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PREFACE, 


Nkablt  twmty-ima  jtm  hm  pused  since  the  lut  edition  of  thii  work  wu  pubUahed;  s 
limg  period,  and  one  In  which  the  science  of  Hinenlogj  has  made  verj  rapid  progieis.  In  fac^ 
this  qtiaiteT-centiuy  has  probably  been  a  time  of  more  active  mlaeralogical  investigatton  than 
any  like  period  In  the  past.   A  striking  indication  of  this  is  given  by  the  many  new  periodicals, 

recently  started,  which  are  devoted  largely  if  not  exclusively  to  Mineralogy.  Ttiese  include: 
Groth's  Zeitschrift.  started  in  1877,  of  which  the  19th  volume  is  Just  completed;  Tscbermak's 
MiltheiluQgeD,  begun  In  1672;  the  French  Bulletin,  begun  In  187S;  the  English  Mlneialoglcal 
Magazine,  begun  in  1870;  the  Ii^rhandlingar  of  the  Swedish  Geological  Society,  begun  In  1872; 
the  Italian  journals,  the  Rlvista  dl  Jfloeratogia,  begun  In  1887,  and  the  Qiomale  dl  Mlueralogia. 
begun  in  1890.  Further  the  St  Petersburg  Hlneralogical  Society,  which  published  nothing  for 
a  number  of  years,  ounmenced  ag^  with  a  new  series  in  1868  and  has  issued  an  annual  volnme 
regularly  since  then.  Moreover,  the  alwi^  vmhiable  Jahrbnch  fOr  Mtneralogte  haa  more  than 
doubled  its  size. 

This  catalogue  of  new  periodicals,  which  might  be  further  extended.  Is  a  striking  proof  of 
the  activity  of  mlaeralogical  workers  rince  1868.  Further  evidence  of  this  Is  given  by  the  fact 
that  within  this  time  nearly  one  thousand  new  names  have  been  Introduced  Into  the  science— 
unfortunately  not  all  "  new  species, "  although  this  has  been  claimed  for  most  of  them. 

Still  again,  it  Is  only  within  this  period  that  the  Importance  of  the  optical  Investigation  of 
minerals  has  been  fully  recognized  and  the  methods  and  Instruments  for  optical  and  microsooidcal 
Btody  have  been  developed  and  brought  within  the  reach  of  all  mineralogical  obaerrera.  New 
means  observation  have  not  only  increased  our  knowledge  of  the  optical  constants  of  many 
species,  bnt  have  developed  new  views  in  regard  to  the  molecular  structure  of  oystala.  In 
Chemical  Mineralogy,  also,  there  has  been  rapid  progress;  on  the  theoretiol  side,  in  the  my  of 
explaining  the  composition  of  complex  species  and  groups  of  species;  again  on  the  analytical 
side,  and  perhaps  even  more  by  the  development  of  the  synthetic  processes.  The  last  mentioned 
methods,  in  the  hands  of  skillful  chemists,  have  resulted  In  the  reproduction  In  the  laboratory  of 
most  of  the  prominent  mineral  species,  as  the  feldspars,  quartz,  the  pyroxenes  and  chrysolites, 
amphibole,  corundum,  etc. ;  thus  throwing  much  light  upon  the  compoBitlon  of  species  and 
their  formation  In  nature.   The  work  in  this  field  is  almost  all  of  recent  date. 

It  is  not  strange,  then,  that  this  volume  should  contain  more  than  half  more  matter  than  the 
fonnn-  edition;  indeed,  It  haa  only  been  with  a  rigid  system  of  abbreviation  and  condensation, 
aided  by  mi  increase  of  one-flfth  In  the  size  of  the  page,  toat  it  has  been  kept  down  to  this  limit. 

Tbo  broad  and  solid  foundation  laid  In  the  previous  edition  has  made  it  posdble  to  undertake 
here  a  greater  degree  of  tboroughnesB  and  compl^eness  than  was  possible  before.  Tbe  careful  work 
on  the  bistory  of  mineral  species,  shown  in  the  tracing  out  to  tbe  original  source  of  their  many 
names,  was  so  well  and  fully  done  that  it  stands  now  essentially  as  it  did  in  1868.  In  other 
words,  the  list  of  8yoonym^  with  references  to  tbe  first  authority,  has  been  adopted  entire  from 
the  5th  Edition.  Such  additions,  however,  as  the  period  has  served  to  Introduce  have  been  made, 
and  also  there  have  been  added  many  common  names  of  important  species  used  In  the  other 
prominent  languages  besides  English,  Oerman,  and  French.  This  last  feature  it  is  hoped  wlU 
add  much  to  the  general  usrfulness  of  the  work. 

Tbe  crystallf^rapbic  portloi  ai  the  subject  has  called  for  more  tSaa  a  mere  revidon.  Here 
it  has  been  the  attempt,  in  the  first  place,  to  trace  back  to  the  original  observer  the  fnndamental 
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angles  for  each  species, —not  always  an  easy  task,— tlien  the  axes  have  been  recalculated  from 
them,  and  finally  the  important  angles  for  all  common  forms  have  been  calculated  from  these 
axes.  In  view  of  the  too  common  practice  of  copying  an^es  calculated  by  another  without 
noting  the  source  from  which  they  luve  been  taken,  it  is  fair  to  state  that  every  angle  bete  given 
has  been  calculated  anew  for  this  work  without  exception;  further,  where  there  has  been  no 
other  independent  means  of  verlQcation  at  hand,  the  angles  have  ia  most  cases  been  calculated  a 
second  time  independently.  In  this  way,  it  is  hoped  that  a  fair  degree  of  accuracy  has  been 
attained,  although  tbe  author  is  keenly  aware  of  the  many  ways  in  which  errors  can  creep  in, 
particularly  in  the  case  of  a  work  which  has  so  slowly  and  with  so  many  toterruptions  approached 
completion,  and  where  the  progress  of^  the  science  has  made  new  calculations  and  new  lists  of 
forms  so  often  necessary. 

The  lists  of  forms  have  been  made  up  as  completely  as  possible  from  the  original  authorities, 
but  doubtful  forms  and*  those  that  seem  to  be  merely  of  a  vicinal  character  are  usually  separated 
from  the  main  list.  The  forms  are  denoted  by  letters  in  all  cases,  and  the  symbols  are  given  on 
both  the  systems  of  Miller  and  Naumann,  though  the  preference  is  given  to  tbe  former,  which 
should,  indeed,  finally  supplant  the  others.  In  the  hexagonal  and  rhombohedral  systems,  the 
comm(Hily  adopted  symbols  of  Mfller-Bravala  are  employed.  Instead  of  the  rhombohedral  symbols 
of  Miller. 

References  to  the  authors  are  given  freely;  and  It  is  intended  that  these,  with  the  others 
relating  to  the  hlstozy  of  the  names,  and  further  those  in  connection  with  the  lists  of  aoalyses, 
diall  present  a  fairly  complete  literature,  in  compact  form,  for  each  species.  Where,  in  the 
case  of  common  spades,  the  literature  Is  very  voluminous  and  has  been  carefully  worked  up  by 
some  author,  Uiia  source  of  minuter  detail  is  also  Indicated. 

Of  the  figures,  about  1400  in  number,  all  but  very  few  of  those  In  the  body  of  the  work  have 
been  made  anew.  A  large  part,  particularly  those  illustmting  American  species,  have  been 
drawn  from  original  data,  and  where  figures  are  taken  from  other  authors — as  is  done  freely — 
it  is  intended  in  all  cases  to  give  the  source;  in  these  cases,  too,  they  have  in  large  part  been 
redrawn  to  insure  uniformity  of  projection. 

The  habits  of  the  crystals,  methods  of  twinning,  and  tbe  physical  characters,  especially  those 
on  the  optical  side,  have  been  carefully  rewritten  and  in  general  are  given  with  much  fullness. 
In  regard  to  the  optical  constants,  however,  the  object  has  been  rather  to  give  standard 
determinations  than  to  overload  tbe  book  with  a  multlti^  of  measurements  of  all  grades  of 
accuracy. 

In  regard  to  tbe  matter  of  clas^catlon,  chemical  formulas,  and  related  points,  reference 
may  be  made  to  the  explanation  given  in  the  Introduction  for  the  principles  adopted.  It  may 
be  stated,  however,  that  it  has  been  the  plan  to  develop  as  clearly  as  possible  the  successive 
groups  of  species  and  the  characters  belonging  to  them. 

In  the  lists  of  analyses,  the  plan  baa  been  to  give  all  that  are  useful  for  a  complete  under- 
standing of  the  composition  of  each  species.  This  means  all  reliable  analyses  in  the  case  of  ttie 
rare  species  or  those  of  complex  composition.  In  many  cases,  however,  particularly  when  rare 
elements  are  involved,  the  oYd  analyses  have  been  largly  superseded,  in  consequence  of  the  more 
accurate  results  of  new  chemical  methods;  for  them,  therefore,  the  reader  is  referred  to  the 
former  edition.  Still  again,  in  the  case  of  many  common  species  where  the  analyses  have 
developed  almost  indefinitely  (e.g.,  feldspars,  pyroxene  garnet,  etc.),  the  aim  has  been  to  select 
recent  analyses  and  tiiose  that  best  represent  the  composition;  references  are  often  given  to 
other  sources  where  additional  analyses  may  be  found.  Analyses  which  are  of  purely  technical 
character,  as,  for  example,  those  showing  the  amount  of  impurity  in  iron  ores,  do  not  fall  within 
the  scope  of  this  work. 

The  clear  development  of  tbe  varieties  of  a  species  in  their  proper  relation  to  each  other 
and  to  tbe  main  species,  which  was  one  of  the  excellent  features  of  the  last  edition,  has  been 
carried  through  as  far  as  possible  in  the  same  way.  In  regard  to  the  line  between  varieties  and 
species,  no  law  can  be  laid  down  and  Individual  opinions  must  differ.  The  author  believes, 
however,  that  while  a  small  percentage  of  a  foreign  element  does  not  give  the  variety  the  place  of 
a  species,  still  the  two  extremes  of  a  series,  between  which  many  gradations  exist.  It  Is  well 
to  regard  as  distinct, — e.g..  TetrahedHte  and  Tennantlte, — and  this  principle  has  been  followed 
throughout.   At  the  same  time,  the  description  is  given  in  such  a  form  as  to  show  as  clearly  a* 
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poMtble  theb  mutual  d^>eDdence.  The  Garnets  are  made  rabqtedes,  like  the  forms  of  commo* 
monodiule  Fyroxeoe  and  Amphlbole,  but  Uiej  have  much  claim  to  be  regarded  as  dlstiuct. 

The  line  between  well  defined  species  and  those  which  are  placed  In  a  subordinate  posIUon, 
until  farther  Investigated,  moot  also  be  more  or  less  arbitrarily  drawn.  Many  BO-called  spedes, 
which  have  long  been  so  regarded,  are  here  deprived  of  that  rank,  and  probably  more  might 
fairly  have  received  the  same  treatment.  Of  the  multitude  of  new  names  recently  introduced, 
but  few  comparatively  are  based  upon  complete,  satisfactory  investigations.  Certainly  now  that 
the  means  of  mechanical  purification  of  material  for  analysis  by  heavy  solutions  are  so  convenient 
and  accumte.  and  still  more  since  microscopic  examination  is  so  well  understood,  there  is  little 
excuse  for  loading  the  science  down  with  names  based  on  descriptions  faulty  and  incomplete. 
A  new  name  for  a  well  cluuactertzed  variety,  announced  as  such,  may  be  useful ;  a  new  name  for 
what  may  with  reasonable  certainly  be  regarded  as  a  new  species,  even  if  at  the  time  the  material 
ia  too  scanty  to  allow  of  analysis,  may  be  an  advantage.  But  names  hastily  given  to  Imperfectly 
described  "spedes."  baaed  often  uptm  an  Imperfect  analysis  of  material  of  more  than  doubtful 
purity,  are  a  serious  hindrance  to  science. 

The  sul^ect  of  the  general  occurrence  and  asBf>ciatk>n  of  the  species  has  been  considerably 
developed.  It  lias  not  been  attempted  to  give  an  exhaustive  Matement  of  localities,  however. 
To  have  done  this  would  have  been  to  have  doubled  the  dze  of  the  volume.  The  localities  are 
given  with  much  fullness  for  this  country  and  are  to  be  supplemented  by  the  Catalogue  of 
American  Localities  at  the  end  of  the  volume,  which,  thanks  to  the  assistance  of  a  number  of 
gentlemen,  has  been  made  much  more  complete  and  accurate  than  heretofore.  For  foreign 
localities,  the  Ust  U  brief  but  is  Intended  to  include  those  that  are  most  Important  and  typical. 
The  parU  of  the  admirable  new  Mineralogy  of  Hintze  leave  little  bi  this  direction  to  be  desired. 

All  dyatallt^raphlc  and  physical  data,  analyiss,  etc.,  luve  either  been  taken  direct  from  the 
original  authority  or  liave  been  verified  from  it  References  given  mean,  therefore,  authors 
actually  consulted;  this  Is  distinctly  stated,  for  the  practice  of  quoting  at  second  hand  while 
giving  the  OTigioal  reference  is  as  common  as  it  Is  hod  in  its  results.  In  the  few  cases  where  the 
original  authority  has  not  been  accessible  this  is  often  given  in  brackets  [  ],  wbile  the  actual 
source  follows.  The  only  limllatton  to  the  above  statement  concerns  the  literature' connected 
with  the  synonyms,  where  the  references  are  reproduced  for  the  most  part  from  the  previous 
edition,  with  only  such  verification  as  the  most  Important  have  called  for.  Other  points  In 
regard  to  the  methods  followed  will  be  found  explained  in  full  In  the  Introduction. 

In  the  spelling  of  foreign  geographical  names  the  author  has  attempted  to  follow  a  system, 
chiefly  that  laid  down  not  long  since  by  the  Rqyal  Qeographlcal  Society  of  London,  In  which, 
briefiy,  the  consonants  have  the  same  value  as  in  English,  wbile  the  vowels  have  the  Continental 
(Italian)  sounds.  The  transliteration  of  Russian  names  has  been  the  most  difficult  part  of  the 
matter,  and  here  the  author  most  gratefully  acknowledges  bis  Indebteilnesa  to  Mr.  J.  Sumner 
Smith  of  the  Yale  University  Library,  whose  valuable  advice  has  been  always  freely  given  and 
except  in  one  or  two  particulars  uniformly  followed.  That  a  reform  is  needed  in  this  direction 
ia  most  obvious,  for  it  is  little  creditable  to  the  English  language  that  It  alone  should  have  no 
lndepf:ndence,  but  should  follow  now  a  French,  now  a  Qerman  method  according  to  the  source 
from  which  the  word  has  been  absorbed — probably  both  methods  more  or  less  at  variance  with 
its  ^wn  usage.  The  subject  is  a  difficult  one,  however,  and  It  Is  doubtful  whether  a  ayfitem, 
•Bttsfactory  in  all  respects,  can  be  devised.  Reference  may  be  made  here  to  a  paper  oa  the 
subject  in  Nature  (Feb.  27, 1890)  which  throws  much  light  upon  the  subject. 

The  literature  of  the  science  has  been  freely  drawn  upon,  especially  that  of  the  past 
twenty-five  years.  No  better  acknowledgment  is  needed  to  the  many  faithful  worken.  who 
have  made  tbe  science  what  it  is  to-day,  tban  the  frequent  references  to  their  names  which  are 
,'  to  be  found  on  almost  every  page  of  this  work :  to  mention  them  Individually  seems  quite 

(unnecessary. 
Tbe  published  works  of  many  authors  have  been  also  used  freely— among  tbese  no  one  has 
been  more  useful  tban  the  Mineralogy  of  Brooke  and  Miller  (1852)  as  revised,  on  the  crystal- 
lographic  side,  by  Prof.  W.  H.  Miller.  From  this  admirable  volume  many  hints  have  been 
taken.  The  Ruasfan  Mineralogy  of  Koksharov,  the  Atlas  of  Schmuf,  the  Ciystallography  of 
Sadebeck,  and  many  otiiers  have  betm  used  constantly.  The  Index  of  Goldschmidt  has  been 
useful  in  the  verification  of  lists  of  forms,  though  these  were  made  out  (up  to  date)  before  the 
first  part  appeared  in  1888.   On  the  <q)tlcal  sid^  use  has  been  made  particularly  of  Des  CloizeanxY 
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Mbienlogy  ud  Ub  other  exten^Te  meni(^,  also  the  raoent  work  of  LSvy  and  Lacroix ;  tnit 
IIHUI7  otbOT  authwa  haTe  alio  yielded  nluable  material. 

Id  the  chemical  part  of  the  subject,  Rammeblmg'B  Mhieralchemie  hai  been,  a*  before,  of 
great  Talue,  while  the  Tablfis  of  Oroth  have  given  many  suggestions  as  to  the  formulas  and  chem- 
ical relaUons  of  the  species ;  the  papers  of  Tschermak  and  Clarke  hsTe  also  been  very  useful. 

In  the  great  labor  inTolved  in  the  preparatton  of  this  work,  the  author  haa  had  the  assistance 
of  many  gentlemen  to  whom  his  tbankB  are  returned  even  if  they  are  not  mentioned  by  name. 
First  of  all,  hfs  acknowledgments  are  due  to  Prof.  James  D.  Dana,  the  author  of  this  System  of 
Mineralogy  from  1887  to  1868.  and  to  whom  all  its  chief  points  of  excellence  are  due.  Uia 
encouragement  and  adrlce  hare  always  been  ready,  but  unfcntunately  111  health  Interrupted  hla 
plan  tit  following  it  In  detail  as  It  was  paaring  through  the  pren.  To  I^f.  G.  J.  Brush  also 
the  author  Is  indebted  for  many  friendly  words  of  counsel.  One  of  the  most  valuable  features 
of  the  last  edition  was  the  full  account  of  the  blowpipe  and  allied  characters  of  species,  prepared 
by  him,  and  this  has  been  reproduced  here  almost  without  change.  Prof.  Penfield  has  stood  in 
sUIl  closer  connection  with  the  work  ;  much  of  the  proof  has  passed  under  his  eye,  and,  besides 
many  suggestions  on  minor  points,  he  has  supplied  from  his  own  obserratlons  and  work  much 
original  matter  not  yet  published.  Numerous  analyses,  figures  of  crystals,  etc.  (especially  under 
amphibole  and  pyroxene),  have  been  given  by  him  from  a  memoir  on  the  minerals  of  Northern 
New  York,  soon  to  be  published  as  a  Bulletin  of  the  U.  8.  Geological  Surrey.  The  permission 
to  use  this  niatter  in  advance  the  author  owes  to  the  courtesy  of  Major  Powell,  Director  of  the 
Survey. 

To  Dr.  Genth  of  Pbiladdphia,  ever  active  in  the  invesUgatlon  of  American  minerals,  the 
author's  thanks  are  due  for  new  matter  supplied  from  his  unpublished  notes,  for  corrections  to 
the  former  edition,  and  still  more  for  assistance  in  regard  to  the  mineral  localities  in  Pennsylvania 
and  North  Carolina.  Prof.  F.  W.  Clarke  has  also  been  most  friendly  in  like  directions;  while 
for  the  difficult  subject  of  American  localities,  a  number  of  gentlemen  have  made  valuable 
contributions  whose  names  are  mentlooed  in  full  on  p.  1058.  To  Prof.  F.  A.  Gooch  of  New 
Haven,  Dr.  W.  P.  Ulllebrand  of  Washington.  Dr.  G.  H.  Williams  of  Baltimore,  Prof.  J.  C. 
Branner  of  Little  Bock,  Arkansas,  Dr.  K.  O.  Leech  of  the  U.  S.  Mint,  Mr.  H.  S.  Durden  of  San 
Francisco,  Mr.  G.  Chr.  Hoffmann  of  Ottawa,  and  other  gentlemen  the  author  is  also  indebted. 

Among  the  Mineralogy  abroad,  to  whmn  the  author  owea  eapedal  acknowledgment,  he 
would  mention  Prof.  W.  J.  Lewia  of  Cambridge,  England,  Mr.  L.  Fletcher  of  the  British 
Museum.  Professors  Paul  Groth  of  Munich  and  G.  Tschermak  of  Vienna,  whose  advice  at  the 
beginning  of  the  work  was  most  valuable,  as  also  the  aid  tliat  they  have  given  since  then.  Mr. 
Thomas  Davies  of  the  British  Museum  kindly  furnished  a  list  of  minor  errors  that  had  before 
escaped  notice  in  the  5th  Edition,  aud  these  it  Is  hoped  have  not  been  perpetuated  here.  To 
Prof.  A.  Des  Cloizeaux,  W.  C.  BrOgger  of  Stockholm,  N.  von  Koksharov  of  Bt  Petersburg, 
and  others  the  author  would  also  express  his  indebtedness.  Through  the  kindness  of  Prof. 
BrtVgger,  advance  sheets  of  his  noble  work  on  the  minerals  of  the  angite*  and  nephelite-^enite 
of  Southern  Norway  were  received  in  Ume  to  be  freely  used. 

In  two  directions  the  author  has  been  able  to  make  use  of  clerical  assistance.  First,  in  the 
calculatkma  of  angles  from  the  accepted  axes,  for  In  general  only  the  recalculation  when 
necessary  for  the  sake  of  verification  has  been  assumed  by  the  author.  Here  Mbs  Charlotte 
C.  Bamum  of  New  Haven,  from  1885  to  1887,  and  Prof.  H.  H.  White  of  Nellgh,  Nebraska,  frt»n 
1886  to  the  end,  have  rendered  most  valuable  aid.  Second,  In  the  drawing  of  crystals,  the  author 
has  been  most  efficiently  aided  by  Mr.  £.  F.  Ayres,  also  by  Mr.  L.  V.  Pirasoo,  and  further  by 
Prof.  E.  H.  Barbour,  Dr.  E.  O.  Hovey,  Dr.  F.  W.  Mar,  and  Messrs.  J.  Stanley-Brown,  O.  C. 
Farrlngton,  E.  W.  Goodenough,  F.  D.  Leffingwell,  John  Leverett,  Edward  Cramer,  and  others. 

Finally,  the  author  takes  pleasure  in  expresdng  his  appreciation  of  the  liberal  suppwt  of 
the  pnblishexs,  Menrs.  John  Wiley  &  Sons,  and  also  the  patient  care  with  which  the  printers 
and  eDgiavers  have  carried  through  a  wwk  of  more  than  usual  labor  and  vexation. 

In  GOnclusloD,  the  author  would  express  the  hope  that  he  may  be  Informed  of  errors,  great 
or  small,  noted  by  those  using  the  book.  In  order  that  they  may  be  corrected  In  future  printings 
from  the  stereotype  plates.  It  Is  intended  to  ke^  the  work  up  to  date,  by  the  publication  of 
qipendlxes  at  not  very  long  Intervals. 


Sdwaxd  Salisbubt  Daxa. 


Nbw  Hatbh,  Con.,  AnHary  1, 188ft 
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IKIfO&AGTS  FROM  THE  FHKFACES  OF  THE  FOBHEB  EDITIONS 
OF  THIS  WOBK  BY  JAMES  D.  DANA. 


FBOU  TBB  PREFACE  TO  THE  FIB8T  EDITION  a887). 

•  The  dasalflcaUon  of  the  mineral  Bpeciea,  which  is  here  adopted,  Is  atrlcUy  a 

JRtfuroj  Anangemoit.  The  superiority  of  this  method  is  exhibited  in  the  body  ot  the  woric, 
and  in  connection  with  the  remarks  on  Chemical  Classlflcatioiu,  In  A[^iendlx  B.  Althongh 
founded  by  Molis  on  the  external  characters  of  minerals,  It  exhibits,  in  a  conriderablfl  degree, 
the  chemical  relations  of  the  spedes;  and  those  who  are  accustomed  to  prefer  a  chemical 
arraDgemeot  will  protiably  perceire  that.  In  addition  to  such  qualities  as  appear  to  recommend 
the  chemical  metood.  It  possesses  other  advaatages  not  less  important. 

The  changes  which  have  been  made  In  the  nomenclature  of  minerals  appear  to  be  demanded 
by  the  state  of  the  aclence.  The  present  names,  excepting  those  proposed  by  Mohs,  are  utterly 
derold  of  system,  unless  we  may  consider  such  the  addition  of  the  syllable  tie  to  words 
various  languages;  and  even  this  glimmering  of  system  has  been  capricioudy  Infringed  by  a 
French  mineralt^ist  of  much  celebrity— they  seldimi  deslj^ate  any  quality  or  duracter  peculiar 
to  the  mineral;  neither  do  they  exhibit  any  of  the  general  relations  of  the  qieclei.  by  wbidi  the 
mind  may,  at  a  glance,  discover  their  natural  associations,  and  be  assisted  In  obtaining  a  com- 
prehensive view  of  the  science.  On  the  contrary,  they  are  wholly  independent,  and  often  worse 
than  unmeaning,  appellatives,  and  are  only  tolerable  in  a  very  uoadvanced  state  of  the  science. 
As  a  necessary  consequence  of  this  looseness  of  nomenclature,  most  of  the  species  are  embar- 
rassed with  a  large  number  of  synonyms,  a  fertile  source  of  confusion  and  difficulty. 

As  a  remedy  for  this  undesirable  state  of  things,  a  system  of  nomenclature,  constructed  on 
the  plan  so  advantageously  pursued  in  Botany  and  Zoology,  was  proposed  by  the  author  in  the 
fourth  volume  of  the  Annala  of  the  New  York  Lyceum.  The  necessity  for  something  of 
the  kind  is  very  apparent,  and  the  author  trusts  Uiat  it  will  not  be  considered  a  needleai 
innovation.   •  •  •  •  • 


FROM  THE  PREFACE  TO  THE  SECOND  EDITION*  (1844X 

Hie  natural  system  BxlopteA  In  this  treatise  has  received  such  modifications  in  the  present 
edition  as  were  demanded  by  the  advanced  state  of  the  sdence;  and  the  systematic  nomenclature 
has  required  some  corresponding  changes. 

Beddes  the  natural  dassiflcation,  another,  placing  the  minerals  uuder  the  principal  element 
In  their  composition,  has  been  given  in  Part  VU;  and  various  Improvements  on  the  usual 
chemical  methods  have  been  introduced,  which  may  render  It  aooq)table  to  tlioae  that  prefer 
that  mode  of  amuigement.   •  •  •  *  • 


FROM  THE  PREFACE  TO  THE  THIRD  EDITION  (18B0). 

This  treatise,  in  the  present  edition,  has  undergone  so  various  and  extensive  alterations 
Oat  few  of  its  original  features  will  be  recognized.  The  science  of  Hlneralc^  has  made  rapid 
yogrsBs  in  the  past  six  years;  chemistry  has  opened  to  us  a  better  knowledge  of  the  nature  and 

*  This  edition,  falling  to  find  a  publUher  in  New  York,  was  printed  at  the  expense  of 
the  author. 
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relations  of  oompoonds;  and  philosophy  has  thrown  new  light  on  the  principles  of  cla8si6catioD. 
To  change  Is  always  seeming  fickleness.  But  not  to  change  with  the  adrance  of  science  is 
worse;  it  Is  persistence  la  error;  and,  therefore,  notwithstanding  the  former  adoption  of  what 
has  been  called  the  Natural  Hiatoiy  System,  and  the  pledge  to  its  support  given  by  the  author 
In  supplying  it  with  a  Latin  nomenclaiure,  the  whole  system,  Its  classes,  ordera,  genera,  and 
Latin  names,  have  been  rejected;  and  even  the  trace  of  tt  which  the  ayoonymy  might  perhaps 
rightly  bear  has  been  discarded.  The  system  has  subserved  its  purpose  in  giving  precision  to 
the  science,  and  displaying  many  of  the  natural  groupings  which  chemistry  was  slow  to  recognize. 
But  there  are  errors  in  its  very  foundation,  which  make  it  false  to  nature  in  its  most  essential 
poiuts;  and.  In  view  of  the  character  of  these  errms,  we  are  willing  it  should  be  considered  a 
relic  of  the  past. 

Yet  science  Is  far  from  being  ready  with  an  acceptable  substitute.  Most  ehemieat  systenui 
have  been  more  artificial  than  the  "  natural "  system;  and  doubts  now  hang  over  some  of  the 
principles  of  chemistry  that  are  widest  In  their  Influence  on  dassiflcatlon.  In  view  of  the  diffl- 
cultiea  on  either  side.  It  was  a  point  \oag  questionedr  whether  to  venture  upon  a  classlflcatioii 
that  might  be  deemed  most  accordant  with  truth  among  the  many  doubts  that  surround  the 
subject;  or  to  adopt  one  less  strict  to  science,  that  might  serve  the  convenience  of  the  student 
for  easy  reference,  and  for  the  study  of  mineralogy  in  its  economical  hearings,  while,  at  the 
same  time,  it  should  exhibit  many  natural  relations,  and  inculcate  do  false  aflSUations  or  dlstinc- 
tioDS  of  species.  The  latter  alternative  has  been  adopted; — the  classification  is  offered  simply  as 
a  convenient  arrangement,  and  not  an  exhibition  of  the  true  affinities  of  species  In  the  highest 
sense  of  the  term.  Among  the  Silicates,  however.  It  will  be  perceived  that  the  groupings  In  the 
main  are  natural  groupiogs;  and,  throughout  the  work,  special  care  has  been  taken  to  Inculcate, 
as  far  as  poidble,  the  true  relations  of  species,  botii  by  remarkfl,  and  by  an  exhlUtioD  of  them 
in  tables.  •  •  •  •  • 


In  the  Preface  to  the  last  edition  of  this  treatise,  the  classification  of  minerals  then  adopted 
was  announced  as  only  a  temporary  expedient.  The  system  of  Mohs,  valuable  in  its  day,  had 
subserved  Its  end;  and  in  throwing  off  its  shackles  for  the  more  consistent  principles  flowing 
from  recent  views  In  chemistry,  the  many  difficulties  in  the  way  of  perfecting  a  new  classiflca- 
tlon  led  the  author  to  sn  arrangement  which  should  "serve  the  convenience  of  the  student 
without  preteoding  to  strict  science." 

A  classification  on  chemical  principles  was  however  proposed  in  the  latter  part  of  the 
volume,  in  which  the  Berzelian  method  was  coupled  with  crystallograpby  ia  a  manner  calculated 
to  display  the  relations  of  species  in  composition  as  well  as  form,  and  prominently  "exhibit  the 
nrious  cases  of  isomorphism  and  pleomorphism  among  minerals."  The  progress  of  science  has 
afforded  the  means  of  giving  greater  precision  and  simplicity  to  this  arrangement,  until  now  it 
seems  entitled  to  become  the  authorized  method  of  a  System  of  Mineralogy.  Whether  regarded 
from  a  physical  or  chemical  point  of  view,  the  groupings  appear  in  general  to  be  a  faithful 
eAibition  of  the  true  aflBnltlea  of  the  spedes. 

The  mind  uneducated  in  science  may  revolt  at  seeing  a  metallic  mineral,  as  galena,  ride  by 
side  with  one  of  unmelallic  luster,  as  blende;  and  some  systems,  in  accordance  with  this 
prejudice,  place  these  species  in  separate  orders.  Like  the  jeweler,  without  as  good  reason, 
the  same  works  have  the  diamond  and  sapphire  Id  a  common  group.  But  It  is  one  of  the 
sublime  lessons  taught  in  the  very  portals  of  chemistry,  that  nature  rests  no  grand  distinctions 
on  luster,  hardness,  or  color,  which  are  mere  externals,  and  this  truth  should  be  acknowledged 
by  the  mineralogist  rather  than  defied.  Others,  while  recognizing  the  close  relations  of  the 
carbonates  of  lime,  iron,  zinc,  and  manganese  (calcite,  spathic  iron,  smlthsonlte,  and  dialogite), 
or  of  the  silicates  of  lime,  iron,  manganese  (wolUutonite,  augite,  rhodonite),  are  somewhat 
■Urtled  by  flnding  silicate  of  sine,  or  silicate  of  copper,  among  the  aiUoates  of  the  earths,  or  of 
other  oxyds.  But  the  distinction  of  "useful"  and  "useless,"  or  of  "ore8''and  "stones," 
altfaough  bearing  on  "  economy,"  Is  not  science.   •  •  •  •  » 


PROM  THE  PREFACE  TO  THE  FOURTH  EDITION  (1864). 
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FROM  THE  PREFACE  TO  THE  FIFTH  EDITION  (1888). 

The  large  size  of  this  volume  on  Descriptive  Mineralogy,  exceeding  by  oneJudf  tiie  eor> 
reapODdiog  part  of  tbe  preceding  edition,  is  not  without  good  reason. 

In  the  first  place,  the  long  interval  of  fourteen  years  has  elapsed  since  the  last  edition  was 
published,  and  during  this  period  the  science  has  made  great  progress.  Chemical  rewuchei 
have  been  carried  forward  In  connection  with  almost  every  species,  and  analyses  have  beea 
largely  multiplied;  and  it  is  the  plan  of  tbe  work  to  be  complete  in  thb  department,  lo  far  to 
includfl  all  analysn.  Crystallograi^ic  InTestigmtlons  alao  bave  been  numerous  and  important. 
Moreorer,  the  number  of  ipedes  has  been  nuic]}  mlarged,  and  every  port  of  the  science  baa  had 
accessions  of  facta. 

In  addition,  a  new  feature  has  been  given  tbe  work.  In  the  systematic  recognition  and 
description  of  the  tnrietiea  of  species.  The  first  edition  of  this  treatise,  that  of  1837,  was 
written  in  the  spirit  of  the  school  of  Mohs.  The  muUitudes  of  subdivisions  into  subspecies, 
varieties,  and  subvarieties,  based  largely  on  unimportant  characters,  which  had  encumbenid  tbe 
science  through  the  earlier  years  of  this  century,  and  were  nearly  smothering  the  species,  wen 
thrown  almost  out  of  sight  by  Hobs,  in  bis  pbiloeopbic  purpose  to  give  prominence  and  precision 
to  tbe  idea  of  tbe  speciea.  Much  nibtdsh  wu  cleared  away,  and  tbe  science  elevated  thereby; 
but  much  that  was  necesmy  to  m  full  comjHvhenaion  of  minerals  In  their  diversifled  states  was 
lost  right  of.  In  the  present  ediUon  an  endeavor  is  made  to  glra  varieties  their  true  place;  and 
to  usure  greater  exactness  with  regard  to  them,  tlie  original  locality  of  each  Is  slated  with  the 
description. 

Further,  tbe  work  has  received  another  new  feature  in  its  historical  syncHiymy.  A  list  of 
synonyms  has  hitherto  been  mainly  an  Index  to  works  or  papers  on  the  species,  and  often 
without  any  regard  to  the  original  describer  or  description.  Hausraann's  admirable  Handbuch 
(1847)  is  partly  an  exception.  Leonhard's  "  Oryktognosle  "  (1831,  1830),  following  tbe  method 
of  Keuss  of  the  opening  century,  contains  a  full  catalogue  of  references  to  publications  on  eatdi 
spedes;  but  it  fails  of  half  Its  value  because  tbe  references  have  no  connection  In  any  way  with 
the  synonymy.  In  most  recent  woAs,  an  author  who  has  merely  adopted  a  name  is  often 
quoted  as  if  the  original  authority.  The  present  work  ts  no  longer  open  to  this  criticism.  As 
now  issued,  tbe  first  author  and  first  place  of  publication  of  each  species,  and  of  each  name  it 
has  IxTme,  and  of  the  names  of  all  its  varieties,  are  stated  in  chronological  order,  with  the  dales 
of  all  publications  cited;  and,  besides,  remarks  are  added  in  the  text  when  tbe  subject  one  of 
special  interest.  Tbe  facts  and  conclusluns  have  been  derived  in  almost  all  cases  from  the  study 
of  the  original  works  themselves;  and  this  treatise  has  become  thereby,  to  some  extent,  an 
account  of  ancient  as  well  as  modem  miuerals.  These  historical  researches  added  a  third  to  the 
labor  of  preparing  tbe  edition  for  the  press,  thereby  delaying  the  publication  of  the  work  about 
myear.  But  such  studies  are  endless,  especially  when  they  relate  to  past  centuries,  aud  the 
work,  liowever  long  continued,  must  be  Incomplete.   •  •  * 

*  *  *  In  these  and  other  ways  the  volume  has  unavoidably  liecome  enlarged.  Not  n  page, 
and  scarcely  a  paragraph,  of  tbe  preceding  edition  remains  unaltered,  and  full  five-sixths  of  the 
volume  have  been  printed  from  manuscript  copy.  I  may  here  add  that,  notwithstanding  tbe 
impaired  state  of  my  health,  this  manuscript— the  paragraphs  on  the  pyrognostic  characters 
excepted — ^was  almoet  solely  in  the  handwriting  of  the  author,  or  In  that  of  a  copyist  from  it. 
Nether  the  consultation  of  original  authorities,  tbe  drawing  of  (»nclusious,  nor  the  putting  of 
the  results  on  paper,  has  been  delegated  to  another.  And  being  now  but  half-way  between  the 
fifties  and  sixties,  it  is  my  hope  that  the  future  will  a&ird  another  opportunity  for  similar 
work. 

*  *  *  In  elasslflcation,  the  general  system  remains  unaltered.  It  ts  based  on  a  compre- 
hensive view  of  the  characters  of  minerals  as  species  in  tbe  inorgaoic  kingdom  of  nature,  the 
preeminence  being  given  to  chemical,  the  next  place  to  crystallographic,  the  third  to  the  different 
physical  characters.  The  author  believes  (after  having  tried  the  so-called  natural-history  system 
of  Hobs  for  two  editions)  that  light  from  no  source  should  be  shut  out  where  the  relations  of 
species  and  groups  in  nature  are  to  be  determined.  As  in  the  preceding  edition,  tbe  method 
avoids  almost  entirely  the  distinction,  in  most  cases  wrong,  founded  on  the  fact  of  the  base  in 
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oxygen  ternaries  or  salts  being  in  tbe  protoxyd  state,  or  In  the  Besquioxyd,  or  in  bolh  comUned, 
and  proceeds  on  the  ground  that  the  bade  elements  in  these  and  the  other  different  states  are 
mutually  replaceable  in  certain  proportions  detenniced  by  their  combiiUng  power  with  ozygen. 
But  while  the  progress  of  chemistry  and  the  kindred  sciences  requires  no  modification  of  the 
general  plan  of  the  classification,  but  gives  it  new  support,  it  has  rendered  many  minor  changes 
necessary,  and  some  that  are  of  much  importance. 

The  historical  inquiries  above  alluded  to  were  prompted  by  a  desire  to  place  tbe  nomenclature 
of  miaeralogy  on  a  permanent  basis.  They  were  iQcideot  to  a  search  after  a  reason  fur  choosing 
one  name  rather  than  another  from  among  the  number  that  stand  as  claimants.  Part  of  the 
existing  dtveraity  is  due  to  national  partiality,  and  much  of  it  to  iudiflerence.  It  has  become 
somewhat  common  for  authors  to  select  the  name  they  like  best  without  reference  to  authority, 
or  to  reject  an  old  for  a  new  one  on  no  other  ground  than  that  of  their  preference.  Increasing 
confusion  In  nomenclature  has  consequently  attended  the  recent  progress  of  the  science;  and  la 
view  of  this  fact  tbe  novel  expedient  has  been  tried  of  endeavoring  to  escape  the  confudon  by 
adding  one  more  to  the  number  of  names.  The  right  method  is  manifestly  that  which  has 
proved  so  successful  In  tbe  other  natural  sciences,  viz.,  the  recognition,  under  proper  restrictions, 
of  the  law  or  priority;  and  this  method  the  author  has  aimed  to  carry  out. 

Moreover,  it  has  seemed  best  that  the  science  should  not  only  have  a  system  of  nomenclature, 
but  should  also  stand  by  it;  that,  accordingly,  the  termination  ine,  whioli  fs  prominently 
chemical,  should  be  left  to  the  chemists,  and  that  other  miscellaneous  endings  diould,  as  far  as 
possible,  be  set  aside,  or  be  made  to  conform  to  the  system.  With  this  in  view,  changes  have 
been  made  In  accordance  with  the  piindplee  ezphUned  in  the  coarse  of  the  remarks  beyond  oa 
Nmnendatiiie.  *  *  * 
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la  the  Description  of  Spedcs  the  following  order  Is  obanred : 

1.  Rama,  followed  by  gyDODjiiiB  in  historical  order  with  author,  origlul  refercDce.  and 
date;  abo  ia  many  caaes  the  common  names  in  the  forma  peculiar  to  the  French,  Oerman, 
Swedish,  Italian  and  Spanish.   Bee  further  on  the  subject  of  nMnenchuure,  p.  xl. 

a.  OkTitalUM  Tom  and  SUuutui*,  including  (a)  ^yitem  of  ciysialllEatSoo  ;  (h)  aslal  ratio 
•Dd  angular  elements*  with  authority  ;  (e)  Nat  of  ofaserfsd  forma ;  (d)  methods  ot  twinning,  gen- 
etal  liaUt  of  ctystala,  and  ^ich  details  In  regard  to  the  character  of  indiTidual  faces  u  are  ef 
Talue.  particularly  in  the  orientation  of  the  oystala.  Also  («)  genenl  stmcture  of  crystalline, 
BuasiTe  or  amorphous  Tarletlet,  imItatlTe  fomu,  and  so  on. 

3.  Fliydoal  Ohanoten.— A.  Tboee  relating  to  Cohuioh.  Including  <a)  cleavage  and  part' 
fag;  ib)  fiacture;  (e)  tenacity:  W  bardnem  (H). 

B.  SFncxno  Qbatitt,  or  doulty  referred  to  water  (0). 

C.  Chaimcteis  relating  to  Liort,  including  (a)  luster ;  (ft)  color  and  streak,  pleochroum  and 
absorption;  («)  d^ree  of  tnnspareocy;  (d)  qMcial  (^>tloal  propettiea.  llieas  last  Include  the 
poritlre  (+}  or  negatlTe  (— )  optical  character;  the  poaltlan  ol  Che  axial  ^ano  and  Useetrix;  the 
axU  angle:  dlqwcrion;  also  the  refractlTe  Indices,  etc. 

D.  Ghaiaden  inlsllng  to  Hut,  SucmcRT,  lU«nnaf . 
B.  TAsra  and  Ooon. 

^  O^— leal  OesnposMon  (Oomp.).— The  chemical  fbrraula  and  percentage  composition, 
foBowed.  or  sometimes  preceded,  by  a  description  of  the  recognized  varieties  based  upon  form, 
stnctuie,  oxnpoeitlon,  etc.  Then  the  analyses  (AnaL)  with  references  to  the  original  uitboritles. 

6.  Pyrognoetlo  characters,  those  determined  by  the  use  of  the  blowpipe  and  dmHar 
■Mans;  also  other  related  chemical  characters  (Fyr.,  etc). 

6.  ObearratlOBe  (Obs.),  contaioiag  a  general  statement  as  to  method  of  oocnrraoosb  with  a 
Mie  or  lees  detailed  list  of  Important  localities,  assoclaled  minerals,  etc 

7.  AlterMl  Canas  (Alt). 

«.  AxUficdal  and  fnmace  prodncto  (AitH). 

9.  Beteesoea  (BeC).— A  final  paragimidt  gives  the  refemices  as  Indicated  by  number  from 
the  preceding  description,  partlenbrly  the  crystsllognphic  part  Also  references  to  memoirs  of 
qiedal  character  In  some  cases  not  otherwise  mentioned. 

In  order  to  aid  those  who  are  not  thoroughly  familiar  with  . Crystallography ,  Optical 


*  In  general  it  is  Intended  to  give  the  values  of  the  axes  to  wltbia  three  or  four  units  In  the 
flftb  decimal  place,  in  which  ease  the  calculated  angles  should  be  correct  at  least  within  10". 
When  the  accuracy  of  the  fuDdameotal  angles  seems  to  justify  it,  a  greater  degree  of  exactness 
is  employed,  so  that  the  calculated  angles  may  be  correct  to  1".  It  is  obTfous  that,  unless  in  veiy 
excemioD^  cnses,  to  give  the  axes  to  more  than  six  decimals  is  merely  plavlng  with  numbers. 

Tbe  aneulnr  elements,  wblcb  are  intended  to  correspond  to  Ibe  axos  in  dci^ree  of  accuracy, 
are  tboee  oT the  unit  forms  in  tbe  pinacold  zones,  from  which  calculations  may  most  readily  be 
made.  Tbe  fundamental  angles  are  also  indicated  by  an  asterisk;  when  this  is  omitted  t  he  axial 
ntio  M  the  original  authOT  (often  deduced  by  method  of  least  squares)  is  taken  as  the  starting 
point.  Tbe  caiculated  angles  are  stated  in  gsneral  to  tbe  nearest  minute,  but  the  half-mlnuteb 
0fteo  retained  when  the  neglected  seconds  are  near  80. 
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Hloaralogy,  Cbemlitry,  etc.,  and  to  explain  the  special  methods  of  notation,  abbrerlitioiia. 
etc.,  adopted,  some  general  explanations  under  these  successlTe  heads  are  given. 

For  fuller  informalion  on  many  of  these  poiuts  the  reader  Is  referred  to  the  author's  Text 
Book  of  Htneralogy,  also  to  klodred  works  whose  full  ttlles  are  given  in  the  Bibliography, 
thus  on  Oryttaliography  and  Physical  Mineralogy,  especially  to  the  works  of  Groih,  Mallard, 
Liebiach,  Tachermak,  0.  H.  WlUiams  (Crysullograi^y);  also  to  others  mentioned  beyond  under 
the  special  subjects. 

L  ORTSTAUiOORAPBT. 

SrateiBB  of  Oryatallisatlon.— There  ai-e  six  systems  of  crystallization,  to  one  of  which  every 
crystal  may  be  assigned ;  these  are  distinguishea  by  the  degree  of  symmetry  clwractcrtetic  of 
each,  whIcD  usually  finds  expression  In  the  statement  of  the  lengths  and  mutual  inclinations  of 
certain  axes  assumed  for  the  description  of  the  form.   These  sjwtema  are : 

1,  IsoHBTRic;  3,  Tbtraqohal;  8,  Hbxaoonai.  and  Bhombohbdral;  4,  Orthorhombic: 
6,  MoNocLiNic;  6,  Triclinic. 

Other  names  which  are  or  have  been  in  common  use  are :  for  Isometric,  cubic,  regular;  for 
Tetragonal,  quadratic,  dimetric;  for  Orthorhombic,  rhombic,  trimetrlc:  for  Monoclinic,  mono- 
symmetric  or  oblique:  for  Tricltnic,  asymmetric,  doubly  oblique,  or  snorthic. 

Some  general  explanations  applicable  to  all  systems  follow. 

Planes  and  Symboli.— The  ^KwtUon  of  a  plane  is  fixed  by  ita  Intercepts  on  the  aystollo* 
-graphic  axes,  and  la  defined  by  its  tymbcl  which  expresses  the  ratio  of  these  Intercepts  to 
certain  assumed  unit  lengVif  of  the  axes. 

Thus,  Fig.  1,  let  OA,  OB,  00  be  taken  as  the  unit  lengths  of  the  axes,  and  be  represented 
by  the  letters  a,  b,  c;  the  posUiw  of  a  plane  RNM  is  fixe  J  by  its  intercepts  OR,  ON,  OM.  If 
OR  =  la,  OB  =  |d,  OM  =  Se,  the  ratio  of  the  intercepts  to  the  unit  axes  may  be  written  for 
this  plane : 

1.      la :  |fi :  8e. 

For  the  plane  HKL  p«nllel  to  and  henoe  ciTBlallograplilcally  Identical  with  RNH.  the 
ratio  is 

^      4  •  8  T 


It  Is  found,  in  nnenil,  that  If  the  lengtlis  of  the  axes  for  any  one  plane  be  taken  as  the 
ttnlto,  the  ratio  oi  .bose  of  every  other  plane  on  the  same  dystal  (written  as  in  ^  can  he 
ezpTBssed  by  rhuonal  naiikbers  and  usually  the  whole  DumberB  from  1  to  6  (or  by  0). 
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Tbe  two  form* 

1.  8. 

an  Utentleal.  date  the  raUo  of  tbe  kxm  to  all  that  b  Impoitut,  not  their  Absolute  length.  Thev- 
farther  IIIusTrate  the  symb<ds  after  the  two  comnuui  meUiods  in  use,  those  of  Nauouum  aod  at 
Miller. 

Witli  Ifaumann  the  expresdon  Is  always  written  hi  such  a  fonn  that  the  multiple  of  one 
of  the  lateral  axes  (asoally  a)  is  unity  (1)  and  the  qrmbol,*  written  In  the  inmae  order  and  emit* 
ting  the  axes,  after  Nanmann^  methocU  to  then 

oratmply  ftf 

Similarly  far  other  ptones,  whose  Intercepts  written  In  the  two  methode  are.  respectively, 

J.  ». 

s 

qrmbob  an  again,  aftw  Kaumann,  dropping  the  unt^  when  It  belongs  to  a  lateral  tola, 

8:1:1,  or  simply  9. 

t:8:l.  "     *•  *l-8. 

fnth  Miller  the  expression  to  alwaya  takes  la  the  equivalent  form,  3  abon;  where  the 
numerators  are  the  unit  lengths  of  the  axes  and  the'denomlnators  are  whole  numbers;  'these  three 
totters  form  thea  the  aynboi  of  the  plane— that  U,  in  the  three  examples  gtren  above,  4N» 
881,  and  212. 

The  general  symbol  Is  hJU,  corre^MmdiDg  to  the  full  eqtreaslon  for  any  plane 

—  —  * 
h'k'T' 

It  wni  be  seen  that  the  symbob  of  Miller  are  essentially  tbe  reciprocals  of  those  of  Nau- 
maan.  The  minus  signs,  Indicatitig  lutercepts  of  the  negaliTe  loigths  of  the  axes,  are  placed 
over  the  numbers  to  which  th^  belong.  The  aymbcda  employed  in  'he  hexagonal  system  are 
explained  on  a  later  page. 

Naamann's  symbols  are  further  modified  by  writing  the  sign  for  infinity  oo  (lo  this  book 
replaced  by  tbe  initial  letter  ■*),  and  the  omissiou  of  1.  Further,  the  lateral  axes  and  the  numbers 
referrior  to  them  are  dbtingulahed,  for  example  in  tbe  ortliorhombic  system,  where  b>  a,tftk 
long  and  short  mark. 

Thus,  for  example : 


Neumann 

Miller 

d:  2b: 

becomes 

or 

an 

d:  lii 

M 

2 

or  2P 

831 

ditol: 

fl 

8-i 

or  2Pab 

SOI 

d:  15: 

000 

tt 

1 

or  tcP 

110 

d:  9b: 

coo 

11 

or  odPS 

210 

Some  other  modifications  are  mentioned  In  tbelr  proper  place.  It  must  be  remembered  that 
In  HaumanD'a  symbols,  as  slated  above,  the  naturnl  order  is  reversed  an<1  tbe  first  number  (or 
infinity  sign)  refers  always  to  the  vertical  etxia. 

Other  systems  of  symbols,  besides  the  two  explained.  Iiave  nlsn  been  or  still  are  In  use,  aa 
those  of  Weiss,  of  Muhs  Aitd  Hatdiuger,  nud  of  Hausniitnn,  Levy,  Guldscliiuidt,  and  others.  Of 
these  the  symbols  of  Weiss  are  essentially  thosR  already  gtrun  (under  1,  above)  which  abbrcvi* 
ainl  land  inverted  in  order)  were  adopted  by  Nanninun.   The  symbols  of  Levy  are  extensively 

^  Strictly  Neumann's  method  makes  this  2Pt,  and  in  the  olher  crsps  Iwlow  2P,  PS— lhal  Is. 
an  initial  P  is  inserted  after  the  number  referring  to  the  vcrlica)  axis  in  all  but  the  isometric 
Cystem,  where  the  letter  0  takes  itt  place. 
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m 

h»£ 

m 

m 

ill 

311 

211 

3ll 

311 

All 

ued  by  the  Fk«&ch  school  of  mlnenloglsts.  A  very  fall  explanation  of  all  the  different  systems, 
as  of  that  recenUy  devlaed  by  himself,  is  eiTen  in  Goldachmidfa  Index  (1888-1891).  Tiana- 
fonnation  equatloDS  (for  the  important  cases,  id  concise  fonn)  are  j^ven  by  Groth  (Phya.  Kryst.), 
Mallard  (Crut.,  toL  1),  Liebisch  (Ktyst.),  and  others. 

A  form  includes  all  the  similar  planes  comprised  In  one  general  symbol.  Thus  if  the  three 
axes  are  unequal  but  at  right  angles  (orthorhombic  system)  there  are  eight  dmllar  planes  Included 
In  the  genenl  symbol  Am  (or  in-n)  according  as  tbe  axes  ue  plus  or  mhms,  that  Is  tbefdrm 
Includes 


IViirtha  form  CUD: 


If,  however,  the  axes  a  and  b  are  equal  (tetragonal  system)  the  plane  hJU  and  kJU  (or 
« :  na :  me  and  na:  a:  me)  are  similar  and  ue  form  Includes  16  planes;  further.  In  the  israietrio 
system,  where  the  axes  (a)  are  all  equal,  a  form  may  Include  48  planes,  while  in  the  triclinic 
■ystem  It  can  Include  only  3  planes.    This  Is  furtbier  explained  later  under  the  different  systems. 

The  Law    BoMudritm  requires  that  ati  the  planes  of  a  given  form  should  be  present,  that 
Is  all  having  the  same  general  position  with  reference  to  the  axes; 
This  law  finds  exceptions  m: 

BmOaOrtm,  where  oa^  half  of  the  planes  are  present,  bat  half  selected  aocOTdlng  to  a 
dsflalte  law;  and  in 

TUmrtoMhlim,  where  only  one-fourth  of  the  poseible  stmilar  planes  are  present 
A  foil  explanation  of  these  snbjects  is  impoesible  tn  this  place,  but  thsy  sie  treated  as  fuOf 
as  Is  practicable  under  the  diflenmt  systems. 
2,  Some  technical  terms  applied,  in  the  descriptkm  of  ctyitals  require 

explanation. 

Pinaeoid  piarut,  in  general,  are  those  which  are  parallel  to  two  of  the 
axes.  These  are  detignated  in  this  work  by  the  same  letters  as  the  axes 
at  whose  extremity  they  lie.  Thus,  fig.  3,  a,  o  are  the  plnacolds  having 
(In  the  orthorhombic  systrai)  the  symbols: 


Wller 
a  100 


010 
001 


Naumann 

O  OP 


A  /Vwtn  is  a  form  whose  planes  are  parallel  to  the  vertical  axis  and 
Intersect  both  the  horizontal  axes,  if  at  the  unit  lengths  it  becomes  the  unit  pritm  (having  tho 
qrmbol  /)  and  in  this  work  uniformly  denoted  by  ue  letter  m.  In  the  several  ^tcms  some 
Mditionsl  termi;  describing  the  different  prisms,  are  Introduced. 


Baial  FInacoId. 
(001.  0) 


Prism. 
(110,  7) 
(UO,<-n) 


Domes. 


(101, 1't) 


(Oil.  1-0 

(0U.«»^ 


Domei  are  forms  whose  planes  are  parallal  to  one  cmly  of  the  lateral  axes.  Th«f  are  >P«cJi<Uy 
named  (raaciodomes.  clioodomes,  etc.)  In  the  dUEsrent  systems  according  to  wnuai  axis  tney 
are  parallel.    ^  ..t  . 

P»ramtd$  are  forms  whose  faces  Intersect  the  three  axes;  If  the  lateral  mcs  at  their  unft 
lengths  they  are  unit  pgramid$.  In  fig.  2,  above,  a,  b,  e  are  phiacoids ;  m  (X1Q,  I)  and  «  (lao,  k» 
ar«  prisms  ;  d  (101. 1-i)  is  a  macrodome;  A  (Oil,  U)  and  *  (OSl.  9^  aie  bnchydoDes.  and 
0  (111,  1),/(1S1.  2-3)  are  pyramids:  cf.  also  figs.  8,  4.  6^  6. 
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A  tone  is  a  series  of  plane*  wfth  mntually  paralld  latenectlons,  since  their  panunelen  have 
all  ft  constant  ratio  for  two  of  the  axes.  Tbe^line  through  the  center  of  the  crystals  to  which 
the  planes  are  parallel  Is  the  aon$-aa!it.  Familiar  examples  of  zones.  Id  part  shown  in  Hg.  8,  an 
those  of  the  prisms,  hkO,  of  the  domes,  kOt  or  (ffet;  also  prramltla,  as  of  the  unit  aeries  AJU  (at 
lU,  111,  321)  where  A  =  A;  or  of  any  other  cone  as  811.  481,  etc.,  whereiA  =  2lt;  also  818,  111. 
121, 181.  where  A  =  j,  etc. 

Bttherieal  PntfteUon  —If  .the  center  of  a  cnrstal*  Uuit  ls»  the  point  of  lirteneetlon  of  the  tbn» 
aiea,  be  taken  as  the  center  of  a  sphere,  and 
normals  be  drawn  from  it  to  the  successive 
planes  of  the  crystals,  tlie  points,  where  they 
meet  the  surface  of  the  sphere,  will  be  the  poles- 
of  the  respective  planes.  For  example,  in  f.  7 
the  commoQ  center  of  the  crystal  and  sphere  is 
at  O,  the  nonnal  to  the  plane  o  meets  tbe  surface 
of  the  sphere  at  B,  of  A'  at  B',  of  d  and  «  at  D 
and  E  respectively,  and  so  on.  Tliese  poles 
erideotly  determine  the  porittou  of  tbe  plsne  in 
each  case. 

It  is  obvious  that'  tbe  pole  of  tbe  plane 
V  (OiO)  oppodte  b  (010)  will  be  at  tbe  opposite 
extremity  of  tlie  diameter  of  the  spbere,  and  so 
hi  gUBeral,  (190)  and  (120),  etc.  it  Is  seen  also 
that  all  the  polM,  or  normal  points,  of  planes  in 
tbe  same  tone,  tbnt  is,  plaues  whose  iotersection- 
lioes  are  parallel,  are  in  tbe  same  great  circle, 
for  Justance  the  planes  b  (010),  d  (1 10),  a  (100), 
e  (110),  and  so  on. 

It  is  customary  in  the  use  of  the  sphere  to 
regard  it  as  projected  upon  a  borizontal  plan^ 
nsoally  that  normal  to  the  prismatic  zone,  so 
thai,  as  in  f.  iO,  the  prismatic  planes  Ue  in  the 
circumfcreuce  of  tbe  circle,  and  the  other  planes 
within  it.    The  eye  Iwing  supt)o&ed  to  be 
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rituated  at  the  opposite  extremity  of  the  diameter  of  tbe  sphere  normal  to  this  plane,  tbe  gnat 
circles  then  appear  either  as  arcs  of  circles,  or  as  strat^t  IIdcb,  Le.,  diameters. 

It  will  be  further  obvious  from  f.  7  that  the  are  BD,  between  the  polea  of  b  and  d,  measure* 
an  anglo  *t  the  center  (BOD),  which  t*  the  aupplement  of  tbe  ttctual  interior  angle  bnd  betweea 
Utt  two  planes. 

In  tbe  construction,  of  tbe  spherical  projection,  It  must  be  noted  that  the  poles  on  the 
circumference  are  fixed  directly  by  the  angles  measured  by  a  protractor. -irhlle  the  positions  at 
101  on  tbe  zone-circlfl  100,  001,  100  and  of  Oil  on  010,  001,  010  are  fixed  by  tbe  fact  that  the 
distances  to  tbem  from  the  center  of  tbe  circle  (here  001)  are  proportliwal  to  the  tangehtt  tif  ha^ 
the  angtet  of  001  A  101  and  001  A  Oil.  and  this  holds  true  In  general.  Furthermore,  it  must  be 
noticed  that  tbe  pole  111  is  situated  at  tbe  inlerseclion  of  tbe  zone  circles  001  and  110, 100  and 
Oil,  010  and  101;  so  in  general  AA{  at  tbe  interaectlon-of  001  and  hJcO.  lOOand-OAf,  OlOaodAOt. 

SnimUai  Prq^tiont. — In  addition  to  tbe  usual  perspective  figures  of  ctyslals,  projections 
nsoally  on  Uie  basal  plane  (or  more  generally  tbe  plane  normal  to  toe  prismatic  zone)  are  freely 
used,  and  in  these  tbe  successiTe  planes  are  Indicated  by  accents,  passing  around  in  the  dtrectton 
of  the  axes  a,  b.  e,  that  Is  counter-clockwise.  Thus  compare  the  figures  below,  8  and  9  and  tbe 
a^erical  projection,  f.  10.  These  methods  are  modified  smnewhat  to  meet  the  demands  of  the 
different  systems. 

Anglet  beiween  Plaiu$. — The  angles  given  In  this  work  are  always  the  normal  angle;  that  Is 
the  angles  between  the  poles  or  normals  to  the  planes,  measured  on  tbe  arc  of  a  great  circle 
Jolnfaig  Uk  poles  as  diown  on  the  spherical  projection  (f.  7, 10).  These  normal  angles  are  the 
supplements  of  the  actual  Interfaclal  angles,  as  has  just  been  explained. 

Furthermore,  by  reference  to  the  projection,  f.  10,  it  will  be  seen  that  tbe  angle  100  A  110, 
or  (f.  9)  am.  is  (in  tbe  ortborbombic  system)  half  tbe  angle  110  a  IfO  {mm'").  Similarly 
010  A  180  (he)  is  half  the  angle  ISO  A  130  (w');  again.  100  a  HI  (<m)  is  the  complement  of  batf 
the  angle  111  a  111  («').  and  010  a  lU  {be)  the  complement  of  half  the  angle  111  a  111  (e^'0« 

Further: 

100  A  010  iab)  =s  100  A  HO  {am)  +  UO  A  120  (me)  + 180  A  010  («6) 
Also: 

101  A  010  (d&)  =  101  A  in  Cdfl)  +"*111  Al2l  (flf)  +  131  A  010  {fh) 

Here,  as  througbotit  this  work,  tbe  sign  a  Is  used  to  designate  tbe  angle  between  two  faces, 
nsnally  designated  by  Ivtlers. 

Mtihode  ef  CaleulQtion,~-\n  general  the  angles  berween  the  poles  can  be  calculated  by  tbe 
■Mthods  of  q»erical  trigonometry  from  the  triangles  as  shown  in  the  sphere  of  prolec*^  ?A 
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—which  for  the  moat  put  are  right-angled.  Certain  fundamratal  rdstloBi  connect  the  axes  with 
the  elemmtal  anglei  of  the  projection;  the  moat  Important  of  theae  are  glran  under  the  faidl> 
vldual  syatema.  For  the  formnlu  naoewaiy  In  oertaln  casea,  refemce  must  be  made  to'wotfca 
on  crjataUograplv. 

8.  la 


f 


9. 

—a' 


mh 


The  only  relation  which  need  be  introduced  here  is  the  tangent  prindptt.  applicable  to  any 
zone  between  a  plnacold  plane  and  a  plane.  90°  from  this,  in  a' zone  with  the  other  two  plnactrfda. 
The  relation  and  lis  appUcatlon  to  mch  conea  will  be  evident  from  the  folloidng  ilmids 
czauplea: 


Abo 


tan  (001  A  7iOt)  _h 
tan  (UOl  A  101)  2' 

t»n(010  A*«))_a 
tan  (1)10  A  110) 


or 


tanfOOl  A  ttH)  _k 
tan  (001  A  Oil)  'V 

tan  (100  A  A*0)  * 
tan  (100  A  110)  ~*' 


tan  (001  A  ft^O 
tan  (001  A  111) 


-*  «»o««i  «».««n,r  tan  (001  A  ftft0^a„f  ^ 
=  <   """OWge-enBy  tan  (001 J^)    < ^ P' 


Onfar  tf  F9rm»,—\ix  the  Hats  of  fonns  under  each  apeclea,  the  following  order  b  followed  t. 
1.  Pioacoida,  100.  010,  001; 

a.  Prisma,  commmclng  with  the  form  (AjbO)  nearest  100; 

8.  Domes,,  commencing  with  the  forms  (AOI  and  ObtQ  nearest  to  001: 

4.  Pjramids  of  the  unU  series  in  a  like  order;  ' 

0.  Other  pyramids  arranged  in  vertical  zones,  e.g.  from  001  to  310,  etc.,  the  zonea  being 
iaken  in  the  same  order  as  that  adopted  above  for  the  priama.  In  the  monocHnlc  ays  tern,  the 
ortbopyramids  are  given  before  the  cllnopyramids. 

Twin  Oryatalt.—A.  twin  crystal  Is  one  in  which  one  part  is  In  reversed  position  with  refer- 
Nice  to  the  other,  as  if,  la  genera],  it  had  been  revolved  through  180°  about  a  certain  axis. 
Thta  axia  of  revolutioa  is  the  MnniM  atia,  and  the  plane  Dormu  to  It  la  the  UoinntHg-plane; 
either  the  (wianlng-axia  must  be  a  definite  crystallographlc  line,  or  thetwinniug-plane  a  posdUe  , 
plane  (usually  a  common  one) — except  in  the  Inclined  ^stem  both  statements  must  bold  true. 

The  plane  common  to  the  two  crystals  or  parts  of  crystals  in  a  simple  eoniaci-twin  is  the 
wmpiHition-fiice;  it  la  usually  the  same  as  the  twinning- plane,  but  may  be  normal  to  it.  In  a 
penetration- twin  the  parts  may  be  united  very  irregularly.  ^ 

Twinning  may  be  repeated,  giving  rise  to  three-fold,  four-fold7  etc.,  compound  crystals, 
called  trllliags,  fourllngs,  fivellngs.  etc.  This  la  common  where  the  angle  between  the  axes  of 
the  crystals  in  the  twinning  position  la  more  or  lesa  closely  an  aliquot  part  of  180°;  flvc-rayed, 
rix-rayed.  etc.,  slar-Ethaped  twins  may  result  (cf.  marcasite  (p.  05^  cfarysoberyl  (p.  229),  rutile 
(pp.  287.  335). 

Polysyiithutic  twloning  is  repeated  twinning  in  the  form  of 'thin  4amells  altemntely  In 
reversed  nctition  with  reference  to  each  other;  this  usually  produces  fine  lines  or  striationa  up<m 
the  bounoing  surfaces;  cf.  the  tricHntc  feldspars,  p.  820  tt  teg. 

In  twins  the  faoee  of  the  rereraed  part  are  denoted  by  a  fatter  wltii  a  subscript  line. 
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1.  isoHBTsza  szvnic 

Id  the  laomettic  System  there  aie  three  equal  axes  at  right  angles  to  eaeh  other.  It  It  chat* 
acterized  (in  the  holohedral  forms)  by  three  principal  planes  of  symmeCfy.  all  equal.   The  Uoe* 
la  which  these  planes  of  symmetry  mtersect  are  the  crystallograpUc  axel.  Tuere  are  alio 
auilliarir  diagoDal  planes  of  symmetry,  equal  among  thrauelres. 

Tbue  are  serca  hokMrai  typm  ot  form  in  tnis  system,  that  b  nroi  Id  whldi  alt  thft  - 
dollar  phmes  oompreheaded  by  eaicb  general  symbol  are  preiiBoL  Tlwy  are,  lo  order  of 
plidty.  with  th^  ijymbcda: 


1.  Cube  (100)  U 

%  Oetahednm  (111)  1 

Z.  Dodecahedron  (110)  i 

4.  Tetnhezahednm  (AM)  i-n 

6.  Trigonnl  Trisoctsbedron  {hhl)  m 
t.  Tetragooftl  Trisoctahedron.  or  Trapezohedron  {hU)  m-m 

7.  Hezoctahedzon  (MQ  *  n-n 

In  the  above  h>  h>  I. 


O 
aO 

mO 

mOm 

mOn 


•8  « (310,  ^9) 
asp  (881,  8) 
as  n  (211.  8-8) 


niese  formi  are  showo  ia  the  lollowtng  figures  with  the  symbol!  after  both  HUImt  tad 
Kinmaan. 

11.  I2i  13.  14.  IB. 


i 

1 

i 

«  (210.  i-2) 


f  (281,2) 


The  following  letters  are  nntformly  wed 
In  this  work  to  draignate  the  most  commonly 
occurring  fcHms,  viz.  (chiefly  after  Miller): 

Cube  a.  Octahedron  o.  Dodecahedron  d. 

TetraUexahedrons :  «  —  810,  i-9;f=  810» 
f8i  0  =  880.       A  =  410, 

Tetrahezahednms :  k  =  IjaO,     ;  {  = 
^i.  «  =  480.  rf-f 

Trigonal  Maoetahedrons :  p  =  82!,  8; 
ff  =  8S1,  8;  r  =  888. 1;  p  ^  441,  4. 

Tetragonal  trisoctahedrons :  m  =  811. 
84;  n  =  211.  3-2;  /S  =  822',  |-f. 

HezoctahednKU :  «  =  &1,  84;  (  =  431, 

44. 

For  other  forms  letters  are  used  iodla* 
crimhiately.  The  •pherical  projectloD,  t.  81, 
•bows  the  dlBtribnlini  ctf  aome  of  the  forma 
sf  this  ^stem. 

It  will  be  noted  that  the  planes  of  the 
iexoctahedmn  «  (f.  SO)  in  the  right  upper 
octant  are.  In  order  (counter-clockwise):  821. 
8S1.'182.  188.  813,  818.  Similarly  for  the 
trisoctahedron  p  (f.  17).  881,  188,  818;  for  » 
0. 18).  811. 181. 118. 
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The  HBUiHEDRAL  fomis  are  IboBO  Id  which  only  ha^  the  normal  oumber  of  planes  are 
present.   The  common  tvpes  are : 

A.  Tetrdhedral  or  Jneliiud  hmihedroru.  Tetrahedron  k  (111)  or  ^  (1),  f.  2S,  38.*  Heml- 
trlgona)  trlsoctahedron  k  (hhl)  or  4(m),  f.  34,  and  hemi-tetragoual  trlsoctabedrou  frfAU)  or 
i  (m-f/i)  f.  25;  liemi-hexoctabedrOD  (hexatetrahedron)  k  {hkl)  or  ^  (fn-m),  f.  26.  Also 

B.  Tlie  PyrHahedral  or  Parallel  hemihodront.  Pyritohedron  ir  (A£0)  or  i  f.  37-80, 
aud  Diploid  n  {hkt)  or  ^  (m-n),  f.  81. 

Tliere  are  also  certain  gyroidal  or  plaffihedral  hemlhedrons  (e.g.,  aylvitej,  and  further 
tetartohedral  forms  which  need  not  be  explained  here. 

In  general,  hemlhedrons  usy  be  plus  or  minus,  according  to  which  set  of  plaoes  to 
present,  thus : 

The  pAMtetnOiedronhvs  the  planes  111,  111,  lli,  III. 
The  mmw     "        "    "      "    ill,  111,  111,  ill. 

These  are,  hi  the  majority  of  cases,  represented  by  the  same  letters  on  the  figures,  but  the 
minus  or  inrerse  form  is  indicated  by  a  subscript  accent,  thus  o  (111,  +  ])  ando,  (lil.  —  1)* 
and  dmilarly  of  the  other  -f-  and  •-  bemibedral  forms  in  this  STStem. 


X  (310) 


IT  (120) 


n  (210),  (100) 


»(210),  (111) 


n  (3:^1) 


The  following  tables  give  the  more  important  angles  (to  the  nearest  IS^")  for  the  rarlous 
faroa  thus  far  observedf  iu  this  system. 
Interfaclal  angles  for  the 

Cube  Octahedron 
100  A  010  «'  =  111  A  ill 

70'  81'  44  ' 


Dodecahedron 
dif  =:  110  A  101 
60'  0'  0" 


Ala 


oo   =  100 

A  111    =   64'  44' 

8" 

od  =  100 

A  110    =   46'  0' 

0" 

cA  =  111 

A  110   =   85*  16'  53" 

Tbtbabexahkdbomb. 

Edge  A 

EdgeC 

Angle  on 

Angle  on 

Cf.  flg.  16 

210  A  301,  etc 

210  A  120,  etc. 

a  (100,  m) 

0  (111,  1) 

83-1*0,  ^ 

3*  81}' 

86"  25f' 

1'  47i 

68'  38}' 

1510,  j-15 

5  38i 

83  23^ 

8  48} 

63  51 

10-1 -0,  MO 

8  4 

78  84{ 

6  4S| 

60  48| 

810.  t« 

10  8| 

75  45 

7  ?i 

49  BStk 

710,  <-7 

11  S8}, 

78  441 

8  7} 

49  18 

*  In  the  list  of  planes  giren  under  bemibedral  species,  these  hemlbedral  signs  k  and  *,  etc.. 
ve  CADttted,  and  sEmtlarly  m  the  other  systems. 

t  A  number  of  doubtful  forms  are  Included  in  the  lisU,  also  some  forms  known  only  on 
ftrtiflcial  crystala. 
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TkraABxxAHMPwaw  Cntimmi. 

Edge  A 

EdgeC 

Angle  OD 

Angle  on 

Cf  Be  16 

810  A  801,  «t& 

810  A  180;««e. 

aaOO.M) 

9(111.  1) 

410. 

18* 

81' 

71' 

^' 

8* 

8^' 

48"  »I|' 

17  811, 

14 

81 

.88 

08 

10 

8* 

48  1 

610, 1^ 

18 

«i 

•7 

88 

11 

16* 

MO,  i-i 

17 

88 

84 

06* 

18 

81| 

46  87| 

18-8  0,  ( V 

10 

i<n 
17| 

M 

Aft 

19 

Rftft 
"•1 

46  10* 

410,  M 

18 

46 

81 

14 

8* 

46  88* 

21  olt, 

n 

60 

16 

16* 

44  61* 

10*8  ^ 

88 

S8| 

68 

88* 

16 

48 

810;  M 

88 

884 

88 

18 

88 

48  6* 

820.  i4 

M 
W 

ml 

JA 
Wi 

*i 

M 

4S 

41  as 

81 

8&I 

44 

46* 

89 

87* 

40  08* 

noil  J  « 

780,*^ 

83 

80| 

48 

86* 

88 

18 

40  48* 

88 

88| 

4* 

88 

07| 

if)  911 

88 

081 

88 

88* 

96 

84 

88  14 

SfiO 

10 

mm 

Si 

68* 

w 

6* 

88  16* 

740.^ 

41 

80 

80* 

89 

88  1* 

880,  i-| 

48 

40 

88 

4* 

80 

071 

87  87 

46 

"i 

89 

87* 

88 

41* 

M  iRi 

911(1  «•  I 

48 

88 

16 

66* 

86 

88* 

86  91* 

48 

9 

17 

66* 

88 

11 

86  I4| 

480,  ^ 

00 

12* 

16 

16* 

88 

OS* 

86  4* 

970,  ^1 

61 

27* 

U 

10 

87 

m 

80  58 

840,  H 

88 

2^ 

J» 

40* 

88 

88* 

85  45* 

870.  ^ 

65 

801 

7 

87| 

41 

85  26* 

1418-0,  i-  H 

m 

811 

4 

48 

m 

86  18| 

11  10  0, 

08 

6 

87J 

49 

86  81^ 

SO*  19-0,  t-fl 

06 

9 

06* 

48 

811 

86  17} 

41-40  0, 

00 

m 

1 

84 

44 

17* 

SR  1A1 

84  88  0.  HI 

60 

881 

0 

64i 

44 

88 

Kt  111 
vv  Iv 

88-88-0;  HI 

88 

861 

0 

40| 

44 

40 

9S  l4 

vw  Iv 

TtaaoBAL  TuaoorAmnom. 

Sdg«B 

Angle  OB 

Angle  oo 

Cf.  flg.  17 

881  A  818,  ela 

891,  «tc 

s  (100,  U) 

0(111, 1) 

«  88  84,  II 

0' 

43*' 

41*' 

64- 

811' 

V  25 

ioio-9;V 

4 

00 

64 

66* 

68 

28* 

8  47* 

778.} 

7 

«i 

88 

88* 

68 

47* 

4  2t 

«*.! 

9 

Mi 

68 

69* 

68 

1 

6  46 

448.1 

-  » 

40t 

66 

68* 

61 

80* 

7  19* 

888,1 

17 

90* 

60 

28} 

60 

14* 

10  1} 

888,1 

19 

46 

47 

41 

49 

48 

11  «o} 

858;| 

81 

iH 

46 

88f 

48 

23} 

19  1A1. 
IS  Ivf 

774,  f 

88 

w* 

44 

0* 

49 

a 

18  16| 

981.8 

87 

18 

88 

68* 

48 

11 

16  47i 

868. 1 

88 

88* 

81 

85* 

47 

7* 

19  88* 

881.8 

87 

Oil 

86 

81* 

46 

80* 

89  0 

778sJ 

40 

00 

88 

w» 

46 

7* 

88  00* 

441,4 

48 

80* 

80 

81 

46 

68 

86  14* 

861. « 

40 

881 

■18 

8 

46 

881 

87  IS 
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TBia<nfAL  'bUOOTAEZDRONO— CtmtfntMd. 

Edge  A 

EdgeB 

Angle  on 

Angle  on 

Of.  flg.  yt 

an  A818,«ta 

an  A  ssr,  etc. 

a(100.<-O 

•ail.  i> 

001,  6 

48'  5S(' 

18?  861' 

4S°  38i' 

88"  8»i' 

771,7 

00  26t 

u  m 

45  17^ 

28  8H 

881.8 

SI  40i 

10  «i 

45  181 

80  18| 

11 11 1, 11 

58  S7 

7  81^ 

45  7 

81  851 

«7'*J1,  2T 

87  AH 

8  0 

46  U 

88  45| 

40-401,  40 

i»  sot 

45  0| 

84  15 

HmtAOOHAL  nmocrAHZDnoKS  or  Trafbzohkdroh*. 


EdgeB 

EdgeO 

Angle  oa 

Angle  Ml 

Cf.  flg.  18         811  A 

911  Ati. 

211  A  121,  Ma 

a(100.M) 

0(111  1> 

W  1  I,  40W 

Ki  a' 

on' 

Ol 

0 

o* 

1* 

Koa  Job/ 

fM'1  '1    RA  M 

0 

00 

*o» 

a 
TS 

IK 
10 

119  9(11 
Vm  mVt 

1lt>1>1  1A.1lt 
ID  i  I|  l(l>10 

7 

St 

fl4 
B« 

ov 

m 
0 

a 
O 

48  41 

1R'1*1  IK-IK 
10  1  1,  10-10 

7 

OB 

OS 

V 

0 

(Ml 

881 

49  81 

iM  1   1,    lis- 10 

Q 
If 

on 
ou 

Rl 
»t 

A 

? 

4B1 

48  01 

11  1  ii  JWl 

in 

lU 

20|  , 

TV 

181 

7 

191 

Aft     OJ  1 

47  «41 

1011,  10-10 

11 

99 

78 

8 

8 

111 
40  41^ 

911.  (M> 

18 

80* 

76 

46 

8 

051 

45  481 

Oil,  O-O 

14 

8* 

76 

41 

10 

14 

44  421 

is-s-a^  v-V 

15 

Of 

74 

SI 

10 

401 

44  81 

711,  7-7 

10 

0 

78 

68! 

11 

801 

•8  18| 

611,8-0 

18 

40i 

09 

691 

18 

151 

41  881 

611.5-ff 

28 

Hi 

05 

571 

16 

471 

88  561 

411,  4-4 

87 

10 

00 

0 

19 

881 

86  151 

888.  H 

88 

4U 

45 

67f 

27 

661 

86  471 

788,  H 

80 

65 

601 

83 

0 

82  44 

811.84) 

8S 

o» 

60 

88» 

80 

14* 

89  S8| 

5W.H 

40 

45 

48 

801 

80 

891 

85  141 

44 

m 

88 

511 

88 

9 

88  86 

ll*5-5,  V-V 

44 

07i 

87 

61* 

88 

44 

88  0 

811,  8-8 

48 

11* 

88 

881 

86 

161 

19  281 

855.  H 

ni 

28 

86{ 

88 

91 

>6  841 

744,  H 

5S 

461 

87 

16 

88 

561 

15  471 

688.  H 

04 

87 

84 

041 

40 

19 

14  851 

888.  H 

08 

8 

19 

40 

48 

181 

11  851 

488.  H 

61 

5S( 

18 

651 

46 

411 

8  8 

656,  H 

60 

161 

8 

441 

49 

41 

6  8 

HXXOCTAHKDnONa. 

Cf.  flg.  80 
86-6-9; 
18-8-3,04 
821.84 
81  •7-6,  V-8 
882,  4-1 

10  4-8.  V4 
521.5-1 
15  6-2.  V4 

781.7-1 


Edge  A 
881  A  812.  etc 
18"  86f 


« 
9 

7 
9 
7 
14 
20 
10 
81 


281 
40 
81 

141. 

15 

60 

Of 
181 
181 


EdgeB 
821  A  S2i,  etc. 

8*  B^' 

18  331 

18  401 

35  271 

26  21 

81  71 

21  2i 

14  61 

89  261 

14  57| 


EdgfrC 
881  A  881,  etc 
88'  471' 
81  8 
61  851 
61  481 

47  811 

44  861 

45  841 
46 
48 

48  18|. 


n 

01 


Angle  on 
o  (100,  i-€} 

14'  IJf 

1ft  481 

15  87 

82  161 

24  161 

26  84 

24  51 

82  511 

87  16 

84  181 


Angle  oa 
0(111,1) 
48*  88' 
88  86 
40  8 
82  641 

81  131 

28  801 

82  801 
86  201 
28  221 
84  181 
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arraoDUGTiaxt. 


£dg«B 

EdfeO 

Angle  00 

Angle  OD 

Pf  Ha  M 

Ml  *  SIS  am 

831  A  881.  «lc.  881  A  381.  Htc 

a  (100,  a) 

0(111.  1) 

t«-7-4,  4-V 

18*  86* 

30*  48* 

41' 

•H' 

86* 

44*' 

80*  sr 

942,  H 

10  10} 

33  67i 

41 

111 

36 

30i 

80  20} 

Iv  99 

87  68i 

88 

SI 

87 

BSf 

OA  «A> 

J0  lot 

9  KU 
•  "'•f 

W  S4| 

88 

31 

80 

«* 

4A      J«  A 

10  41| 

14  9 

■A  Ol 

mm 

84 

80 

4  J  ft 

AA  A 
SO  0 

01,  M 

17  45^ 

8B  18} 

80 

07 

SO 

13* 

38  0* 

31  81 

mm 

80 

13* 

38 

36* 

30  01} 

M  401 

OA  «Wf 

9  7} 

S3 

40} 

38 

M* 

H  14 

la  1  1^  X  " 

Af¥  Att 

87  89 

81 

8H 

88 

30* 

OA  111 

W  11} 

lo  lu  Wt 

IB  191 

IV  Ivf 

BU 

Al 

91 

OOf 

An  tttt\ 

m  57^ 

iS'lO'l,  1»-| 

SB  57| 

A  AAA 

0  88f 

81 

81* 

38 

10* 

80  41^ 

13  7  3, 

in  Mki 

AA  Attl 

88  8B( 

87 

48*  • 

SO 

88 

4AI 

80  18} 

m  .u 
001, 

vf  OVy 

IB  871 

87 

••* 

88 

■  Aa 

18| 

AA  AAB 

90  998 

B09.  I  f 

1A  Ml 

AK 

9B  17 

84 

**l 

mm 

80 

H 

n  4} 

OA 

QV 

w* 

sn,  8-| 

31  47} 

81  0} 

31 

47* 

SO 

48 

*33  13* 

10- 7  3,  *f-*f^ 

87  87 

19 

86 

87 

17* 

AA       1  Al 

SB  10^ 

14'  0^ 

18 

08 

SO 

80 

90  H 

IKi    t  1 

1ft  71 

18  IH 

18 

«l 

S8 

4* 

Oft  lUU 
90  OOf 

tfTI   a  * 
»71,  W-f 

lit  Rl 
w>  01 

Iv  14 

14 

111 

AD 

BO 

Al 

Ml  R71. 
W  07} 

483,  «^ 

10  Si 

48  861 

10 

»* 

48 

u 

IS  18} 

40l.  4-f 

38  87i 

10 

M* 

88 

m 

AR  4 

518.H 

11  38t 

00  13i 

11 

«8* 

40 

0 

11  83} 

S41.  H 

88  13| 

17  4H 

13 

811 

88 

so* 

37  I 

w*.M 

9  l^ 

04  14^ 

0 

141 

40 

oil 

»  10* 

•51,  M 

« .«* 

14  85| 

10 

18* 

40 

31* 

SS  33} 

8  >H 

00  43| 

8 

30* 

47 

88 

8  301 

875.  H 

18  49| 

80  83} 

« 

04 

47 

4 

10  80| 

13  4 

03  08i 

0 

1* 

48 

01 

8  14* 

M  fit  l,  644( 

58  38} 

1  164 

0 

04 

44 

88* 

84  86| 

Fattbcr,  tlw  angles  for  tbe  berolhednl  forms*  sre  as  follows: 

Tbr  tbe  tetraliedroD        Mf  (111  a  lit)  =  108*  88'  10^'.       m.  aH  A  ill)  »  70*  81'  4ir. 

IncUnod  BemlhodraBB. 

HkMI-TKIGOHAI.  TRISOCTAHXDaOMS.  • 


Edge  A 

EdgeB 

Angle  on 

Angle  on 

Cf .  flg.  34 

831  A  313,  etc. 

831  A  1^.  etc. 

a  (100.  ^ 

«au.  1) 

004 

0'  59}' 

103*  8}' 

03*  1' 

0*  46- 

883 

17  30* 

07  00} 

00  14* 

10  1* 

885 

13  40 

06  0} 

40  43 

11  35} 

008 

21  18} 

04  91} 

40  38} 

13  16} 

774 

83  55} 

03  81} 

40  3 

18  15} 

321 

27  10 

00  0 

48  11} 

15  47} 

502 

88  88} 

84  41 

47  7} 

19  28} 

831 

87  511 

80  55 

40  3Qi 

22  0 

061 

48  08} 

70  4A* 

45  28} 

38  83} 

19-10-3 

51  7 

68  41} 

45  15} 

28  52} 

861 

01  40} 

68  0} 

45  18* 

80  13f 

•  No  distinction  1b  mnde  between  the  +  niid  -  forms;  the  nnplcs  are  the  same  obvlouslT 
except  for  the  pyrltobedrona  and  diploids,  where  tbe  angle  between  n  given  -f-  form  (e.g.,  810, 
Bl)aiid  100  Is  the  same  as  tbat  for  tbe  corresponding  -  form  (120,  231)  and  010.  Tbe  symbols 
aAer  Mannuuu  (many  of  tbem  glTeo  in  Ibe  ubte  above)  are  omitted  here. 
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BbIU-TKTBAOONAL  TBISOGTABBDBOira. 


Edge  B 

EdgeC 

Angle  on 

Angle  <A 

Gf .  fig.  S5 

211  A  2!I,  etc. 

211  A  181.  eta 

a  (100,  M) 

0  (111,  1) 

IS'l'l 

13' 

36' 

80'  sy 

6° 

13}' 

48°  811 

1311 

18 

36i 

80 

8} 

6 

43} 

48  0} 

17-3a 

18 

53i 

76 

58} 

9 

36} 

45  17} 

18-2-2 

34 

88 

71 

88} 

13 

16} 

43  27} 

(til 

2e 

81* 

69 

59} 

18 

16} 

41  28} 

511 

81 

85i 

65 

67} 

15 

47} 

88  561 

411 

88 

66} 

60 

0 

10 

28} 

85  15} 

7S2 

44 

Oi 

66 

50} 

32 

0 

82  44 

811 

GO 

38} 

60 

28} 

25 

14} 

20  29} 

888 

5B 

53} 

45 

57i 

27 

B8i 

26  47} 

5sa 

58 

59}^ 

48 

20} 

29 

29} 

35  14} 

788 

63 

36} 

40 

25} 

81 

18} 

33  81 

944 

64 

18 

60 

25} 

83 

9 

33  35 

211 

70 

81} 

88 

88} 

85 

15} 

19  28} 

1?'9« 

78 

88| 

80 

68} 

86 

49} 

17  54} 

955 

76 

18} 

38 

86} 

38 

16  34} 

744 

77 

58 

37 

16 

25 

50} 

15  47} 

822 

86 

87} 

19 

46 

48 

18} 

11  25} 

HUHI-HBXUCTAHBDBON:!. 


Edgf  A 

XdgeB 

fig.  26 

S21  A  813,  etc. 

821  A  8i3,  etc. 

S31 

14° 

50' 

45°  34}' 

681 

24 

4* 

49  17} 

13  7-6 

10 

59} 

70  9} 

681 

37 

89} 

57  7} 

821 

21 

47} 

69  4} 

768 

17 

M| 

76  46 

1511-7 

16 

21} 

79  38} 

483 

15 

5} 

83  4} 

481 

83 

13} 

67  23} 

861 

41 

11} 

69  0} 

975 

18 

3} 

85  55} 

11-Jb-l 

60 

84} 

63  m 

EdgeC 

Angle  on 

Angle  on 

821  A  331,  etc. 

a  (100,  w) 

0  (111,  1) 

45°  84}' 

34° 

5}' 

83"  80}' 

86  27} 

37 

47} 

81  89 

27  43} 

85 

88 

30  13} 

37  89} 

83 

181 

38  88} 

31  47} 

86 

42 

22  13} 

17  51} 

89 

47} 

18  6} 

16  21} 

40 

41 

16  82} 

15  5} 

43 

1} 

15  13} 

16  66} 

88 

19} 

25  4 

16  10} 

87 

141 

80  80} 

18  3} 

48 

43} 

18  8 

3  36} 

43 

35 

81  81 

P«r«ll«l  Bonihadronk 
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Edge  A 

EdgeC 

Angle  on 

Angle  on 

a.  figs.  27-80 

210  A  310,  etc 

310  A  102,  etc 

a  (100, 

*ail,  1) 

101-0 

11'  W 

84"  19* 

6*  42}' 

SO'  48}' 

910 

14  ao{ 

88  43 

6  80} 

60  38} 

810 

14  10 

82  66} 

7  7} 

49  63} 

710 

16  15} 

81  67} 

8  7} 

49  18 

eio 

18  55} 

80  40 

9  37} 

48  31} 

no 

SS  87} 

78  64} 

11  18} 

47  18} 

810 

26  8} 

77  46} 

18  81} 

46  87} 

410 

28  4} 

70  28} 

14  2} 

46  88} 

790 

81  68} 

74  41 

15  56} 

44  37} 

10-8-0 

88  84 

74  1} 

16  42 

44  8} 
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£dge  A 

EdgeC 

Angle  on 

Angle  on 

Cf  .  flga.  87-80 

SIO  A  SlO,  etc 

810  A  108,  etc. 
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84 

8S| 

60 

ft 
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88  81} 

DiFLOIDfl. 

Edge  A         -  Edge  B  Edge  C         Angle  on         Angle  on 


Cf .  fig.  81 

881  A  831.  etc. 

881  A  831,  etc. 

831  A  183.  etc. 
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86} 
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68 
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11 
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68} 

85  38} 
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57 
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82 

84} 
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61} 
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80 
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47* 

90  80} 
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87} 
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18} 

81 

181 
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861 

68 

86} 
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6 

53 

55} 

83 

80} 

81  84 

a8-14-7 

63 

38 

80 

8} 

89 

48} 

85 

36} 

88  9 

868 

66 
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80 

67 

46 

8 

86 

68} 

86  60* 

881 
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87} 

81 
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88 

18} 

86 

48 

88  18* 

•48 

61 

80* 

46 

101 

87 

48 

89 

48} 

16  8} 
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64 

18} 

41 
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38 

89 
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IS 
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86 
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Edge  A 

Edgfl  B 

EdgeO 

Angle  on 

Angle  OB 

as.  81 

381  A  ^1.  etc. 

881  A  381.  etc.  881  A  183.  etc. 

a(100.M) 

*  (111,1) 

483 

67'  421' 

48'  8«i' 

26'  17f 

43"  IJ' 

16*  18*' 

431 

n  4} 

33  S7i 

48  8 

88  lOf 

86  4 

14-1 1-10 

65  Hi 

68  88i 

14  30i 

46  48 

8  m 

108-7 

66  ast 

67  181 

U  48( 

46  46 

S  80i 

648 

•8  54 

60  18i 

19  07 

45  0 

u  m 

2.  Tbtraoohai,  STSTBM. 


In  the  Tetragooal  Bystem  there  are  three  axes  at  right  angles  to  each  other;  two  of  these 
are  equal  (a);  the  ihird,  the  vertical  axis  (^),  is  longer  or  shorter.  The  system  is  characterized  by 
three  axial  planea  of  symmetry,  two  of  which  are  equal  to  each  other;  there  are  also  two  other 
auxiliary  plaoes  inclined  46"  to  the  other  pair. 

The  bolohedral  forms  in  this  syrtem  are: 


I.  Basal  plane  (001)   O  OP 

3.  Diametral  prism,  or  prism  of  second  series  (100)  « fto 
8.  Unit  prism,  or  prism  of  first  series 

4.  Dltetragonal  prism 
6.  Pyramids  of  diametral  or  second  series 

6,  Unit  pyramids 

7.  Dltetragonal  pyramids  or  zlrcondds 


0 

a 

(110)  1      <cP  m 
(hkO)  i~n    poPn  as  (310,  ^3) 
(AW)  m  i   mPcc  as  «  (101, 1-0.  (801, etc. 
(AJU)  m  as  (111,  1).  (381.  3),  etc. 

(AJU)  m-n  mPn  as  (311,  3-3).  (831,  8-1),  etc. 


3X 


33. 


34. 


86. 


36. 


37 


;  0 

^  ■■ 

r  J 

12 

i 

h 

1 

(pOl).  (100    (001),  a«0      (001).  (810) 
38.  39. 


In  flgs.  88,  88.  «  =1  (001),  a  =  (100)^  m  =  (110),  A  =  (210).  <  =  (101),  r  =  (111),  s  «  (811X 
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IX vu 


Ibeae  fmu  are  shown  in  f.  83-87,  and  in  combination  In  f.  88»  of  which  f.  89,  40  ar« 
piojectlona. 

The  htmthedrat  forms  are : 

A.  Sphenoidal  or  inclined,  represented  bj  the  iphenold,  or  heml-unlt  pyr^* 
mid,  f.  41,  analogous  to  tbe  tetmbedron  (f.  SS)  and  toe  tetragonal  KaienoheaKML 
Cf.  figs,  on  pp.  80,  81,  under  cbalcoprrite. 

B.  Pyramidal,  including  the  lialf-fonn  of  the  dftetragonsl  prism  and  pyramid 
or  square  prism  and  pyramm  of  the  third  Mfie$.  Cf.  figs.  8,  6,  7  under  acmeelitef 
p.  wis,  and  f.  4-6,  under  wulfenlte,  p.  MO. 

The  following  table  gives  tbe  important  angles  for  the  observed  dltetiajronal 
prisms,  which  are  tbe  same  for  all  spectea.  The  angle  of  the  edge  X  (f .  84)  li 
twice  the  angle  on  a  (100),  and  of  the  edge  Y,  twice  the  angle  im  m  (110). 


Angle  on 

Angle  on 

Angle  on 

Angfe  on 

a  (100,  i4) 

III  (110,  J) 

a  (100.  ^0 

m  (110,  J) 

810,  M 

7*74' 

87' «9*'  • 

580,  j-l 

80*OT|' 

14'  9^' 

710,  i-1 

8°7f 

86*  621' 

820,  1-1 

83*  41f 

11"  181' 

920,  i-l 

12*  81J' 

88'38J' 

760, 

86°  83f 

9"  371' 

410,  iA 

14"  3i' 

80'  574' 

480,  ^ 

86'  62i' 

8'  7i' 

810,  ^-8 

18'  ac 

36°  34' 

640,  i-\ 

88°  m' 

6*304' 

040, 

38'  57f 

31'  3i' 

660.  t'  t 

89'  48^' 

6*  llf 

SIO.  M 

86*84' 

18*86' 

870.  M 

41'  llf 

r48i' 

740.  H 

80*441' 

16*  16J' 

14-18-0^  HI 

48*  B^* 

r  74' 

nie  vertical  axis  ^  can  be  obtained  from  the  fundameotal  equations: 

taa  (001  A  101)  =  i  or  tan  (001  a  111) .  4  V7=  ^ 

3.  BKEAOOWAL  snmf. 

The  Hexagonal  System  inoludes  (1)  the  Hbxaoohal  Btstbh  proper,  and  (8)  the  Bbohbo* 
HBDRAL  Division.  In  UiU  work  all  the  forms  are  referred  to  four  axei,  three  equal  axea  (0$ 
inclined  at  angles  of  60*  in  a  common  horisontal  plane  and  a 
fourth  vertical  axis  {h)  at  right  angles  to  them  and  either 
longer  or  shorter. 

L  In  tlie  Hkxaookal  Stbtbm  proper,  there  are  4  axial 
idaoea  of  ^mmetry,  S  equal  planes  iDtersecting  at  60*. 
anda  fourth  unequal  normal  to  them;  also  8  anxUiuy  plaDea 
diagonal  lo  the  first  set. 

The  general  symbol  for  hexagonal  forms  is : 


1.  Wdss-Naumann 
pa:na\a:mh 


»,  Ifiller-Bnnis 


These  symbols  correspond  to  the  symbols  1  and  3,  already 


ezpUned  on  p.  xv. 


It  is  to  be  added  that  herep  s  ^irf'''' 


the  first  form,  and  A  4-  A  —  f  =  0  in  the  second.  Special 
examples  of  these  symbols  are  given  io  the  list  of  forms 
below  belonging  to  the  hexagonal  system.  Note  also  that  In  tbe  general  symbol  TOA,  h<k<l; 
for  example  (1381);  this  corresponds  to  the  axes  as  shown  in  f.  ^,  and  the  spherical  ejection* 
f.  In  stating  the  form  (which  indudee  13  planes).  It  Is  eustomaiy  to  write  It  Mfi;  that  to 
C8181).  and  so  in  oUier  casea 

The  holohedral  forma  of  this  qvtem  are : 

1.  Basal  plane 

3.  Unit  prism,  or  prism  of  first  series 

8.  Diagonal  prism,  or  prism  of  second  series 

4.  Dihexagonal  prism 

6.  Unit  pyramida,  or  first  series  (quartzolds) 

9.  IMagonal  pyramids,  or  second  series 

7.  DfliexagoniU  pyramids 

These  forms  are  illiutrated  by  figs.  48-47,  also  by  the  projeclions  figs.  48,  49. 

^  "™  "**       ^mboU  of  the  planes  of  the  forms  p  (1011), « (USl),  taken  i« 

Older  (f.  48, 49).  are :  v      /-   \  /. 


(0001) 

0 

OP 

0 

(loio) 

I 

m 

(1120) 

t-i 

toPi 

a 

{khlO) 

as(8l80tH) 

(hOhi) 

m 

mP 

as  (1011. 1)  orCMll,fl| 

(AA'3A-3i 

0  nt^ 

mPZ 

as  (113s,  l-S)oraiil. 

(A«0 

m-n 

mPn 

as  (3lSl,  8-1) 
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p 

P" 

J/' 

pT 

lOll 

Olll 

1101 

ion 

oiii 

lioi 

a 

«• 

«" 

ll3l 

Isii 

Sill 

lisi 

i3ii 

sill 

For  the  forms.below,  pi  =  1011,  etc.,  ***  =  1131,  etc.  Alw  for  e(2i81),  =  V&L 
¥'  -  i82l.  ^  =  8131.  etc..  cf.  f.  49. 


^!  

.  j  

(loil) 


Id  figs.  47,  48,  c  =  (0001).  m  =  (1010), 
a  =  (1120),  p  =  (lOllJ.  u  =  (3081),  «  =  (1181), 
n  =  (SUl),  c  =  2l8l. 

The  kind  of  hemibedrism  belon^ng  to  this  part  of  the  system  is  the  p^mrnufa^,  and  the  special 
fonns  are  the  half-forms  of  the  13-sided  prism  and  pyranifd;  which  are  illustrated  by  the  species 
of  the  Apatite  Group,  pp.  768-773.  Ttiese  half-forms  are,  respectively,  a  hexagonal  priBm, 
and  hexagonal  pyramid  of  the  third  series;  cf.  f.  4,  p.  76iB,  where  the  predominating  form, 
u  is  this  pyramid. 

2.  The  Rhombohkdral  Division  includes  forms  with  ouly  three  planes  nf  symmetry 
lolerserting  at  angles  of  120°  in  the  vertical  axis.  The  forms  peculiar  to  it  may  be  regarded  as 
half-forms  of  the  corresponding  hexagonal  types.  Tbey  are  distingniflbed  as  plus  and  minus, 
as  In  similar  cases  before  explain(>d  (p.  xx).  The  forms  peculiar  io  the  rhomoohedral  system 
are  the  rhombohedron  and  scaleuohedroo,  tips.  50-58,  also  f.  54  and  tht*  many  other  liguris  uuder 
calcite,  pp.  26.3,  264,  tourmaline,  pp.  551,  652.  etc. 

The  symbols  for  the  several  planes  of  the  plus  unit  rbombohedroo  (f.  50,  64),  always 
denoted  by  the  letter  r,  are : 

r  =  lOil      r'  =  1101      r"  =  Oill      r"'  =  Olli      r>»  =  1011  =  llOi 

For  the  scalenohedron  in  general,  which  is  regarded  as  a  half-form  on  the  same  system  of 
the  dihexagonal  pyramid,  Naiimann  modified  his  symbols  by  referring  the  forms  to  tiie  rhom- 
bohedroD  having  the  same  iaieral  edg(>!i.   Ilis  symWis  read : 

in.^.   in  this  book  written  m*. 
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wkere  the  m  and  n  are  cmmected  vlth  the  correqxuuUng  m*  and  n«  of  the  dlfaexagonai  pyra- 
mid by  the  nladons : 


"nms  i(8P})  or  i(84)  U  equlnlent  to  or 


sa 


62. 


63. 


54. 


r  =  a<fll.  +20,  e  =  (Mil,  -  iJ).  (/=  9(^1,  +  aw,  e  =  (8l2l.  V),  also  «  =  aOiO,  /), 
a  =  (Il30,  <-2),  «  =  (0113,  -\B),tp-  (0554,  -  ffi),  (  =  (2184.  i«) 

The  hemihednl  f<Hiiu  of  the  Rhombobedral  Division,  which  are  UtartoAadral  to  the 
Hemuonal  ZHvialmi,  an: 

A.  Rhomhoheciral.   B.  Trspezohedral. 

The  disttDctive  form  of  the  rhonibohedral-tetartohedral  class  is  the  hemt-Bcalentdiedron,  or 
rbombohedroo  of  the  third  series,  illufttrated  by  figs.  4,  5,  9,  under  phenadte,  p.  462.  Cf.  also 
figs,  under  dioptase,  p.  464,  ilmeaite,  p.  218,  dolomite,  p.  272. 

The  distinctive  form  of  the  trapetohedral  class  are  the  quadrilateral  trapezobedron  and  the 
nnsymmetrical  trigonal  prism,  illustrated  by  quartz  (pp.  1&4,  185)  and  dnnabar,  p.  60.  lliese 
forms  may  be  either  right-  or  left-handed,  as  shown  in  quartz,  where  their  connection  with  (he 
phoioinena  of  circular  polarization  Is  explained.  The  plus  and  minus  forms  are  in  general 
dengnated  by  different  letters. 

There  are  also  Jumimorphie  forms,  In  which  the  oppoute  ejrtremitles  of  the  vertical  axis  are 
diflsimilarly  modified,  as  shown  in  tourmaline,  pp.  551,  652,  and  pyrargyrite,  p.  188,  Here  the 
nnlt  prism  becomes  a  trigonal  form. 

The  important  mathematical  relatlMis  in  this  system  are 

^     tan  (0001  A  11^)>  i  -  tan  (0001  a  lOll) .  4  ^ 

Also  for  a  hexagonal  pyramid 

tan  KlOil  A  Olll)  s  sin  C  fIT  where  tan  e  =  4. 

and  In  general 

tani(AOAI  AOAAO-BiuS.        where  tan  = 
For  a  pyramid  of  the  seccmd  series 

2  Bin  i(llSS  A  1218)  =  Bbi$      and  tan^B^ 
Fw  a  dihexagonal  prism,  AAfO  (as,  21&0) : 

cot(10iOA*A«>)  =  ?^*4/I; 

cot  (1120  A  kklO)  - 
The  sum  of  the  above  angles  is  equal  to  80". 
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For  a  rhombohedron 

sin  i(10ll  A  IlOl)  =  aln  a        vhen  a  =  0001  a  lOll ; 

Id  genenl 

SID  UhOhl  A  AAOf)  =  sId  a,         vhere  a,  =  0001  A  AOA<. 
In  the  vertical  zone  of  pyramids,  rhombohedroDs,  etc.,  the  tangent  principle  holda 

tan  (0001  A  hOSil)     h  .  tan  (0001  A  Hjl)  _ 

tau  (0001  A  lOil)  ~  i  *   *       tan  (0001  aUK)  ^ 

For  a  pynunld  «  {khli)  (aa,  2lSl)  In  the  zone  m  (1(^0),  t  ai^)>  J)^  (OlIlX  (iSiS).  In  wlilrh 
(  =  i(ct.  i.  49,  p.  xzTiii),  we  hare : 

^  .  8jfc+A 

oot  «n«  =  cot  «qr  .  — j — . 

The  angles  for  the  occarTing  prisma  are  given  by  the  foUowIng  table : 


m  (lOlO.  I) 

a  (llSO,  ^ 

15119  0 

8°  la- 

26'  46r 

181-IiO 

96'  19}' 

18-1  iSo 

<H 

8"87|' 

26" 

101  iio 

Hi 

4-48' 

96*  ir 

71§0 

H 

6'85i' 

28°  24f' 

siSo 

8"  {sr 

91"  8* 

4l80 

H 

10°  581' 

19"  6*' 

slio 

<4 

18*64' 

16°  V 

H 

16"  6' 

18'  54' 

3l90 

19"  0*' 

10*  68^' 

9'6H-0 

30°  88' 

9'  29* 

8-SlS-O 

*^ 

22'  241' 

7°  86*' 

8260 

H 

28'  24(' 

6'  86i' 

64&0 

H 

SO"  191' 

8-  401' 

The  Rhovbohedbaii  DmnOH  of  Millbb. 

The  following  projection  (fig.  65)  la  added  In  order  to  show  the  relation  of  the  forms  In  the 

Hexagonal  and  Rhombobedral  Systems  as 
referred  by  Miller  to  three  equal  oblique  axea 
parallel  to  the  faces  of  the  fundamental  rhom- 
iwhednm.   The  forma  are  as  follows: 

llie  planes  having  the  indices  100,  001. 
010  are  those  of  the  (plus)  fundamental 
rhombobedroD,  while  the  plane  111  is  the 
base.  The  plnnes  221,  121,  122  are  tLose  of 
the  minus  fundamental  rhombohedron;  with 
the  planes  100,  010,  001  they  form  the  unit 
hexagonal  pyramid. 

The  hexagonnl  unit  prism,  /  =  (101(0,  baa 
the  symbols.   113,  211,  121,  112,  311, 
Tbe  second,  or  diagonal  hexngonal  prism, 
i-3  =  (1120).  has  tlie  symbols:  lOi,  110,  Oil, 

loi,  110.  oli. 

The  dihexagonal  pyramid  embraces,  like 
the  simple  liexngonal  pyramid,  two  forma 
(hkl)  and  {^g)\  the  symbol  {hki)  hence  belongs 
to  the  plus  sralenohedron,  and  (<Q7)  to  the 
minuj.  In  this  as  In  other  cases  it  Is  true 
that  ■  *  =  -  A  +  3*  +  21,  /  =  -  ft  +  2i. 
^  =  3A  +  2ft  - 

The  dibexagonsl  prism  Includes  the  sfz 
plane»  of  the  fonn  (AftO).  and  tbe  remalnfaig 
six  <rf  the  form  {<^0) ;  corresponding,  respectively,  to  the  pyramids  (AftQ  and  (^}. 
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4.    OSTBORBOHBia  STBTSIL 

the  Orthoriiombic  System,  there  are  three  unequal  axes  at  rictit  angles  to  eacli  other. 
These  axes  are  the  brachydiaeoDal  &,  macrodiagoDal  S,  and  vertical  h ;  lu  statioK  the  axial  ratio, 
b  is  ^wajs  made  equal  to  uiuiy.  There  are  three  planes  of  ^mmetry,  which  uteraect  lu  these 
axes,  but  which  are  all  different   The  types  of  forma  In  this  system  are: 


MacropiDacoId 

aoo) 

a 

Brachypinacold 

(010) 

'b 

Basal  plane 

(001) 

0 

OP 

e 

Unit  prism 

(110) 

/ 

mP 

m 

Macroprism 

(AW) 

h> 

k 

CBpn 

as  (310, 

Bracbyprism 

(*ftO) 

h> 

k 

i-'n 

aoPn 

as  (120. 

Macrodomes 

(m 

mi 

mPv 

as  (201, 

w) 

Bracliydomes 

mi) 

m-i 

as  (021, 

24) 

Unit  pyramids 

(111) 

1_ 

m 

as  (in. 

1) 

HacTopyramidB 

h> 

k 

m-n 

mPh 

as  (311. 

9-1) 

Biachypyramids 

im 

A  > 

k 

as(iai. 

94) 

These  forms  hardly  need  any  further  explanation  bctyondwhat  has  been  given  on  pp.  xv,  xvl 
Hemihedral  forms  iu  this  system  are  rare  ;  hemimorphlc  fonus  are  len  ao,  but  not  very 
amunan,  cf .  calamine,  p.  647,  struTlle,  p.  806. 

Tikb  axU  ratio  can  m  calculated  from  the  simple  relations 

d  =  tan  (100  A  110). 

^  =>  tan  (001  A  Oil), 

-  =  tan  (001  A  101). 
a 

From  the  measured  angles  these  elemental  ansles  can  be  calculated,  aitd  vice  verta,  br  the 
■olation  of  spherical  trlangm  on  the  sphere  of  profectfon  with  the  aid  of  the  tangent  principle. 

6.  MOHooxjno  BrvTBU. 

In  the  HoQocIinic  System  there  are  three  nneqiial  axes,  of  which  one  lateral  axis,  d,  is 
Inclined  to  the  vertical  axis,  i.  while  the  angles  between  i  tind  o,  and  b  and  d  are  riglit  angles. 
There  is  one  pt  loe  of  symmetry,  the  plane  of  the  axes  d,  h.  In  staling  the  axiai  ratio,  b  is 
always  taken  as  ttie  unit,  and.  In  the  majority  of  cases,  d,  the  clino^axis,  Is  less  than  b.  Ihe 
ortho-axis ;  this  is  not  necessarily  the  case,  however,  hcuce  the  long  mark  used  in  the  syiiiliols 
b  conventional  only.  The  types  of  forms  and  the  special  terms  employed  are  shown  by  the 
following  list.   The  occurring  types  of  fums  are  as  follows : 

OrthoplnaciM 
Clinopinacoid 
Basal  plane 
Unit  prism 
Ortbo-prfsm 
Clino-prism 

Orthodomes 

CUnodomea 
Unit  pyramids 

-Ortho  pyramids 
Clino-pyrainids 

Some  of  these  fonns  are  Illu«irHted  by  the  figures  of  gypsum  with  the  spherical  projection, 
given  on  p.  xxxvi ;  also  by  the  monoclinic  species  through  the  body  of  the  work. 
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TUe  relatioDs  connectiDg  axial  and  angular  elemeots  are  as  follows : 

d  =  or      tai>(100AllO)=d.iin/»:  (1.) 

BIQ  p 

h  =  *?5J9«_A  Oil)  ^  ^ 

BID  p 

,  d .  tan  (001  A  101)  ^  i .  gin  jff  _  ^ 

^=    .   ^f-^"Ti^l?    tnn  Un(00lAi01)=   ^         ^   .  .  (»J 

Bin  /3  4-  008    .  tan  (001  a  lOl)  v  /         _  ^ .  cos  ^ 

These  relationB  may  be  made  more  general  by  vritiog  In  the  several  cases— 
In  (1)      AM  for  110      and  for  d; 

A 

(2)      m  for  Oil      and  ^toih; 


Also 


and  more  generally 


note  also  tiiat 


(8)     AOf  fbr  100      and     ^  f or  ^ 


A  _  sin  (001  A  101)  _  sin  (001  a  iOl) 
a     sin  (100  A  101)     stn  (100  a  lOl)' 

*  i  =  A  AOf)  _  dn  (001  A  AOO 

*  •  •  -  slndOO'  A  AOO  -      (100  A  AOq' 

tan  ^  =  d      and      tan  Z  =  h  ; 


There  0  Is  the  angle  (f.  68.  p.  xxxvi)  between  the  zone-ciides  (001,  100}  and  (001. 11(>);  also  { 
the  angle  between  (100,  001)  and  (100,  Oil). 

VX    TBIOZJNIO  STSTEH. 

Id  the  TrlcUiilc  System  there  are  three  unequal  axes  and  their  iDtereectiocs  are  all  oblique; 
there  la  no  plaue  of  symmetry,  hence  the  system  is  often  called  the  Atymmetrie  system.  Only 
two  planes  belong  to  any  given  form,  hence  the  priems  are  hemi-prisms,  the  pyramids  teUuto- 
.pyramids,  etc.  The  axes  are  designated  a.h,  h,  in  which  a  Is  usually  the  brachydiagOQal  uis 
(tnen  written  &)  and  b  the  macrodiagonal  (o) :  In  some  cases,  however,  a  is  the  longer  and  b  the 
shorter  lateral  axis.   The  axial  angles  are : 

a  between  the  axes  b  and  k. 
ft  "  *■  "  aand  jS. 
y      "      "     '*  aand&. 

The  symbols  of  Naumann  are  hence  analogous  to  those  of  the  orthorhomblc  system,  bat 
the  dUferent  planes  are  distinguished  by  accents ,-  thus : 

111  111  lit  111 

1'  A  1, 

AlsoU0  =  i,   liO  =  'i   101  = 'l-T,   i01=:,W^    011  =  1-1',  Oil='l-*I.eta 
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f%r  illustrations  of  theBe  cases,  at.  figs.  66-08  of  dtalcanthlte.  also  many  Uber  trlcUnlo 
qwdes  in  the  bo^  of  the  wo  A. 


66.  68. 


In  the  figs.,  a  =  (100,  b  =  (010.  i-t),  e  =  (001.  0),  to  =  (110,  7'),  h  {180,  i-^).  J^(liO,  'I\ 
k (Oil,  1-n    (081,  2-10,  ?(Oil.  'M),  w  ((gl,  34).  JJ  (111,  l),  #  (121,  2-S'),  « (131.  '2-2). 

In  the  spherical  projection,  the  spherical  angles  of  the  triangle  100,  010,  001  are  the  supple* 
me&to  of  the  axial  angles,  viz.:  the  angle  at  100  (A)  =  180  -  a,  at  010  (B)  =  180*  -  A  at 
001  (C)  =  180* -r. 

These  angles  A.  B,  C  can  be  calculated  from  the  angles  between  the  planes  100  a  001. 
100  A  010,  001  A  010.  in  the  spherical  triangle  named  and  vice  9$rta.   FurtbenDore,  cf,  f.  68. 


sin  r 

sin  r' 
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dn  tr 
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sin  r 
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sin  f/ 

-  y 

Here  A  =  )r+AB=:»'  +  /t,  C  =  r+o-;  180'  -  A  =     +  p'  (in  adjacent  quadrant),  etc. 
These  relations  become  general  for  any  plane  hkl,  where     o-.  are  the  oorreepondlng  angle* 
and  we  have 

-  _^  etc 


Vm  otber  mathematical  relations,  reference  must  be  made  to  works  on  CiTstallographj. 


n.   FHT8I0AI.  BONIIRAIOaT. 

In  general  the  physical  cfaaracters  of  cr^stallizetl  minerals  conform  to  the  avmnietry  of  the 
Vfstem  to  which  the  crystals  belong.  That  le,  the  cleavage  must  be  alike  in  all  directitxia  which 
are  cmtallographically  similar  in  a  etvtn  species,  etc. 

The  followipg  are  brief  ezplanaUons  in  regard  to  the  snocessiTe  physical  chaimctCTI 
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A.    OHAHAOTBRS  DEFEHDma  QFOR  O0KE8l(»r. 

OlravKge  is  the  natural  fracture  of  a  crystallized  mineral  yielding  more  or  leas  smooUi 
surfaces;  it  is  due  to  miuimum  cobi'sioQ.  The  cleavage  is  cliaracterized,  first  accordiog  to 
direction,  as  cubic,  octuhednil,  dodecahedral,  also  basal,  prismatic,  etc.;  in  general  |  x,  or 
paiallet  the  plane  x.  Also,  second,  as  to  the  ease  with  which  it  is  obtained  and  the  character  of 
the  surfaces,  as  eminent  or  perfect,  impei-fect,  iuterrupted,  etc. 

From  cleavage  is  to  be  distinguished  parting,  or  the  separatloo  futo  lamitue,  due  not  to 
minimum  cohedon  simply,  but  to  a  lamellar  structure  often  connected  with  the  presence  of 
twinning  lamiosB  and  sometimes  evidently  due  to  Uie  action  of  secondary  causes,  as  pressure 
<cf.  pyroxene,  p.  S54,  titanlte.  p.  718). 

Fraotnra  Is  the  character  of  a  broken  surface  other  than  that  of  cleavage ;  it  may  be  even, 
uneven,  conchoidal,  hackly,  etc. 

Tenacity  defines  the  character  of  the  mloend  as  to  whether  It  Is  brittle,  sectile,  malleable, 
flexible,  or  elastic. 

Bardnass,  represented  by  the  letter  H.,  is  the  resistance  offered  by  a  smooth  surface  to 
abrasion.   It  is  measured  by  reference  to  the  following  scale  of  Mohs : 

1.  Talc.  6.  FeltUpar. 

a.  Qypsum.  7.  Quaria. 

8.  Caleita.  8.  Topag. 

4.  Flwriie.  9.  Sapphire. 

6.  Apatite.  10.  Diamond. 


B.  SPBOZFIO  QBATirrOB  DBxraiTT. 

Spedfio  Qfarltv,  represented  by  the  letter G..  is  the  density  compared  with  that  of  water, 
strictly  speaking,  with  water  at  4°  0.  (80'8''  F.).  Practically  a  determination  of  specific  gravity 
need  not  take  ioto  account  the  temperature  unless  a  ver;^  hiKli  degt-ee  of  accuracy  Is  called  for, 
e.g.,  when  it  is  to  be  accurate  to  a  unit  in  the  third  decimal  place.  Inasmuch  as  the  materi»3 
available  U  seldom  faultless,  the  unavoidable  error  of  experiment  is  usually  greater  than  tUr 
limit  of  accuracy  noted,  and  hence  temperature  may  be  neglected. 

The  specific  gravity  of  a  mineral  varies  with  vHtiatiim  tii  compositioo,  sometimes  widely  (cC 
the  garnets,  pyroxene,  etc.).  When  the  composition  is  constant,  however,  the  spedflc  gravity 
carefully  taken  on  material  free  from  meduiDical  admixture  is  nearly  constant.  Hence  the  wide 
variation  often  given  b  usually  due  to  faulty  observation  or  to  poor  material.  Id  the  i^scrlp> 
tions  of  species  which  follow,  a  large  number  of  determinations  are  quoted,  particular^  wiUi  tia 
tables  of  analyses. 


C.    CBABAOTSBS  DBPBHDIlia  DFOIT  LXOBT. 

(a)  lAitar^A.  The  Kama  of  luster  are : 

1.  MetaUie  :  the  luster  of  metals ;  if  imperfect  it  is  called  tub-metaUio. 

2.  Adamantim:  the  luster  of  the  diamond. 
8.  VitrMut :  the  luster  of  broken  glass. 

4.  Seninou*  :  luster  of  the  yellow  resins. 

5.  Cfreasy  :  as  that  of  elieolite. 

6.  Pmrly  :  like  pearl. 

7.  Bilky :  like  silk  ;  It  is  the  result  of  a  fibrous  Btmcture. 

B.  The  DBORBBB  OP  IHTBNSITT  are : 

1.  BpUndent. 
S.  Shining. 

8.  Qlittening. 
  4.  Glimmering. 

[When  there  Is  a  total  absence  of  luster,  a  mineral  Is  characterized  as  dvU.^ 

\b)  Color. — Usually  the  color  by  reflected  light  is  given,  sometimes  also  by  transmitted 

light.    The  special  terras  employed  need  no  explanation. 

The  ttreak  is  the  color  of  tlie  tine  powder  when  scratched  by  the  knife  or,  better,  rubbed 

upon  a  surface  of  unglazed  porcelain.   The  streak  is  of  most  importance  in  the  case  of  minerals 

G<mtaiiiing  the  heavy  metals.   It  is  usnally  omitted  in  the  description  of  species  when  It  Is 

uncolorea. 

Pteochroitm,  or  the  difference  In  color  shown  by  many  ciystals  for  light  transmitted  in  dif- 
ferent directions  through  them,  is  a  special  case  of  color-abstHpiIon,  but  Is  more  convenleDUi 
treated  as  a  special  optical  propeny,  see  beyond,  p.  xxxvii. 

(c)  Diai^iaiielty,  or  degree  of  transparency. — Minerals  may  be  tran^pa/rmt,  wvb-trampaiteM 
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(d)  facial  Optical  FTopntiMk--IsoTsoPic  Crystals. — TranflpareDt  isometric  cryittnis  aud 
amoniliouB  Bubstaoces  (e.g..  glass)  are  iMt^avpCc  with  regpe<:t  to  light.  They  have  a  aiugle  Index 
of  refmciion,  represented  by  the  letter  n,  and  further  defined  accordiDg  to  the  color,  tan-orn,, 
etc 

Crystals  of  all  the  other  systems  are  anuotropie. 

(}ptieai  AnorruUiet. — Tlie  tertn  optical  aDUiuiUies  is  applied  to  the  optical  phenomena  exhib- 
ited iu  polarized  light,  particularly  by  many  crystals  of  the  isometric  system,  vhich  are  so 
far  nbuormat  or  anomalous  in  thut  they  do  not  coufunn  to  the  external  crystal  lographic  form. 
Here  belongs  the  double  refraction  of  bomciie,  of  most  garnet,  also  aualcite,  etc. ;  further,  the 
biaxial  charaiAer  of  much  beryl,  apophyllite,  etc.  This  is  a  subject  to  which  much  atten- 
tion has  been  given  of  late  years,  parttcuhtrly  since  the  publicatiou  of  the  classical  paper  by- 
Mallard  (1870).  Details  in  regard  to  it,  with  references  to  the  literature,  will  be  found  under  the 
qM--cies  named  and  many  others. 

In  this  t-ODDectioD  it  may  be  noted  that  the  term  pteudo-tymmetry  {also  pseudr>-igometric, 
etc.)  is  used,  drst  of  crystals  belougiug  to  one  system  but  approximating  iu  angle  closely  lo  one 
of  higher  symmetry  ;  tbus  biotite  is  said  to  be  pseiido-rbonibobedral.    Also,  second,  to  crystals 
wliirh  gain  an  apparent  symmetry  of  higher  grade  than  that  nctually  belonging  to  them 
twiiiiiiug  ;  thus  aiHgooite  is  said  to  be  pseudo-hexagonal  by  twinning. 

Uniaxial  CnTBTAL& — Tetnigunal  and  hexugonal  crystals  are  unUtxial,  or  have  one  axis  of 
optical  symmetry  in  which  direcuuu  a  ray  of  transmllied  light  suifera  no  double  refrHCtlon. 
This  optic  axis  coincides  with  the  vertical  crystal logmphic  aiHs  In  the  podtfon  of  ihecTTstala 
onlinarily  tiiken  and  here  followed,  i'urther,  they  have  two  indlcesof  refraction,  tbat  correspond- 
ing to  the  ordinary  nty  (represented  by  u)  whose  vibrations  are  transverse  to  the  vertical  axis 
(±^).  aud  tbat  of  .the  extraordinary  ray  {e)  with  vibnitious  parallel  to  this  axis  {\h).  Tlie 
charncter  of  tbe  crystal  is  optically  positive  {-\-)  or  ncgiitive  (— )  according  as  <u  <  e,  or  (u  >  6. 
The  double  refraction  is  stnmg  or  weak  according  as  to  whether  the  diflerence  w  —  e  (or  e  —  oa) 
is  relatively  large  or  small,  Vor  example,  it  Is  strong  In  calcite,  where  lu  —  e  =  0*172,  hut  venr 
weak  in  apophyllite,  where  e  —  m  =:  0-0(K3.  Crystuls  of  these  systems  may  be  dichroic,  accord- 
ing lo  the  kind  and  degree  of  absorption  in  the  two  axial  directions  J.  i  and  I  k,  cf.  tourmaline, 
p.  55!}. 

Crystals  belonging  to  the  trapezohednti  (tetartohedral)  section  of  tbe  rbombohedral  division 
of  the  hexagnual  system  show  circular  polarization,  and  are  rlgbt-  or  lef  t-hauded  according  as  they 
rotate  the  plane  ofpolarizatiou  of  a  ray  of  light  passing  from  the  observer  through  the  crystal  to 
his  right  or  left.  The  amount  of  rotatioQ  for  a  BecUtm  of  aDitihickneae  (e.g.,  1  mm.)  varies  with 
tbe  wave-length  ;  cf .  quartz,  p.  186. 

Biaxial  Crystalb. — Crystals  of  the  orthorhomblc,  monoclinic.nnd  triclinic  i>ystem6  are  biaxial 
and  have  three  axes  of  elasticity,  or  three  directions  at  right  an>:les  to  each  •nhcr.  in  which  the 
elasticity  of  the  light  ether  has  its  minimum  t,  maximum  a.  and  mean  value  b.   Iliey  have  also 
tbree  Indices  of  refmction  for  a  given  wave-length,  a,  ft,  y,  for  rays  whose  vibrations  are  parallel 
_  lo  the  axes  a,  b,  c,  respectively  ;  here  a  <  IS  <  y. 

The  plane  of  tbe  grealest  and  least  axes  of  elasticity  is  tbe  optie  axial  plane  (usually  contracted 
Ax-  pi. ),  since  it  contains  tbe  opilc  axes  or  tbe  two  directions  of  no  double  refraction.  The  angles 
between  tbe  optic  axes  are  bisected  by  tbe  axes  a  and  c.  Tbe  axis  bisecting  tlie  acute  angle  is 
the  aeuie  biaeetrix,  Bx^  or  simply  tbe  bisectrix,  tbe  otber  is  the  oituM  bite^nx,  Bxo.  The  crystal 
is  optically  positive  (+)  or  negative  (— )  according 
to  whether  BXk  is  the  axis  of  least  elaslicitv  (c)  or 
greatest  elasticity  (a).  The  double  refractioD  is  strong 
or  weak  according  as  to  wbetber  tbe  difference  of  the 
refractive  indices  y  —  a  \%  relatively  large  or  small;  for 
example  it  is  strong  in  epidote  with  y  —  a  =  0*055  ;  but 
weak  in  zolslle  with  y  —  a  =  0  006. 

The  angle  of  the  optic  axes  1b  dealgnated  (cf,  t  S9) 
as  follows: 


B9- 


b2. 


Br. 

Urn. 


3V  =  real  or  Interior  angle  of  the  optic  axes ; 
3E  =  apparent  apgle         "  *'     "      "   In  air ; 

aH=      "        "  "  "     "     "  measured 

in  oil  or  some  other  medium  of  high  refractive  power.* 
The  dirtinction  between  tbe  acute  and  obtuse  axhd  angle 
is  designated  by  2V,.  2V,,  etc.,  and  the  angles  for  the 
different  colors,  usually  red,  yellow,  and  green  or  blue, 
are  written  2Vtr,  27^,.  ZV^m-.  etc. 

In  Orihorhombie  crystals  the  axes  of  elasticity  coincide  with  tbe  crj'RtRlloempbir  axe?",  or 
axes  of  symmetry;  accordingly  the  axial  plane  is  parallel  to  one  of  the  piuacoids  (|  a,  |  6,  or  |  e). 


•It  ia  often  convenient  to  designate  this  angle  by  3K  when  measured  In  a  solution  of  mercuric 
Iodide  in  potassium  Iodide  (G.  =  8117,  =  1-7176.  Odt.);  also  by  26  when  measured  in  the 
ghw  of  the  Adams-Schneider  polarisccpe. 
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ud  the  bisectrix  te  normal  to  one  of  these  plaDca  (6x  x  c,  etc.)-  Since,  bowever,  tbe  refractlTe 
Indices  may  Tarj  for  rays  of  different  wave-lenglh,  tbe  axial  angle  may  be  larger  for  red  tbaa 
for  blue  rays  or  Tice  versa,  and  tbla  dispertiton  is  characterized  as  p  >  e  or  p  <  t>. 

In  Monoelinio  crystals  one  axis  of  elasticity  coincides  with  the  orthodlagonal  axis,  S,  and  the 
others  tie  In  the  plane  of  symmetry  (parallel  to  the  pinacoid  b  (010,  i-l) )  normal  to  it.  Hence  the 
axial  plane  may  be  |  i  or  x  if  tbe  latter,  its  position  must  be  further  defined  according  to  tbe 
angle  that  it  makes  either  with  the  normals  to  the  planes  a  or  0,  or  more  conveniently  with  the 
vertical  axis,  h. 

Three  cases  are  posdble: 

1.  Axial  plane  parallel  to  the  plane  of  symmetry  (Ax.  pi.  |  h)\  the  position  of  the  bisectrices 
Is  usually  indicatea  by  reference  to  the  vertical  axis,  and  tbe  angle  formed  is  call«l  +  or  — 
according  as  the  bisectrix  (BxJ  falls  in  front  of  or  behind  h  (the  middle  pcdnt  in  the  sphere  (rf 
proJectloD,  f.  68),  that  is,  Is  situated  in  the  obtuse  or  acute  axial  angle. 

«a  61.  63. 


I 
G 


mb 


Fbr  example,  gypsum  (f.  60-68)  is  optically  positive,  hence  the  axis  of  elasticity,  c,  Is  the 
acute  bisectrix,  Bx,.  Further  (f.  62,  68),  the  position  of  Bx,  is  defloed  (Des  Cloizeaux)  by  the 
angle.  Bx.  A  ^  =  +  But  since  the  axial  angle  (i  or  ae  (001  a  100)  =  80°  42',  it  is  also 

true  that  the  normal  angles  between  t  or  K 
and  the  planes  «,  a  are  as  follows: 

cc  =  +  43°  IS', 
at  =  +  »7°  80', 
and  «  =  —  46°  48* 

With  varying  positions  of  tbe  axes  a  and 
C  (the  bisectrices)  ihe  axial  planes  for  differ- 
ent colors  may  be  more  or  less  inclined  to 
one  another  iu  tbe  plane  of  symmetry,  and 
this  di$peraion  of  the  bitecmuM  is  hence 
called  inclined  d&perawn. 

S.  If  the  axial  plane  and  tbe  obtuse 
Insectrix  are  normal  to  the  jtlaue  of  symme- 
try (Ax.  pi.  and  Bx^  ±  b),  then  the  position 
of  the  axial  plane  is  further  defined  by  that 
of  the  acute  bisectrix  in  the  plane  of  sym- 
metry, which  Is  written  in  the  form  just 
explained  (Bx^  a  i  =  ±  i-  The  dispersion  oi 
the  bisectrices  possible  in  this  case  Is  called 
heriKonUU,  In  consequence  of  tbe  relative 
position  of  the  axial  planes  to  each  other. 

8.  If  the  axial  plane  and  tbe  acute 
bisectrix  are  normal  to  the  plane  of  sym- 
metry (Ax.  pi.  and  Bx,  X  b)  the  position  of 
the  axial  plane  is  further  defined  by  that  of 
tbe  obtuse  bisectrix  (Bx.)  ±  with  reference  to  the  vertical  axis.  Tbe  dispersltm  of  the  buectriceB 
for  different  colors  whldi  may  be  present  in  this  case  is  called  croued. 

In  the  TrieliTiiti  Bmtem  there  Is  no  necessary  relation  between  the  assumed  crystallograpblo 
axes  and  the  axes  of  elasticity.  Hence  also  the  dispersion  may  be,  for  example,  both  horizontal 
and  inclined.  Cf.  f.  68,  p.  xxxiii,  of  chalcanihite  <see  also  p.  944),  where  8  represents  approxi- 
mately the  position  of  Bz^  or  in  other  words  Is  the  pole  or  normal  to  the  plane  at  right  angles  to 
the  acute  bisectrix. 
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PlaoohroUm  uid  AbxnptioiL— Biaxial  crystals,  baving  three  axes  of  elasticity,  may  show 
different  degrees  or  kinds  of  atworption  In  different  direcnxis,  usually 
usamed  as  those  of  the  axes  of  elasticity.   The  degree  of  absorption  U  ^ 
designated  as  a  >  6  >  c,  etc.   li^urther,  according  to  the  kind  of  selective  .  -..  - 


Here  belong:  the  fusibility,  deflned,  however,  under  the  pyrognostlc  characters  (p.  x1) ;  the 
thermal  conductivity,  and  the  position  of  the  ttiei  inic  axes  (also  the  effect  of  heat  in  changing  the 
ciystallographic  and  optical  co»stants);  further,  ibe  specific  beat. 

These  subjects  are  brieHy  treated  under  the  different  species,  and  references  to  many  {mportnot 
memoire  are  given.  Recent  determinations  of  the  specific  heat  have  been  made  by  Joly  (Proc. 
Roy.  80c..  41,  250,  1887),  also  by  Oberg,  Ofv.  Ak.  Stockh.,  42,  No.  8,  48.  188S. 


A  few  minerals  are  strongly  magnetic  and  sometimes  show  polarity,  e.g.,  magnelire. 
pyrrbotite,  iron-platinum.  Many  species  are  diamagoetic.  and  the  diamagDetic  constant,  also  the 
magnetic  rotatory  power,  have  been  determined  In  a  few  cases,  e.g.,  caldte. 

The  electrical  properties  include  (1)  the  power  of  becoming  strongly  electrified  by  friction, 
e.g.,  amber,  p.  1002;  (2)  pyroclectrlcity,  or  the  state  of  electric  potential  (+  and  — )  devclc^ied  in 
ciystailographically  dissimilar  parts  of  a  crystal  (non-conductor)  by  cbange  of  temperature, 
also  by  pressure  (piezo-electricity),  or  by  direct  radiation  (actino-efectrlcity),  cf.  tourmaline, 
p.  553.  calamine,  p.  547,  quartz,  p.  186.  Also  (3)  thermo-electricity,  or  the  elet^tromotlve  force 
established  in  some  metallic  minerals  when  they  form  an  electric  circuit  with  another  conductor 
and  one  point  of  junction  Is  changed  in  temperature,  cf.  pyrite,  p.  85.  Further,  the  electrical 
conductivity  or  resistance  to  the  passage  of  an  electrical  current,  and  other  points. 

For  Ibe  most  part,  these  characters  f»mlng  under  the  heads  of  Heat,  Electricity,  Magnetism 
are  so  far  special  that  they  ans  treated  very  briefly— if  at  all— in  this  work  under  the  Individua! 
species;  referenres  are  giveu,  however,  to  many  imiwrtant  papers.  Further,  the  studeut  Is 
referred  to  the  works  00  Physical  Mineralogy  by  Qroth.  Mallard,  Liebisch,  already  mentioned. 
Spednl  investigations  in  pyroelectriclty  have  been  made  by  Haokel  (Abh.  Sllclis.  Ges.  Wise., 
also,  Wied.  Ann.)  and  by  others.  A  recent  paper  on  thermo-electricity  is  given  by  BflckstrOm, 
Ofv.  Ak.  Stockh.,  46,  653,  1888;  also  one  on  the  productltm  of  electrical  potential  by  the  aclkin 
of  light  by  £lster  and  Geitel  In  Wied.  Ann..  44.  722. 1881. 


Chemical  Composition  (Comp.)  and  General  Scheme  of  Clnsstfication.  — The  classification 
adopted  in  this  work,  as  in  the  preceding  edition,  follows,  first  the  chemiciil  composition,  and 
second  crystallt^nvpbic  and  other  physical  characters  which  indicate  more  or  less  clearly  the 
relatious  of  individual  species.  • 

The  general  outline  of  the  chief  chemical  divisions  is  ^vcn  on  p.  1.  As  seen  there,  the 
elements  are  placed  first;  then  compounds  in  which  the  acidic  part  is  taken  by  sulphur  and  the 
allied  elements,  selenium,  tellurium,  also  by  arsenic,  untimtmy,  bismuth;  these  include  in  part 
simple  Sulphides.  Selenides,  etc. .  and  after  them,  the  Sulptio-salt-s.  Next  come  tlie  Haloids,  or 
compounds  of  the  metats  with  chlorine,  bromine.  Iodine,  fluorine;  after  these  follow  the  oxygen 
compounds;  first  the  Oxides  and  then  the  various  Oxygen-salts;  finally  the  Baits  of  Oiganio 
Acids  and  Hydrocarbon  compounds. 

Amouc  the  Oxvgeii -salts,  the  Ciirbonates  are  placed  first  (thus  devir.ting  from  the  Order  in 
the  last  edition),  and  after  tliem  the  Silicates  and  'lltnDiites,  which  last  are  closely  connected  with 
the  Niobates  and  TiintMlates.  Then  follow  the  Phosphates.  Arsenates,  stc  After  them  are 
placed  the  Borates,  aud  next  the  Uranates  (the  Inller  might  properly  be  placed  after  the 
Tungstates);  then  come  the  larec  class  of  Sulphates  with  Ihe  allied  Chromates  and  Tellurates, 
and  filially  the  less  closely  relate*!  Tungstates  and  Molybdmes. 

In  order  to  understand  tiie  relations  of  these  chief  classes,  as  still  more  their  further  sub' 
division,  down  finally  to  Ihe  many  iMmorpJiaiis  yroups— groups  of  species  havlDg  analogou* 


The  optical  characters  of  mineral  species  are  given  very  fully  in  the 
Minmlogy  (vol.  1,  1863,  and  2,  part  I.  1874)  and  in  certain  prominent 
memoirs  of  Des  Cloizeaux  (see  Bibliography);  the  results  of  earlier  invee- 
tigatlons  are  also  given  by  Ondlicb.  Xang.  Schrauf,  and  others;  further, 
later  by  Roeenbosch  (SUkr.  Fhys.),  Levy-Iiocroiz  (Min.  Rodies),  etc. 
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composition  and  closely  dmiiar  funn— tlie  f  iiudameDtal  relations  and  grouping  of  the  elements 
must  be  undentood,  especially  as  developed  of  recent  years  and  sbown  in  the  so-called 
Periodic  Law. 

Although  tbe  subject  can  be  oiil^  briefly  touched  upon,  it  will  be  useful  to  give  here  the 
fteneral  distribution  of  the  elemeuts  luto  Groups  and  Series,  as  presented  in  the  Principles  of 
Chemistry  (Engl.  Ed.,  1891)  of  D.  Mendeleefl,  to  whom  is  due  more  than  any  one  else  the 
deTelopmeDt  of  the  Periodic  Law,  A  few  remiirks  are  added  ou  the  groupiog  of  the  elements 
as  illustrated  by  mineral  compounds;  artificial  compounds  show  these  relations  still  more  fully 
and  clearly.  For  the  thnroiigh  explnnalion  of  this  subject,  more  particularly  as  regards  the 
periodic  or  progressive  relation  between  the  atomic  weights  and  variuus  properties  of  tbe 
elements,  tbe  reailer  Is  referred  Id  thework  above  mentioned  or  tooue  of  themany  other  ezcelleut 
modern  text-books  of  chemistry. 
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The  relations  of  some  of  the  elements  of  the  first  group  are  exhibited  by  tbe  {gomorphism  of 
NaCi.  KCl,  AgCl  (p.  153);  or  again  of  LiMuPO*  and  NaMuPO^,  etc.  (p.  750).    In  tbe  second 

group,  refereoce  may  be  made  to  the  isomorphism  of  the  carbonates  (p.  ^1)  and  sulphiites 
>.  894}  of  calcium,  barium  and  strontium;  while  among  the  sulphides,  ZuS,  CdS.  and  Ug8  are 
doubly  related  (pp.  08,  66).  In  the  third  group,  we  find  boron  and  aluminium  often  repTadug 
one  another  among  silicates.  In  the  fourth  group,  the  relations  of  silicon  and  titanium  are  shown 
In  the  many  tilano^iticates,  while  the  compounds  T10«,  SuO,,  PbO,  (and  MuO,),  also  ZrSIO* 
and  ThSlO*.  have  closely  similar  form  (pp.  288,  284).  In  tbe  fifth  group,  many  compounds  of 
anenic,  antimony,  and  bismuth  are  isomorphous  among  metallic  compounds,  while  the  relations 
of  phosphorus,  vanadium,  arsenic,  also  antimony,  are  shown  among  tbe  phosphates,  vanadates, 
arsenates,  and  antimonates;  again  note  the  mutual  relations  of  the  uiobates  and  lantalates  (p.  735), 
Id  the  sixth  group,  the  strongly  acidic  elements,  sulphur,  selenium,  tellurium,  are  all  closely 
related,  as  seen  in  many  sulphides,  selenides,  tellurides;  further,  the  relations  of  sulphur  and 
chromium,  and  similarly  both  of  these  to  molybdenum  and  tungsten,  are  shown  among  many 
artificial  sulphates,  chromates,  also  molybdates  and  tungstates. 

In  the  seventh  group  the  relations  of  the  halogens  are  too  well  understood  to  need  special 
remark.  In  the  eighth  group,  we  have  Fe,  Co,  Ni  alloyed  in  meteoric  iron,  and  their  phosphates 
and  sulphates  (pp.  938,  939)  are  In  several  cases  closely  isomorphous;  further,  the  relation 
of  the  iron  series  to  that  of  the  platinum  series  is  exhibited  in  tbe  isomorphism  of  FeS«,  FeAsS, 
FeAs*.  NlAsi,  etc..  with  PtAs,  and  probably  RnS,  (p.  98). 

Formulaa. — The  fact  that  tbe  formula  of  a  species  is  always  given  In  two  places,  first 
Id  the  tabular  classification  of  each  group,  and,  second,  under  the  description  of  the  species  itself, 
affords  an  opportunity  to  vary  the  form  in  which  it  is  stated.   Thus  malachite  (pp.  398,  394).  & 
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basic  cupric  carbonate,  bas  strictly  the  formula  Cu^OIDsCO,,  wblcb  iodicates  that  the  affioities 
of  one  atom  of  copper  are  satisfied  by  tbe  double  b^droxvl  group  2(UU),  and  tbe  other  by  tbe 
group  COj  It  is,  bowever,  often  conveDient  tu  think  of  this  aa  if  it  were  made  up  of  cupric 
carbouaieand  cupric  hydrate  and  accordingly  the  formula  (p.  ii95)  is  also  writteu  CuCOi.Cu(OH)i. 
To  tbe  ktter  is  added  tbe  formula  after  tbe  old  dualistic  aysiem,  aC'uO.COt.HiO.and  in  general 
the  oompiwition  of  most  species  is  given  io  this  form.  It  ts  interesting  to  note  that  the  last 
method,  generally  discarded  when  tbe  atomic  theory  waa  adopted,  has  come  back  again,  since 
in  the  case  of  complex  compounds  i£  preseuts  the  composition  most  clearly  before  the  mind.  It 
is  to  be  noted,  however,  that  tbe  period  used  in  both  the  above  cases  (some  authors  emplf^  a 
comma)  is  merely  a  conventional  ugn  and  does  not  indicate  that  the  diiTcrent  molecular  groups 
separated  by  it  are  're^rded  a»  present  in  tbe  substancu  in  Uiat  form.  When  it  is  intended  to 
express  this,  a  plus  sign  (-f )  is  employed,  as  NaCO»  +  10U,O,  or  sodium  carbonate  with  ten 
molecules  of  water  of  crystallization. 

The  formulas  given  are  in  general  tbe  simple  empirical  formulas,  written,  where  possible  in 
brief  form,  so  as  to  suf^gest  tbe  actual  nature  of  tbe  compound.  Thus  fC^jC.'at(PO«)i  means  a 
salt  of  ortb(^bo6phonc  acid  )i(HiP04>  in  which  the  9  hydrogen  atmns  are  replaced  by  the  4 
calcium  atoms  with  also  tbe  univalent  group  CaF. 

Tliat  the  formula  of  a  mineral  does  not  necessarily  express  tbe  structure  of  tbe  molecule  is 
too  obvious  to  need  expianatiou;  not  only  is  the  atomic  grouping  often  uncertain,  but,  as  bas 
been  repeatedly  remarked,  the  composition  of  tlie  actual  molecule,  for  example,  of  corundum  is 
doubtless  expressed  by  nAUOt,  where  the  factor  n  is  as  yet  undetermined.  The  first  office  of  a 
mineralogical  formulii,  however.  Is  to  present  to  the  mind  as  clearly  as  possible  tbe  comporitlon 
of  tbe  species,  and  If  w  ith  that  an  indication  can  be  given  of  tbe  molecular  stmctnre,  that  Is  a 
decided  gain,  but  complex  structural  or  rational  formulas  are  in  a  work  like  the  present  entirely 
out  of  place. 

But  not  only  is  tbe  actual  molecular  structure  of  mineral  epeciesin  most  cases  doubtful,  but 
even  tbe  simple  empirical  composition  of  many  species,  often  common  ones,  is  still  unsettled. 
This  is  particularly  true  among  tbe  more  complex  silicates.  Analysis  has  shown  in  many  such 
cases  that  uo  single  formula  can  express  tbe  composition,  but  that  a  varying  basic  or  acidic 
chancier  may  belong  to  tbe  same  species.  In  such  cases  recourse  is  often  had  to  tbe  theory  of 
isomorpboua  mixtures  which  bas  thrown  so  much  light  upon  tbe  Feldspar  Group  (p.  814  et  ssg.), 
but  the  extreme  or  end  compounds  assumed  are  often  hypothetical,  and  the  correctness  of  the 
views  which  have  been  proposed  needs  confirmation.  Clarke  has  shown  that  the  variation  in 
composition  within  tbe  limits  of  a  single  species  may  be  often  explained  in  such  cases  by 
regarding  the  different  forms  as  derivatives  of  a  normal  salt  in  which  various  atoms  or 
molecular  groups  may  enter.  Tbe  tbeory  thus  advanced,  supported  by  tbe  experimental  data 
which  tbe  same  autlioris  accumulating,  promises  to  bring  useful  resulu. 

The  vxj/gen  ratio,  lu  the  case  of  the  silicates.  Is  the  ratio  of  the  oxygen  atoms  belonging  lo 
tbe  different  groups  of  basic  metals  and  to  the  acidic  silicon,  as  seen  clearly  if  tbe  furmula  is 
written  in  the  dualistic  form.  Thus  for  garnet,  whose  formula  is  CaiAliSiiOn  or  8CaO.Al|Oi. 
SSlOa.  tbe  oxygen  rntio  for  Ca :  AU  :  Sils  8:8:6=1:1:2;  that  is,  for  bases  to  sUlcim  1 : 1. 


Although  not  strictly  in  accord  with  modern  chemical  principles,  tlie  oxygen  ratio  la 
often  a  usenil  way  of  expressing  tbe  general  nature  of  a  complex  compound. 

The  following  atomic  weights  have  been  accepted,  and  from  them  the  theoretical  composition 
of  each  species  has  been  calculated : 


II      VI  IT 


IUb  ratio  la  the  same  aa  the  quantivalent  ratio,  which  for  garnet,  Ui[Kt]8itOit,  is : 


8xn:VI:3XlV  =  «:«:18  =  l:l:2. 


Symbol.  At.  Weight. 


Symbol    At.  WdghL 


Aluminium 

Antimony  ;fittMM») 

Arsenic 

Barium 

Beryllium 

Ksmatb 

Boron 

Bromine 

Cadmtam 

Cnstum 

Calcium 

Carbon 

Cerium 

Chlorine 

Cfaromlnm 

Cobalt 

ColumUum,  aee  SUUvLm 
C(^)per  (Cupruttij 


Al  27 

Sb  130 

As  74-9 

Ba  187 
Be  (or  01)  91 

Bi  207-6 

B  10-9 

Br  79-8 

Cd  111-7 

C»  .  68-7 

Ca  899 

0  n 

Ce  141 

CI  8fi-4 

Cr  M-S 

Co  88-7 


Ca 


Did^mium 

Erbium 

Fluorine 

Gallium 

Germanium 

Glucinum.  see  BeryWum 

Gold  (Aurum) 

Hydrogen 

Indium 

Iodine 

Iridium 

Iron  iFeiTum) 

Lanthanum 

Lead  (Plurabum) 

Lithium 

Magnesium 

Manganese 

Merrury  [Hydrargyrum) 


An 

H 

In 

I 

Ir 

Fe 

U 

Pb 

Li 


Di  142 

Er  166 
F  191 
Oa  609 

Oe  78-8 


24 
54-8 
199-8 


1134 
136  5 
192S 
569 
188 
206-4 


196-7 
1 


7 


Digitized  by  Google 


xl  ISTBOBUCTIOir. 


Symbol. 

At.  Weight. 

Symbol. 

At.  Weig 

HulybdeDum 

Ho 

9S 

Sodium  {Natrium) 

Na 

28 

l>lickel 

Ni 

08-6 

Strontium 

Sr 

67-S 

Kiobluni 

Kb 

98*7 

Sulphur 

B 

82 

N 

14 

Tantalum 

Ta 

182 

Ostulum 

Os 

191 

Tellurium 

Te 

126 

Oxvfifen 

0 

16 

Thallium 

Tl 

203-7 

Palladium 

Pd 

lOtt-3 

'ITiorium 

Th 

282 

Phosphorus 

P 

31 

Tin  {Stannum) 

Sn 

117-4 

Platiuiim 

Pt 

194-8 

Titanium 

Tl 

48 

Potasbium  (KiUiim) 

E 

89 

Tungsten  (Wo^ramium) 

W 

183-6 

Khodium 

Rh 

1041 

Uranium 

u 

240 

Kuhidfum 

Kb 

8S-S 

Yanndium 

V 

61-1 

Huiheuium 

Ru 

108-5 

Ytterbium 

Yt 

173-6 

Scandium 

Sc 

44 

Yttrium 

y 

89 

Selenium 

8e 

78-9 

Ziuc 

Zn 

651 

SilicoQ 

Si 

38 

Zirconium 

Zr 

90-4 

Silver  (Ai^efUum) 

Ag 

107-7 

For  a  minute  discussion  of  the  many  analyses  and  other  points  Involved  in  Chemical  Min- 
mXcgy,  reference  is  made  to  the  Mineralchemie  of  Rammelsberg,  also  to  the  works  of  Doelter 
and  Roth,  whose  titles  are  given  in  the  Bibliography  folluwinf.  On  the  views  of  Tschermak  in 
case  of  complex  species  and  groups  of  species,  see  the  Feldspars  ip.  S25),  Scapolites  (p.  466), 
Micas  (p.  612),  Ohlorites  (p.  648);  for  reference  to  the  work  of  Clarke  and  his  memoirs,  see 
pp.  311,  612,  648  at  ttq.  Hunt's  recent  volumes,  noted  in  the  BibHography,  contain  his  viaws  on 
the  subject  of  mineral  classiflcatlon,  especially  as  based  upon  what  he  calls  the  coefficient  of 
condensation. 

Pyrognostioa  (Pyr.). — The  Blowpipe  Characters,  or  pyrogn/MictiinxiXxid^,  flnt,  the  ftidbillty. 
In  which  the  foUowioff  scale  (von  Kobefl,  cf .  p.  1084)  is  employed: 

1,  Stibnite.  2,  Matrolite.  8,  Almandlte  garnet.  4.  Orecn  actlnolHe.  6,  Ortboclase. 
6,  BronzUe. 

Further,  they  Include  the  behavior  of  the  mineral  as  to  flame  coloration,  on  charcoal,  In  the 
open  and  closed  tubes  (tube  closed  at  one  end),  etc.  Here  B.6.  means  before  the  blowpipe; 
O.F.  is  the  oxidizing  flame  or  that  which  lends  to  give  oxygen  to  the  mioeral  being  heated; 
K.F.  is  the  reducing  dame  which  tends  to  rob  it  of  oxygen.  It  is  to  be  noted  that  the  use  of  the 
blowpipe  is  for  the  most  part  an  easy  method  of  qualitallve  chemical  analysis. 

With  the  proper  blowpipe  characters  are  given  also  the  degree  of  solubility,  behavior  with 
acids,  etc.  On  blowpipe  analysis,  see  further  Brush,  Determ.  Min.  (187B),  also  the  excellent 
works  by  Plattner,  Cornwall,  and  others  (Bibliography). 

AUeratlon  (Alt). — Under  this  head  is  given  brief  mention  of  the  changes  to  which  the 
prominent  species  are  liable  and  frequently  analyses  of  the  products  of  alteration.  With  this  Is 
often  added  a  statement  as  to  the  species  from  whose  alteiHtlon  it  may  result  and  after  which  W 
m&y  accordingly  occur  iis  a  paeudomorph. 

For  fuller  iDformalion  on  this  head  the  works  of  Blum  and  Roth  should  be  consulted. 

Artificial  Oomponnds  (Art. ). — This  head  states  some  of  the  results  as  to  the  formation  of 
chemical  compounds  occurring  us  miuerals  either  in  the  laboratory  or  by  the  furnace.  Thi« 
subject  which  has  been  largely  developed  of  recent  years,  especially  by  the  French  chemists,  is 
fully  discussed  in  the  works  of  Fouque-LSvy,  Bourgeois,  and  Meunter;  also  earlier,  Fuchs 
and  others  (see  Bibliography). 

IV.  NOMBNOLATURII.* 

1.  The  termiuation  it«»  or  itis  (the  original  of  tie)  was  used,  according  to  system,  among  th* 
Oreeks,  and  from  them  among  the  Romans,  In  the  names  of  stones,  it  bein^  one  of  the  regular 
Oieek  snfllxes.  It  was  added  (as  its  in  these  recent  times)  to  the  word  signifying  a  guaU^,  com* 
itituent,  UH,  or  locality  of  the  stone. 

Some  of  the  examples  are  :  Uamatitet,  from  the  red  color  of  the  powder;  Chlffritu.  from  the 
green  color;  Stetititea,  from  the  greasy  feel;  Dendritit.  from  a  resemblance  to  a  tree  or  branch: 
AlabmtrilU.  for  the  stone  out  of  which  a  vase  called  an  alabastron  was  made;  Bmtinitet,  from 
the  word  for  Umcbstone;  Sideritet,  from  the  word  for  iron;  Argyritie,  from  the  Greek  for  silver; 
^enilit.  from  the  locality,  Syene  in  Egypt;  Memphitit,  for  a  marble  from  Memphis  in  Egypt 

2.  The  only  modern  kind  of  name  not  in  vogue  in  Pliny's  time  Is  that  after  persons. 
Werner  appears  to  have  been  the  first  to  introduce  personal  names  into  mineralogy.  The 


*  Reproduced  almo^  entire,  and  without  much  change,  from  the  6th  Edition;  the  principles 
stated  are  followed  (but  not  quite  rigidly)  in  this  edition.  The  fact  that  Prehnite  probably 
antedated  Torberntte  (cf.  5ih  Ed.,  p.  xxix)  has  been  pointed  out  to  the  author  of  the  present 
edition  by  Prof.  A.  H.  Chester  of  Rutgers  College  (Feb.  1892). 
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«ariiest  example  was  probably  Brtihnite  (before  called  chrysolUe),  named  after  Col.  Prelin ;  this 
name,  accorriiug  to  Weraer's  statement  (Bergm.  J..  I,  107. 1890),  whs  given  In  1788.  About  the 
same  tkne  be  named  TorbemUe,  after  Torberti  Bergmann,  aud  Wilherite  after  Dr.  Witbering 
(ibid.,  1,  103,  1700).  The  exact  date  of  the  former  name  does  uot  appear;  the  first  mention 
found  Is  that  by  Siarsten  in  1793  (by  him  written  Torberite),  who  stales  that  Werner  siibBtituted 
Ckakoliie  for  it;  accepting  this  it  must  be  at  least  earlier  than  178U  (uf.  ibid.,  2,  508,  1788).  In 
1789,  Sage  protested  (J.  Phya.,  34.  p.  446)  against  the  name  Prehnitv  and  tbe  use  of  personal 
names  iu  general  as  trivial.  In  1700,  iCstuer,  u  mineralogist  of  Vienna,  issued  a  pamphlet  against 
the  Werner  school,  with  the  title  "  FreymQtbige  Gedankeu  Dber  Herm  Inspeclr>r  Werner's  Ver- 
besseningen  In  der  Mineralogie, "  etc.  (64  pp.  16mo,  1790),  in  which  he  makes  ligbt  of  Werner's 
hbors  in  tlie  science,  and  under  the  bead  of  Prehnite  ridiculed  tbi»  method  of  creuting  a  ])atemlty, 
and  proriding  the  cbildless  with  cbiidren  to  band  down  tbeir  names  to  posterily  (p.  85).  Such 
nami's  were,  however,  too  easily  made,  U'>o  pleasant,  as  a  ffenenil  thing,  to  give  and  receive,  and 
witbftl  too  free  from  real  objection,  to  be  tbus  stogipeil  off,  and  they  have  unoe  become  numer- 
ous, even  Vienna  contributing  her  full  share  towurd  their  multlpliuitlon. 

As  a  part  of  the  history  of  mineialogical  nomenclature.  It  may  be  here  added  that  Werner, 
wben  it  was  proved  that  his  ehulcoliU  was  an  ore  of  uriiniiim  wiib  but  little  copper,  instead  of  a 
true  ore  of  copper,  dropped  the  name  entirely,  and  called  t)je  mineral  simply  UrangUmmer 
(Uranium  mica);  and  Kjirsten,  in  his  reply  to  AbbeEstner  (Berlin.  1798,  80  pp.  12mo),  makes 
out  of  the  necessary  rejection  of  chalcolite  an  argument  against  cliemicnl  names,  and  in  favor  of 
nunes  after  persons,  as  the  latter  could  never  turn  out  erroneous  In  sign  ifi cat  ioii, 

Werner,  In  an  article  written  in  defense  of  bis  introduction  of  this  cliiss  of  names  (Bergm.  J., 
1, 108,  1790),  mentions  tbe  case  of  OteAttsn  (more  properly  OMrinl  as  a  precedent  from  Pliny, 
Obsian  being,  as  Pliuy  states,  the  reputed  discoverer  of  the  sulistanf^  iu  kihiopin.  Hut  this  is 
not  strictly  an  example.  For  Pliny  uses  Obtian  not  as  a  substantive,  but  as  an  adjective;  the 
mineral  was  not  Ob»ian,  but  Obtian  gtau  or  Obnan  ttOTie;  tittitm  obvianum,  lapu  obaianvt,  and 
obiiana  [vIiih],  occurring  iu  tbe  course  of  the  paragraph.  Tbe  addition  of  the  termiiiatiou  ^to 
Obsian  would,  according  to  mineraloj^cal  method,  make  a  name  equivalent  to  Pliny's  lapu 
ob$ianu».  Names  of  persons  ending  m  an  (as  Octavian,  Tertulliani  were  aimnion  among  the 
Bomans;  and  tbis  is  so  far  reason  for  avoiding  tbe  termination  in  names  of  stones. 

Some  critics  question  the  existence  of  the  reputed  Obsius,  and  reject  Pliny's  explanation. 

3.  The  ancient  origin  of  this  termination  (te.  its  adoption  for  most  of  tbe  names  in  modem 
mineralogy,  its  distinctive  character  and  convenient  application,  make  it  evidently  tbe  true  baais 
for  uniformity  in  tbe  nomenclature  of  the  science. 

4.  If  any  other  termination  in  addition  is  to  be  used,  it  should  be  so  only  under  tyitetn;  that 
is,  it  should  be  made  characteristic  of  a  particular  natural  group  of  spedes,  and  be  invariably 
employed  for  the  names  in  that  group;  and  its  use  should  not  be  a  matter  of  chtrice  or  fanqr 
with  describers  of  species. 

As  a  matter  of  fact,  several  other  terminations  are  In  use,  but  wholly  without  reference  to 
any  such  system.  The  most  common  of  them  is  ine;  but  It  has  not  been  employed  for  any 
particular  division  of  minerals,  and  it  could  not  now  be  so  restricted;  It  belongs  by  adoption 
and  long  usage  to  chemistry,  and  should  be  left  to  that  science. 

G.  In  order  then  that  the  acquired  uniformity  may  be  attained,  changes  should  be  made  In 
existing  names,  when  it  can  be  done  witliout  great  Inconvenience. 

Names  like  QuarO^  Garnet,  Ogptum,  B^/ar,  OrpAnenf,  with  the  names  of  the  metals  and 
gems,  which  are  part  of  general  literature,  must  remain  unaltered.  Mka  and  Feldapar,  equally 
old  with  Quartz,  have  become  tbe  names  of  group*  oi  minerals,  and  are  no  longer  applied  to 
particular  species.  Fluor  was  written  fiuoriie  last  century  by  Napione.  Blende,  although  one 
of  the  number  that  might  be  allowed  to  stand  among  tbe  exceptions,  has  already  /;iveii  place 
with  some  mineralogists  to  Sphalerite,  a  name  propt^ed  by  Haidingcr  (because  blende  was 

S (plied  also  to  other  species)  in  1845,  and  signifying  deception,  like  Blende.  Galena  was  written 
alejiUe  by  von  Kobell  some  years  since.  Orthoclase,  Loxoclase,  Oligoclase  migbt  be  rightly 
lengthened  to  Orlhoelante,  etc.  But  tbe  termination  elate  (from  the  Greek  tor  fracture)  is  pixuliar 
to  names  of  minerals,  and  tbe  abbreviated  form  in  use  may  be  allowed  to  stand  for  species  of  the 
Feldspar  group.   Many  other  examples  will  be  found  by  the  reader  in  the  pages  of  tbis  volume. 

In  the  course  of  the  last  century,  when  the  science  of  minerals  was  taking  shape,  and 
prcsress  In  chemistry  was  helping  it  forward,  there  was  an  effort  on  one  side  to  introduce,  under 
the  Influence  of  Linnteus,  the  double  names  of  Botanv  and  Zoology;  and  on  the  other,  under  tbe 
indueuTO  of  Cronstedt  and  Bergmann,  names  expressive  of  chemical  composition,  as  far  as  it  was 
ascertained;  and  the  two  methods  have  their  advocates  even  now.  But,  at  the  same  time,  the 
necessity  of  single  names  was  recognized  by  most  of  the  early  mineialogists;  and  in  tbe  spirit 
of  the  system  which  had  made  its  appearance  among  the  Greeks  and  Bumans  otit  of  tbe  geniiu 
of  the  Greek  language,  they  almost  uniformly  adopted  for  tbe  new  names  the  termination  ite. 

Thus  we  have  from  Werner  the  names  Torberite,  (^lialcollte.  Graphite,  Prehnite,  Witherite, 
Boracite.  Augite,  Pistacite,  Pinite,  Aragonite,  Apatite,  Leucite,  Cyanlte  (Kyanite);  and  from 
other  sources  In  tiie  same  century.  Zeolite,  Actinolite,  TremoHte,  Coccolite,  Arendalite,  Bnikalite, 
Melanite,  Staurolite,  Lepidotite,  Cryolite,  Cbiastolite,  Collyrite,  Agalmatolile,  Sommiie,  Moroxite, 
Pharmacolite,  Sirontianite,  Delptainite,  Tltanltc,  Ceylantte,  Gadolinite,  Rubellite,  Saltte,  Wci^ 
nerite.  ScapoUte,  HelUte.  etc 
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The  terrainatiOD  ine  was  also  adoptet]  for  a  few  uames,  as  TourinaliDe,  Olivine,  Mascagnine, 
SerpeuliDe,  aud  an  Id  Vcsuvian;  but  the  great  bulk  of  the  names  were  syslemalicatly  teriiii- 
oated  m  ite. 

With  the  opeuiDg  of  the  present  ceutury  (in  1601),  Hatty  came  forward  with  his  great  work 
on  Crystal lugrajihy,  uud  in  It  lie  brought  out  a  variely  of  new  uames  Uiat  defy  all  syatem,  Imviiig 
uothiug  of  tiie  bystum  of  the  earlier  scieut-e,  and  no  substitute  of  his  own.  ForgeUiug  that  the 
unity  ut'  law  whiuh  he  had  found  in  nature  should  be  a  feature  of  scieutiflc  language,  he  gave  lo 
his  uatne»  the  following  termiuutiuns: 

ane,  in  Cyuiophaue;  aae,  in  Euolase,  Idocnise,  Auatase,  Dioptase;  aste,  in  Pleonaste;  age,  in 
DfsllagL';  ene,  ii>  Uistheue,  iipheue;  gene,  m  Aniphigeue;  ide,  in  i:>laiirotide:  iine,  in  Auuldmui 
ote,  iu  Ainphibolc;  ome,  i\\  Aplotiie.  l:iarmotume;  o»e,  in  Ortliose;  ote,  in  Aotinote,  Epidule:  yn. 
Id  Dipyrc;  ype,  in  Mc-sotype.  And  tlje  true  miuurulugical  termiimtinu  iU  he  admitted  only  iu 
the  ftiW  following  :  Axinite,  Mviouite,  Pycnile,  iStilbite,  ttrumniatite. 

llatty  had  comumndi^d  so  greai,  atid  so  geneml  odmiratiou  by.  hfs  brilliant  discoTerics  in 
crystal iograpliy,  aud  by  the  benefits  wbloh  he  bad  thus  conferred  on  miueralogival  science,  that 
his  uuiut^H  wilh  their  InnoTaiious  were  fur  the  most  part  immediately  accepted  even  beyond  the 
limits  of  France,  allhotigh  a  number  of  them  were  substitutes  for  jthose  of  otber  authors.  Some 
of  Werner's  names  were  among  the  rejected;  and  a  break  was  thus  occasioned  between  German 
and  Frenuli  miueralogy,  which  will  nut  be  wholly  removed  until  the  rule  of  priority,  properly 
restricted,  shall  be  allowed  to  have  sway. 

Tlie  attbttUum  among  liuUy'  8  names  fu  the  1st  Eiditiou  of  his  Crystallography  (1801)  are  the 
following ; 

Amphibole.  for  Hornblende  of  last  century  and  earlier. 
Onhoae,  for  Fitdtpar. 

Pyroxene,  for  AagUe  of  Werner,  and  VoUanitt  of  Delametherie.  [Delam6therie  was  a  con- 
tamporary  of  HaUy  at  Paris,  the  author  in  1793  of  an  edition  of  Mougez's  Manuel  du  Minera- 
A)9M<«  (lifter  BergmunD'sSciagraphia);  in  1797,  of  an  ambitious  specuhitive  work  entitled  Thvorie  de 
la  Terre,  tbe  Ilrst  two  volumes  of  which  consisted  of  u  Treatise  oa  Mineralogy;  in  1811,  1812,  of 
Leforu  de  Mineralogie,  in  3  vols.,  and  for  a  number  of  years  principal  editor  of  the  Journal  de 
Phytique.  He  gave  offense  to  HalLy  by  some  of  his  early  publications.  Hii(\y'8  mineral 
EuClase  is  described  in  full  by  Delametherie  iu  the  /ournof  de  Phynque  for  1782  (some  years  in 
adranco  of  HaQy's  description  of  it),  without  crediting  the  name  or  anything  else  to  HaQy;  but 
Ave  years  later,  in  his  Thmrie  de  la  Tern,  he  inserts  the  spedes  with  full  credit  to  Hatty.] 

Cymophane,  for  Chrytoberyl  of  Werner. 

Idocrase,  for  Veaumun  of  Werner. 

Pleonaste,  for  Ceylanite  of  Delametherie. 

Disthene,  for  Oyanite  of  Werner. 

Anatase,  for  Oetahedrite  of  de  Saussure,  and  OitanUd  of  Delametherie. 
Sphuue.  for  TUaniU  of  Elaprotb. 
I^ptieline,  for  Bomm&e  of  Delametherie. 
Tripbaue,  for  Bpodumene  of  d'Andrada. 
Amphigene,  for  Leueite  of  Werner. 

Acttuoie.  for  AeiinolUe  of  Kirwan,  and  ZiUerthitg  of  Delametherie. 

Epidote,  fur  ThaUite  of  Delametberie,  DelphinUe  of  de  Sapssure.  and  ArmdaXUB  otlKuibBn. 
Axiuite.  for  Tamlite  of  Delametherie. 
Hariuotoiue,  for  AndreiitHe  of  Delametherie. 
Grammalite.  for  TremoHte  of  Piui. 

titaunitide,  for  Stavrolite  of  Delametberie,  and  QreTuiUU  of  de  Baussure. 

And,  later,  Paranthitte,  for  Scapolite  of  d'Andrada,  and  Sapidelite  of  Abildgaard. 

Part  of  the  changes  were  innde  with  guod  reason;  but  others  were  wholly  unneceasa^. 
Hatty  was  opposed  to  names  from  localities,  and  hence  several  of  the  displacements.  He 
objected  aJso  lo  names  based  on  variable  characters,  aud  chanictei-s  not  contin(.-d  tu  the  species. 
Moreover,  as  bis  pupil,  Lucas,  observes  (in  giving  reasons  for  rt-jccling  the  name  ScapolUe  and 
substituting  Paranthine),  "  le  vice  du  mot  lite,  qui  s'applique  A  toutes  les  pierres,  ne  pouvoient 
plus  conveuir  i  cette  substance  du  moment  oil  elle  aeroit  recouuue  ^ur  uu  cspitce.'^  Hatty'a 
own  names  are  remarkable.  In  general,  for  their  Indetiniteness  of  signification,  which  makes 
Ihein  etymological  1^  nearly  as  good  for  one  mineral  as  anotbur,  and  very  bad  for  almost  none; 
as,  for  example,  Dutilage,  which  is  from  the  Greek  for  difference;  Analcwie,  from  weakiuu  in 
Greek;  Orthoae.  from  straight  iu  Greek;  Blpidote,  from  increase  io  Greek;  Anataee,  from  erection 
iu  Greek,  interpreted  by  him  as  equivalent  to  length;  Jdocrase,  from  loeeea  mixture  in  Greek,  etc. 
His  name  Pyroxene,  which  he  defines  hUte  ou  Hntnger  dans  le  domaine  du  feu,  is  an  unfortunate 
exception,  as  often  remarked,  the  mineral  being  the  most  common  and  universal  coDSdtiunt  of 
igneous  rocks. 

Beudant  succeeded  Hatty,  and  bad  the  same  want  of  system  in  bla  ideas  of  nomendatura  Find- 
ing occasion  to  name  various  mineral  species  which  till  then  had  tmly  chemical  names,  be  adopted 
HaQy's  method  of  miscellaneous  terminal  ions,  but  Indulged  in  it  with  less  taste  and  judgment, 
and  with  little  knowledge  of  tbe  rules  of  etymology.  In  his  work  we  find  tbe  termination  eae. 
In  Apherese,  Aphanese,  Neoctese,  Acerdese,  Mimetpse;  ise,  in  Lcberkise,  Spcrkise,  Harfci9c(only 
German  words  Gallicizetl).  MelncoiiJse,  ZinconiKc,  Crocoist;,  Stibiconise.  Umconise;  ote.  in  Argy- 
nwe.  Argyrytbrose,  Psatun)^.-,  Aphibalose,  Rhotlalose,  Sideronc,  Eliismose,  Exautbalose,  Cyanose, 
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Meliuoee,  DitomoM;  om,  In  Neoplase,  DiBcraH;  tfiM,  in  Ypolelme;      fn  Exttde;  wbik  oanwi 

eodiog  in  ine  are  greatly  multiplied. 

lu  tinrmany,  the  tendency  has  always  been  to  uniformity  throueh  tlie  adoption  of  tlie  terml- 
n&tioii  ti£.  KieiLhaupi  has  bet-u  sumewtaut  lawless,  giving  the  science  his  Pliniau.  Alumian, 
Sardinian,  Asbolau,  etc. ;  his  Castor  und  Pollux;  Qlaucodut,  Homichlin,  Ortboclase,  iCaathocoo. 
etc.^  still,  far  the  larger  part  of  his  numerous  names  are  rightly  terminated.  Haidiuger's  oiatiy 
uames  are  always  riglit  and  good. 

6.  In  forming  names  from  the  Greek  or  Latin  the  termioation  iu  is  added  to  the  geuitlTe 
foim  after  dn^ping  the  vowel  or  vowels  of  the  last  syllable,  and  any  flawing  letters.  Thus, 
Mhii  makes  fiiKavm  (mOanot)  lu  the  genitive,  and  gives  the  name  melan^  The  Greek 
taoguage  ii  the  most  approved  source  of  names. 

7.  In  compounding  Greek  words  the  same  elision  of  the  Greek  gmhlve  is  made  for  the  ftrst 
word  in  the  compound,  provided  the  second  word  begins  with  a  vowel;  If  not,  the  letter  o  Is 
inserted.   Thus,  from  nvp,  geuitlTe  itvp6i  ipurot),  and  ofAoi  (ortAM),  comes  pyrorthlte;  and 

frum  the  same  and  ^evai  {xenot)  comes  pyroxene. 

8.  The  liberty  is  sometimes  taken  in  the  case  of  long  compounds  to  drop  a  syllable,  and 
when  done  with  judgment  it  is  not  objectionable;  thus  melaeanite  has  been  accepted  in  place  of 
mdanoconiu.  But  magnofa-rite  (as  if  from  the  Latin  magmu,  great,  and  ferrum,  iron),  for  a 
compound  of  magn^ia  and  iron,  or  ealeimangiU  for  one  containing  lime  and  mangaruM,  are  bad. 

B.  lu  the  transfer  of  Greek  words  into  Latin  or  English,  the  k  (ft)  becomes  e,  and  the  v  («) 
becomes^. 

10.  In  the  formation  of  the  names  of  minerals,  the  addition  of  the  termioation  iU  to  proper 
Dsmes  in  modern  languages  (names  of  places,  persoDS.  etc.),  or  names  of  characteristic  chemical 
constituents,  is  allowable;  but  making  this  or  any  other  syllableaauffiz  tOMmnimwordsiDiiiidi 
languages  is  barbarous. 

11.  Names  made  half  of  Greek  and  half  of  Latin  are  objectionable;  but  namei  that  are  half 
of  Greek  or  Latin  and  half  of  a  modern  language  are  intolerable. 

12.  Law  <^  Priority.— law  of  priority  has  the  same  claim  to  recognition  in  mineralogy 
SB  in  the  other  natural  sciences.  Its  purpose  is  primarily  to  secure  the  stability,  purity,  and 
perfection  of  science,  and  not  to  insure  credit  to  authors. 

18.  LimiiatienM  ef  Oie  Late  of  Prioriij/.— The  following  are  cases  In  whichanune  baring 

[Hiority  may  properly  be  set  aside: 

a.  When  the  name  is  identical  with  the  accepted  nnme  of  another  mineral  of  earlier  date. 

b.  When  it  is  glaringly  false  iu  sigiiificatiun;  as  when  a  red  minenl  is  declared  in  its  name 

tobeblMck;  e.g.,  Melanoc/troite  {p.  614). 

c.  When  it  is  put  forth  without  a  description. 

d.  When  published  with  a  desciiption  soiucurrect  Ibat  a  recognition  of  the  mineral  by  means 
of  it  is  impi^ble;  aud  in  consequence,  and  because  also  of  the  rarity  of  specimens,  the  same 
species  is  described  under  another  name  without  the  describer's  knowledge  of  the  mineral  bear- 
ing the  former  name.  When,  on  the  conimry,  a  badly  described  but.weU-known  old  mineral  Is 
redescribed  correctly,  there  is  no  propriety  in  the  new  describer  changing  the  old  name. 

d.  When  the  name  is  based  on  an  uncharacteristic  variety  of  the  species.  Thus  AtpmiCs  was 
properly  set  aside  for  Suiile. 

f.  When  the  name  is  bnsed  upon  a  variety  bo  im[>ortant  that  the  variety  Is  best  left  to  retain 
its  oiigiual  name;  particularly  where  this  and  other  varieties  of  the  species,  intro«1uced  originally 
IS  separate  species,  are  afterwards  shown  by  Investigation  to  belong  to  a  common  species.  Thtis, 
the  earlier  name  Aiigite  is  properly  retained  as  the  name  of  a  variety,  aud  Hatty's  later  name 
PjfTocctne  acci'pied  for  the  group. 

g.  When  ii  name  liecomes  the  designation  of  a  group  of  species:  as  Miea,  Chlorite. 

k.  When  the  name  is  badly  formed,  or  the  parts  are  baulv  put  together:  as  when  the  ter- 
minal t  of  a  Greek  word  is  retiuned  in  the  derivative^  e.g.,  apnanese  from  dipayjj^;  Mtlaeoniae 
from  the  Greek  for  black  and  Ktiyti;  ShodaloM  from  the  Greek  for  roae-colored  aud  aXui  {haiot), 
tbe  gcuitive  of  aXi,  salt.  The  last  word  is  bad  not  only  in  termination  but  in  wanting  an  A 
before  the  a,  and  strictly  an  o  after  the  d.  Also  i9£den»ej[8pathlc  iron),  Aiyjfroat  (silver  glance), 
CK<ffeosiii«  (copper  glance),  from,  respectively,  triS^^of,  aftyvpos,  xoXitoi.  The  ancient  Greeks 
stmwed  us  bow  the  derivatives  from  these  words  should  terminate  by  writing  them  Siderilit, 
Argyritit,  ChnleitU. 

ieiiorance  or  carelessness  should  not  be  allowed  to  give  perpetuity  to  its  blunden  under 

law  of  priority. 

i.  When  a  name  is  intolerable  for  the  reasons  mentioned  In  ^§  10,  11,  as  Harkise,  from  the 
German  Baarkies  (hair-pyrites);  JTtipapAriftf,  f rom  the  German  Ku^enehaum;  BUiniinie,  from 
the  German  Blvi-Niere. 

J.  When  a  name  has  been  lost  sight  of  and  has  found  no  one  to  assert  Its  claim  for  a  period 
of  more  than  fifty  years;  especially  if  the  later  name  adopted  for  the  species  has  become  intimately 
incorporated  with  the  structure  of  the  science,  or  with  the  nomenclature  of  rocks.  Thus, 
slthough  lhatiita  and  D^AinHa  antedate  S^ndoie,  It  la  not  for  the  good  of  Science  that  Epidote 
should  be  thrown  aside.  But  where  a  name  has  not  this  importance,  and  is  unexceptionable,  the' 
law  of  |«Iori^  may  be  allowed  to  have  its  course. 


Digitized  by  Google 


xUt 


iNTRomjcnoir. 


k.  Where  the  adopied  system  of  uomenclature  to  the  scieoce  is  not  coafonned  to.  la 
accordance  with  this  last  principle,  the  author,  believiDg  that  the  system  demands  that  the  names 
of  apecies  should  have  aa  far  as  possible,  as  above  explained,  the  common  termination  ite,  has 
cliAnged,  accordingly,  a  number  of  the  names  in  the  course  of  this  volume. 

14.  It  has  appeared  desirable  that  the  names  of  rocks  should  linve  some  difference  of  form 
from  those  of  minerals.  To  secure  this  end,  the  author  has  written  the  final  aylluble  ite  of  such 
names  with  ay,-  thusDiorile,  Eurite,  Tonalite,  etc.,  are  written  DioryU.  Euryte,  Tonalyte.  They 
is  already  'n  the  ntime  J^rcuhyte.  ■  Tlie  author  has  allowed  Granite  and  Syenite  to  remain  as  they 
are  ordinarily  written,  since  they  are  familiar  names  in  common  as  well  as  in  scientific  literature. 

See  further,  on  Nomenclature,  tlie  excellent  Mineral-Namen  of  von  Kobell.  A  recent  discus* 
slon  of  the  subject  has  been  given  by  Dr.  U.  Hugo  A.  Fmncke  (Ueber  die  mlnenlogische  Nomeu- 
datur,  134  pp.  8vo.  Berlin,  1890). 

The  following  paragraphs  on  the  hlstoir  Of  the  Silicates  (from  Sth  Ed„  pp.  204-^d06)  are  an 
important  addition  to  the  subject  of  mineraf-Qomenclature. 

Note  on  the  HUtorv  of  the  Silicatft.— In  the  work  of  the  Swedish  tnlQeraloglftt  W&lleriuB,  of  1747,  silicates 
■a  such  are  uarecc^alzed.  and  the  only  bpecles  of  those  now  so  called  which  are  described  are  the  Kerns  that 
passed  under  the  numen  of  fnunald,  berjfl,  topaz,  hyaeinth,  chryulile,  iKiiKct ;  ciaM  of  various  Itiiids  and 
names  ;  mica,  talc,  urjteiittne,  amiatilliut,  atbeittu,  feldmar,  and  the  convenient  pocltet  for  varioue  undeier' 
mined  heavy  stODes.  named  Coi-neus— the  Hnmbdig  of  Uie  BwediHh  mineralogisr.  and  Roche  de  C'unir  of  his 
French  trannlator,  aad  which  embraced  Hkiorl  itlclidrl  of  the  Qermana)  as  a  proiiiinetit  part  of  it.  Quartz  (Kie- 
aelsten,  or  Silex)  In  ita  many  varieties,  with  opal,  made  up  a  large  part  of  the  Don-metalllc  division  of  the  science, 
occupying  30 payees  out  of  300.  F'eldapar  Is  placed  In  the  fcenus  Spatum.  as  Spatutit  jij/nmachutn  (or  scintillatinir 
span  alo[i|:!jlae  of  fluor,  IcelaDd  spar,  and  heavy  apar  ;  and  sapphire  and  the  other  precious  stones  ai  e  in  the 
ftroup  of  Qems,  All  of  these  species  excepting  feldspar  bad  special  names  In  Pliny'a  time;  and  feldspar  Is 
dlstlactly  referred  to  la  Areola  aa  "  Silez  ex  eo  ictu  ferrl  facile  ignis  ellcltur,  in  cubu  allleque  flguris  inten^eciis 
eonstans  "  <p.  814,  1510). 

Cronstadt'a  work  of  1758  locludea  with  the  preceding  the  spectea  ZeoUte.  a  recent  discoveir  of  hfs  own(ITS6); 
but  adds  no  others.  He  ahonra,  however,  his  acumen  in  making  his  group  of  Kieurl-Artei-  (sllfceouf  mlnei-alei  to 
include  not  only  the  varieties  of  qnartx.  but  aim  feldqiar  and  uie  gems  above  eaiimerated  (and  hi»i  adding  to  it 
the  diamond  Is  not  surprising),  (iamet  and  schSrl  are  left  outside,  and  make  the  two  apecles  of  bin  Gnniat- 
Arter;  Uica  (Gil miner- Arter)  and  Atbe*ttu  <Asbeet-Arterj,  with  Ler-Arter  (clay  minerals),  are  the  other  inde- 

E indent  groups.    Transparent  tourmallnea  from  Ceylon  were  among  the  gems  of  the  day,  having  been  first 
trodticad  Into  Europe  in  1T07  or  before,  but  they  are  not  distinctly  meutioned  by  Cronaiedl  or  Wallerlus 
The  gro-jp  of  Schorl  increased  in  its  vatletles  for  the  next  twenty-flve  years,  and  after  that  became  proliAc  in 
species,  and  muoh  of  the  history  of  mlneralc^y  is  involved  In  Its  various  phaaea.  The  foilowlug  ol»ervatt<niB 
make,  Ihnrufora,  an  Introduction  to  the  synonymy  «f  many  minerals  beyond. 

The  drneiu,  or  Hombdrg,or  Wallerlus  Included  a  variety  of  hard,  cheap  or  worthless  stones,  rather  heavy, 
mostly  of  dark  colors  from  black  to  dull  green.  The  name  alludes  to  a  resemblance  to  bom  In  the  oxpect  of 
some  of  the  lEiiidn.  To  Oorneua  tolidiu  belonged  the  maiMire,  compact,  flinty  rocksof  black  and  lighter  shades; 
alifo  peirosilex  lor  HOUe/linta  of  the  Swedes,  which  means  falae  jlint)  of  differeul  shaiiea;  and  massive  lioni- 
blende  ("  granulia  compactls").  though  the  name  hornblende  was,  by  a  mistake  of  its  German  use,  given  by 
WalleriUB  to  a  black  zinc-blende  alone.  His  Coi-wiim  fistitis  embraced  lamellar  forms  of  hombk:nde  and  pyrox- 
ene, and  some  slaty  roclc-4.  While  Comeus  cvj/ntnllUatm  was  his  Skiorl,  which  comprised  opaque  tounnaibies, 
and  other  prismatic  mineralt  of  black,  brown,  green,  and  reddish  colore,  aahombleDde,  actuollta,  and perhapa 
pyroxene,  and  ac  the  iieaii  of  the  list  basalt,  and  basanite  or  Lydlan  stone. 

Cronstedl's  Skorl  made  up  his  genus  Hatitlte*,  and  was  nearly  synonymous  with  the  Content  crj/atallisatua 
of  Wallerlus.  Its  varietleit  were  better  defined;  and  to  mosi^lve,  lamellar,  and  columnar  hornblende,  actiuolile 
and  pyroxene  and  crystallised  opaque  tourmaline  were  added;  and  in  an  appendix  to  the  species,  cruciform 
■taurottde.  The  name  HonMendel*  applied  only  to  the  niaselve  variety  or  rock  which  Cronstedt  made  a  bole, 
and  called  Boliu  iadumtU  particalU  nguantoau  ;  It  probably  covered  other  similar  stones. 

J.  Hill  in  his  work  on  Fossils,  published  In  London,  and  according  to  the  title-page  In  iTTl  (tbougta  de  Lisle 
aayi  it  wan  not  Issued  until  lT7i\  says  of  the  "  Shirlti."  that  "  an  to  size  we  Fee  them  from  that  of  barley  com  up 
to  theOiant'it  Causeway,"  and  the  columns  of  the  latter  he  cnlla  "Irish  Hhiri,"  or  "BaaaltesHlbenilcus."  The 
group  contains  also  macle  or  chioatolito  frnin  Andalusia,  besides  tourmaline,  etc. 

In  cite  ndiiloiis  of  Wallerlus  of  1773  and  1778  there  is  a  liitle  advance  beyond  the  first  as  regards  the  number 
and  classiflcation  of  the  species.  Cmnst«(ll  la  followed  in  the  pusitlon  of  feldspar,  and  In  the  name  '■  Bai^lies  " 
for  the  itchOrls;  and  Gomeua  is  restricted  to  massive,  fibrous,  and  coarse  columnar  stones,  among  which  stands 
"hornblende  "  a'*  On  neiu  gpatlios'ix,  and  "  trapp  "  as  ConirtiJ  froprziu*. 

At  this  period  de  Lisle  brought  cr\' stall ograiAy  to  bear  on  the  subject.  But  while  making  krow  n  new 
distinctioas,  he  did  nut  appreciate  their  full  value,  or  the  preciKlon  required  for  thorough  work.  As  a  tcn- 
seq  lence,  the  group  of  Schorls  (or  S.;horl!i,  as  ha  writes  the  woni  In  his  later  treatise  of  17M)  reached  it»  greateM 
ext-ntioi),  although  In  a  partly  divided  state.  He  early  pronounced  basaltic  columns  no  cryatals,  ami  ciion'^d 
oRthLs  excretcence.  He  showed  In  1T78  that  the  gem  tourmaline,  Ms  Tratutmrmt  rhonihoiilal  scUi  tl.  was 
Identical  In  form  with  the  common  black  schorl.  But  still  he  made  the  latter  a  distinct  &i>eHe».Ms  Ojiitqtie 
rhomboidal  M:horl,a,nd  Included  in  it.  along  with  hinck  or  opaque  tourmaline,  crjstala  of  hoinhlende,  Hiigiie, 
ootabe<lrito  fmm  Oi^aaa,  rutile  {needier  In  qiiartx).  and,  aa  a  while  variety,  thin  twins  of  alblte.  whose  lelalion 
to  feldspar  he  did  not  perceive;  and  even  hexagonal  neplieliie  from  Vesuvius  has  a  paRsing  lemark  under  this 
head.  Axltiite,  then  a  novelty  from  Dauphlny,  was  made  a  short  lenticular  vartety  of  Travi^itirevl  fhotti. 
boidalKhorl,  or  tourmaline.  Its  rhombotrlol  planes  proving  t<i  his  eye  the  relationship.  The  mehsive  mineral 
called  Hnrnbleit'le.,  or  Roche  de  Corne,  referned  by  Cronstedt  to  Bole,  he  annexes  to  Bcnorl  as  a  niossive  or  semi- 
crystallised  kind,  but  makes  It  a  separate  species.  Schorl  arffileux,  although  apparently  appreciating  that  it  was 
little  entitled  to  the  distinction.  Sfhnrl  erucifnrme  was  his  last  species  In  the  group,  and  to  tt  were  referred 
both  andaluslte  and  staumlite— the  latter  his  Pierre  de  crnix.  with  the  prismatic  angle  of  I.W  by  his  measure^ 
ment;  and  the  former,  Macle  baanlliqtie.  with  an  angle  of  K".  The  garnets  and  scnorls  were  placed  in  a  com- 
mon aivlsion,  as  done  by  Cronstedt  and  garnet  was  made  the  first  apecies,  with  tourmaline  the  second  and 
"cruciform  schorl"  the  fifth.  Garnet  included  the  "white  garnet."  aa  It  was  called,  of  Vesuvius  (leu  cite),  first 
observed  by  Ferber  in  ITTS.  Bealdes  these  Silicatea,  de  Llale's  work  haa  its  several  groups  of  Gems,  Feldspar, 
ArKlliacfMius  Mlnerala  (embracing  mica,  asbeatus,  talc,  serpentine).  Zeolite,  and  Quartz.  Labradorite,  from 
Labrador  (first  brouriit  to  Europe  about  1770),  stands  as  a  variety  of  feldspar,  to  which  it  had  been  referredby 
Werner;  idocraae,  of  which  many  figures  are  given  by  him  (first  described  and  figured  by  Cappeler  In  1782), 
melon  ite  (hvacintes  blanches),  from  Somma,  and  harmotome  from  Andreasberg  (hia  hyacivle  biatirhe  crxici- 
forme,  made  calf-areous  spar  by  v.  Bom  In  177S.  who  first  mentions  and  figures  it,  but  a  hyacinth-like  tiliceaut 
•pecies  by  Bergmanu  In  1780).  are  placed  with  zircon  as  kinds  of  hf/aeinth. 

After  de  Lisle,  as  chemlatry  and  crystallography  made  progress,  the  dlfint«rration  of  the  great  Schorl 
group  went  rapidly  forward,  lutil  the  only  thing  left  to  It  was  common  tourmaline;  and  now  the  oame,  once  so 
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InporUnt,  b«B  become  a  mer«  mlnenUoKical  r«lic.  In  Werner's  Bjrstrm  of  I7»,  as  publUied  bf  H^mau 
iBenm.  J  1,  30B,  ITW),  ScbOrl  lucludea  only  ilie  specim  Tounnalhie  as  It  now  sumia.  Tlie  JTieaelarteu,  on 
gUieeouB  sp«ciw  (comaitiiicint;  with  tlie  dlMmouU  utill),  tmmprtsed  the  dUTeKOt  »en*»\  auiong  which  atanda 
ehrTsobefrT  llhe  tuodurn),  and,  as  distinct  species,  axiniie,  preiinlle,  bombleiidn  of  various  kind«,wllJi  feldspar, 
mica,  chlorite,  the  clays,  etc.;  while  under  TaUeaHen,  or  Magneslan  apeclea,  there  are  kyaniie,  acLlnoiite,  witli 
ubntiH,  talc,  serpenilue,  nephrite,  etc.  .    „  j ,  «_ 

Silica  was  first  proved  to  be  a  chemical  constituent  of  many  mineral  species  by  Ber^ann:  and  In  tus  Upua- 
cnla  (ITW)  and  his  SciaKrwhia  Regiii  Hlneralis  ilTDS)  be  disUnguishea.  after  analyses  by  biiuself  (made  by  ftwl<n 
with  poluh,  a  method  of  nia  own),  the  following  mineiaia  as  siliceous  conipoutids  of  alumina,  with  or  wUhoot 
lime  M-maentwia,  namely,  topaz,  emerald,  garnet.  actaOri  (black  tourmaline),  horiibleude,  mlc^  leollte  from 
Iceland,  fd^iar  and  the  clays;  and  as  esaentlally  ougDesion  silicates,  cont«iiitng  lime  and  a  little  Iron,  awl 
little  or  nodumlna,  aciinolite.  aabestue  (mountain  cork  and  mountain  leather),  amiwithu*,  steatite.  Ttaeaa 
were  ibe  in^eatigations  that  commenced  the  disbanding  of  the  achorhK  and  before  Wwnier  s  s)'St«m  of  17W»  waa 
published,  roauy  other  aiiaiysea,  more  or  less  imperfect,  had  already  been  made  by  Wlef{leb.  Klaprolh,  Acbard, 
Heyer,  Mayer,  Htofner,  Pelleder,  and  other  chemists  of  the  day,  .  ,_  . 

The  wcHd  Schorl  of  the  Oermana  has  been  supposed  to  be  dei  ived  from  the  name  of  a  locality  of  the  mineral, 
Sc4orIa«  (meaninK  ScbSrl-vlUage)  Id  Germany.  But  Prof.  Naunuum  said  (Id  a  letter  to  J.  D.  Dana,  ISOT)  that 
it  is  mote  likely  that  the  name  &  a  miner's  term  of  unknown  origin,  and  that  the  village  ^t  Its  name  from  the 
occurrence  there  of  the  schOrl.  dome  German  mineralogists  have  pronounced  it  of  Swediab  origin,  and  as  first 
used  by  Crrtnstedt.  But  it  occurs  io  BrOckmann's  Magualla  Dei,  published  at  Braunschweig  ui  1727.  on  page 
lA  wbeie  It  is  spelt  tdUrl.    It  exists  also  still  earlier,  as  the  author  has  found.  In  Ercker'i  Aula  Subterranea, 


«•  Dd  m,  biiBW  ^aiaav  ^UltC  Lhuwm»««v-j    » w»  '  - i"-   ~  n  -  —  . .  -  .^     --  _  -  -^-^^—^^f  —  —  —  —  — •  —  —  «     ^  ~ 

]>piili")acoompanylnR  tin  ore  and  gold,  especially  the  former;  and,  as  they  were  among  the  refuse  of  tfaa 
on-wauings,  Adelung  Miggoato  tliM  ScbCn  may  have  come  from  the  old  German  word  ficAor,  meaalss 
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much  increases  its  value.  The  number  of  the  section,  e.g.  of  an  Academy,  to  which  the  publi- 
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1-3,  '74;  22-24,  '81;  28-30.         6th  ser.,  \-%.  '84:  22-24.  '91. 

Index  1st  ser.  lo  vols.  1-80;  31-60;  61-90.    To  2d  ser., '1-30;  31-75.    To  8d  ser.,  1-80; 

81-69.    4th  ser.,  1-30.    5th  ser.,  1-30. 
Aim.  Hinea.   Aimalfs  des  Mlues.    8vo.  Paris.    Begun  in  1816  as  sequel  to  Journal  des  Mines; 

1  vol.  a  year  until  1825,  and  subsequently  2  vols,  a  year.    Vol.  1 ,  1816;  6,  '21;  lU,  11,  '25; 

12.  13,  '26.    2d  ser.,  1.  2.  '27;  8,  last.     3d  ser..  1,2,  '32;   19,  30,  '41.     4th  ser..  1.  2,  '42; 

19.  20.  '51.    5th  ser.,  1,  2.  '52;  19.  20.  '61.    6th  ser.,  1,  3.  '63;  19,  SO.  '71.    7th  ser.,  1,  2, 

'72;  19,  20,  '81.    8th  ser..  1.  2,  '82;  19,  20.  '91.    ludexes  to  the  different  series. 
Ann.  Mus.  diEUst.  Nat.   Annales  du  Museum  d'hisloire  naturelle  par  les  Professeurs  de  cet 

Stabllssement,  HM.  HaQy,  Foureruy,  Vauquelfn,  Desfouiaines,  A.  L.  de  Jussleu.  Geoffrey, 

Lacepide,  etc.    4lo,  Pails;  vols.  1-20,  2  a  year.  1803-1815. 
Ann.  PbiL   Annals  of  Philosophy.    2  vols,  aun.,  8vo,  Loudon,    l&t  ser.  by  Thos.  Thomson; 

vols.  1.  2.  1813;  11,  12, '18;  15,  16, '20.    2d  ser.,  vols.  1,  3, 1821;  11, 12, '26.  Thenmerged 

in  Phil.  Mag,  (q.v.V 

Aroh.  Math.  Nat  Archiv  for  Mathematik  og  Naturvidenskab,  8vo,  Eristiania.  Begun  in  1876. 
Azoh.  So.  pl^a.  nat   See  B(bL  Univ. 

B.  B.  Ztg.  Berg-undhnttenmdnnischeZeitung.  4to,  Leipzig,  1vol.  ann.  Begun  by  Hartmann. 
and  sometimes  called  Uartmann's  Zeitung.  Vol.  1,  1842;  4, '45;  9, '50;  14,  '55:  19, '60; 
24,  '65:  29.  '70,  etc. 

Baomg.  Zs.   Zeitschrirt  f.  Physik  und  Mathematik;  edited  by  Baumgartner  and  Eltingsbausen. 

10  vols..  8vo,  1826-1832,  Vienna. 
Bergm.  J.   Bergmaniiisches  Journal;  ed.  by  A.  W.  KOhler.    12mo.  Freyberg,  Sax.    1.  2, 1788; 

1.  2,  '89;  so  to  '92;  1,  3,  '93,  by  KOhler  and  Hofl'miinn.    Afterward.  Neues  Bergm.  J.,  of 

E.  &  U.;   1.  1795;  2,  '98  :  8,  1802;  4,  '16.     Contains  papers  by  Werner,  Hoffmann, 

Elaproth.  and  much  on  mineralogy. 
Bmt%.  JB.   See  JB.  Oh. 

BibL  Univ.   Biblioth^que  Unlverselle  de  Geneve.   Begun  In  1816.   In  1846,  4th  series  of  86 

vols,  commenced,  and  the  scientific  part  of  ihe  Review  takes  the  title.  Archivet  dea  Science 

phytique*  et  naturellea.    5th  series  commenced  in  1858.   Vols.  1-S,  '68;  81-38,  '68;  61-64, 

'78,    New  ser.,  1,  2,  '79;  15.  16,  '86. 
Bruce  Am.  Min.  J.   "The  Americuo  Mineralogical  Journal;  conducted  by  Archibald  Bruce. 

M.D.   Only  1  vol..  8vo.   Begun  Jan.,  1810;  No.  1,  02  pp.,  1810,  and  2,  to  p.  126,  *10;  8. 

lo  p.  190.  '11;  4,  to  end,  p.  270,  '18. 
Oan.  Nat   Canadian  Naturalist  and  Geologist.    8vo,  Montreal.    Vol.  1,  1856;  5,  '61;  8,  '63;  2d 

ser.,  vol.  1,  '64;  2,  '66;  8.  '66;  10.  '81-'83,  etc. 
Oan.  J.   Ctiniulian  Journal  of  Industry.  Science,  and  Art.    Toronto,  Canada.   2d  ser.,  vol.  1, 

I8r>6:  5,  '60,  10,  '65;  11,  '66, '67;  15.  ■7t(-'78. 
Oh.  Oaz.   Cliemical  Gazette,  by  W.  Francis.    8vo,  London.    1  vol,  ann.  after  vol.  1,  of  1842 

17,  '59. 

'  Oh.  Nawi.   Chemical  News;  edited  by  W.  Crookes.   Sra.  4lo,  London.   2  v.  ann. ;  vols.  1,  2, 
1860;  11,  12,  '65;  21,  22,  '70;  41,  42,  '80;  61.  62,  '90. 
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CbdTi  Ann.   Chemische  Anoalen;  by  L.  Crell.   40  vols.,  13mo,  Helnutadt  u.  Ldpslg.  Toll. 

numbered  1,  3,  for  each  year,  from  1784  to  1803  iDclusIve. 
Stadv  J>  Poljrtecbniscbes  Jouroal;  by  J.  Q,  &  £.  H.  Dingier.   StoIs.  ann.,  8to,  Auggbarg. 

Begun  Id  1820;  toI.  187,  in  1868,  etc. 
DnbUa  Q.  J.  6c.   Dublin  Quarterly  Journal  of  Science;  edited  by  Iter.  S.  Haughton.   6  toIs. 

8T0,  1861-'66,  DubHu. 

Bd>  J.  Sc.   Edinburgh  Journal  of  Science;  edited  by  D.  Brewster  (often  called  Brewater'a  J.). 

8ro,  Ediaburgb,  %  vols.  aun.    iKt  aer..  vul.  1,  1834;  2.  8,  '25:  6.  7,  '27;       '29.    2d  aer., 

vol.  1,  18-,»9;  2,  i.  '80;  4,  5,  '81;  6,  '32.    Merged  iu  Phil.  Mug. 
Bd.FliiL  J.   £tlinburgh  Pfailosophical  Journal;  edited  by  Brewster  and  Jameson.    8vo,  3  vols. 

ann.;  tdI.  1,  1811);  3,  8,  '20;  6,  7.  '22;  10,  '24;  edited  by  Jameson  alone.  11,  1824;  12,  18, 

■SS;  14,  '20.   Beeoines£d.  N.  Phil.  J.  (a.v.). 
BiL  K.  nUL  J.  Edinburgh  New  Phlloeophical  Journal;  edited  by  Prof.  Jameson  <often  called 

Jameson's  Journal.    8vo,  2  vols.  ann.    lat  Ber.,  vol.  1, 1826;  2,  8,  '27:  12,  18.  'S2;  23,  28, 

-37;  83.  38,  '42;  42.  48,  '47;  62,  S8,  '53;  66.  57,  "64.    2d  aer.,  vola.  1,  S.  165S;  11,  12,  "OO: 

19,  30,  '64.    Here  ends. 

Bag.  Blng.  J.  Eugiueering  and  MiciDg  Joumftl.  4to,  published  weekly.  New  York.  Beguo 
in  1866.    Vols.  51,  53,  1891.    Before  1872.  Am.  Journal  of  Uioing.  Milling,  etc. 

Bman^  Arch-  Archiv  fOr  wiBseiuchafUiche  Rualand.  Begun  In  1841;  1  vol.  ana.  Vol.  1, 
1841;  11.  '51:  31,  '61,  etc. 

OiUen*s  J.  Neues  allg.  Journal  der  Cbemie:  by  A.  P.  Geblcn.  6  vols.,  Berlin;  1,  180S:  2,  8. 
'04;  6.  '06.  2d  ser.,  under  the  title  Jourual  fOr  die  t'tiemie  und  Pbysik  uud  Mitienilogtc, 
9  vols.,  Berlin:  1,  2,  1806;  6. 6.  '08;  9,  '10.  Afterward,  »chweigger^  Jourual  (q.v.)  began 
at  Nuremberg. 

OaoL  Mag.  The  Geological  Magazine,  or  Monthly  Journal  of  Geolr^.  In  monthly  btimbers. 
London.    Beguu  tii  1864;  vol.  10,  1873;  Decade  11,  vol.  1,  74;  10,  "88.    Decade  III,  voL 

I,  84;  8,  91.    Preceded  by  The  Geologist.  1868-63. 

OmkAan.  Annalen  der  Phyaik;  conducted  by  L.  W.  Oftbert  8vo,  Leipzig,  80  vols.;  Int 
seriea.  1799-1806;  then  80  vols..  2d  ser..  1809-18;  then  Annalen  d.  Phys.  und  der  Pliv- 
sikalischeu  Cbemie,  16  vols.,  8d  ser,  1819-'£3.  The  vols,  of  the  several  scries  usutilly 
cfiunred  consecutively:  1,  2.  1799;  afterward  3  vols,  a  year,  8-6,  1800:  13-15.  '03;  38-30, 
'U8;  43-5,  13;  .58-60,  '18;  78-5,  '28;  76.  '24.  Afterward  continued  as  Poggeudurff's 
Annalen.  see  Pogg. 

Glom,  BSin.   Giornale  dl  Minerologia.  Cristallografla  e  PetrograAa.  dlretlo  dal  Dr.  F.  SanaooL 

Milan.   Begun  in  1890;  vol.  2.  1891. 
Oroth'a  Zadtadir.   See  Za.  Kr. 

Bald.  Nat.  Abh.  Wien.  Naturwiasenschaftlicbe  AUiandlungen,  von  Ualdinger.  4to.  Vols  1-4. 
1847-'5l. 

J.  Mines,  or  J.  d.  M.   Journal  des  Mines.    8vo.  Paris.    In  monthly  nos.    2  v  ann  ;  1,  2,  1797; 

II,  12,  1802:  21.  22.  '07;  81,  82,  '12;  87,  88.  '15.    Continued  in  Aunales  des  Miues  (q  v.). 
J.  da  Phya.,  or  J.  Phya.   Journal  de  Physique.    4to.  Paris,  2  vols.  ann.    lulitod  by  Abbe 

Bozier  (and  hence  called  Ilozier'a  J.),  for  vols.  1-43  (for  a  time  with  also  Mougez,  Jr.); 
by  Delametberie  for  vols.  44-84:  and  afterward  by  Blaiuville.  Two  tutroducU'iy  vols. , 
1771,  1772;  vols.  1.  2.  1778;  11.  13,  78;  23.  28,  «8;  32.  38.  -SS;  42,  43,  "93;  44.  45,  "94 
(Francb  Revolution);  46,  47,  '98;  66,  67,  1808;  66.  67,  '08;  76,  77,  13;  86,  87,  '18;  84,  90, 
"22;  96,  1833. 

J.  Phj^.  Journal  de  Physique.  I^rla.  Begun  in  1873.  One  vol.  annually.  Vol.  1,  1873; 
10,  1881.    2d  ser.,  vol.  1,  1882;  10,  1891.    Distinguished  from  the  preceding  by  the  date. 

J.  pr.  Oh.  Journal  fQr  praklische  Chemle.  8vo,  Leipzig,  8  vols.  ann.  Preceded  by  J.  f- pr. 
und  OkoDomische  Cfaemie,  18  vols.  8vo,  3  vols  ann.,  begun  in  1838.  Begun  In  1834;  arat 
edited  by  Erdmann & Schwelgger-Seldel  (see  Schweigger  J.);  from  18:18  by  E.  &Marcbaud; 
from  1852,  by  E.  &  Wertber.  Vols.  1-8,  1884;  19-21.  '40:  84-36.  '45;  4»-51,  '50;  64-66, 
'65;  79-81,  'm-,  84-96.  *65;  109-111,  70.  2d  aer.  begun  in  1870,  vol.  1,  2,  "70;  8,  4,  71; 
23,  34,  "81:  48,  44,  *91. 

Anb.  1  Arsberftttelscr  oni  framstegen  i  Kemi  och  Mineraiogi,  af  Jac,  Berzelius.  Iu 
Jahreab.  >-  Gennau,  Jahreabericbt  Qlx-r  die  Forlscbrilte  der  Cht-mie  und  Minerulogie.  8vu; 
JB.Oh.    )    usually  designated  by  the  year.    Commenced  with  1831.    Vol.  1,  1831;  11. '31; 

21.  '41;  SO,  1850;  the  last  three  vols,  by  Svnnberg.    Continued  in  the  Giesaen  Jahres- 

bericht,  issued  by  Liebig  &  Kopp,  from  1847  to  '56:  by  F.  Zamininer,  '57;  Kopp  &  Will, 

■SS;  and  Will  alone  from  '63  on.    The  first  vol.  covers  the  years  1847,  '48. 
Jk  Mln.  Jahrbuch  ftlr  Mlneralogie,  Geoguosie,  Geologic,  uud  Petrefakteiikunde;  edited  by 

K.  C.  V.  Leonhard  A  H.  G.  Bronn.    8vo,  Heidelberg,  1  vol.  ann.    1830-32,  4  Nos.  a  year; 

after  '82,  6  Nos.,  and  called  Neues  Jahrbuch,  etc. 

Since  1880  two  volumes  of  three  numbers  each  annually,  the  abstracts  (Ref.)  with 

independent  paging.    Also  Beiliige  Band  (Bell,  or  BeU.-Bd.),  1,  1881,  7,  1890-01.  Index 

(AUg.  Repertorium),  1850-59,  18C0-'69,  1870-79,  18«0-'89,  1880-'84,  and  Beil.-Bd.  1.  3 

(1885);  1885-'8e,  and  Beil.-Bd.  3-6  (1891). 
Eazst.  Arch  Min.   Archiv  far  Mlneralogie,  Geogoosie,  Bergbau  und  HQttenkunde.  26  vola. 

8vo.  1839-1855,  Berlin.   Edited  for  vote.  1-10  by  0.  J.  B.  Karaten ;  later  by  Karsten  A 

T.  Dedien. 
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nurta.  Axoh.  Nat.   Archiv  fQr  die  gesammte  Naturletare  ;  edited  by  K.  W.  0.  Kastner.  8to. 

NQrnberg.   27  vols..  8  vols.  auD.,  1834-'85. 
ZdL  A  Tledm.  Nordamerikaoiscber  Monatsbericht  fUr  Natur  und  Heilkunde  ;  edited  by  Dr. 
W.  Keller  &  Dr.  H.  TiedemauD.   4  vols.,  8vo,  Philadelphia.   Vol.  1,  1860;  2,  S,  '51  : 
4,  '52. 

iMBpa^i  Mag.  MagHzin  ftlr  die  Bergbaukunde,  bv  J.  F.  Lempe.  8to,  Dresden.  Vol.  1,  1785; 

2,  8,  •86;  4,  '87;  then  1  vol.  ann.  till  H.  '94;  12.  *98;  18.  '99. 
Xilab.  Ann.    Aonaleo  der  Cliemie  und  Pbarmacle;  by  Wftblcr  and  Liebig;  from  vol.  77.  by 

WObler,  Liebig.  and  Kopp,  and  called  n«w  aeries.    8vo,  Leipzig  and  Heidelberg.  4  vols. 

(and  later  4  to  6  or  7)  auo.    Vols.  1-4.  1882;  ia-16,  'SS;  33-36,  ^40;  83-56,  45;  73-76.  '50; 

93-96,  '55;  113-116,  '60;  133-136,  '65;  153-156,  70;  191-194,  '78;  195-200,  '79;  265-260. 

m    Supplementband,  1,  1861;  2.  '62,  '68;  3,  '64;  4.  '65,  '66;  7,  '70;  8,  '72. 

With  vol.  178  the  title  was  changed  to  Liebig^s  Annalen  derCbemie  and  the  reference 

to  the  new  series  was  dropped.   Index  to  vols.  1-100.  *6I;  101-116,  '61;  117-164.  74. 
lAutitnt.  L'Institut.  a  weekly  journal  in  small  fol.,  I^ris,  1  vol.  ann.;  begun  in  18K!. 
Mag.  Nat.  Helvat.  Magazin  mt  die  Naturkunde  Helvetiens;  henusg.  £.  HOpfner,  Zarlch. 

Begun  in  1787. 
Min.  Hag.   See  p.  t. 

Mln.  MiUh.  Mineralogiacbe  Mittbeilungen  fresammelt  von  Q.  Tschermak.  Begun  in  1871  as 
Beilagc  zum  Jabrbuche  der  k.  k.  geol.  ReicbBanstalt.  Since  1878  published  separately 
(In  smaller  form)  as  MineralogfMche  und  Petit)grapblsche  Mfttbeilungen.  VoL  1,  1878; 
11,  1890.   Index,  vols.  1-10.  1890.   Edited  since  1E»9  by  F.  Becke. 

M(^*s  Efem.  Efenieriden  der  Berg-  iiud  HDlteukunde;  edited  by  C.  E.  von  Moll.  5  vols.;  1, 
iy05,  at  MQncheu;  iiflei-ward  at  NQrnberg.  3.  '06;  3,  '07;  4,  '08;  5,  '09.  Preceded  by  v. 
Moll's  Jabrb.  f.  B.  H.,  Salzburg,  6  vols.,  1797-1801;  and  Annalen  id.,  Salzburg,  8  vob., 
180S!-'04. 

Natnraleza.  La  Naturaleza,  Perlodico  cientifico,  Mexico.  Begun  in  1869;  vol.  7,  '84-'87. 
2«l8er.,  vol.  1,  '87-'91. 

Nature.  A  weekly  illustrated  Journal  of  Science.   London.   Commenced  in  Nov.  1869,  in 

weekly  numbers.   Vol.  1.  Nov.  '6»-April  70;  3,  May-Nov.  70;  10.  May-OcL  74;  20, 

May-^ct.  79;  80,  May-Oct.  -84;  40.  May-Oct  "89;  44,  May-Oct. 
incholaon)B  J.  Journal  of  Natural  Phlloaopby,  Cfaemistiy,  and  the  Arts;  by  Wm.  Nicholson. 

London.  1st  ser.,  S  vols.,  4to,  tdL  I,  1797;  5, 1801.   Sd  ser..  80  toIb.  8to.  vol.  1. 1803; 

36,  1818. 

Hnovo  Oimento.  H  nuovo  Cimento;  gtornale  dl  Flsica,  di  Chimfca,  etc.  Vol.  1^,  1855-'S6. 

2d  ser.,  voL  1,  1869. 
MyLMag.   Beep.  1. 

VmL  Mag.  Fhiloaopblcal  Magazine.  8to,  London.  Ist  ser.  by  Tilloch,  3  or  8  vols,  a  year;  1. 
2.  1798;  8-5,  W;  6-8.  1800;  21-23,  '05;  80-32.  "OS;  83,  84.  '09  (thence  2  v.  ann.);  35.  86. 
'10;  46,  46.  '15;  56,  56,  '20;  65,  66,  '25:  67.  68,  "26. 

2d  ser.,  or  Pblkxtophical  Magazine  and  Annals  of  Phllosopby,  2  v.  ann.;  1.  2,  1827; 
11. '83. 

8d  ser.,  London  &  Edtnburgb  Phil.  Mag.;  1.  1882;  2.  8,  'S8;  12, 18.  '88;  22,  28,  '48; 
SB,  88,  '48;  86,  87,  '50. 

4lh  ser..  L.,  £.  A  DubUn  PhB.  Uag..  1.  2, 1861;  11. 12,  '06;  21,  32.  '61;  81.  83,  '66; 
49.  60.  78. 

6th  ser.  with  1876,  1.  %  76:  U.  13,  '81;  31,  33.  'BH;  81,  83.  '9\. 
FOQ.  w  Fc«g.  Ann.  Annalen  der  Fbysik  und  Chemie;  edited  by  J.  C.  Pc^gendorff.  8to. 
Leipzig,  8  vols.  ann.  Preceded  by  Gilbert's  Annalen  (q. v.).  Vols.  1,  271834;  8-5,  "SO; 
11.  Index  vol,;  18-30.  '80;  27-29.  30,  Index  vol.;  31-88,  "84;  84-86,  -SS;  49-61,  '40; 
68-66.  '45;  79-81,  '50;  94-96.  '56;  109-111,  '60;  134-126,  '66;  139-141,  70;  157-159.  76; 
last  vol..  160,  77.  Also  Ergftnzungsbd  (Erg.),  1,  3,  '48;  8,  '68;  4,  '64;  5.  '71;  6,  7,  76; 
8.  '78;  and  Jubelband.  1874.  General  Index  (SachxegtBter)  to  the  whole  aeries,  1834^-1877, 
issued  in  1888. 

Edited  aiuce  1877  by  Q.  Wtedemano  and  called  Wiedemann's  Annalen;  see  WIed. 
Ana. 

Q.  J.  So.  Brandes'  Quarterly  Journal  of  Science.  8to,  3  vols.  ann.  after  1619.  Published  by 
the  Royal  Institution.  Vol.  1. 1816;  S.  8, 17.  17-18;  4,  6, 18;  6. 7, 8,  19;  9. 10.  -BO;  19, 
80,  •25;  37.  28,  '29. 

Bm.  Oen.  Sc.  Records  of  General  Bdenoe;  by  Thos.  Thonutn.  4  Tob..  8to^  Bdlnlmrg^ 

Vols.  1,  3,  1886;  8,  4,  '80. 
Bmrista  BOlnara.  Revlsta  Minera,  Ferlodico  dentiflco  S  lodustrlal  ledactado  por  una  Socledad 

de  Ingenieroa   8  vols.,  8to,  Madrid.   Vol.  1, 18S0;  3,  '61. 
BHr.  BUn.   Bivista  di  Mineral<»ia  e  Cristallografla  Italiana  diretta  da  R.  Paoeblanco.  Padua. 

Begun  in  1887.   Vol.  1. 1^7;  8.  9,  1891. 
Scharar^  J.   Ailgemeincs  Jounial  der  Cbemle;  conducted  by  A.  N.  Soberer.   10  vols.,  Leipzig 

und  Berlin;  1,  1798;  2,  3,  1799;  6.  7,  1801;  10,  '03.    Continued  as  Gehlen's  Journal  (q.v.). 
Sohw.  J.  or  Schweigg.  J.   Journal  ftlr  Chemie  und  Physik:  rcHiducted  by  J.  S.  C.  Schweigger. 

NUrnberg,  8vo.    Also  under  the  title  Jabrbuch  cler  Cheinie  und  Pbysik.    8  vols,  a  year; 

1-3.  1811;  16-18.  10;  28-80,  "20;  afterward  Issued  by  Scbweiggerft  Meincckc;  then  by  J. 
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a  C.  Sctaweigeer  &  Fr.  W.  Schweigger-Seidel;  then  by  Fr.  W.  Schweigeer-Seldel  i  81- 

3S,  1831;  46-48.  '26;  61-68.  "SI;  67^.  '88.   The  next  year  began  the  JTpr.  Ch.  (q.T.), 

by  Erimann  &  Schweigger-Seidel. 
Bdenea.   Ad  Illustrated  Journal  published  weekly.   Begun  Feb.  1888,  Cambridge,  UaH.  Tol. 

1.  FBb.-June  '88;  6.  July-Dec.  '86,  New  York, 
Tiioh.  Min.   Tascheubuch  f (ir  die  geaammte  Mineralogle,  von  C.  O.  Leonfaard.    18  vols., 

nmo,  Frankfurt  a.  M.,  1  to),  ann.    Vol.  1,  1807;  4.  '10.  B.  '18;  14.  '90;  18,  '84. 
TMhwmak*!  Mitth.    See  BUn.  Blittta. 

Wlad.  Ann.   Annalen  der  Pbysik  und  Chemle  herausgegeben  tod  G.  Wiedemaoo,  successor  to 

Poggendorff,  Aunalen  (see  Pogg.  Ann.),  begun  in  1877;  8  vols.  ann.    Vol.  1,  3,  '77;  8-0, 

•78;  24-26,  '85;  42-44.  '91. 

Also,  connected  with  this.  Beibiatter  zu  den  Annalen  der  Fhysik  und  Chemte,  begun 

In  1877. 1  vol.  ann.   Vol.  1.  "77:  »,  '85;  IB,  •»!. 
Zs.  Br.  Zeitachrift  fDr  Kryatallographle  und  Hineralogle,  herausgegeben  Ton  Paul  Oroth, 

Lrii^g.   B^un  in  1^7;  toT.  19  closed  in  1891.   Index  *a  toU.  1-10, 1886  (Repertoriuni 

der  mlneimL  u.  kryst.  Ltteratur,  1877-1885). 


a.  TBAirUOTXOMS,  BTO,  of  SOIEMTtFIO  800IBTIE8. 

Afah.  Ak.  Berlin.   Abhandlungeu  der  kOnlglichen  prcuss.  Akademle  der  WlsnDachaften  su 

Berlin.   4to,  Berlin.   Vol.  I  (for  1804-1811)  issued  in  1815. 
^Mi»mii-  Srack  Qea.  Frankfurt.  Abbandluugen  von  d.  Senckenbergischea  naturfonchenden 

Oesellscbafl  zu  Fmukfurt.    Besun  in  1854.    Vol.  7  In  1H68;  16.  m 
Act  Soc.  Fenn.    Acta  Socfetatis  sSentiarum  Fennice.    Hehdngfon,  Finland.    Begun  In 

1842;  a-10,  '47-75. 
Ak.  H.  Stockholm.   E.  Vet. -Akadem  lens  Handlingar.  Stockholm. 
Ak.  H.  BtocklL,  Blhang.   See  Ofr.  Ak.  Stockh. 

Amr.  Aaaoc  Proceedinn  of  the  American  Association  for  the  Advancement  of  Science.  Bto. 
Vol.  1.  meeting  at  Tbiladelphlu  in  1848;  3.  at  Cambridge  in  '49;  8,  at  CharlesUm  In  '60; 
4,  at  N.  Haven.  '50;  5,  at  Ciiicinnati,  '51,  6,  at  Albany,  '52;  7,  at  Cleveland,  '58;  8,  at 
Washington,  '54;  9,  at  Provldenci;,  '55;  10,  at  Albany.  '56:  11,  at  Monlreal,  '57;  12,  at 
Baltimore,  '58;  18,  at  Springfield,  '50:  14,  at  Newport,  '60;  15,  at  Buffalo.  '66;  16,  at 
BtirtiugtuQ,  '67:  and  annually  xioce  then,  40,  at  Washington,  '91. 

Aub  Lyc.  N.  Blst.  N.  7.  Aunals  of  the  Lyceum  of  Natural  Hlstoiy  of  New  York.  Begun  in 
1824.  Followed  by  the  Annals  of  the  New  York  Academy  of  Science.  Vol.  1,  18?9i 
2,  '82;  etc. 

Ana.  Mns.  Wien.   Annalen  des  E.  K  □aturhlstoriscben  Hofmuseums,  rediglrt  von  Dr.  Franz 

Ritter  von  Hauer.  Vienna.    Begun  In  1886;  one  Tol.  annually;  vol.  6,  1801. 
Abb.  Soc.  O-  B^.  Annales  de  la  Society  geologique  de  Belgique.    Vol.  1,  '74-75;  10,  '89. 
Aniaig.  Ak.  Wian.  Anzeiger  der  E.  E.  Akad.  d.  Wiaaenschaften.  8vo,  Vicmna.  Begun  Id  1864. 

1  vol.  ann. 

Att.  Aoc.  Line.   Attl  della  R.  Accademia  del  Liucei.   Memoires,  8d  M>r.,  vol.  1.  1876-77;  vol. 

19, 1884.   4th  aer..  vol.  1. 1884-85.   Tranaiunti,  8d  ser.,  vol.  1,  1876-77;  8,  '88.  Followed 

by  aer.  4,  Rendloonti.  vol.  1.  1884-85;  toI.  7,  '01. 
AtL  Aoc  Torlnow  Attl  delU  Reale  Accademia  delle  Sclense.   Turin,  vol.  1, 1866;  96,  '90-'91. 
AtL  lat.  Veneto.    Atti  delle  Adunanze  dell'  K.  Istiiuto  Veneto  di  Sdenze,  Lettere  ed  Arlf. 

Begun  in  1840-41;  2d  ser..  1890;  8d  aer.,  185&-S6;  4lh  ser..  1871-72;  Sth  ser.  1874-75- 

6tb  ser..  1883-83. 

AtL  Soc  ToBc.   Atti  della  Societa  Toscana  d!  Scienze  Naturali  Ptsa.    Begun  in  1875. 
Ber.  Ak.  Berlin.  Monatsbericbte  der.  E.  preuss.  Akad.  der  WisseDschaflen  zu  Berlin.  8to 
Begun  in  1886. 

Ber.  Ak.  Mfincben.    Sitzungsberichie  der  E.  bayeriscben  Aliad.  der  Wiss.  zu  MQncben 

(Munich).  8vo.  Begun  in  1860.  Since  1871  the  volumes  "  der  matheniatiscb-physika- 
lischen  Classe  "  numbered  cnusecutively.    Vol.  1,  1871;  10,  '80:  20.  '90. 

Bar.  Ak.  Wien.  Sitziingsberichte  der  K.  Akad.  der  Wiss.,  Wien  (Vienna).  Cnmmenred  in 
1848,  8vo.  Vol.  1,  '48;  10.  11,  '53;  13-14,  '54;  15-18. '55;  39-43, '60.  Fn.ui  •«!  in  two 
sections,  3  vols,  each;  51,  52.  '65;  61,  63,  '70.  From  '72  in  three  sections,  and  '88,  4 
sections.  Vols.  98,  99.  "90.  General  Index  to  vols.  1-10,  11-50,  51-60,  61-64.  65-75, 
7fr-80,  81-85,  86-90,  01-96. 

Bw.  ana  Ungam.  Mathematische  und  Naturwiasenschaftliche  Bi'riclite  aus  Ungam.  Begun  In 
1883.  Vol.  1.  Oct.  ^  to  June'83.  There  Is  also  a  publication  called  "Literariache 
Bericbte  aus  Ungarn." 

B«-.  Oh.  Oea.   Bericbte  der  deutschen  chemlschen  Oesellscbaft,  Berlin.   Begun  In  1868,  vol.  1, 

'68;  5.  '72;  34,  '90.    General  Index  1868-77. 
Ber.  nied.  0«s.   Sitzungsberichie  der  niederrbeinlschen  Gesellschaft  in  Bonn.    Issued  In  the 

same  volume  with  Vh.  Ver.  Bhelnl.  (q.v.). 
Bar.  Sachs.  0«8.  Leipzig.   Bericbte  der  E.  Sftclis.  Geaellscbafl  dtr  WLsh.,  Leipzig. 
Boll.  Com.  O.   R  Comitato  Geologico  d'  Italia,  Bolletino.   Commenced  in  1869,  published  in 

yeariy  Tolumes  of  18  numbers.   Vol.  38,  1891. 
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BulL  Ae.  Bdff.  Bulktio  de  la  Academic  Ro^ale  de  Belrique.   Vol.  1,  '82-'84.   2d  aer.,  1.  2. 

'57;  49,  60,  '80.  8d  aer..  1.  3,  'SI;  21.  33.  Kl. 
BnlL  Ac  St  P0t  BuUetiu  scientitique  de  I'Acad.  Imperiale  des  Scieoces  de  St.  Petcrsb.  4lo, 
St.  Petersburg.  Vol.  1.  1858;  10.  1867;  32.  8vo.  '88;  vol,  1  (33)  of  a  new  series  (8to) 
Id  1890.  Preceded  by  tbe  two  Bulletins,  B.  pliysico-mtithein&iique.  17  Tol8.  .4to,  and  B. 
btstorico-philologique,  16  vols.  4to;  and  tliese  two  preceded  by  the  one  Bull.  Scieotifique, 
10  vols.  4to. 

Bull.  Mm.  Belc.    Bulletin  du  Musee  Royal  d'Hislc^re  Naturelle  de  Belgique.  Brussels. 
Vol.  1, 188S. 

Bull.  8oc.  Oh.  BulletiD  mensuel  de  la  Socf^  Cblmique  de  Paris.  8vo,  1  vol.  aoa.  1st  aer.. 
1857-84.    2d  ser..  vol.  1.  %,  '64;  15,  16,  '71;  35.  36,  ■81;  49.  60,  '88.    8d  aer.,  rol.  1,  3,  "89; 

6, 6.  m 

,    BnlL  Boc.  a.   Bulletin  de  la  Sociele  Geologique  de  France.    8to,  Paris.    Ist  ser. .  vol.  1 , 1880-81 ; 

2,  •31-'82;  8,  '33-'38;  4,  '33-'34;  5,  '34;  6,  '34^'35;  7.  '85~'86;  12,  '40-'41;  14.  '42-'43.  2d 

ser.,  vol.  1,  •43-'44;  B,  '48-'49;  11,  '58-'64;  16,  '68-'69;  31,  '63-'64:  36,  '68-'69;  39.  •71-'73. 

Sd  ser..  vol.  1.  '1%-"^;  15.  '86-'87.  etc. 
Bull.  Soc  Imp.  NaL  Mosoou.   Bulletin  de  la  Soc.  Imperiale  des  Natu  ralistes  de  Moscou.  8to. 
BnlL  Boo.  Miu.   Bulletin  de  la  Society  Mineraloglque  de  Fraoce,  Parts.   Begun  In  1878, 1  vol, 

annually:  vol.  14,  1891;  also  Index  to  vols.  1-10. 1888.    Since  1886  the  title  has  been,  La 

Societe  Fran^alse  de  Mlueralogie. 
0>  B*   Comptes  liendus  des  Seances  de  I'Academie  des  Sciences.    4to,  3  vols,  ann.;  vol.  1, 18S5; 

2.  3,  '86;  12,  13,  '41;  32,  28,  '46;  83.  33.  '51;  42,  43,  '56;  53,  58.  '61;  62,  68,  '66;  73,  78.  '71; 

82.  88,  '76;  93.  93,  *81;  102.  103.  '86;  112,  113,  91.    Geuend  Index  vols.  1-31,  33-61. 
Denkachr.  Ak.  Wlen.   Denkschriften  dei  kais.  Akademie  d.  Wiss.  in  Wieu;  Math.-Katurwtsa 

Classe.    4to  Wlen.    Begun  in  1860;  vol.  85  in  1866;  67.  '90. 
Fttldt  "KSiaL  Fttldtant  KOzlftny  (Oeologlsche  Mlttbeiluugen},  ZeltschriftderuDgarlscben  geologi- 

Bclien  Oesellschaft.  zugleicb  amtlicbes  Organ  der  K.  Ung.  geol.  Anstalt.   8vo.  Budapest. 

Begun  in  1872;  vol.  21,  1891. 
Forh.  Via.  Belak.  Ohriatiania.   Forbandllnger  i  Videnskabs-Selskabet  1  Cbristianla.  8vo. 
a.  Ftfr.  FbrlL    Qeologiska  FOreuincens  1  Stockholm  Ftirbandliugnr,  Stockbolm.    Begun  in 

1872;  vol.  1,  187^74:  vol.  7,  1884-85.    Since  1885  one  vol.  annually;  vol.  13.  '91.  Index 

vols..  1-6.  '82;  6-10.  "90. 
CM.  Ans.  Mtinch*  Oelehrte  Anzeige  der  E.  bayeriscben  Akad.  der.  Wiss.  zu  Hdnchen.  4to. 

Vol.  1, 1835;  89,  '64. 

Baid.  Bar.  Berichte  Qber  die  Mittbeilungen  von  Freunden  der  WisB.  In  Wioi;  edited  by  W. 

Haidlnger.   8vo.  7  vols.,  1846-51. 
J.  Ao.  Fhilad.  Journal  of  the  Academy  of  Natural  Sciences  of  Philadelphia.   1st  ter,  8to,  7 

vols..  1817-42.    3d  ser..  4to,  begun  in  1847. 
J.  Oh.  Soc.   Jounial  of  tbe  Chemical  Society.    Ist  ser.,  called  Quarterly  Jourcal,  etc.    15  vols.; 

one  vol.  (of  4  Nos.)  a  year;  vol.  1.  1849;  6,  '54;  11 .  '59;  15.  '68.    2d  ser.,  □lonlbly,  begun 

in  1864.  tbe  vols.,  however,  generally  numbered  from  tbe  beginning;  vol.  S8.  75;  sbce 

1876  2  vols,  annuallv,  and  beginning  with  '79  the  traaaactlona  and  alwtnicts  separated. 

Vols.  29,  30,  -76;  59.  60,  '91. 
J,  OoU.  Sc.  Japan.  Journal  of  the  College  of  Science,  Imperial  University  of  Japan.  4to. 

Tokyo.    Begun  in  1888. 
J.  FrankL  Inst.  Journal  of  the  Franklin  Institute  of  tbe  State  of  Peiinhylvnnia.  etc.   VoL  1,  8, 

1826;  131,  132.  "91. 

J.  Nat.  Hist  Best.    Boston  Journal  of  Naturtil  Hit;toty.    8vo,  7  vols.,  1834-63. 
Jb.  O.  Reichs.  Jahrbucb  der  kaiserlicli-kOoigticben  gcolngisclien  Reich stmsl alt.  Wien.  Begun 
:  in  1850.  1  vol,  ami.    Vol.  1,  1850;  11,^60;  12, '61-'62;  20.  '70;  80, '80;  41, -91.  General 

Index  to  vols.  1-10.  '63;  11-20.  "TS;  21-80  (wiso  ■71-'80  of  Vli.  G.  Reirhs.). 
Jb.  WetL  Qes.  Hanau.   Jahrcsbcricht  der  wettemu'scbeu  Gesellscbaft  fUr  die  gesammte  Natur- 

kunde.   8vo,  Hanau.  18.^>0-K). 
Mag.  Qes.  nat.  Fr.  Berlin.   Maeaziu  der  Ueselischaft  naturforsrheiider  Frpunde.    8  vols.  4to; 

1,  1807;  2,  '08;  3.  '09;  4,  '10;  T,.  *11;  6.  '14;  7,  '16;  8.  '18.    Afterward  Verhandl.  ib. 
Mam.  Aco.  Tarina   Memorie  della  reale  Accademia  delle  Scieuze  di  Torino.    4to,  Turin;  Ist 

ser.  40  vols.,  1815.-'S8:  3d  aer.  begun  in  1839.  and  vol.  33  in  "66. 
Meni.  Am.  Ac  Boat.  Memoirs  of  the  American  Academy  of  Arts  and  Sciences.   4to.  Boston. 
Mem.  Warn.  Soc   Memoirs  of  the  Wemerian  Society  of  Natural  History.    8vo,  Edinburgh. 

Vols.  1-8,  1808-38. 

Min.  Mag.  Miiieralogical  Magazine  and  Journal  of  tbe  Mlneralogical  Society  of  Great  Britain 
and  Ireland.    London  and  Truro.    Begun  in  1877.    Vol.  1,  1877;  vol.  9.  i890-91. 

NyL  Mag.  Nyt  M^azin  for  Naturvidenskabeme;  udgtves  (gmndlaget)  af  den  physiogracAtske 
Forentog  I  Chriatianla.   Svo,  Cbrlatlanla.    Begun  in  1888;  vols.  1,  3,  '^'40;  86, 

'8(^-'86. 

Otr.  Ak.  Stockh.  Ofversigt  af  E.  Vet-Akad.  FOrhandlingar.  Stockbolm.  Commenced  (d  1844. 

1  vol.  ann..  8vo;  vol.  48,  '91.   Also  a  series  of  supplemeniary  volumes.   Bihang  till  K. 

Svenaka  Vetenskaps-Akademiens  FOrhandllnKar,  vol.  1.  1878;  vol.  18, 1888,  etc. 
Overs.  Vid.  Selak.  Oopeuh.   Oversigt  over  det  Kongellge  .danske  Videoskabemes  Selskaba 

Forhandlingcr.   Copenhagen,  8vo. 
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FUL  Tnna.  TransactioDg  of  the  Royal  Society  of  London.   4to.   Vol.  1  contains  tranMctions 

for  1685,  '66.    Vol.  182.  •91. 
Flm.Arb.Fr.Wl0n.   Physikaliache  Arbeiten  der  eiutrftcbtigen  Freunde  in  Wlen;  published 

in  Quaitala;  1  qu.,  1788;  3  qu.,  '84;  8,  4  qu.,  "85.   2d  vol. ,  1  qu. .  "SC;  8  qu.,  '87;  8  qu., '88. 
Fno.  Ac.  PfaUad.   ProoeediDgs  of  the  Acad.  Nat.  Sci.,  Philadelphia.   8to.   Begun  in  1841. 
piDC  Ajo.  Acad.  Proceediugs  of  UieAmerican  Academy  of  Acta  and  Sciences.   8vo,  Boston. 

Begun  in  1846;  toI.S5.^. 
Ftoo.  An.  Assoc.  See  Am.  Assoc. 

Proo.  Aa.  PbiL  Soc.  Proceedings  of  the  American  Philosophical  Society,  Philadelphia.  .Vol. 
89.  "SI. 

Proo.  Ool.  Soc.   ProceedlDgs  of  the  Colorado  Scientific  Society,  Denrer,  Colorado.  Begun 

in  1883:  8  vols,  completed. 
Fno.  Oryst.  Soc.  Proceeidings  of  the  Crystallological  Society.   8to,  Ltndon.   Part  I.  1877; 

II.  188-2. 

noo.  N.  Hist  Boc.  Boat.  Proceedings  of  the  Mat.  Hist.  Society  of  Boston.  8to.  Begun  in 
1811. 

Proo.  Roy.  800.  Proceedings  of  the  Royal  Society  of  London.  8to.  (Abstracts  of  paper 
presented,  etc  )  Vol.  1,  1800-'14;  2.  '15-'30;  35,  '8ft- '37;  4.  '37- '48;  5,  ■48-'60;  10, '59-'60; 
2U,  '7l-'7a;  30,  '79-'80;  47.  '8&-'90;  48,  'ftO;  4fr-50.  '90-'91;  51,  '92. 

Proc.  Roy.  Soc.  Edinb.   Proceedings  of  the  R.  Soc.  of  Edinburgh.  8vo. 

Q.  J.  Oh.  Soc.    S(«  J.  Oh.  Soc. 

Q.  J.  Q.  Soc.  Quarterly  Journal  of  the  Geological  Society.  8vo,  London.  Begun  in  1845;  1 
▼ol.  anil.;  vol.  47.  '91. 

Bsc  O.  Sorr.  India.   Records  of  the  Geological  Survey  of  India.   8vo,  Calcutta.   Begun  in 

1868:  vol.  20,  '87  (Index  vols.  1-20);  24,  "Vl. 

Brit  Assoc.  Reports  of  the  British  Association  for  the  Advancement  of  Science.  Begun 
in  1631;  ttlKt  meeting  at  Cardiff,  "91. 

Beh.  Mines  Qt*   Tlie  Sobool  of  Mines  Quarterly,  Columbia  Col1eg:e,  New  York.    Beeun  in  1880. 

Schilft  Oes.  nat.  Fr.  Berlin.  Schriften  der  Qesellscbaft  natiirfurscheuder  Freunde  in  Berlin. 
11  vols  8vo,  the  first  1  v.  ann.;  1,  1780;  S.  '84;  8.  '86-'87:  8.  '88;  9,  '89;  10.  '92:  11,  *»4 
(vols.  7-11,  also  as  1-5  of  Beobachtungen  und  Enideckungen,  etc.).  Next,  Neue 
Schriften,  etc.,  4  vols.  4to;  1.  1795;  2,  'tW;  8,  1601;  4,  1808-4.  Afterward  Hagaztn, 
etc.  (q.v.). 

Schriften  SSin.  Oes.  St.  Pat.   Schriften  der  russisch-kaiscrlicben  Gesellschaft  fbr  die  gesammte 

Mineralogie.   1843.   For  continuation  see  Vh.  Mln.  Oes. 
Tsoh.  Q.    Technological  Quarterly  (published  by  the  Institute  of  Technology).  Boston. 
Begun  in  1887. 

ftana.  Am.  PUl.  Soo.  Transactions  of  the  American  Philosophical  Society.  4to,  Phila- 
delphia. 

Thus.  Boy.  Soc  Bdinb.  Transactions  of  the  Royal  Society  of  Edinburgh.  4to. 

Vh.  O.  Baichs.  -  Verbandlungeu  der  kaiserlich-kOniglichen   geologlscben  Relchsanstalt. 

Vienna.   Begun  In  1867. 
Vh.  Mln.  Oes.   Verbiindlungen  d.  russisch-kaiserlicben  mineralogischen  Gesellschaft  zu  St. 

Petersburg.    1st  ser.,  1842-58.    2(1  ser.,  vol,  1,  1866;  26.  1890. 
Th.  nat.  Oes.  BueL   Verliaudlungeo  der  uaturforschenden  Gesellschaft  In  Basel.   Begun  in 
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Ublcfa.  Oontr.  Min.  Viot    Contributions  to  the  Ifineralogy  of  Victoria;  by  O.  H.  F.  Ulricli. 

82  pp.  8to,  Melbourne,  1870. 
n.  S.  O.  Surv.   United  Stales  Geological  Survey. 

  Bnll.   BuIIetiDs  1  to  81.   Sra   A  catalogue  of  those  previously  isaued  b  given  with  eacfa 

Dumber. 

  Ann.  Rap.   Annua)  Reports.   4to.   Vol.  1.  tar  1880-81;  10  for  1888-89. 

— -  Mao,   Monographs.   4  to.   Vols.  1  to  10. 

Yogi's  Joaoh.    O&ngverlialtnisse  und  Mfneralreichthum  Joacbimsthals;  by  J.  FI.  Vogl.  8vo, 

Teplitz,  1857. 

Vc^er,  Stndien,  etc.  Studien  zur  Entwickluugegeschlchte  der  Mlneralien;  by  G.  H.  O.  Volgei . 
8vo,  Zurich,  1854.  Other  works :  Entwickt  der  Min.  d.  Talk-Glimmer  Familie,  1855,- 
Arragonit  und  Ealcit,  1855;  Monographic  des  Borazites,  Haonover,  1855;  Epidot  iiimi 
GrauHt.  BeobacbtuDgen  Qber  das  gegenseltige  VerhftltDiss  dleser  Krystalle,  Zt\ncb,  1855; 
Krystallogi-apbie,  Stuttgart,  1854. 

Wall^  or  WalL,  Mia.  Miueralogia,  eller  Mineralriket;  by  J.  6.  Wallenus.  12mo,  8tockholin» 
1747. 

Wait,  Pr.  TrL  French  edition  of  Wallerius's  Min.  of  1747.  2  vols.  8vo,  Paris.  1758.  Pub- 
lished anonymously. 

WalL,  Min.,  1772,  '76.    Systema  Mineralogicum.    8vo,  Holmise.  vol.  1,  1772;  2,  '75. 
Wall^  MIii^l778.    Syst.  ftlin.    2  vols.  8vo,  Vienna,  1778. 

Waltersh.,  volk,  Oeat.   Ueber  die  vulkanischen  Gesteine  in  Sicilien  und  Island  [Iceland],  und 

ilire  submarine  Umbildung;  by  W.  Sartorius  v.  Waltershausen.   8vo,  GOttmgen,  1808. 
Watts, BicL  Oh.   Dictkmary ofChemistry;  byH.  Watts.   5 vols.;  1  in  1863:  withsupplements. 

Two  volumes  (A— In)  of  a  revised  edition  have  been  published,  1888,  '89,  edited  by 
H.  F.  Morley  and  M.  M.  Pattison  Muir. 

Also  two  volumes  of  a  com  pan  ion- work,  Dictionary  of  Applied  Chemistry,  edited  by 
T.  E.  Thorpe,  1890,  W. 

Webslrr,  Kryst.  Anwendung  der  Linearprojection  zum  Berecbnen  der  Erystalie;  by  Martin 
Welwky  (Rose's  Flemeule  der  Krystallogi-aphie,  III  Band).    877  pp.  8vo,  Berliu,  1887. 

WebslEy,  Min.  Sp.  O.  Die  Mineral  Species  nach  den  fUr  das  specifische  Gewicht  derselben 
angenommoien  und  gefundenen  Werthen;  by  Martin  Webaky.  170  pp.  4to,  Breslau^ 
1808. 

Weisbach,  Synopa.  Min.    Synopsis  Mineralogies,  systematiscbe  Uebersicht  des  Mineralreiches; 

by  Albin  Weisbach.   78  pp.  8vo,  Freiberg,  1875.    2d  ed.,  1884. 
Wnm.,  Anss.  Eennz.  Foss.    Von  d.  fiusserlichen  Kennzeichen  d.  Fossilien;  by  A.  0.  Werner. 

Bvo.  Leipzig,  1774. 

Wem.,  I.etBt.  Mm.^rat.  Letztes  Mineral-System.  8vo.  Freiberg  &  Wicn,  1817.  A  Catalogue 
with  notes.  Werner  or  his  scholars  issued,  from  time  to  time,  a  tabular  synopsis  of  liia 
Mineral  System  revised  to  the  time  of  publicatiou,  ou  folio  sheets,  or  published  them  in 
other  works.  The  earliest  after  that  of  Werner's  Cronstedt  wss  issued  by  Hofniann  in 
Bergm.  J.,  1789,  vol.  1,  p.  369.  Emmerling's  Min.,  vol.  1.  1799,  contains  the  synopsis  of 
1798.  and  Ludwig's  Min.  contains  that  of  1800  and  1808.  Leonhard'ti  Tascb.,  vol.  8.  261, 
that  of  1809. 

Wern.,  Min.-Eab.  Pabst.   Verzeicbniss  des  Mlneralien-Eabinets  des  Herm  K.  E.  Pabst  von 

Obain;  by  A.  G.  Werner.    2  vols..  Freiberg,  1791,  '93. 
Wera.jU'eb.  Oronst.    Cruustedt's  Versuch  einer  Mio.  Qbersetzt  und  vermehrt  von  A.  O. 

Werner.   Vol.  1,  part  1.  Leipzig.  1780. 
Wastmmb,  Kt  Phys.-Oh.  AUi.    Kleine  physikalisch-cbemiscbe  Abbandlungen;  by  J.  F. 

Westrumb.    8vo,  Leipzig,  vol.  1,  1786;  2,  '87;  3,  -SS;  4.  -89;  Hannover,  5.  6,  '98;  7,  'W; 

8,  '97. 

Whitney,  Lake  Sup.    Report  on  the  Geology  of  the  Lake  Superior  Land  District;  by  J.  W. 

Foster  and  J.  D.  Whitney.    8vo,  Fart  1 .  1850;  2,  '51. 
Whitnay,  Met  Wealth.    The  iletallic  Wealth  of  the  United  Slates,  described  and  compared 

with  that  of  other  countries;  by  J.  D.  Whitney.   Svo,  Philadelphia,  1854. 
Whitney,  Mlm.  Land  Region.    Report  of  a  Geological  Survey  of  the  Upper  Mississippi  Lead 

Region;  by  id.    (Made  by  authority  of  the  State  of  Wisconsin.)   8vo,  1862, 
Whitney,  Rep.  a.  Cal.    See  Rep.  G.  Cal. 

Whitney,  Bens.  Blowpipe.  Berzelius  on  the  Blowpipe;  trauslated  by  J.  D.  Whitney.  8vo. 
Boston,  1845, 

Witfaexing,  Trl  Bergm.  Boiagr.   Outlines  of  Mineralogy,  trl.  from  the  original  of  Bergmann; 

by  Wm.  Withering.   8to,  1788.  (Reprinted  In  vol.  2  of  Mem,  and  Tracts  of  the  late  Dr. 

Withering,  London.  1822.) 
Wiik,  Min.'Kar.   Mineral-Karakteristik :  En  Handlednlng  vid  Bestftmmandet  af  Hineraller 

och  Bergarter;  by  F.  J.  Wiik.   218  pp.  12mo,  Helsingfors.  1881. 
WiUiams,  Oryst.   Elements  of  Crystallography  for  Students  of  Chemistry,  Physics,  and 

Mineralogy;  by  G.  H.  Willisms.    250  pp.  12mo.  New  York.  1890. 
Woodward,  Foas.   Fossils  of  all  kinds  digested  Into  a  Method  suitable  to  their  mutu^Behitloii 

and  Affinity.   6vo,  London,  1728. 
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ZnlHnvioh,  BCia.  Jml.  Uineralogiaches  Lexicon  fOr  das  Kalserthum  Oestmelch;  by  Y.  R, 

T.  Ze^aroTkh.   8to,  Vienna,  l«6e.   Vol.  2.  iUd..  1878. 
&ih4  Mikr.  Baaoh.  Die  mikroecopische  BesctaafZenheit  der  MlnenUen  luid  Geatebie; 

FeTdinaod  Zirkel.   fiOS  pp.  8td,  Leipzig,  1878. 
See  also  N.-a..aiin. 

the  works  In  the  aboTe  catalogue  which  are  most  Important  for  the  study  of  the  history  of 
misersl  species  are  the  following,  the  order  cited  being  that  of  time: 

Theophrastus;  Dioscorides;  Pliny's  Natural  History;  Agricola's  worlu;  LiDusus's  Systema 
Natune,  Ist  ed.,  1735;  Wallerius's  Mioemlogy  in  the  orietDal  Swedish,  1747  (the  first  systematic, 
descriptive  work,  following  in  its  system  of  clasdfication  mainly  the  1st  edition  of  Linusus, 
wbich  tbe  autbor  alludes  to  in  bis  preface,  among  olber  Swedish  works  by  Forsius,  Hiiei-ne, 
Bn^ell,  and  Swedenborg);  Cronstedt's  Mineralogy,  1757  (a  new  chemical  system);  Linoftus'a 
Systema  Natnrs,  10th  ed.,  1708;  Kom§  de  Lisle's  Crysullogrspby,  1772,  1783  (tbe  brat  sys- 
tematic  effort  to  apply  tbe  principles  of  crystallugrapby  to  tbe  science);  Wallerius's  Min.  of  1772, 
iTtti  (the  system  and  facts  are  little  changed  from  tbe  earlier  edition);  Werner  on  tbe  External 
C'hsnctera  of  Minerals,  1774,  and  bis  Croustedt,  1780;  Bergmann's  Opuscula,  1780,  and  8cia- 
gnpbia,  178'2:  Hofmann's  exposition  of  Werner's  system  in  tbe  Bergm.  J.,  1789;  Emmerling's 
llineialo^.  179;i-'97.  and  17S»-1802;  Lenz's  Mineralogy,  17»4;  KUproth's  Beitrage.  1705-1810; 
Earsien'sTabellen,  1800;  HaUy 'a  Treatise  on  Mineralogy,  1801;  lieuss's  Mineralogy,  1801-1806; 
Lodwig's  Werner,  1803,  1804;  Mohs's  Null  Kab.,  1804;  Karsten's  Tabellen,  1806;  Lucas's 
lUiIeau,  part  1.  1808  (giving  views  of  HaQy  of  1801  to  1806);  Brougniart'a  Mineralogy, 
1807;  HaDy's  Tableau  comparatif,  1B09;  Hausmann's  Handbucb.  1818;  Hoffmann's  Minera- 
logie.  1811-1817;  Vllmanu's  Uebersictit,  1814;  Jameson's  Mineralogy,  1816,  1820;  Werner's  Last 
Mineral  System  (Letztes,  etc.),  1817;  CleavelaDd's  Mineralogy,  1816,  1822;  Berzelius's  Nout. 
Syst^me.  1819;  Leonhard's  Haudbucli,  18t!1.1826;  Mohs's  Miut-ralogy,  1823;  Haidinger's  transla- 
tion of  Mobs.  1826;  Breilhaupt's  Cbarakterislik,  1820, 1823, 1832;  Beudant's  Treatise,  1824, 1832; 
Phillips's  Min.,  1828,  1837;  Glocker's  Min.,  1831.  1889;  Shepard's  Min.,  lU32-'35.  and  later 
editions:  von  Kobell's  Gnmdzage,  18S8;  Mohs's  Mio..  1839;  Breithaupk'a  Min.,  1836-1847: 
Uaidioger's  Handbucb,  1845;  Hausmann's  Handbucb,  1847;  Dufrenov's  Min..  1844-1847  (alsc 
1856-1^);  Olocker's  Synopsis.  1847;  Brooke  Miller,  1852;  Rammelsberg's  HandwOrterbucb 
and  Supplements,  1841-1853,  also  bis  Miueralcbemie.  1860,  1875;  Heaaenberg's  Notizen,  1854  to 
1873:  Koksharov's  Mineralogie  Russlands,  1854  to  1891;  Keangott's  Uebersiclit.  1844-1865;  Dea 
Cloizesux's  Mineralogy,  1862.  1874;  von  Kobell's  Oeschichte,  1864;  NauniHiin'a  Min.  (and  Nau- 
niann-Zirkel}.  1846  to  1885;  Tscbermak's  Min.,  1881;  Goldschmidt's  Index,  1886-'01i  Hiotze's 
Min.  (1889- '91),  five  parts  only  completed,  but  with  greater  detail  of  treatment  than  has  been 
before  attempted.  'To  tbe  above  list  are  to  be  added  tbe  earllier  editions  of  this  work  by  Jamea 
D.  Dana,  VS8t,  1844. 18S0, 1854,  1868. 


VI.  ABBRBVIATIONS. 


1.    aBHBBAX.  ABBRBTlATIOnS  U8BD  IH  TITLES,  BTtt 


Abh. 

Ac.  or 
Accad. 
Ak.  or 
Am.  w 


Akad. 


Alt 
B  O. 


BbD. 
On. 


Oh.  . 
Dan. 


,  Abhandlungen. 
,  Academy. 
.  Accademte  (Ital.). 
.  Akademie  (Gkinn.). 
.  American. 

i Annals, 
Annalfls. 
Annalen. 
.  Attidtal.). 
.   British  Columbia. 
(  Berichte  or 
'  t  Sttzungsberichte. 
.  Bulletin. 
{  Canada, 
'  i  Canadian. 

JChemiatry, 
Cbemkal. 
Cbemie, 
[Chimie,  etc 
.  Danish. 


Bd.  or  Bdinb.  ....  Edinburgh. 

Bb-.  (Engineer^ 

*  \  Engineering. 

Erf.  ErgOnzuDg. 

Fr.  French. 

a.  Geological,  tta 

Omn.   German. 

Om  GfisellBchmft. 

Inst  Institute. 

Ital.  Italian. 

J  Journal. 

Jb.  or  Jahrb.    ....  Jabrbuch. 
JB.  or  Jahnibk    ...  Jabresbericht. 

Mag.  Magazine. 

j  Memoirs, 
"'*''(  H^molrea. 

! Mineralogy, 
Hineralogical, 
MIneralogiscbe,  etCL 
BEltth  Hittheilungen. 


Mam. 


Digitized  by  Google 


Izii 


INTBODUOTIOS. 


.  RendicmitL 

.  Report. 

South  America* 

.  Scieoce. 

N.  8.  W. 

....   New  South  Wales. 

.  Society. 

.  Spanish. 

j  TraDsactiona, 

(  Philosophy, 

\  TransluDti  (ItaL^ 

'  ( FhiloflophlcaL 

Vh.  orTislL    .   .  . 

.  Verliandlungeiu 

.  Zidtschrift. 

2»«.  

.  Zeltiing.  • 

A,   ABBBBTUTBD  NAKS8  OF  THB  UHITBD  STATBI  (U.  8.>. 

Hffjni^,  

.  HiniMiaota. 

BliBB  

.  Hissiaslppi 

.  MisBouri. 

OoL,  Oola 

.  Montana. 

Ot,  Ooim. 

N.  Out.  

.  North  Carolina. 

N.  H.,  N.  Bamp.  .  . 

.  New  Hampahliflb 

New  Jersey. 

.   New  York. 

.  Ohio. 

.  PeoDsylTaata. 

.   Rhode  Island. 

my.    .  . 

.   South  Carolina. 

Tennessee. 

Virginia. 

.  VennMit. 

.  WfwoDflln. 

3.    ABBBBTXATKari  OF  PROPBR  NAMES  CTSED  UT  BBFBBBVOBS  TO  AVTmomB 

AVD  Uf  TXTIiBI. 


Aoh.    .  . 

.  A.  D'Acfalardl.  Pise. 

a.  .  .  . 

.   R.  J.  HaOy  a748-I82S). 

Ara.    .  . 

.   A.  Arzruni,  Aachen. 

Bald.  .  . 

.   W.  Ton  Haldinger  (1785-1871> 

Banmh.  . 

.   H.  Baumhauer,  L&dlDghausen. 

Haoam. 

.  J.F.L.Hausniann(1783-18»)L 

Bdg.    .  . 

Hbg.    .  . 

.    Fr.  Hessenberg  (1810-1874X 

Bgr.     .  . 

.    W.  C.  BrOgger,  Stockholm. 

HlcL    .  . 

.   W.  Hankel,  Leipzig. 

Bkg.    .  . 

EbL     .  . 

.   Fr.  von  Kobell  (1803-1882). 

Brk.    .  . 

.   H.J.  Brooke  (1771-1887). 

Bmaig, 

.    A.  Kenngott,  ZDrich. 

Bn.    •  • 

.   A.  Brezina,  Vienna. 

Kk.     .  . 

(  N.  Ton  Koksharor,  St.  Feta» 

Btd.    .  . 

.  £.  Bertrand,  Paris. 

(    burg  (Germ.  Eokscharow). 

B.  &D.  . 

.  B.  S.  Dana.  New  Haven. 

Sin.    ,  , 

.   G.  Klein,  Berlin. 

J.  D.  D. 

.   J.  D.  Duia,  New  Haven. 

Ktar.    .  . 

3.  A.  Erenner,  Buda-Peatta. 

Dbr.     .  . 

H.  Dauber  (1828-1861). 

Laap.  .  . 

H.  Laspeyres,  Kiel. 

Dx.     .  . 

.   A.  Des  Cloizeaux,  Paris. 

Lsx.    .  . 

A.  von  Losanlx  (183O-188<0. 

Brem. 

(  P.  von  Eremeyov,  St.  Peters- 
t    burg  {Germ.  Jeremejew). 

Mg.     .  , 

0.  MUgge,  Hamburg. 

Mgo.   .  . 

Ch.  Marignac,  Oeneva. 

FsL     .  . 

.   A.  Frenzel,  Freiberg. 

Mid.    .  . 

E.  Mallard,  Paris. 

Gktt.     .  . 

.   V.  Goldschmidt,  Heidelberg. 

Mir.     .  . 

W.  H.  Miller  (1801-1880). 

OA     .  . 

.  J.  OraiUch  (1820-1869). 
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Ixiii 


m  .  . 

.    8.  L,  Penfield,  New  H&ven. 

SCO.  . 

Bath.  .  . 

.    O.  vom  Rath  (1630-1888). 

Sf.  .  . 

H«.      .  . 

.    C.  F.  Rainmelsberg,  Berlin. 

Slff.  . 

BoMnb.  ; 

.   H.  Rosenbuscb.  Heidelberg. 

Tich 

Sbk.    .  . 

.   A.  Sadebeck  (1688-1880). 

Wfllsb. 

.  A.  Weisbach.  Freiberg. 

Sbt.    .  . 

.   J.  Schabus,  VieuiUL 

Zifih.  . 

.   .  v.  Tbn  Zephtrorich  (1880-18M) 

^    MiSOBLLAVBOtn  ABBBBVIATKnn. 

Refereooes  are  given  below  to  the  places  in  the  preceiUog  page*  where  the  meaning  of 
certain  general  terms,  symbols,  etc.,  is  more  fully  ezpluned. 


Att. 


AxtU:  . 
Ax.pL 

B.  B.  . 

B«..  . 

Oomp. 
a  .  . 

H.  .  . 
Ofai.  . 
O.F.  . 
O.  ratio 
^iv.  ooBtr. 

pt  .   .  . 


Altered  fomu,  p.  xl. 


Artificial  forms,  p.  xl. 
,   Opdc  axial  plane,  p.  xxxr. 

Before  the  blowj^pe,  p.  xl. 
j  Bisectrix,  i.e.  acute  bisectrix 
(    or  first  mean  line,  p.  xxxt. 
( Obtuse   bisectrix,  or  second 
'  i    mean  Hoe,  p.  xxxv. 

Composition,  p,  xxxrii  tt  mq. 

Specific  Gravity,  p.  xxxir. 

Hardness,  p.  xxxIt. 

Obaemtlons,  p.  xtiL 

Oxidising  flame,  p.  xl. 

Oxygen  ratio,  p.  xxxix. 
j  Private  contributions  (t.e.  of 
(    unpublished  obserrations}. 

Tvxt,  in  part. 


Bel 


B.  P.  . 
Tw.  axis 
Tw.pL 
Var.  . 


J  Pyrognostics  or  blowpipe  char- 
'  I    actera,  p.  xl.. 

References  (p.  xlii);  also  used 
of  abbiracta  of  original  ar< 
tides  found  in  cerlaia  jour< 
.  nals,e.g.Jb.Hln..Zs.ET.,etc. 
Reducing  flame,  p.  xl. 
Twinning  axis,  p.  xtUL 
Twinning  plane,  p.  xtIU. 
Varieties. 


«,  b,  e,     .   .   Axes  of  elasticity,  p.  xxrr. 
a  Q  Y     .     j  Axial  angles,  p.  xxxli;  also  in. 

'  '  '  '  (  dices  of  ;«fraction,  p.  xxxT. 
8E,  3Y,  3H,  j  Optic  axial  angle  in  air,  etc., 

SE,  80,     .1    p.  zxxT. 


The  following  dgns  an  frequently  employed : 

!F1u8  and  minus,  as  defining 
the  optical  character  of  crys- 
tals, p.  XXXT. 

I,    ....  I^uallel  to,  as  oir.  pi.  j  a. 
^  ( Perpendicular  or  normal  to, 

 (    as  Bx  J.  «. 

All  tempeiaturea  are  givai  w  the  Gm<%r>wlf  Mrff. 


it 


{  Angle  between  two  fonu,  as 
\     100  A  no  =  45'. 

iHean  of  two  (or  three,  etc.' 
analyses;  also,  in  somecasei. 
of  separate  determinatlona. 
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GENERAL  CLASSIFICATION. 
L  "BMxm  BLKMon 

n.  SVLFHIDB8,  SEUEKIina»  TlLLVXIDEIk  ABIDIIIIi^  AlTlMUHlUH, 
IIL  Sulpbo-salts. — SUIfEABSmm,  BULFKAITIMUIITI^  8umOUUIUtU1^4 

IV.  Haloids.— CHLOsmo,  Bbomidb%  Iodidkb;  FLUosani. 

V.  OXISXB. 

VL  Oxy^n-Salto. 

1.  CABMHIAnK 

8l  SmoATEi;  Tiiava  w 
8b  VntBATE%  Tavtalatbs, 

i,  PHOSFHAIES^  ABflUATlflk  VaVASAIU;  AjmSOVATBa  HITSATIS. 
6.  BOBATXS.  TJBAVATBB. 

6.  SULPHATE8,  CHBOKATES,  TBIXUBATHL 

7.  TmesTATBii;  Holtbdaiea 

Vn.  Salts  of  Organic  Acids:  Oxalates,  Hellates,  etc. 

Vill.  Htdbogabbos  CoMFounw. 
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I.  NATIVE  EI£MENTS. 
L  Non-aietali.        n.  Semi-Metals.        m.  Iffetalfl. 

L  Non-Metalfl. 

1.  Carbon  Group. 
1.  Diamond              0  iBometric 

3.  Graphite  0        Rhombohedral  h  =  1-3869 

2.  Snlphnr  Oroap. 

8.   Sulphur  S         Orthorhombic         it\hi6=s  0-8131 : 1 :  1*9034 

4.  Selensulphnr  (Se^S) 

6a.  Selenium  (artif.)      Se        Monodinic,  like  the  monodinic  forms  of  salphnr. 

n.  Semi-Uetala. 

3.  TeUuriom-Arsenlc  Group.  Rhombohedral 

5d.  Selenium  (artif.) 

6.  Selen-teUnrinm 

7.  Tellurium 

8.  Arsenic 

9.  AUemoncite 

10.  Antimony 

11.  Bismuth 

12.  Zino  (only  artif.?) 

Zinc  beloQKs  with  ihU  rhombohedral  group,  and  connects  the  seml-metals  to  the  metnls: 
It  18  aUo  stated  to  oe  Isometric  like  menmty. 

m.  Metale. 

4.  Gold  Group.  laometrio. 
la    Gold  An 
Electrom  (Au,Ag) 

14.  Silver  Ag 

15.  Copper  On 

16.  Mercury  Hg 

17.  Amalgam  AgHg,  Ag^g,, eta 

1,  Arquerite  Ag,,Hg 

2.  Eongsbergite  Ag^Hg 

18.  Lead  Pb 


rr* 

e 

Se 

93'' 

(Te,Se) 

Te 

93**  3' 

1-3298 

As 

94°  64' 

1-4013 

SbAs, 

Sb 

92°  63' 

1-3236 

Bi 

92°  20' 

1  '3036 

Zn 

93°  46' 

1-3564 

19.   Tin  (cryBt.  only  artif. )Sn        Tetragonal  =  0*3857 

Orthorhombic  Sitid-  0*3874  :  1  :  0-3557 

Tin  is  closely  related  to  lead. 

5.  Platinum-Iron  Group.   laometrio,  also  in  part  BhombohediaL 
Isometrio.  BhombohadraL 
jSa   FUtinnm  Ft  with  Fe 

also  with  Ir,  Rh,  Os 

81.   Iridium  Qy>^)  88.  Iridosmine        (Ir,OB)  rr' =95°  8' 

Platiniridium     (Ft,  Ir)  1.  Siserskite  i  =1-4106 

2.  Nevyanskite 
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iKunettio.  Rhombohsdnd. 
23.  FalladiTun  Fd  24  AUopaUadivm  Fd 

25.  Iron         Fe  with  Ni,  Co,  also  Mn 
Awaruite  Fe  Ni, 

Sohreibersite,  Bhabdite,  etc. 


1.  Carbon  Group. 


1.  DIAMOND.  Adsmac,  punctum  laptdb  pretlofdor  nuo,  JfimAAt^  Aititm.,  <  I.  936  (the 
easiest  distinct  mention  of  true  diamond).   AdamaB,  In  put,  PtU^,  37, 16.   Diamaut  Qerm. 

Diunant  Fr.    Diamante  IbU.,  Span. 


Isometric ;  tetrahedral.    Observed  forms' : 


« (431,  44) 
€  (oearo) 
^(neardj 


S  (Ml ,  ^) 


a(100.  i-i)     /(310.  i-d)      6(480,  »-|)  0(511,  5-5) 

•  (HI,  1)  «(aiO.  i.2)  A  (11  10  0,  *-U)  »(311.  ^) 
i{m,  i)       f  (830.  H)      P(^i,  3)  «  (8S1.  8-1) 

No  distinction  can  be  made  between  the  -{-  and  —  tetrahedr^  fomu,  and  the  hemUudnl 
cbancter  of  the  epecies  has  been  questioned. 

1.  a.  8. 


Fig.  1,  S.  Africa.   2,  Haidlnger.   8,  1,  8,  Rose-Sadebeck.   9,  Oroth. 
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NATIVE  BLBMESTS. 


Twins:  tw.pl.  oyery  common, both  contact- and  penetration-twins;  the  former 
often  flattened  \  o;  also  tw.  axis  a  cubic  axis,  the  twins  with  parallel  axes, 
symmetrical  to  a  cubic  plane,  aud  interpenetrating  each  other.  Faces  commonly 
much  curved,  and  often  striated,  most  frequently  y  intersection  with  o.  Inverted 
triangular  depressions  common  on  o  (f.  1),  also  others  of  diagonal  quadrilateral  form 
on  a;  octahedral  faces  built  up  of  successive  plates.  Crystals  distorted  into  elon- 
gated, pear-shaped  forms,  also  irre^lar;  and  in  groups,  lu  spherical  forms  with 
radiated  structure  and  rough  exterior.    Karely  massive. 

Cleavage:  o  highly  perfect.  Fracture  conchoidal.  Brittle.  H.  =  ]0,  but  greater 
on  a  than  on  o.  G.  —  3-516  —  3-525  crystals;  3*499  —  3-503  bort;  3'15  -  3-29  car- 
bonado, E.  V,  Baumhauer.'  Luster  adamantine  to  greasy,  sometimes  dull.  Color 
white  or  colorless;  occasionally  various  pale  shades  of  yellow,  red,  orange,  green, 
blue,  brown;  sometimes  black.  Usually  transparent;  also  translucent  and  opaque. 
Befractive  and  disperBive  power  high ;  indices : 

nr  ~  2-4135  n,  =  2  4195  rig,  =  2-4276,  Di«. 

fh  =  2-40645  Li    nj  =  2-41733  Na     »«,  =  2-43549  Tl,  Schrauf  \ 

Becomes  phosphorescent  when  exposed  to  light  radiation  or  to  an  electric  discharge 
in  a  vacuum  tahe.  Positively  electrified  by  friction ;  a  non-conductor  of  electricity. 
Often  shows  abnormal  double  refraction,  rarely  distinctly  uniaxial;  also  occasionally 
exhibits  asterism. 

Var. — 1.  Ordinary.  !□  crystals  usually  with  rounded  faces  and  varying  from  tliose  which 
are  colorless  and  free  from  flaws  (first  water)  through  many  faint  shades  of  color,  yellow  the 
moBi  commou  ;  rose,  green,  and  blue  shades  are  rare,  especially  the  last ;  often  full  of  flaws  aod 
hence  of  value  only  for  cuttiug  purposes.  . 

The  crrstals  often  contain  auinerous  mlcToscopic  cavities  (Brewster),  and  some  are  rendered 
nearly  blacK  by  their  number ;  and  around  these  cavities  the  diamond  shows  evidence,  by 
polanzed  light,  of  compression.  Sometimes  crystals  bear  impressions  of  other  crystals.  Inclu- 
sions of  small  diamonds  are  common  ;  also  others  of  a  green  chloritic  mineral,  of  hematite,  of 
carbonaceous  matter,  of  rutile  (?)  have  been  noted. 

2.  Bort  or  Boort ;  rounded  forma  with  rough  exterior  and  radiated  or  confused  crystalline 
structure,  often  aggregated  together,  or  enclosing  crystals.  Mo  distinct 
cleavage  obtalDahle.  Hardness  greater  than  in  the  cnrstals,  and  specitic 
gravity  less.  Luster  greasy.  Color  grayish  to  blackish.  Translucent.  There 
are  gradual  transitions  from  the  perfectly  crystallized  diamond  through  the 
forms  imperfectly  crystallized  or  made  up  of  several  individuals  to  the  true 
bort,  as  again  between  the  bort  aud  carbonado.  Crystals  or  fragments  of 
crystals  useless  as  gems  are  also  called  bort  in  the  trade. 

3.  Carbonado  or  Carbon  ;  black  diamond.  Massive  with  crystalline  struc- 
ture, sometimes  granular  to  compact,  without  cleavage.  Hardness  as  great  as, 
or  greater  than  with  the  crystals  and  less  brittle,  but  specific  gravity  less,  due  In 
part  to  slight  porosity.  Luster  resinous  to  adamantine.  Color  black  or  gray- 
ish black.  Opaque.  Found  occasionHlly  in  large  masses  up  to  TSl  carats  (Boutan).  The  true 
carbonado  seems  to  graduate  Into  tbe  distinctly  crystallized  mineral.  It  is  obtained  chlefljr 
from  tbe  province  of  Bahia,  Brazil. 

Comp. — Pure  carbon,  except  in  the  aiitliracitic  variety,  carbonado,  from  which 
Kivot  obtained  oii  combustion  an  ash  varying  from  0".;4  to  2-03  p.  c.  (Dx.). 

Pyr.,  etc. — Unaffected  by  heat  except  at  very  high  temperatures,  when  (In  an  oxygen  atmo* 
sphere)  it  bui-ns  to  carbon  dioxidu  ;  out  of  contact  with  tbe  air  It  Is  transformed  into  a  kind  ot 
coke.*   Not  acted  upon  by  acids  or  alkalies. 

Oba. — The  diamond  occurs  chiefly  In  alluvial  deposits  of  gravel,  sand  or  clay,  associated  with 
quartz,  gold,  platinum,  zircon,  octahedrite,  rutile,  brooklte,  hematite,  Umenlte  and  also  anda- 
lusite,  cbrysoberyl.  topaz,  corundum,  tourmaline,  garnet,  etc.;  the  associated  minerals  being 
those  common  in  granitic  rocks  or  gratiitic  veins.  Also  found  in  quartzoee  conglomerates,  and 
further  In  connection  with  the  laminated  granular  quartz  rock  or  quartzose  hydromica  schist, 
Uacolumyte,  which  In  thin  slabs  is  more  or  less  flexible.  This  rock  occurs  at  the  mines  of  Brazil 
and  the  Urals ;  and  also  in  Qeorgia  and  North  Carolina,  where  a  few  diamonds  have  been  found. 

It  has  been  reported  as  occurring  tn  situ  in  a  pegmatyte  vein  in  gnei&s  at  Bellary  in  India 
(Chnper').  It  occurs  further  in  connuclion  wlih  an  eruptive  peridotyte  in  ijoulh  Africa.  It  has 
been  noted  as  grayish  particles  formiug  one  per  cent  of  the  meteorite  whidi  fell  at  Novo-Ui-ei, 
Govt.  Pensa.  Kuss^a,  Sept.  33,  1886 ;  also  iu  the  form  of  black  diamond  (H.  =  9)  In  tbe  meteorite 
of  Carcote,  Chili*.  (Cf.  also  Ciiftoiiile,  p.  0.)  Dnubree  has  poiuted  out  the  analogy  existing 
between  the  occurrence  of  tbe  diamond  in  South  Africa  (see  below)  and  In  meteorites,  C.  K., 
110, 18,  1890. 
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India  was  the  chief  source  of  diamooda  from  very  early  times,  as  recorded  by  Saiukrit 
writeri^  down  to  the  discorery  of  the  Bruilian  miDes.  There  are  three  principal  k>caUties. 
Hie  flrat  In  southern  India,  in  the  Madias  presidency,  embnu^  the  districts  oz  Eadapah  (or 
Cuddap^),  Bellary,  Kamul,  Eistna  and  Oodavari,  This  region  Includes  the  famous  "  Gol- 
coods  mines,"  the  name,  however,  as  stated  by  Ball,  being  to  some  eztmt  a  misnomer  since  it 
was  merely  the  mart  where  the  diamonds  were  bought  and  sold;  It  was  originaUy  applied  to  the 
capital  DOW  represented  only  by  on  abandoned  fort  near  Hyderabad,  and  was  thence  extended  to 
the  surrounding  district  A  second  region  farther  north  covers  a  large  tract  between  the  Hi^ui- 
nadl  and  Godanri  rivers ;  It  includes  the  neighborhoods  of  Sambalpur  and  Walrogarh  80  mile* 
southeast  of  Nagpur.  Connected  with  this  tract  there  are  also  two  or  three  localities  within  Uie 
province  of  Chutia  Nagpur,  where  diamonds  have  been  found.  A  third  region  is  in  Bundel. 
khand,  in  central  India,  especially  near  the  town  of  Panns.  In  addition  to  the  preceding  some 
diamoads  have  also  been  reported  as  obtained  from  a  bill  stream  near  Simla.  The  Indian 
dismoDds  were  obtained  in  part  from  alluvial  washings,  in  part  from  a  quartz(we  conglomerate  ; 
at  Puma  this  conglomerate  (Rewah  group)  appears  to  be  largely  made  up  of  fragments  of  a  lower 
sandstone  (Semrl  sandstone)  which  !t  has  been  suggested  may  represent  the  original  matrix. 
T^e  yield  of  the  Indian  mines,  once  so  large,  is  nowlnsigniflcant ;  it  is  mentioned,  however,  that 
one  stone,  weighing  whoi  rough  67  and  assent  25  can^  was  found  in  1881  in  the  Belhry  district 
(Mallet).  . 

The  diomimd  deposits  of  Brazil  have  been  worked  since  the  early  part  of  the  18tb  century, 
■nd  have  yielded  very  largely,  although  at  the  present  time  the  amount  obtained  is  small.  The 
most  important  region  was  that  near  Diamantlna  in  the  province  of  Minas  Geraes.  It  is  situated 
along  the  crest  ana  on  the  flanks  of  the  Serro  do  Espinluifo,  the  mountain  ridge  which  separates 
the  Sao  Francisco  river  and  its  branches,  especially  the  Rio  das  Velhas  on  the  west,  from  the 
Jequitinhooha,  and  the  Doce  on  the  east.  The  diamonds  are  obtained  in  part  from  river  wash- 
ings (terrioot  do  rio),  aa  conspicuously  those  of  the  bed  of  the  Jequitinhoooa,  and  in  part  from 
^wrie  washings  (mtomm  docampo)aa  on  the  high  ridge  known  aa  the  heights  of  Currnlinho. 
The  river  dep(^ts  (eatealho)  conslsl  of  rolled  quartz  pebbles,  mixed  with  or  cemented  by  a  ferru- 
ginous clay,  which  usually  rests  on  a  bed  of  clay.  The  most  common  associated  minerals  are 
ruUle,  octahedrite,  brookite,  hematite,  martite,  ilmenite  and  magnetite,  with  also  quartz, 
c^nite,  tourmaline,  lazulite,  gold,  and  many  others  as  garnet,  zircon,  euclase,  topaz,  etc.  The 
diamonds  are  most  abundant  m  the  ealdeiroea,  which  seem  to  be  large  potholes  or  giant  kettles. 
In  the  upper  plateau  diggings,  the  diamond  occurs  In  part  In  a  sort  of  cotiglomeiate  called  the 
ffUTffHiAo,  consisting  of  quartz  fragments  which  are  less  rolled  than  those  of  the  cascalbo,  aa  are 
also  the  accompanying  minerals,  which  occur  too  In  less  abundance.  At  some  of  these  mines,  as 
th(Me  of  Sflo  JoSo  da  Chapada,  the  diamonds  occur  in  clay  {barro)  which  has  been  regarded  aa 
the  result  of  the  decomposition  in  titu  of  veins  traversing  the  hydromica  schist  and  itacolumyte 
formation.  At  Qr&o  Hogor,  farther  north,  diamonds  have  been  obtained  in  the  quartzose  schist 
(otlleil  itacolumvte),  though  mo»t  of  the  specimens  showing  this  association  are  fraudulent. 

Other  Bradlian  locauiies  are  those  of  Bagagem  and  Abaethe,  southwest  of  Diamantlna; 
fartlMT  the  Len^Aes  and  other  mines  of  the  province  of  Babia,  discovered  in  1B44,  and  finally 
on  the  Salobro  and  other  branches  of  the  Bio  Pardo,  two  days'  journey  from  the  little  port  (U 
C^avieiraa,  discovered  in  1881. 

The  discovery  of  diamonds  In  South  Africa  dates  from  1867.  The  diamonds  occur  in  the 
gravel  of  the  V&al  river,  from  Potchefstroom,  capital  of  the  Transvaal  Kepublic,  down  to  Its  junc- 
tion with  the  Orange  river,  and  thence  along  the  latter  stream  as  far  as  Hope  Town.  The 
principal  river  diggings,  however,  are  along  the  Vaal  river  between  Klip  Drift  and  lis  junction 
with  the  Hart  river.  These  have  yielded  well,  including  some  large  stones  (as  the  "  Htewart," 
and  "  Star  of  South  Africa"),  but  are  now  comparative^  unproductive,  and  have  been  nearly 
abandoned  for  the  d?y  diminjfa,  discovered  In  1871.  , 

These  are  chiefly  in  Griqualand-West,  south  of  the  Vaal  river,  on  the  border  of  the  Oranga 
Free  State.  There  are  here  a  number  of  limited  areas  approximately  spherical  or  oval  in  form, 
with  an  average  diameter  of  some  200  to  800  yards,  of  which  Kimberley,  De  Beer's,  Du  Tolti 
Pan  and  Bultfontein  are  the  most  important.  A  circle  3(  miles  in  diameter  encloses  the  four 
principal  diamond  mines. 

The  general  structure  is  similar :  a  wall  of  nearly  horizontal  black  carbonaceous  shale  with 
upturned  edges  enclosing  the  diamantiferous  area.  The  upper  porliou  of  the  deposit  consists  of 
a  friable  mass  of  little  coherence  of  a  pale  yellow  color,  called  the  "yellow  ground."  Below 
the  reach  of  atmospheric  influences,  the  rock  is  more  flrinand  of  a  bluisli  green  or  greenish  color; 
it  Is  Called  the  "  blue  ground  "  or  simply  "  the  blue."  This  consists  essentially  of  a  serpentinous 
breccia:  abase  of  hydrated  magnesian  silicate  penetrated  bycnlcite  and  opaline  silica  and  enclos- 
ing fragments  of  bropzite,  diallage,  vaalite,  also  garnet,  magnetite,  and  ilmenite,  and  less  com- 
monly smaragdite,  pyrite,  zircon,  etc.  The  diamonds  are  rather  abundantly  disseminated 
through  the  mass,  in  some  claims  to  the  amount  of  4  to  Bcarats  per  cubic  ynrd.  The  original  rock 
seems  to  have  been  a  peculiar  type  of  peridotite  which  has  been  called  Kimberlyie.  These  areas 
are  believed  to  be  volcanic  pipes  and  the  occurrence  of  the  diamonds  is  obviously  connected  with 
the  eruptive  outflow,  whether  brought  up  from  underlying  rocks  (as  the  large  number  of  broken 
Btones  suggests)  or  formed  by  the  action  of  heat  upon  the  carbonaceous  shales  is  uncertain. 

Since  the  discovery  of  the  South  African  mines  in  1867,  up  to  1886,  It  has  been  e.'<timatcd  that 
the  region  has  yielded  stones  sa grwating  upward  of  80  million  carats,  of  a  value  of  from  300  to 
350  mUlion  dolkrs ;  Uie  yield  for  l&e6  was  over  8  miUion  carats.  (Jb.  MIn.,  2, 81, 1887.)  Anothat 
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estimate  (1889)  gives  as  the  amount  obtained  from  Kitnberley'a,  De  Beer'a,  Du  Toll's  I^in.  and 
BultfoDteiD,  between  Sept.  1882  and  tbeendof  1»88, 18  million  carais  valued  at  nearly  100  milHon 
dollars  ;  furllier,  the  entire  production  of  the  18  years  [1871-1889  incl.)  is  estimated  as  exceeding 
40  milliuQ  carats,  or  more  than  ^hi  torn.  Tlie  smgle  mine  of  Eimberley  is  said  to  have  yielded 
from  1871  to  the  end  of  1885  about  17i  milllou  carats  (8f  tons),  while  the  total  smount  of  reef 
ud  ground  excavated  exceeded  SO  million  tons.  (J.  Soc.  Arts,  Oct.  4,  1889.)  In  1889  the  yield 
is  stated  to  have  been  8  million  carats  valued  at  over  20  milHou  dollars. 

Diamonds  are  also  obtaioed  in  some  quantity  in  liurneo,  associated  with  platinum,  etc.:  thus 
on  the  west  in  the  basin  of  the  Kapoeas  river  near  the  town  of  Pontianak,  and  also  in  (he  south- 
east near  Bandjermassim.  Id  Australia,  in  alluvial  deposits  near  Mudgee  on  the  Cudgeeong 
river  and  Bingera  in  the  valley  of  the  Horton  river  in  New  South  Wales.  Other  localities, 
chiefly  In  connection  with  gold-wasblugs,  have  be»i  noted  In  Victoria,  Queensland,  and  SouUi 
Australia. 

The  Ural  diamonds  were  discovered  in  1829 ;  they  occur  In  the  detritus  along  the  Adolfskoi 
rivulet  near  Bisersk.  where  worked  for  gold,  and  also  at  other  places. 

In  the  United  States  a  few  crystals  have  been  met  with  iu  Rutherford  Co.,  N.  C,  and  Will 
Co.,  Ga. ;  tliey  occur  also  at  Portia  mine,  Fmukliu  Co.,  N.  C.  (Genlh) ;  one  handsome  one,  over 
^  in.  in  diameter,  in  the  village  of  Manchester,  opposite  Richmond,  Va. ;  one  weighing  4i  carats 
was  found  in  1888  at  Dysortville,  McDowell  Co.,  N.  C. 

In  California,  at  Cberokce  ravine,  iu  Butte  Co.  ;  also  in  H.  Sao  Juan,  Nevada  Co. ;  in  French 
Corral,  one  of  1^  carais;  at  Forest  Uill,  £1  Dorado  Co.,  of  li  carata ;  Fiddletown.  Amador  Co. ; 
near  E*1acervi]le.    Reported  from  Idaho  and  from  Oregon  with  platinum. 

The  largest  diamond  of  which  we  have  any  knowledge  is  mentioned  by  Tavernicr  (1676)  as 
in  possession  of  the  Great  Mogul.  As  figured  by  him  it  had  the  form  and  size  of  half  a  hen's 
egg.  It  is  stated  to  have  weighed  originally  7U0  carats,  but  there  Is  some  question  as  to  this 
amount,  and  it  may  have  been  much  less.  Some  authors  believe  that  the  Kohinoor  is  identical 
with  this  diamond,  perhaps  reduced  in  size  by  cleavage.*  The  Kohinoor  weighed  when  brought 
to  Englaud  186  carats,  and  as  recut  as  a  brilliant,  It  weighs  now  100  carats.  Other  famous 
diamonds  are:  the  Orlov,  193  carats;  the  Regent  or  Pitt,  167  carats;  the  Floreolioe  or  Grand 
Duke  of  Tuscanv,  183  carats ;  the  Sancy,  AS  carats.  The  "  Star  of  the  South,"  found  in  Brazil 
In  1858,  weighed  before  and  after  culting  respecttvely  254  and  126  carats.  Also  famous  because 
of  the  rarity  of  their  color  are  the  green  diamond  of  Dresden,  40  carats,  and  the  deep  blue  Hope 
diamond  from  India,  weighing  44  cants.  The  history  of  the  above  stones  and  of  others  is 
given  in  many  works  on  gems. 

Of  more  recent  atones  from  South  Africa  may  be  mentioned  :  The  Victoria  (or  the  Imperial) 
from  one  of  tbe  Kimberley  mines,  which  weighed  as  found  457  carats  ;  it  was  reduced  to  380 
carats  by  cutting,  and  later  was  recut ;  is  now  said  to  be  a  perfect  brilliant  of  180  carats.  The 
Stewart  weighed  before  and  after  cutting  388  and  120  carats  respectivelv ;  the  Star  of  South 
Africa,  88  and  46  cants.  Tbe  Tiffany  diamond,  of  a  brilliant  golden  yellow,  weighs,  cut  as  a 
double  brilliant,  135  carats.  Tbe  colorless  Porter  Rhodes  diamond,  found  at  Kimberley  in  1680, 
weighed  150  carats  uncut.  Tbe  Julius  Pam  diamond,  241^  carats  (uncut)  was  found  at  tbe  new 
Jagerfonsteln  United  mine  in  1889. 

Artit— Repeated  attempts  to  form  the  diamond  artificially  have  been  unsuccessful ;  further, 
its  method  of  formation  in  nature  is  a  matter  of  vague  hypothesis  and  speculation. 

Ref.— >  See  the  monograph  of  Rose-Sadebeck,  Abh.  Ak.  Beriin,  1876;  Zs.  G.  Ges.,  30,  606, 
1878.  Some  of  these  planes  (e.g.,  ^,  A,  u,  S)  most  be  regarded  as  doubtful  because  of  their 
rounded  faces.  Of.  also  HIrachwald,  Zs.  Kr.,  1,  213,  1877 ;  Groth,  Hin.  Sanunl.  Strassb.,  4, 
1878. 

•  Wied.  Ann..  1,  462,  1877.  »  N.  R.,  p.  7,  1867.  *  Wied.  Ann,.  22,  424,  1884.  •  On  the 
phenomena  accompanying  combustion,  see  Itose,  Pogg.,  148,  497,  1873;  ScbrOtler,  Ber.  Ak. 
Vfici.  63  (1),  4t^,  1871 ;  £.  v.  Baumhauer,  1,  c.  *  On  inclusions,  see  Goeppert,  Nat.  Vh.  Haarlem, 
1864. 

^  On  the  occurrence  of  diamonds  in  India,  see  V.  Ball,  Geol.  India,  vol.  3,  pp.  1-50,  1881; 
Chaper,  C.  R.,  98,  113.  1884.  In  B-agU.  of  later  writers.  Gorccix,  C.  R.,  93.  981,  1881  :  Derby, 
Am.  J.  Sc.,  24,  34.  1882.  In  South  Africa,  Dunn,  Q.  J.  G.  Soc.  30.  54.  1&74,  33,  879.  1877, 
37.  609.  1881 ;  J.  A.  Koorda  Smit,  Arch.  Neerl..  IB,  81,  1880 ;  A.  Moulle.  Ann.  Mines,  7,  193, 
1885  ;  H.  C.  Lewis,  Proc.  Brit.  Assoc.,  1887.  In  the  Unil.  Kk.,  Min.  RussJ..  6.  878,  1866.  In 
2feiD  Sonlh  Wa4e8.  Liversidge,  Min.  N.  S.  W.,  116,  1888.  UnttedStaUa,  Kunz,  Qcms  and  Precious 
Stones  of  North  Ameriai,  1890. 

>  Diamond  in  meteorites,  Erofeyev  and  Lachinov,  Vh.  Min.  Ges.,  34,  263, 1884;  Sandb., 
Jb.  Min.,  2,  173,  1889 ;  Will  and  Pinnow,  Ber.  Ch.  Ges.,  23,  345,  1890. 

The  general  literature  contains  such  books  ss  the  Edelateiukunde  of  Klugc  {1871),  Scbrauf 
ri860),  Groth  (1887);  Bumham  on  Predous  Stones  (Boston,  1886).  A  good  summary  of  all 
points  in  regard  to  the  diamond  is  given  by  M.  E.  Boutan,  Le  DIamant,  Paris,  1886,  828  pp.. 
with  numerous  plates,  etc.;  pp.  812-&0  give  a  yery/^U  btbUographp. 

CLn-TONiTK.   FteteAer,  Hln.  Hag.,  7.  121, 1887. 

In  minute  cubic  crystals,  sometimes  with  dodraiUiedral  faces,  or  with  those  of  a  low  tetra- 


*  A  discussion  of  this  subject  is  given  in  Ball's  Translation  of  Tavernier's  Travels  in  India, 
London.  1889. 
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hBnhednm.  No  cleavage.  Faces  often  depressed.  H.  =  8'6.  Q.  =  S-18.  Color  and  streak 
black.  CoMF.— Carbon,  like  rraphite,  witb  which  it  agrees  in  characters  ezcrot  form  and  hard- 
D£si.  From  the  Youndegin,  West  Australia,  meteoric  iron,  found  hi  1884.  Named  after  R.  B. 
Clifton.  Professor  of  Physics  at  Oxford,  England.  Graphitic  crystals,  of  cubo-octabedral  form, 
occur  in  the  Cocke  Co..  Tenu.  (Sevier)  iron. 

Uudinger(Pogg.,  67,  487, 1846) described  graphite  crystals  from  the  Magura,  Arva  meteorite, 
regarded  hy  him  as  peeudomorphs  after  pyrite,  but  suggested  by  Rose  to  be  pseudomorph  after 
dimmond.  Beschr.  Meteor.,  40, 1864.  Brasiaa  lias  studied  the  Arva  crystals  further,  identifying 
the  forms  (810,  880) ;  he  shows  that  th^  and  the  cliftonite  are  to  be  regarded  as  pBeudomorpha 
afta  diamond,  Aon.  Mus.  Wten.  4, 108, 1888. 


2.  ORAFBITE.  Plumbago,  Holybdsna,  Bly-Ertz,  Bromell.  Min. .  S8.  1788  [not  Plumbago 
Affrie.,  Oemer].  BIyertz  pt.,  Hica  pictoria  nigra,  Holybdsna  pt..  Wall.,  181,  1747.  Hica  dea 
Pdotres.  Crayon,  i'V.  rw.  Wall.,  17S8.  Black  Lead.  Relssblei  (=  Drawtng-lead)  &0rm.  Molyb- 
dKDumXtnn.,  1768.  Plumbago  BeJuel*  (proving  its  carbon  nature),  Ak,  H.  Stockholm.  1778. 
Plombagine  de  Litie,  Crist.,  1788.  Graphit  Wem.,  Bernn.  J.,  880.  1789,  Karat..  Mus.  Lesk.,  2, 
389.1788.  Melangraphit  Said.,  Handb..  518,1845.  Fer  carbur£  Fr.  Grafite,  Pombaggine 
IM.  Gnfita^pon. 

fihomboliedral.   Axis  h  =  1-3859  ;  0001  A  1011  =  *58°  Eenngott'. 

Fora«^e(0001,O);  a(llSO,ifi);  raoll,  IQ:  ((8346.  t-8);  <(llSl,  2-8).  Angles:  ti  =  iSrU'\ 
a  =  70'  10';  rr'=94*Sl'. 

In  six-sided  tabular  crystiils  striated  |  edge  c/r,  faces  rarely  distinct.  Com- 
fflonly  in  imbedded  foliated  masses,  also  columnar  or  radiated;  scaly  or  slaty; 
granular  to  compact ;  earthy.   Rarely  in  globular  coiicretions  with  radiated  structure. 

Cleavage:  basal,  perfect,  r  indi8tinct(?).  Thin  laminae  flexible,  inelastic 
Feel  greasy.  H.  =  1-2.  G.  =  2-09-2-23;  2-3*29  Keung.  Luster  metallic,  8om&- 
timce  dull,  earthy.  Color  iron-black  to  dark  steel-gray.  Opaque.  A  conductor  of 
electricity. 

Comp. — Carbon,  like  the  diamond;  often  impare  from  the  presence  of  iron 

sesqnioxide,  clay,  etc 

The  purest  forms  usually  yield  upon  combustion  a  little  ash,  from  a  fraction  of  one  per  cent 
opwHrda  (see  6th  Ed.  p.  24).   The  specific  gravity  varies  vrltb  the  amount  of  impuritiea.  Ram- 
melsberg  obtained  as  the  residue  upon  igniiloa  of  purified  graphite :  Ticonderoga  0-24  p. 
Siberia  (Alibert)  0  60,  Arendal  0  64,  Upemavik  187.  Jfin.  Ch..  1,  187S. 

Pyr.,  etc — At  a  high  temperature  some  graphite  bums  more  easily  than  diamond,  other 
varieties  (e.g.  Ticonderoga)  much  less  bo  (Rose.  cf.  Itg.  1.  c).  B.B.  infusible  ;  fused  with  nitre 
in  a  platinum  spoon,  denagrates.  converting  the  reagent  into  potassium  carbonate,  which  eifer- 
vescea  witb  acids,    tjnaltered  by  acids. 

Oba. — Graphite  occurs  iu  beds  and  embedded  masses,  laminse,  or  scales,  In  granite,  gneiia, 
•  mica  schist,  crystalline  limestone.   It  is  in  some  places  a  result  of  the  alteration  by  heat  of  the 
coal  of  the  coal  formation.   Sometimes  met  with  in  basaltic  rocks,  as  witb  the  metallic  Iron 
of  Ovifak,  Greenland.    It  is  often  observed  in  meteoric  Irons',  either  in  nodules  or  In  veins; 
the  Sevier  iron  yielded  a  nodule  weighing  02  grams.    Cf.  aloo  Cllftoulte, 

A  fine  variety  of  graphite  occurs  at  Borrowdale  In  Cumberland,  In  nests  In  trap,  which 
occurs  in  clay  slate  ;  in  Gleostrathfarrar  in  Inverness-shii-e,  forms  nests  in  gneiss ;  at  Arendal  in 
Norway,  in  quartz ;  at  Fargas  in  Finland  ;  in  the  Urals,  Siberia,  Finland  ;  in  various  parts  of 
Austria;  at  ^ssau  Id  Bavaria  France ;  at  Craigman,  Ayrshire,  It  occurs  in  coal-beds  which 
have  been  altered  by  contact  with  trap.  In  Irkutsk,  in  the  Tuokinsk  Mta..  in  eastern  Siberia, 
the  Alibert  graphite  mine  affords  some  of  the  best  graphite  of  the  world  and  in  large  quantitiea 
(Kk.  Hin.,  4.  1868).  Large  quantitiea  are  brought  from  the  East  Indies,  especially  from 
Ceylon. 

Forms  beds  in  gneiss,  at  Sturbridge,  Mass.;  also  at  North  Brookfleld,  Brimfleld,  and  Hin» 
dale,  Mass. ;  in  Cornwall,  near  the  Housatonin,  and  in  AsUford,  Conn.  ;  at  Goshen,  Sullivan 
Co.,  N.  H. :  also  In  Brandon,  Vt. ;  at  Grenville,  Pr.  O.,  associated  witb  titanite  and  wollastonite 
in  granular  limestone.  Foliated  graphite  occurs  in  large  quantities  at  Ticonderoga,  on  Lake 
Gerave ;  also  upon  Roger's  Rock,  associated  with  pyroxene  and  titanite.  Near  Amity,  Orange 
Co.,  N.  T.,  it  IB  met  with  in  white  limestone,  accompanying  spinel,  cfaondrodite.  hornblende, 
etc.;  at  Rossie,  St.  Lawrence  Co.,  N.  T.,  crystallized  with  iron  ore,  and  in  gneiss  ;  at  Hillsdale, 
Columbia  Co.,  N.  T.;  at  Bloomingdale,  N.  J. ;  at  Franklin,  N.  J.,  In  rounded  concretions 
radiated  within  ;  in  Loudon  Co.,  Va.;  in  Wake  Co.,  N.  C. :  on  Tiger  Hlver.  and  at  Spartanburgh 
near  the  Cowpens  Furnace.  S.  O. ;  also  in  Bucks  Co.,  Peon.,  three  miles  from  Attleboro'.  associ. 
ated  with  wollastonite,  pyroxene,  and  scapoHte  ;  and  one  and  a  half  miles  from  this  locality,  it 
occurs  in  abundance  In  syenite,  at  Hansell's  black-lead  mine ;  also  at  Byers,  Chester  Co.  A 
graphitfc  earth  Is  mined  for  paint  in  Garland,  Montgomery,  Hot  Spring  and  Polk  Cos.,  Arkansas. 

In  Callfonila,  at  Bonora,  Tuolumne  Co.,  a  deposit  was  formerly  worked ;  occurs  alao  at 
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Summit  Oity,  Alpine  Co..  near  Fort  Tejoo,  Eero  Co.,  Tejunga,  Lob  Angeles  Oo.,  Boaer  Hill, 
Freauo  Co.,  and  elsewhere.  In  Humbuldt  Co.,  Nevada;  Beaver  Co.,  Utub ;  Albany  Co.. 
Wyomiog.    A  large  deport  occurs  at  St.  John,  New  Brunswick. 

In  the  United  Statea,  ihe  mines  of  Ticonderoga  furnish  most  of  the  graphite  mined  commer* 
daily:  5.)0,000  lbs  were  produced  in  1883,  415,600  In  1880,  828,000  in  1887;  also  the  Heron  mine 
near  Raleigh,  N.  C.  yielded  20.0U0  lbs.  In  1887. 

The  oatiie  MocA  lead,  applied  to  this  species,  is  Inappropriate,  as  it  cwDtaina  no  lead.  Tlie 
name  graphite,  of  Werner,  is  derived  from  ytja^eiy,  to  write. 

Artir — A  common  product  in  iron  furnaces. 

Raf.— >  Ticonderoga,  Uln.  Not ,  xir.  10 ;  Ber.  Ak.  Wien.  13, 1854.  Noi^eDsklOld  made  the 
graphite  from  Ersby  and  Storg&rd  mouoclinic,  Pogg.,  96,  110,  1856.  The  author's  observations 
on  IMconderoga  crystnls  couQroi  Keungott.  HI,  tijOgrcu  has  shown  tliat  tlie  species  must  be 
regarded  as  hexagonal,  Ofv.  Ak.  Stockh.,  41,  No.  4.  3U,  1884.  'Cf.  Kenug.,  I,  c— some  doubt 
aurroDuda  the  measurements  ami  planes  because  of  the  extmordinary  tiexibUity  of  the  material. 
Of.  Dx.,  Miu.,  2,  28,  1874.  >Heunier,  Ann.  Ch.  Phys.,  17.  46,  1609  ;  J.  L  Smith,  Am.  J.  8c., 
11,  888.  488.  1878. 

TRKHBHaBBBiTB.  Piddiiiffton,  Appears  to  be  impure  gr^hlte,  or  is  between  coal  and 
graphite ;  tt  ii  scaly  in  structure,  and  highly  metallic  in  luster.  Sent  from  Tenasserim  by 
Capt.  Tremenlieere.    Cf.  Mallet,  Min.  India,  p.  11,  1887. 

Graphitoid  from  the  mica  schists  and  pliyllytes  of  the  Saxon  Erzgebirge,  is  a  form  of  com- 
bustible carbon,  burning  in  the  Uame  of  a  Bunseii  burner.  Analysis :  C  99'76,  H  0-34  =  100. 
Occurs  as  an  incrustation,  also  Impregnntea  the  rock  mass  in  fine  bands.    Bauer,  Zs.  O.  Ges.,  37, 


ScHnNQiTs,  from  the  Olonets  Government,  Russia,  is  a  similar  amorphous  form  of  ciirhoo 
intermediate  between  anthracite  and  graphite,  occurring  In  phyllite.  Named  (1884)  from  the 
locality  Schunga.  Qt.  =  1*98.  Contains  0-40  p.  c.  hydrogen.  Inottrantutt,  Jb.  Min.,  1,  97, 
1880 :  1, 02, 188«L 


3.  SnXfPBUK.    Schwefe)  Qerm.    Svafvel  Swed.   Soufre  Fr.    Solfo  Ital.   Azufre  if^n. 


Orthorhotnic.    Axes  li:h:i=  0-81309  :  1  :  1-90359  Eoksharov'. 

100  A  110  =  39^  6'  51",  001  A  101  =  66"  53'  8",  001  A  Oil  =  62"  17'  1". 


441,  1885. 


2.  Sulpbar  Oroap. 


Foinu*: 


w{038,  1-0 
n(OIl  ,  1-iJ 
©(031  ,  8-1)' 


idlB,  i)  5(221  , 
0(114,    i)*  r(831. 


2)' 


i(344,  1-1) 

2(135,  j-3) 
1(133. 

?(181,  8-8) 


111(110.  /) 


a  (100  ,  t^i) 

b  (010 , 

c  (001  ,  0) 


u(t08, 

<  (101  ,  1-i) 

0(018,  i-i) 


1. 


a. 


6. 


Figs.  1 — simple  forms.   6,  Swuszuwlce,  Zeph.   7,  Phlcgraean  Fields.  Sod. 
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78'  14' 

kk 

63'  ir 

at 

87'  58' 

a 

66°  52* 

75°  56' 

188=  44' 

n' 

64=  47' 

w»' 

108'  81' 

124°  84' 

=  18'  Sa*  «r    =  88'  1(H'  =  89°  M' 

em  =  38°  Id"  M    =   50  59'  48"  Sff 

«»  =  37°  2'  «e    =  80°  48'  "      Z  S-  o- 

^-fi?°42^  =  80°85'  aa"'  =  a7°69' 

«r  -  83  42  jjp'   =  •(H°  52'  rr"'  =  80'  2*' 

e/S  =  55°  Sff  »'    =   84^  17' 

Twins  ^:  tw.  plane  (1)  e  (101),  sometimea  as  symmetrical  penetration  twins; 
(2)  m  rather  rare ;  (3)»(011).  Crystals  commonly  acute 
pyramidal  (figs.  1-4);  sometimes  thick  tabular  fr,  also 
sphenoidal  in  habit  (hemihedral  ?),  as  in  f.  6.  Also 
masdre,  in  spherical,  reniform  shapes,  incrusting,  stalac- 
titic  and  statagmitic;  in  ^i^der. 

Cleavage :  c,  m,  p  impenect.  Fracture  conchoidal  to 
aneren.  Ratherbrittletoimperfectly  sectile.  H.  =  l*5-3'5. 
G.  =  2-05-2  •09.  Luster  resinous.  Color  sulphur-yellow, 
straw-  and  honey-yellow,  yedowiah  brown,  greenish,  red- 
dish to  yellowish  gray,  htreak  white.  Transparent  to 
translucent.  A  non-conductor  of  electricity;  by  friction 
negatively  electrified. 

Optically  +.    Doable  refraction  strong.   Ax.  plane 
I      Bx  J_  e.    Dispersion  p  <  t.    Axial  angles,  Dx.*:  Rabbit  Hole,  Nat.' 

2H..r  =  108°  18*  fi,  -  2  0a»  aVr  =  69°  2' 
2H»j  =  104°  W  flf  =  2  048  .'.  SVx  =  69'  5' 
2H^bi  =  106°  16'    fiu  ~  8  082    .-.  2Vbi  =  69'  18* 

Befractive  indices,  Schraaf  *: 

Na(D  line)       a  =  1-85047         =  2  08882      y  =  2-24058 
CoHp.,  Tar.. — Pure  snlphur;  often  contaminated  with  clay,  bitumen,  and  other 
impurities. 

Sometimes  contains  traces  of  Te,  8e,  etc. :  an  oranfie-red  variety  from  Jiipan  {lellurtvl- 
pkur,  H.  Carvill  Lewis)  gave  Divers  (Ch.  News,  46,  284,  18»3)  S  99-76.  Te  017,  Se  0  06, 
AsOi)I  =  100. 

Sulphur  mar  also  be  obtained  in  the  laboratory  In  other  allotropic  forms,  see  below. 

Pyr.,  eto. — Melts  at  108°  C. ,  and  at  270'  bums  wilh  a  bluish  tlnnie  yielding  sulphur  dioxide. 
Insoluble  in  water,  and  not  acted  on  by  the  acids,  but  soluble  in  carbon  disulphide. 

Obi. — The  great  repositories  of  sulphur  art;  eitlit-r  beds  of  gyiwum  and  the  ttsHoclste  rocks, 
or  the  regions  of  active  and  extinct  volcanoes.  In  the  valley  of  Noto  and  Mazzaro,  in  Sicily; 
at  Conil,  near  Cadiz,  in  Spain;  Bex,  in  Switzerland;  Cracow,  in  Poland,  it  occurs  in  the  former 
situation;  near  Bologna,  Italy,  in  fine  crystals,  embedded  in  bitumen.  Sici.y  and  the  neighhor- 
ing  volcanic  isles;  the  Solfalara,  near  Naples;  the  volcanoes  of  the  Pncitic  ocean,  e.g.,  Kilauva 
on  Hawaii,  etc. ,  are  localities  of  the  latter  kind.  Tlie  crystals  from  tJirgentl  in  Sicily  are  some- 
times two  or  three  inches  in  diameter.  It  is  also  deposited  from  hot  springs  in  Iceland;  and 
in  Savoy,  Switzerland,  Ilanovtr,  and  other  countries,  it  is  met  with  in  certain  mctiillic  veins; 
with  lead  ores  near  MUseu  and  similarly  at  Monte  i*oni.  Sardinia.  Near  C'racow  and  in  Upper 
Egypt  there  are  large  deposits,  and  in  the  island  of  Melos.  Abundant  in  the  Chilian  Andes; 
also  obtained  from  China,  Japan.  India,  the  Philippine  islands,  etc. 

Sulphur  is  found  near  the  sulphur  springs  of  New  York.  Virginia,  etc.,  sparingly;  in  many 
coal  deposits  and  elsewhere,  where  pyrites  is  undergoing  decomposition;  in  microscopic  crys- 
tals at  some  of  the  gold  mines  of  Virginia  and  North  Carolina;  in  minute  crystals  on  cleavage 
snrfaces  of  galena,  Wheatley  mine,  Phenixville,  Pa.;  in  small  masses  In  limestone  on  the  Poto- 
mac, twenty-flve  miles  above  Washington;  In  an  extensive  bed  at  Lake  Charles,  Calcasieu 
parish,  La.;  Tom  Green  Co..  Texas. 

Some  of  the  more  important  deposits  in  the  western  U.  S.  are  the  following:  in  Wyoming, 
in  the  Uintah  Mts.,  30  miles  8.e.  of  Evanston;  in  Nevada  near  Humboldt  Ilouse.  Humboldt 
county;  also  in  the  same  county  at  the  Rabbit  Hole  Springs;  Steamboat  Springs,  Washoe  Co ' 
Columbus,  Ksmeralds  Co.  In  southern  Utah  in  large  deposits,  now  mined,  at  Cove  Creek, 
Millard  county.  In  California,  at  the  geysers  of  Napa  valley,  Sonoma  Co.;  in  Santa  Barbara 
in  good  crystals;  near  Clear  lake.  Lake  Co..  a  large  deposit,  with  a  vein  of  cinnabar  cuttinj; 
tlirough  tt.    In  the  Teliowstone  Park,  in  deposits  and  about  the  f  umaroies 
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Artit—Sulphur  may  also  be  obtained  In  the  laboratoiy  in  seretsl  other  allotropic  (onu. 
Ab  given  by  Muthmann  "  they  are  as  follows : 

S-mOphttr  Honoclinic  0-99575  :  1  :  0-99983      p  =  W  14' 

r-*ulphur  "         1-06094  : 1  ;  0-70944      yS  =  88=  l^ 

Sau^vr  "  ? 

e  aulphur  Khombohedral? 

yS-sulphur  is  obtained  front  fusion  in  prismatic  crystals,  often  scicular  or  flattened  |  100, 
With  100.  110,  210,  Oil,  111,  111;  110  a  HO  =  86°  38'.  This  fonn  was  early  studied  by 
HltBcberlich.>« 

^-sulphur  is  obtained  from  fusion,  also  by  separation  by  cherair4tl  means  from  hot  saturated 
■oluttonsof  various  compoundfi ;  habit  thin  tabular  |  010,  with  lUO,  910.  013,  111.  ill. 

d-sulpbur  obtained,  but  with  difficulty,  by  separation  by  chemical  means  at  low  tempera- 
tures in  thin  pseudo-hexagonal  plates. 

c-siilpbiir  is  the  black  sulphur  (schwarze  Schwefel  of  Magnus)  which,  it  has  been  suggested, 
may  belong  in  the  group  with  metallic  selenium  and  tellurium.  Sulphur  is  also  obtained  In  an 
elastic  rubber-like  form  when  poured  in  the  molten  condition  into  lyater  ;  this  soon,  however, 
becomes  brittle. 

Re£.— >  Mio.  RusbI.,6,868,  1874.  OD  crystals  from  Germany,  Spain, and  Lower  Egypt.  Zephar- 
ovicb  obtained  identical  results  on  crystals  from  Swoszuwice,  Jb.  Q.  Iteichs..  19,  225,  18^. 
Accurate  measurements,  showing  some  variation  in  the  form,  e»pcciiilly  between  natural  and 
artificial  crysuls,  have  also  been  made  by  Mitscherlicb,  Ann.  Ch.  Phys.,  24,  364,  1S2&,  and  I.  c. 
beluw;  Scarchi,  Hem.  6.  Campania,  1849;  Schrauf.  Ber.  Ak.  Wien,  41.  794,  I860:  Brezina, 
lb.,  60  (1),  539,  1870;  Arzruni,  Zs.  Kr.,  8,  8U8.  1884;  Molengraaff,  ib.,  14,  48,  1888  ;  Busz,  ib., 
16,  616,  1889. 

*  See  Breziua,  1.  c,  for  early  authorities;  he  adds  «.  ?,  r,  t  on  artif.  crj'st.  '  Friedlflnder, 
Min.-SHmml.  Strassburg.  p.  ^62,  1878.  'Fletcher,  Phil.  Mag..  9,  18S.  1880.  S.  D.,  Rabbit 
Hole.  Nov..  Am.  J.  Sc.,  33.  889. 1886.  ■  Moleograaff,  Saba.  W.  I.,  t.  c.  ^  Of.  Rath,  Fogg..  Erg.. 
6,  849,  18;S;  166,  41.  1875.  >  N.  R,  98,  1867.  *  1.  c.  <"  Abh.  Ak.  Berlin,  June  26,  1828. 
"  Zs.  Er.,  17,  886,  1890;  cf.  also  H?-,  Kr.  Ch.,  45,  1881. 


4.  SBIiBNSUIiFHnR.  Scbwefelselcn  Stromeyer,  Schw,  J..  43.  452, 1825.  Selenschwefel. 
Volcanite  Adam.  Tabl.  Min.,  54,  1669.    EoHde  Bombicei,  Min.,  2,  186,  1875. 

An  orange-red  or  reddish  brownish  mineral  containing  sulphur  and  selenium,  but  in 
unknown  proportions  ;  occurs  in  crusts  with  sal  ammoniiic  on  the  islands  Vulcano  and  Lipari. 
A  aeleniferous  sulphur  occurs  at  Kilauea  (J.  D.  D.),  also  in  Jajmn. 

Id  the  laboratoiy  mixtures  of  sulphur  and  selenium  have  been  obtained  in  crystallized  form. 
Muthmann '  concludes  that  up  to  35  p.  c.  of  Se,  the  form  corresponds  to  the  urthorhombic 
(T-suIphur ;  between  35  and  66  p.  c.  to  -sulphur  ;  more  than  66  p.  c.  to  a-seteoium,  which,  it  Is 
suggested,  may  correspond  to  iJ-sulphur.    Cf.  sulphur  and  selenium. 

R«f.— >  Zs.  Kr.,  17,  857,  18U0.  also  earlier ;  Rathke.  Lieb.  Ann..  162,  188.  1869.  and  Betten- 
dorff  and  Rath,  Pogg.,  139.  829.  1870. 


6.  SELENIUM.   Selen  Oerm.    Selenio  Jtal. 

Del  Rio  has  stated  that  a  mineral  from  Culebras,  Mexico,  which  he  first  announced  as 
selenide  of  mercury  and  zinc  {rioHte  of  Brooke),  was  Inter  found  by  him  to  be  a  mixture  of 
natiw  selenium  with  seleuides  of  mercury,  etc.  No  confidence,  however,  can  be  attached  to  this 
oonclnaion.   Cf.  Phil.  Mag.,  4,  118.  1838 :  8.  261, 1886. 

In  the  laboratory  selenium  can  be  obtained  In  several  allotropic  forms.  As  given  by  Muth- 
nuuin,  they  are : 

d:b:t 

a-aelenium  Monoclinic  1  63495  : 1  : 1  -6095  0  -  76°  58' 
fi-uUsnium  "  1-5016  :  1  :  1*1852      jCt  =  86°  56' 

y-ielenium  Rhombohedral 

a-aelenlu'm  is  obtained  from  hot  saturated  solutions  in  carbon  disulphide,  crystals  thin  tabular 
I  001.  of  hexagonal  habit. 

j9-setenium  is  obtained  by  the  evaporation  of  cold  saturated  solutions  in  carbon  diHulphide 
In  short  thick  prisms,  also  tabular  |  100  and  |  001 ;  this  form  was  earlier  measuiod  by 
Mitscherllch. 

^-selenium  or  metallic  vlenium  is  rhombohedral,  Isomorphous  with  tellurium  and  occurs  of 
aiinilar  habit.  G.  =  4-5.  It  Is  a  conductor  of  electricity,  but  Its  resistance  varies  widely  under  the 
action  of  light. 

It  has  been  afnumed  that  the  monoclinic  selenium  of  Mil-scherlich  was  isomorpbous  with  the 
early  known  monorllnic  sulphur  (Kg..  Kr.  Ch..  47,  65,  1881).  but  Muthmanu'a  measurements  fail 
to  snow  EDv  close  resemblance  fn  auele. 
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3.  Tellarlam-Arsenic  Group. 
&  8BLBN-TIII.LDBIU1I.  B.  B.  Sana  and  B.  L.  WtOa,  Am.  J.  Sc.,  40,  78, 18B0. 
MaasiTe,  with  indietinct  colnmnar  strnctare. 

Cleava^:  hexagonal  prismatic  perfect.  Brittle.  H.  =  2-2'&.  Loster  metallio. 
CoIot  blackish  Streak  black.  Opaque. 

CftHp. — Tellariam  and  gelenium  in  a  ratio  of  nearly  3  :  2. 

AnaL— H.  L.  WellB,  after  dedactiDg  65*68  p.  c.  gangue,  cotuiating  largelj  of  quarta  wltb 
jonu  baiite: 

1^  70-69  Be  S9-81  =  100 

Tyw^  fltc — 6.6.  on  charcoal  fuses  very  easily,  colorlag  the  flame  blue  with  a  greeoiBb  tinge, 
and  ^TiDg  a  stroDg  characteristic  odor  of  Belemum;  the  sublimate  near  the  assay  is  white,  aod 
dall  redilish  at  a  distance.  In  the  closed  tube  a  nearly  black  sublimate  with  a  reddish  edge 
(Se),  and  below  drops  with  metallic  luster  (Te).  In  the  open  tube  a  grayish  sublimate  with 
a  reddish  frinjre,  and  above  thte  volatile  cryatsb  of  8eOi;  and  below  near  the  assay  a  oopk>ui 
aubliinate  of  TeO),  fusing  into  oolorleas  drops. 

Oba.— Ocvnn  embetldfd  in  n  gangue  consisting  largely  of  quartz  with  some  barlte  at  the 
El  Plomo  silver  mine.  OJoJona  diimct,  T^cigalpa.  Uondufia. 


7.  TBLIitTRITTM.  Aunim  paradoxum  vel  problematlcum  MuUer  v.  iim«A«njfo£n,  Phvi. 

Arb.,  Wieu,  1,  1783.    Sylvanite  KirvMn,  Min  ,  3,834,  1796.   Gediegen-Tellur  Kiapr.,  Beltr.,  8, 

5.  180S.   Tellur,  Qedit^en  Bylran  Oarm.   Tellure  natif  auro-ferritere  H.   Tellurio  ItaL 

Bhombohedral.   Axis  i  =  1-3298  ;  0001  A  1011  =  *56°  55i'  Rose'. 
Fokbb:  e  (0001,  0);  m (1(^0,  J) ;  r(lOll,  A);  r.  (Olll,  -1).   Angles:  rr' =  98' S",  rr.  s=  4r  81 

Crystals  minute  hexagonal  prisms  with  r,  or  both  r  andr^and  then  hexagonal 
in  a^ct    Commonly  massive,  columnar  to  fine  granular. 

Cleavage:  m  perfect ;  e  imperfect.  Somewhat  brittle.  U.  =2-2*5. 

6.  =  6*1-6-3.    Luster  metallic.    Color  and  streak  tin-white. 

Oomp.— Tellurium,  with  aometimes  a  little  selenium,  also  gold.  Iron,  etc  A 
qiecimen  from  Nagy&g  afforded  Petz  (Pogg.,  67.  477,  1842):  Tellurium  97-218. 
and  gold  2*789.  with  a  trace  of  iron  and  sulphur.  Another  from  Fa£zebaja  gave 
von  FouUoo  :  Te  98-81,  Se  6-69  100,  after  deducting  pyrite  12-40  p.  c, 
quartz  1-10,  Vh.  O.  Reichs.,  269,  1864. 

Pyr.— In  the  open  tube  fuses,  givinga  white  sublimate  of  tellurium  dioxide, 
which  B.  6.  fuses  to  colorless  transparent  drops.  On  charcoal  fuses,  volatilises 
almost  entirely,  tingeing  ibe  flame  green,  and  giving  a  white  coatiag. 

Obs. — Occurs  at  the  mine  of  Maria  Loretto,  near  Zalalbna,  in  iSnnsylvanla 
{whence  the  name  Sylvan  and  SylvanUe),  in  sandstone,  accompanying  quartz, 

Sprite,  and  gold.    In  Boulder  county.  Colorado,  at  the  li«d  Cloud  mine  ;  also  in      Artlf.  cryst. 
Bgnolia  district  at  the  Keystone,  Dun  Raven,  and  other  mines  ;  io  the  Ballerat 
district  at  the  Smuggler  mine  ;  in  Centn^  district  at  the  John  Jay  mine  in  large  maaaea.  An 
impure  variety  from  the  Mountain  Lion  mine  has  been  called  LioniU  (6erde]l)- 

ReC— ■  Rose,  Abb.  At  Berlin,  84,  1840;  also  on  artif.  cryst..  t  (llSl  2-3).  Penfleld 
obtained  on  brilliant  artif.  cryBtala»  rr*  =  88'  lO'  (priv.  contr.);  von  Ibullon,  on  fUaebaJa 
crystals,  mr  =  88"  6'  (I.  c). 


8.  ARSBNia  Oedl^m  Arsenik,  Atmd,  Scherbenkobah,  Qvm.  Anenie  naUf  Fr.  At* 
senloo  natlvo  Ilal.,  Span. 

Bhombohedral.    Axis  t  =  1-4013;  0001  A  lOll  =  58"  17'  Zepharovich". 

Fonns :  r  (lOU,  iZ):  also  artif.  cryst.,  e  (0001,  0);  c  (10l4,  +  i);  «  (Oll2,  -  i):  h  (OSSa,  -  |). 
Angles :  rK  =  W  64',  cs  =  22'  If,  m  =  88'  58i',  tih  =  trW,      ^  87"  54',  «'  -  86'  OJ'. 

Twins:  tw.  plane  e.  Natural  crystals  rare,  usually  acicular.  Generally  gran- 
ular masslTe;  sometimes  reticulated,  reniform,  and  stalactitic  (Scherbenkobalt 
Oerm.),    Structure  rarely  columnar. 

Gleavue:  ehighlv perfect;  eimperfeot.  Fraotore  uneven  and  fine  granalar. 
Brittle.  H.  =  3*5.  G.  =  5-63-^*73.  Luster  nearly  metallic.  Color  and  streak 
tin-whitei,  tarnishing  soon  to  dark  gray. 
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CoMfb — ^Arsenic,  often  vith  some  antimony,  and  traces  of  iron,  aflver,  gold,  or 
bismuth. 

Anal.  JanoTsky  (Ber.  Ak.  Wieo,  71  (1),  276, 1875)  from  Joachimstbal :  As  90-01,  Bb  I  M, 
m  4-61,  Fe  2-07.  SiO.  0-6S,  Hd,  S  Ir.  =  99-78.  A  variety  from  Valtellina,  with  O.  =  5*777,  con. 
talned  8-8  to  10*8  p.  c.  8b,  Bizzani  and  Campani,  Zs.  Er.,  13,  194,  1886. 

Pyr.— B.B.  on  charcoal  volatilizea  without  fusing,  coat«  the  coal  with  white  araeoic  triozide, 
and  affords  a  garlic  odor;  the  coating  treated  in  R.     volatilizes,  tingeing  the  flame  blue. 

Oba.— Native  arsenic  commonly  occurs  in  veins  in  crystalline  rocks  and  the  older  schists, 
and  is  often  accompanied  by  ores  of  antimony,  raby  silver,  real^r.  q^erite,  and  other  metallic 
minerals. 

The  silver  mines  of  Freiberg.  Annaberg.  Harlenberg.  and  Scbneeberg  afford  It  in  coasider- 
able  quantities;  also  Joachimathal  in  Bohemia.  Andreasberg  In  the  Harz,  Kapnlkand  Orawitza 
in  Huagary,  Eongsberg  in  Norway,  Zmeov  in  Siberia  in  hu-ge  masses,  ana  at  St.  Haria  aux 
Mines  in  Alsace;  also  Mt.  Coraa  del  Darden,  VsltelliDB,  Italy.  Abundant  at  the  silver  mines 
at  Chafiar^illo,  and  elsewhere  in  Chili;  at  the  argentiferous  mines  of  San  Augustln,  Hidalgo, 
Slexloo,  and  Eapanga  gold  mine,  New  Zealand. 

In  the  U.  8.  at  Haverhill,  N.  H.,  in  thin  layers  in  dark-blue  mica  slate;  also  at  Jackson, 
N.  H.;  on  the  £.  flank  of  Furlong  MtD.,  Greenwood,  Me.  In  nodnles  in  a  diver  and  gold  mine 
near  Leadville,  Colorado.   WatKin  Creek.  Fraser  R.,  Qritiab  Columbia. 

The  name  arsenic  is  derived  from  the  Oreek  eippeviKoy  or  dpvfviKov,  mateuHna,  a  term 
applied  to  orpiment  or  sulphide  of  arsenic,  on  account  of  its  potent  properties. 

AIL— Oxidizes  on  exposure,  produciug  a  black  crust,  which  is  a  mixture  of  arsenic  and 
arsenolite  (As,0|),  also  producing  pure  arseuoUte. 

Rat—'  Joachimstbal.  Ber.  Ak.  Wien,  71  (I).  272, 1875.  Rose  gives  for  artif .  crrstals.  rr'  = 
M*  «r.  Abb.  Ak.  Berlin,  8S,  1849 ;  MUler  gives  rr*  =  M  19',  Hin.  p.  117, 18S3. 

AnsEHOLAHPBiTB.— (7.  HintMO,  Zs.  Er..  11,  606,  1886.  Arsenlk-wismuth,  Werner;  arsen- 
ghuz,  hypotyphit,  BreUhaupt. 

Appareotly  an  allotropic  form  of  arsenic.  Massive,  with  libroiis  foliated  structure,  showing 
one  cleavage.  B.  =2.  G.  =  5'3-5'5.  Luster  metallic,  brilliant.  Color  lead-gray.  Streu 
black.  Composition,  nearly  pure  arseuic.  Werner's  mineral  contained  8  p.  c.  bismuth  ;  a 
nwcimen  examined  by  Freuzel  (Jb.  Min.,  677,  1874)  gave:  As  95-86,  Bi  I'Ol,  Fe  101, 
SO-99  ~  99*47.  The  original  araenglanx  Is  from  Marienberg,  Saxony;  also  reported  from  Mar- 
klrch  in  Alsace.  Hintze  obtained :  As  98-48,  Fe  1  00,  SiO*  0  05 ;  his  mineral  was  from  Copiapo, 
Chill.  Differs  from  ordinary  arsenic  in  structure,  softness,  lower  vpeclflc  gravity  and  ImUtut 
luster;  the  last  character  suggests  the  name  from  Xafiitpoi  Itutroiu. 


9.  AIXEMONnm.  Antimoine  natif  arsenifere  ff.,  Tr.  4^  281, 1822.  Arsenikwiessghuix 
Zippe,  Vh.  Ges.  Mus.  BObmen,  1824,  102.  Arsenlk-Antimon  Bauam.  Arseulure  d'Antlmoine 
Fr.  Antimon-Arsm,  Araenantimon,  Osrm.  Arsenical  Antinu»y.  Allanontit,  .flinU.,  Handb., 
667,  1845 

Rhombohedral.  In  reniform  maases  and  amorphous;  structure  curved  lamel- 
lar; also  fine  granular. 

H  =  3-5.  G.  =  6-203,  Eg.  Luster  metallic,  occasionally  splendent;  some- 
times dull.    Color  tin-white  or  reddish  gray;  often  tarnished  brownish  black. 

Comp.— SbAs*  =  Arsenic  65  2,  antimony  34'8. 

Analysis,  Rg.  (Pogg.,  62,  187,  1844),  Allemont:  Arsenic  [62-16],  antimODV  37*85  =  100. 

Pyr. — B.B.  emits  fumes  of  arsenic  and  antimony,  and  fuses  to  a  metallic  globule,  which 
takes  bre  and  bums  away,  leaving  antimony  trioxide  on  the  charcoal. 

Obs.— Occurs  sparingly  at  Allemont:  FHbram  in  Bohemia,  associated  with  sphalerite, 
antimony,  siderUa  etc.;  Schladming  in  Styria;  Andreasberg  in  the  Harz. 

Antihonial  Arsenic. — An  antimonial  arsenic,  containing,  according  to  Schultz  (Rg.,  Min. 
Ch.,  984,  1860),  7"97  p.  c.  of  aotimonv,  occurs  at  the  Palmlwum  mhie,  near  Marieuberg  In 
Saxony.  A  similar  compound,  consisting,  according  to  Genth  (Am.  J.  Sc..  33,  191,  186^,  of 
arsenic  90  82  and  antimony  9*18  (=  17  As  +  1  8b),  occurs  at  tlie  Ophir  mine,  Washoe  Co  .  Cali- 
fornia, in  finely  crystalline,  and  somewhat  radiated,  reuiform  masses,  between  tio.white  and 
iron- black  on  a  treaa  fracture,  but  gr^iah  black  on  tamisbing,  associated  with  arsenolite.  caldte, 
and  quartz.  , 


10.  ANTIMOMT.  Oedyret  Spltsglas  (fr.  Bahlhe»)  «.  Swab..  Ak.  H.  Stockh.,  10,  100. 
1748.  OroTut.,  Min.,  201,  IISB.  Spie^las,  Gedlegen  Antlmon  Oerm.  Antimoine  natif  F^. 
Antimonio  natlvo  TkU.,  Span. 


Ehombohedral.    Axis  d  =  1*32362;  0001  A  lOll  =  56"  48'  12"  Laspeyrcs'. 
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Fonu':  e  G>001,  O);  r  (1011,  R),  e  (1<^4,  +  i);  0(0112,  -  i);  also  on  wtif.  cryitall' 
•  (1180,  v-g;.  f  (0821,  -  2),  X  (2358.  - 

er  =  56"48'         et  =  71'-58'        *t'=  •93*  B8' ir  M'=110M7f. 

Twins*:  tw  plane  0^  in  complex  gronps,  foarlings  and  sixlings,  also  polj^n- 
thetic.  (Generally  masdve,  lamellar  and  distinctly  cleaTable;  also  radiated;  aome- 
ttnns  bobryoidal  or  reniform  with  a  granular  texture. 

CleaTage*:  c  highly  perfect ;  0  distinct;  s  sometimes  distinct ;  a  indistinct. 
Fnctare  Qneven;  very  brittle.  U.  =  3-3*5.  O.  =  6'65-6*72.  Lnster  metallic. 
Color  and  streak  tin-white. 

Comp. — Antimony,  containing  aometimea  silver,  iron,  or  arsenic. 

Pyr. — B.  B.  on  charcoal  fuses,  gives  a  white  coating  In  both  O.  F.  and  R.  F. ;  if  the  blowing 
be  intermitted,  the  globule  continues  to  glow,  giving  off  white  fumes,  until  it  is  tinaUv  crusted 
over  with  prianatic  crystals  of  antimony  triozide.  The  white  coating  tinges  the  R  F.  bluish 
green.  CiystallizeB  readily  from  fusion. 

Occurs  In  lamellar  concretions  in  granular  limestone  near  Sala  In  Sweden;  at  Andreasbei^ 
in  the  Harz ;  in  argratlferous  veins  in  gneiss  at  Allemoat  In  Dauphin^;  at  Pribram  in  Bohemia; 
in  Mexico;  Huasco,  Chili;  Sarawak  in  Borneo;  at  Warren,  N.  J.;  in  Eem  Co.,  Cal..  between 
Eernville  and  Uavilah;  In  argillyte  at  South  Ham,  Canada;  in  condderable  qiuuitities  at  Prince 
William  parish,  York  Co.,  N.  Brunswick,  =f.  Eunz.  Am.  J.  Sc..  30,  87S,  1W5. 

AIL — Oxidizes  on  exposure  and  forms  valentinite  (Bb,Ot). 

Hat—'  On  artlf.  crysk,  Zs.  G.  Ges.,  27,  674,  1876;  Rose  obtained  =  93°  26'  and 
^  =  1-30C8.  Abb.  Ab.  Berlin*  78.  1840.  *  Andreaaberg,  described  by  ROmer.  Jb.  Min.,  810. 
IMS,  bat  shown  bv  Hose  to  be  complex  twiii%  with  tw.  plaiM  '  Lasp.  L  c.  *  Lasp.  L  alio 
MgK-.  Jb.  Mln..  2, 40, 1884, 1. 188.II886. 


11.  BISMUTH.  Blsemutum,  Plumbum  cinereum,  Am'ie..  Fobs.,  480,  Interpr.  407.  Antl- 
noniom  femininum.  Tectum  Argenti,  ^feA«m.  OediegMiWisiinuth  €Wm.  Bismuth  natlf  A*. 
Kamato  nativo  Hal,,  Span. 

Bhombohedral.    Axis  d  =  1-3036;  0001  A  lOll  =  56°  24^  Rose'. 

Farms':  0(0001.  0):  r(l(Al.  Sf,  «(01i8,-i),  0(O4iS, -|)*,   J  (0^1, -8). 
Anglea:  rr' iff,  m==WK\  (y  =  »'18',  «  =  TJ' «7f.     =  «8' W 
«'=110'  88*. 

Twins:  tw.  plane  e,  sometimes  produced  by  pressure'.  Natural  crystals  rare 
and  usually  indistinct;  artificial  crystals  in  parallel  groups  of  cube-like  rhombohe- 
drons.   Ustially  in  reticulated  and  arborescent  shapes;  foliated  and  granular. 

Cleavage:  c  perfect,  « less  so;  e  indistinct.  Sectile.  Brittle,  but  when  heated 
■omewhat  malleable.  H.  =  "i-^'b.  Q.  =  9*70-9*83.  Luster  metallic.  Streak  and 
color  silver-white,  with  a  reddish  hue;  sabject  to  tarnish.  Opaque. 

Compw,  Tar. — Pure  bismuth,  with  occasional  traces  of  arsenic,  sulphur,  tellurium. 

Pyr.,  etc— B.B.  on  charcoal  fuses  and  entirely  volatilizes,  giving  a  coating  orange  yellow 
while  hot,  aod  lemon-yellow  on  cooling.  Fuses  at  86S'  C.  Dissolves  In  nitric  acid;  subsequent 
dilation  causes  a  white  precipitate.   C%stallize8  readily  from  fusion. 

Obs — Bismuth  occurs  in  veins  id  gneiss  and  other  crystalline  rocks  and  clay  shtte,  accom- 
paoyiDg  various  ores  of  silver,  cobalt,  lead  aud  zinc.  It  is  most  abundant  at  the  silver  and  cobalt 
mines  of  Saxony  and  Bohemia,  as  at  Schneeberg.  Altenberg,  Joachirastbal.  Jolianngeorgenstadt, 
etc..  with  various  bismuth  minerals  at  Meymac,  Corrdze,  France.  Also  at  Modum  and  Gjelle- 
bak  in  Norway,  at  FUlun  and  elsewhere  in  Swedeu.  At  Schneeberg  it  forms  arborescent 
deRneatloDs  in  brown  jasper.  At  Wheal  Spamon,  near  Redruth,  and  elsewhere  in  Cornwall, 
audatCarrock  Fells  in  Cumberland,  it  is  associated  with  ores  of  cobalt;  formerly  from  near  Atva 
in  Stirlingshire;  In  a  large  aod  rich  vein  at  the  Atlas  mine,  Devonshire;  at  San  Antonio,  near 
Copiapo,  Chili ;  Mt.  Illampa  (SoraU)  and  Tazna.  in  Bolivia.  In  Victoria;  the  New  England 
district,  at  Glen  Inness,  Klngsgate  and  elsewhere.  New  South  Wales. 

At  Lane's  mine  in  Monroe,  Conn.,  it  is  asnociated  in  small  quantities  with  wolframite, 
•cheelite,  galena,  sphalerite,  etc.,  In  quartz,  also  at  Booth's  miue,  Monroe;  occurs  also  at 
Brewer's  mine,  Chestertield  district.  South  Carolina;  near  Cummins  City,  Colorado;  also  in 
ttie  placers  of  French  Creek,  Summit  Co.,  and  the  La»  Animas  mine,  lk>ulder  Co.  (liandall). 

R«£^'  Abh.  Ak.  Berlin.  80.  1848.  *  Fletcher,  Phil.  Mag..  »,  185.  1880.  '  Meg.,  Jb.  Mb., 
1, 188,  1886. 
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13.  Znra.  Zlnk  Qerm,   Zlnoo  nal. 

Rlionibohedral.   Axis  h  =  1-8564S;  0001  a  lOfl  =  *07°  26-6'  WUliams  and  6arton<. 

Forms' :  e  (0001.  O).  g  (4047,  f),  s  (2028.  |),  r  (1011,  B).  t  (8032,  |),  «  (606l,  6);  also  doubt- 
ful V  (5052,  {),  V)  (8083,  |),  x  (4041,  4),  p  (IS-O'lS'S,  V):  &1bo  tbe  corresponding  negatiTe  forms 
Tt  (Olil,  - 1),  etc  Angles:  ej  =  41'  W,  ei  =  46'  14'.  <rf  =  66'  57'.  «*  =  88'  65*',  rr,  =  49'  61', 
fT'  =  98'  46'. 

Obtained  artificially  In  hexagonal  prisms  with  tapering  pyramids,  strongly  striated  horizon- 
tally— these  are  either  barrel-shaped  or  tabular;  also  tn  complex  crystalline  aggregates. 
Zinc  also  appears  to  crystallize  In  tfae  isometric  system,  at  least^in  various  alloys* 

Cleavage:  e  perfect;  also  rhombohedral  (¥).  Bather  brittle.  Percussion-flgure  parallel  to 
edges  er  uid  ert.  H.  =  3.  O. = S'9-7'2.  Luster  metallic.  Color  and  streak  white,  slightly  gray- 
Ish.   Zinc  fuses  at  430°  C.  and  bolls  at  about  1000°  C. 

Obs.— Native  zinc  has  been  reported  from  near  Melbourne,  Austral!a(8ee  6th  Ed.  p.  17);  also 
-from  northeastern  Alabama.  Am.  J.  Sc.,  11,  234,  1876;  also  with  sphalerite  in  Shasta  Co.,  Cal. 
Its  existence  in  nature,  ho-wever,  needs  conSnnation. 

Ref.— >  Am.  Ch.  J.,  11,  210,  1889.  Of.  also  Rose,  Pogg.,  83,  129, 1851.  *  NOggerath,  ibid.. 
39,  828, 1886.  Cf.  Rose,  ib.,  86,  298, 1852,  107.  448. 1809°  J.  P.  Cooke.  Am.  J.  Be.,  31, 194^ 
1861. 


4.  Ctold  Group. 

13.  OOU>.  SolAlchem.  Oediegen  Gold  Omn.  Gediget Ould Swd.  OrBatifA>.  Ok 
native //a/..  Span. 

Isometric.   Observed  forms^ : 


o(100,  I-.)  A  (410.  U)* 
d(110.  »•)         /(810,  <-8)» 

#(111, 1)  *(6ao. 


<(210, 


m  (811 ,  8-8) 
n(2U.  2-2)? 
tim,  4rSS) 


<(821,  W 

a  (18-10-1,  18-1)' 


He.  1,  CUlfomia,  Algei*.   8,  Ural,  Bose.   4,  Ural,  Helmhacker. 
6,  6,  California,  E.  8.  D.* 
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Twins :  tw.  pi.  often  flattened  |  o ;  also  repeated  and  in  complex  groups*. 
Forms  d,  o  common,  also  m.  CryataU  often  elongated  in 
direction  of  an  octahedral  axis,  giving  rise  to  rhombohe- 
dnl  forms  (as  m  in  f.  7,  8),  and  with  parallel  grouping  to 
arborescfnt  shapes;  also  iu  plates  flattent'd  j[  o,  aud  branch- 
ing at  60"'  parallel  either  to  the  edges  or  diagonals  of  an  o 
fiive.  Skeleton  crvstals  common ;  edges  oftei]  salient,  or 
again  much  rouii(ffd  (f.  1,  4).  Crystals  irregularly  dis- 
torted and  passing  into  filiform,  reticulated,  dendritic 
sbiipos,  and  occasionally  spongiform.  Also  nntssivo  und  in 
thia  laminae;  often  in  flattened  grains  or  seales  and  rolled 
masses  in  sand  or  gravel. 

rleavace  none.  Fracture  hat^klv.  Verv  malleable  and 
ductile.  iL  =->'o-X  G.  =  IS-U-lif-a,  l!t";J3  when  pure, 
Bose.  Luster  metallie.  Color  and  streak  gold-yellow, 
sometimes  inclining  to  siWer-wbite  and  rarely  to  orange- 
red.  Opaque. 

Ceaik,  Tar.— Gold,  but  usually  alloyed  with  silver  in 
varying  amounts  and  sometimes  containing  also  truces  of 
copper  or  iron;   rare  varieties  with  patt^ium,  rhodium 

and  bismuth  have  been  tlescril>e(l. 


White  Bull 
Oregon,  K, 


Mine, 


V»r.— 1.  Ordinary.  Conlaining  up  lo  16  p.  c.  of  silver.  Color  varying  accordingly  from 
d«ep  golil-yellow  to  pale  yellow,  and  specitic  gravity  from  19'8  to  16'5.  Tbe  ratio  ol  gold  to 
ailFer  of  3  : 1  corresponds  to  1.^1  p.  c.  siiTer 

The  purest  gold  which  hss  been  described  is  ttiat  from  Mount  Morgan,  in  QueenKland.whirh 
hia yielded  99'7  to  VSt-S  of  ^lil,  the  remainder  being  eoppvr  with  a  Utile  Imn;  silver  Is  |tre>«nt 
only  as  a  minute  trace  (Lcibius,  K.  Hoc.  N.  3.  W.,  18.  87.  1884).  Gold  from  Marybori>uj;li, 
Victoria,  nssaved  09'3  p.  c.  The  purest  Urslian  specimen  analyzed  by  Rose  gave:  Au  98  U6, 
Agft  l«.  (;u0;i5  KeU  O.>  ^  91153,  with  G.  -  1910. 

2.  Arffentifffnma;  ESleetrum,  AfvtCoi  xi^^"^'*^  Ilfrod.;'li,\t-Kri)"y  Homer.  Stntbo;  Elcclrum 
Win.,  33,  33.  Orophe  Spttn.  Color  |)al«  yrilow  to  yellowish-wliite;  ii.  =:  15-5-12'5.  Itslio  for 
the  ^old  and  silver  of  1 : 1  correspoutls  to  80  p.  c.  of  silver:  1 1 :  1.  to  36  p.  c:  2:1,  to  21  p.  c; 
ii :  1.  to  IS  p.  c.  Plinv  says  that  when  the  pro[M)riionof  nilver  in  tlicKold  i8one-tifth(=  20  p,  c.) 
it  is  called  dectrum.  The  word  in  OreetE  means  also  amber;  and  its  use  for  this  alloy  proliably 
irose  from  the  pale  yellow  color  it  has  as  compared  with  gold. 

Klectrum  from  Verespalak  ha.H  afforded  88'7  p,  c.  Ag,  from  the  Altai  88'4  p.  c,  fmm  New 
Gnmadii  17  0  to  35'1  p.  c.  from  Peru  30  p.  c.  See  5th  Ed.  pp.  4,  6.  The  B<Kiie  elcctnim  liiks 
G  -  15  15.  and  contains  Au  63  84.  A^'  36  41  -  UO-75.  lUnDkn.  4tb  Cat.  Min.  Rep..  191,  18N4.) 
A  specimen  from  Montgomery  Co.,  Va.,  gave  Porchcr :  Au  OS'Sl,  Ax  L84'0l],  Cu  0*14,  Fe  U'^U, 
qaarti  O  M  =  100;  G.  =  15-46,  Oh.  News.  44,  180.  1881. 

8.  PMadium-€Md.  Ar^MOs  FrObel.  A  variety  from  "Porpez,"  Brazil,  coDtainlDg  10  p.  e. 
of  pallailtum,  besides  some  silver,  color  pale ;  also  from  Jacutfnga  and  Condouga  with  5  to  6 
p.  c.  Pd.  Porpt'Z,  howfVer,  is  probably  »  corrtipiion  of  PdiiipcO,  iin  old  mining  M-ltlenicnt  nmr 
Ixbara,  in  wliicli  vicinity  imllsdiiini-gokl  occius  i-allu-r  iibiiinlniittv  (Ihrliv,  nriv,  coiitr  ).  A  'Imti- 
men  from  Taguaril.  Minus  G«>raes.  l'hvc  Si-anion;  An  91  (Ml.  I'd  m  21.  (  li'.  News.  46.  21tl. 

4  Rhodium-Qold.  BkodUe,  Adam,  Ta)-\  Min  .  t-S,  1W>9.  CoubiiiiH.  acrordiiig  to  dvl  Kio 
(Ann.  Ch-  Phys.,  29.  187,  1825),  34-43  p.  c.  of  rhodium;  G.  =  15-5-16-8.  Brime.  Rt-iiuin's 
reexamination. 

5.  BamuVi-Gold.  Black  gold  Auttr.  minerM.  Maldonite  Ulrirh,  Conlrib,  Min.  Virloria, 
1870.  Oorresponds  to  Au.Bi  =  Gold  a-'>-5.  bismuth  34-5  =  1(>0.  Xewlii>ry  (l.i>.)  found  Au  64  5. 
Bi  85-5:  and  Mclvor  Au  BS  IS,  Bl  84-88  =  11)0,  Cb.  News.  66,  181,  1887.  Color  pinkish  xilver- 
vhite.  tarnishing  on  exposure.  LuHter  metallic.  Ucriirs  in  quariz  from  Xufucty  lleef,  Msldou, 
Victoria.   Shepard's  doubtful  hiamuthaurite,  at  bismuthlc  gold,  niiiy  lie  similnr. 

California  gold  Is  mostly  from  87  to  89  per  cent  fine,  the  avcniL'e  bt-injr  88  (IT.  S.  Mint); 
many  analyses,  however,  run  up  to  95  p.  c.  or  higher,  while  oihcm  fire  clii^is^Ml  with  elcctnim. 
The  gold  from  Chaudi^re,  Canada,  contains  10  lo  15  p.  r.  silver,  tliat  of  Novii  Scotia  is  nearly 
pure.  For  the  Australian  gold  (Miller,  Liversidpe),  that  from  Victoria  contains  alioul  96  p.  c. 
eold,  3'5  silver,  and  0'5  of  other  metals.  North  of  this  In  New  Soul )i  Wales  Dit' avcmc' tine- 
nm  is  93'5  gold,  6  p.  c.  silver,  the  assays  ranginr  mostly  from  9ll  to  96.  In  Qut:en:4land  the 
average  is  8<  25  p.  c.  gold  and  13  p.  c.  silver,  and  for  Marybonuigli  8.")  p.  r.  gold  and  14  p.  c. 
*ilver.  Farther  north  the  gold  becomes  ricberngain,  Ihnt  from  tiie  Pnltncr  river  wnsbinirs  con- 
isiiiing  but  little  silver;  thatof  Mt.  Morgan  (as  noted  above)  is  nearly  pure.  The  New  Zealand 
Eold  of  theOtago,  or  southern  fields,  in  wiid  lo  eonlain  less  limn  6  p.  c. silver  with  a  little  eopjier. 
'tiat  of  Nelson  10  to  14  p.  c.  silver,  and  that  of  the  Tliames  or  northiTu  dulds  over  30  p.  c.  silver 
S.  H.  Cox,  Trans.  N.  Z.  Inst.  14,  446,  1881). 
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Rose  0-  c,  p.  101)  gives  the  foUowiDg  determhiatioDS  of  ipedflc  gnrity  and  diver  percent^ 
age  fnxn  Uralian  specimeos. 

O.  Ag  O.        Ag  O.  Ag 

1910  016  17-59        9  02  18  87  18  19 

18-44  5  28  17-48  10  WS  17  06  1«  15 

17-965  8-86  17  40  12  07  U  M  i:8  38 

ForanalTses.  see  6th  Ed.  pp.  4,  6.  and  authorities  there  mentioned,  enpecially  Rose,  Pogc, 
23,  161,  1831;  Avdeyev.  ib..  63,  158,  1841,  for  the  Uml.  Forbes,  Phil.  Mag.,  29.  \n,  30,  143, 
1865;  and  Boussiugault.  Ann.  Cb.  Pbys.,  34,  4(18,  1827,  for  So.  America;  also,  Domeylto,  Min. 
Chili.  E.  W.  Wai3  (in  Clarlte's  Researches  io  Soulhera  Gold  Fields,  Sydney,  :860,  p.  216)  f.ir 
Australia,  also  Liversidge,  Min.  N.  S.  W.,  1888,  pp.  14-17.  Levol,  Ann.  Ch.  Phys.,  27,  810. 
1849,  for  Africa.    O.  C.  Marsh,  Am.  J.  Sc.,  32,  895,  1831,  Nova  Scoiia. 

Pyr.,  etc. — B.B.  fuses  easily.  Not  acted  on  by  fluxes.  losoluble  in  any  single  acid;  soluble 
In  oitro-hydrochioric  acid  (aqua-regia),  tbo  separation  is  not  complete  if  more  than  20  p.  c.  Ag 
la  present  (Hose). 

ObMTvatioiui. — Native  gold  is  found,  when  in  aitu,  with  comparatlTcly  small  exceptions,  in 
the  quartz  veins  that  intersect  metamorphic  rocks,  and  to  some  extent  in  the  wall  rock  of  these 
veins.  The  metttm(}rphic  rocks  Ibus  intersected  are  mostly  chloritic,  talcose,  and  argillaceous 
scList  of  dull  green,  dark  gray,  aud  other  colors;  also,  much  less  commonly,  mica  and  horn- 
bleudlc  schist,  gneiss,  diorite,  porphyry;  and  still  more  rarely,  granile.  A  lamiiiateii  qunrtzyie. 
called  itacohimyte,  is  common  in  many  gold  regions,  as  those  of  Brazil  and  North  Carolina,  and 
sometimes  specular  schists,  or  slaty  rocks  conuifuing  much  foliated  specular  iron  (lienialite),  or 
magnetite  in  grains.  A  qtiartzose  conglomerate  is  sometimes  richly  auriferous  as  in  Transvaal. 
Less  frequently  calclle  is  the  vein  material,  as  at  Miuersville,  Trinity  Co.,  Cal.  (Diller),  and  at 
many  points  in  New  South  Wales  (Liversidge).  Gold  has  also  been  noted  in  scales  embedded 
iu  serpentine. 

The  gold  occurs  in  the  quartz  in  strings,  scales,  plates,  and  in  masses  which  arc  sometimes 
an  agglomeralioD  of  crystals;  and  tlie  sftak-s  are  often  invisible  to  the  naked  eye,  massive  quartz 
that  apparently  contains  no  frold  fretiuetilly  yielding  a  considerable  peneniage  to  tlie  assayer. 
it  is  always  very  irregularly  distributed,  niid  never  in  conliniious  pure  bands  of  metal,  like  many 
metallic  ores.  It  occurs  both  disKcminated  through  the  mass  uf  the  quartz,  and  in  its  cavities, 
the  larger  masses  and  the  finer  crystallizations  mainly  in  the  lailer,  • 

The  associated  minerals  are :  pyrite,  which  far  exceeds  in  quantity  all  others,  and  is  gener- 
ally auriferous;  next,  clialcopyrile.  galena,  sphalerite,  arsonopyrite,  each  frequently  auri^rous; 
often  tetradymite  and  other  tellurium  ores,  native  blamuth,  native  arwnir,  stibnite,  cinnabar, 
magnetite,  hematite;  sometimes  barite,  scheelite,  apatite,  fluorile.  siderite.  cbrysocolla.  The 
quartz  at  the  surface,  or  in  the  upper  part  of  a  vein.  Is  usualiy  cellular  and  rusted  from  the  more 
or  leas  complete  disappearance  of  the  pyrite  and  other  sulphides  by  decomposition;  but  below. 
It  is  commonly  solid. 

The  gold  of  the  world  has  been  mostly  gathered,  not  directly  from  the  quartz  veins  (the 
"  quartz  reefs"  of  Australia),  but  from  the  gravel  or  sands  of  rivers  or  valleys  in  aunferotu 
regions,  or  the  slopes  of  mouDtains  or  hills,  whose  rocks  contain  in  some  part,  and  generally  not 
far  distant,  auriferous  veins:  and  such  mines  are  often  culled  alluvial  temJiingt;  m  California 
plaeer-diggingB.  Pliny  speaks  of  the  "  bringing  of  rivers  from  the  mounlains,  in  many  Instances 
for  a  hundred  miles,  for  the  purpose  of  washing  the  debris,"  and  this  method  of  hydraulic 
mining  has  been  carried  on  in  California  on  a  stupendous  scale.  (See  Silliman,  In  Am.  J.  Sc.,  40. 
10,  1865.)  The  auriferous  gravel  beds  in  California  were  of  vast  extent;  those  of  the  Yuba,  an 
affluent  of  Feather  River,  varying  from  80  to  250  feet  in  depth,  and  averaging  probably  120  feet. 
Most  of  the  gold  of  the  Urals,  Brazil,  Australia,  and  all  other  gold  regions,  has  come  from  such 
alluvial  washings.  At  the  present  time,  however,  the  alluvial  washings  are  much  less  depended 
upon,  in  many  regions  all  the  gold  being  obtained  direct  from  the  quartz. 

The  alluvial  gold  is  iiRually  in  datlened  scales  of  different  degrees  of  fineness,  the  size 
depending  partly  on  the  original  condition  in  the  quartz  veins,  and  partly  on  the  distance  to 
which  tt  has  been  transported.  Tran»|>ortation  by  running  water  is  an  assorting  process;  the 
coarser  particles  or  largest  pieces  requiring  rapid  currents  to  transport  them,  and  dropping  first, 
aud  the  finer  {float  gold)  being  carried  far  away — sometimes  scores  of  miles-  A  cavity  m  the 
rodcy  slopes  or  bottom  of  a  valley,  or  a  place  where  the  waters  may  have  eddied,  generally 
proves  in  such  a  region  lo  be  a  pocket  full  of  gold.  The  rolled  masses  when  of  some  size  are 
called  nnggetg  (pepitas,iS;wn,  S-A.):  in  rare  cases  these  occur  very  large  and  of  great  value.  The 
Australian  gold  region  has  yielded  many  large  nuggets;  one  of  these  found  in  weighed  184 
pounds,  aud  another  (1869)  weighed  190  pounds.  In  the  auriferous  sands,  crystals  of  zwcou  are 
very  common;  also  garnet  and  cyanite  in  grains;  often  also  monazite,  diamonds,  topaz,  corun- 
dum, iridosmine,  platinum,    llie  zircons  are  sometimes  mi.staken  for  diamonds. 

Besides  the  free  gold  of  the  quartz  veins  and  gravels,  much  gold  is  also  obtained  from  aurif- 
erous sulphides  or  the  oxides  produced  by  their  altenition,  especially  pyrite,  also  arscnopyrite, 
thalcopyrile,  sphalerite,  mareasite,  etc.  At  Steamboat  Springs,  Nevada,  gold  is  being  deposited 
at  the  present  time  and  probably  from  solution  in  alkaline  sulphides,  together  with  sulphides  of 
arsenic,  autimony,  and  mercury,  and  other  compounds,  chiefly  sulphides.  (Cf.  Becker,  U.  S. 
Oeol.  Surr.,  Mon.  13,  1888.) 
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Gold  is  widely  di^ributed  over  the  globe,  and  occurs  In  rocks  of  rarious  ages,  from  the 
Archtaa  to  the  Cretaceous  or  Tertiary.  Ine  schists  that  coutain  the  auriferous  veins  were  once 
sedimealary  beds  of  clay,  sand,  or  mud,  derived  from  the  wear  of  preexisting  rocks.  Through 
some  vrocessr  in  which  heat  was  concerned,  the  latter  were  metamorphosed  lolo  the  hard  crys- 
talline schisu,  and  at  the  same  time  upturned  and  broken,  and  often  opened  between  the  Uyen: 
and  then  all  the  Assures  (cutting  across  the  layers)  and  the  opeDiugs  (made  between  the  layers, 
and  therefore  conforming  with  the  laminatiun)  became  tHIed  with  the  quartz  veins  containing 
gold.  The  quartz  was  brought  into  the  intersecting  fissures,  and  the  iuterlaminated  open  spaces, 
from  the  rocks  either  side  by  means  of  the  permeating  heated  waters  (such  heated  waters,  at  a 
tempemture  much  above  that  of  boiling  water,  haviug  great  decomposing  and  solvent  power, 
and  carrying  iatu  cavities  whatever  they  can  gather  up  irom  the  rocks).  Thus,  the  gold  of  the 
vein:!  was  derived  from  the  rocks  adjoining  the  openings,  either  directly  adjoining,  or  above,  or 
■telow  it;  and  it  must  therefore  have  been  widely  distributed  through  these  rocks  before  they 
vere  crystallized  and  the  veins  were  made,  although  in  an  infinitesimal  quaniily  in  a  cubic 
iiyctX..  \.%  schists  with  auriferous  quartz  veins  were  made  in  Arcliean  lime,  so  were  they  also  In 
PdleozDic,  especially  at  the  great  mountain<making  epoch  which  closed  the  Paleozoic  era;  also 
laier.  in  ihe  Jurassic  period,  as  in  the  Sierra  Nevada;  and  still  later  in  the  Cretaceous  and  Ter- 
liiry  periods,  as  in  the  Coast  Itanges  of  Califoruia.  But  whatever  the  nge  of  llie  whists  and 
v  .'ius.  the  original  source  of  all  the  Paleozoic  and  later  gold  deposits  must  be  the  original  rocks  of 
the  i^lobe.  an  they  are  the  great  source  of  the  material  of  the  uiales  and  sandstones  of  subsequent 
i^cs.  excepting  such  as  may  have  been  derived  from  aqueous  solution  or  chemical  deposition. 
Auriferous  quarts  veins  are  in  no  case  igneout  veins— that  Is,  veins  filled  by  iujection  of  melied 
mater  from  below. 

0-  >)d  exists  m'ire  or  less  abundantly  over  all  the  continents  in  most  of  the  regions  of  crystal- 
line roi^ks.  especially  those  of  the  semi-cirstalline  schists;  and  also  tn  some  of  the  large  islands 
of  thtt  world  where  such  rocks  exist,  lb  Europe,  it  occurs  with  silver  orrs  in  Hungary  at 
KAnig4bei^.  Scliemnitz.  Eapnik,  and  Fels&tianya,  and  in  Transylvania  at  Verespatak,  often 
dni'ly  crystallized,  and  Magyag  cbieQy  with  tellurium  miucrala:  it  occurs  also  in  tlte  sands  of  ifae 
R'line,  the  Reuss.  the  Aar.  the  Khoue.  and  the  Danube;  on  the  southern  slope  of  the  Pennine 
Al  iH  from  the  Simplon  and  Moute  Itoaa  to  the  valley  of  Aosta;  in  Piedmunl;  in  Spain,  formerly 
w  irked  in  Astiirias;  in  many  of  thu  streams  of  Cornwall;  near  Dolgelly  and  other  partx  of  North 
in  Scotlaad.  In  oonsidorable  amount,  near  Leiidhills,  and  in  Glen  Coich  and  other  parts 
of  Pcrthshiru;  in  the  county  of  Wlcklow,  Ireland;  In  Sweden,  at  Kdelfors;  In  Korway,  at 
KingsbL-rg. 

in  Asia,  gold  occurs  along  the  eastern  fianks  of  the  Unils  for  500  miles,  and  Is  especially 
abundant  at  the  Bereziiv  mines  near  Ekaterinburg  (lat.  56''40'N.)i  also  obtained  at  Fetropav* 
lovskt  (60  N.);  Nizhni  Tagilak  N.).  Mlaak,  near  Zlatoust  and  Mt.  Ilmea  (55°  N.,  where  the 
largest  Hiissian  nu.^get  was  found),  etc.  Ekaterinburg  ia  the  capital  of  the  miuing  distritst. 
Tlie  Urals  were  within  the  territory  of  the  aucieut  Scythians;  and  the  veiwels  of  gold  reputed, 
according  to  Herodotus,  tu  have  fallen  from  the  skies,  were  probably  made  from  Uralian  nuggets. 
But  the  mines  were  not  opened  until  1819;  soon  after  this  ihey  became  the  most  productive  in 
the  world,  and  remained  so  until  the  discoveries  In  ('alifomia.  Siberian  mines  less  extensive 
occur  in  the  lesser  Altai,  in  the  Kolyvan  mining  region,  about  IfiOO  miles  east  of  Ekaterinburg, 
Bear  long.  100' between  the  Obi  and  Irtish,  ana  1500  miles  west  of  the  other  great  Siberiim 
mining  region,  that  of  Nerchinsk,  which  is  between  185''  and  140"  east  of  L.  mlkal.  iuclud* 
ing  the  ^ra  mines;  among  the  localities  arc  Zmeliiogorsk  and  Ziryanovski,  noted  for  affording 
the  electrum  Asiatic  mines  occur  also  in  the  Cailas  Mountains,  in  Little  Thibet,  Ceylon,  and 
Malacca,  China  especially  in  the  Amur  district,  Corea,  Japan,  Formosa,  Sumatra,  Java.  Borneo, 
the  Philippines,  and  other  East  India  Islands  ;  at  numerous  points  In  British  India,  especially 
Mysore. 

In  Africa,  gold  occurs  at  Eordofan,  between  Darfur  and  Abyssinia;  also,  south  of  the 
Sahara  in  western  Africa,  from  the  Senegal  to  Cape  Falmas;  in  the  interior,  on  the  Somat,  a 
day's  Journey  from  Cassen.  Also  in  Transvaal  in  southern  Africa,  at  Lydenburg.  both  quarts 
veins  and  alluvial  washings,  and  at  Eersteling;  recently  the  Eaap  gold  fields  in  southeastern 
Transvaal  have  become  very  productive:  the  chief  town  of  the  region  is  Barberton,  The  quarta 
reefs  of  Witwatersrand  in  the  Immediate  vicinity  of  Johannesburg,  farther  west,  have  also  some 
very  rich  mines;  here  the  gold  occurs  largely  in  a  quartxose  conglomerate. 

In  South  America,  gold  is  found  in  Bmzil  (where  formerly  the  larger  part  of  the  annual 
produce  of  the  world  was  obtained)  along  the  chain  of  mountains  nearly  parallel  with  the  coast, 
especially  near  Villa  Rira,  and  in  the  province  of  Minas  Gcraes;  in  the  U.  8.  of  ('olombia,  at 
Antioquia,  Choco.  and  Oiron;  Chili;  in  Bolivia,  especially  in  the  valley  of  the  Kio  de  Tipuanl, 
east  of  Sorata;  sparingly  In  Peru.  Also  in  Central  America,  In  Honduras,  San  Salvador,  Ouat^ 
mala.  Costa  Rica,  ana  near  Panama;  most  abundant  in  Honduras,  especially  alon^  the  rivers 
Otiyape  and  Jalan,  in  Olancho,  while  found  also  in  the  department  of  Yoro,  and  m  southem 
Honduras. 

In  Australia,  the  principal  gold  mines  occur  along  the  streams  Id  the  mountains  of  N.  S. 
Wales  (S.  E.  Australia),  and  along  the  continuation  of  the  same  range  in  Virloria.  It  was  dis- 
a)vered  in  N.  B.  Wales,  near  Bathurst.  In  the  spring  of  1851;  and  In  August  of  the  same  year, 
the  far  richer  depoaits  of  Victoria  berame  known;  up  to  the  present  time  these  have  yielded 
double  the  amount  from  the  ZBmainder  of  Australia  with  New  Zealand  and  T^mania  included. 
Also  obtained  largely  in  Queensland.  N.  Australia,  particularly  at  Mt.  Morgan,  Kockhampton 
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district.  Also  occun  to  Tasmania.  Id  New  Zealand  there  are  three  diitlDct  gold  fldd^  as 

already  noted.   Found  also  in  New  Caledonia. 

In  North  America,  tliere  are  numberless  mines  along  the  mountains  of  western  America, 
and  others  along  the  eastern  range  ot  the  Appalachians  from  Alabama  and  Georgia  lo  Labrador, 
berides  some  in  portions  of  the  IntermediiUe  Archeao  reeion  about  Ldce  Superior,  Thev  occur 
at  many  points  along  the  higher  regions  of  tbe  Rocky  Mountains,  in  Mexico,  in  New  Mexico, 
near  Santa  Fe,  CerillOB,  Ave,  etc. ;  in  Arizona,  in  tbe  San  Francisco,  Wauba,  Yuma,  and  other 
districts;  in  Colorado,  abundant,  the  gold  largely  in  auriferous  pyrites,  also  in  connection  with 
tellurium  minerals;  also  in  Montana,  the  Black  Hills  of  Dakota,  Idaho  especially  the  Coeur 
d'Alene  district,  also  Utah.  Along  ranges  between  the  summit  and  tbe  Sierra  Nevada,  in  the 
Humboldt  region  and  elsewhere.  Also  !n  the  Sierra  Nevada,  mostly  on  its  western  slope  (tbe 
mines  of  the  eastern  being  principally  silver  mines).  The  auriferous  belt  may  be  said  to  begin 
in  tbe  Californian  penUtsula.  Near  the  Tejon  pass  it  enters  California,  and  beyond  for  180  miles 
it  is  sparingly  auriferous,  the  slate  rocks  being  of  small  breadth;  but  beyond  this,  northward, 
the  slates  increase  In  extent,  and  the  mines  in  number  and  productiveness,  and  they  continue 
thus  fur  200  miles  or  more.  Gold  occurs  also  in  the  Coast  ranges  in  many  localities,  but  mostly 
in  too  small  quantities  to  be  profitably  worked.  The  regfions  to  the  north  in  Oregon  and  in  Wash* 
ington  and  Alaska,  with  British  Columbia,  are  at  many  points  auriferous,  and  productiv»>ly  so, 
though  to  a  less  extent  than  CRiifomia.  Tbe  Cariboo  rfegloo  on  the  Fraser  river,  and  the  Cassiar 
distnct  on  the  Stickeen  have  yielded  considerable  amounts.  The  Alaska  quartz  mines  have  been 
worked  to  some  advantage,  as  also  the  gravels  of  Uie  Yukon  river. 

The  mines  of  CallfomU  were  first  made  known  In  1610.  They  were  for  some  years  solely 
alluvial  washings,  but  in  18S3  quartz  mining  became  prominent,  ana  of  late  years  placer  mining 
hat  largely  ceased.  The  quartz  veins  are  often  of  great  size.  Some  in  the  "  Mariposa  estate" 
average  13  feel,  and  in  places  expand  to  40  feet  in  breadth.  North  of  Mariposa  county,  the 
auriferous  gravel,  which  has  everywhere  been  a  principal  source  of  tbe  gold  thus  far  obtained,  is 
veiy  extensive.  The  thick  deposits,  often  semi-Indurated,  tmve  been  wa^ed  down  by  vast 
streams  of  water  thrown  by  tbe  pressure'of  a  column  of  water  of  150  feet,  that  do  the  work  of 
running  o£F  the  earth  and  gravel,  and  gathering  the  gold  in  an  incredibly  short  Ume.  Much  of 
the  auriferous  gravel  formation  is  unuer  a  covering  of  volcanic  rock,  either  tufa  or  lavas,  which 
has  to  be  underworked,  in  one  way  or  another,  to  get  out  tbe  gold,  making  what  is  called  tabU- 
mountain  mining;  the  flat  tops  of  hard  volcanic  material  giving  a  table-like  look  to  the  heights. 
See  J.  D.  Whitney's  Geol.  ClUifomia  (review  in  Am.  J.  Sc.,  41,  231,  861,  1866).  and,  bv  the  same 
author.  The  Auriferous  Gravels  of  the  Sierra  Nevada  of  California,  Cambridge,  1880  (Mem. 
Mus.  Comp.  ZoOl.,  6,  No,  1).  Also  Precious  Metal  Deposits  of  the  Western  United  States,  by 
S.  P.  Emmons  and  G.  F.  Becker,  1885;  and  Min.  Kes.  U.  S.,  188^1888. 

In  eastern  North  America,  the  mines  of  the  Southern  United  States  produced  before  the 
California  discoveries  about  a  million  of  dollars  a  year.  They  are  mostly  confined  to  tbe  States 
of  Virginia,  North  and  South  Carolina,  and  Georgia,  or  along  a  line  from  the  Rappahannock  to 
the  Coosa  in  Alabama.  But  the  region  may  be  said  to  extend  north  to  Canada;  for  eold  has 
been  found  at  Albion  and  Madril  in  Maine;  Canaan  and  Lisbon,  N.  H.;  Bridifewater,  Vermont; 
Dedham,  Mass.  Traces  occur  also  in  Francunia  township,  Montgomery  Co.,  Pennsylvania.  In 
Virginia,  the  principal  deposits  are  In  Spottsylvania  county,  on  the  Kappabannock,  at  the  United 
States  mines,  and  at  other  places  to  the  southwest;  in  Stafford  county,  at  the  linppahannock 
gold  mines,  ten  miles  from  Falmouth;  in  Culpepper  county,  at  the  Culpepper  mines,  on  Rapidan 
river;  in  Orange  county,  at  the  Orange  Orove  gold  mine,  and  at  the  Greenwood  gold  mines;  in 
Goochland  county,  at- Moss  and  Busby's  mines;  in  Louisa  county,  at  Walton's  gold  mine;  in 
Buckingham  county,  at  Eldridge's  mine.  In  North  Carolina,  the  gold  region  is  mostly  confined 
to  the  counties  of  Montgomery,  Cabarrus.  Mecklenburg,  and  Lincoln.  The  mines  of  Mecklen- 
burg are  principally  vein  deposits;  tho.ne  of  Burke,  Lincoln.  McDowell,  iind  Uiilherford,  are 
mostly  in  alluvial  soil:  tbe  Davidson  county  silver  mine  has  afforded  gold.  In  Georgia,  the 
Shelton  gold  mines  iu  Habersbani  county  have  long  been  famous;  and  many  other  places  have 
been  opened  in  liabnoand  Hal)  counties,  Lumpkin  cuunty;  at  Dahlonega,  etc.;  and  the  Cherokee 
country.  In  South  Carolina,  the  priut  ipal  gold  regions  nre  the  Fairforest  in  Union  district,  and 
the  Lyuch's  creek  and  Catawba  regions,  chiefly  in  Lancaster  and  Chesterfield  districts;  also  in 
Pickens  county,  adjoining  Georgia.    There  is  gold  also  in  eastern  Tennes.see. 

In  Canada,  gold  occurs  to  the  south  of  the  St.  Lawrence,  iu  the  soil  on  the  Chaudi^re  (where 
first  found  in  1835),  and  over  a  considerable  region  bevond,  having  been  derived  probably  from 
the  crystalline  schists  of  the  Notre  Dame  range  (T.  8.  hunt).  In  Nova  Scotia,  mines  are  worked 
near  Halifax  and  elsewhere.  Arsenopyrite  is  worked  for  gold  at  Deloro  near  Hastings,  "Ontario. 
Gold  also  occurs  in  the  Port  Arthur  region,  north  uf  Lake  Superior,  and  in  the  river-gravels  of 
the  Pacific  slope,  as  before  noted. 

The  world'syield  of  gold  has  very  much  increased  In  amount  since  the  dbcorery  of  the  mines 
of  California.  "The  mines  of  South  America  and  Mexico  were  estimated  by  Humboldt,  in  the 
early  part  of  the  century,  to  yield  annually  $11,600,000,  which  considerably  exceeds  the  present 

Eroceeds.  It  Is  estimated  tliat,  between  1T90  and  1830,  Mexico  produced  $81,250,000  in  gold, 
fbili  $18,450,000.  and  Buenos  Ayres  $19,500,000,  makingan  average  annual  yield  of  $16,050  000. 
The  Russian  mines  in  1846  produced  almut  $16,600,000;  and  in  1851,  $16,000,000,  while  for 
1887  the  amount  is  $20,000,000.  The  yield  of  California  in  1849.  the  first  year  after  the  dis- 
covery of  tlie  gold,  was  $5,000,000  It  rapidly  increased  fntm  that  year  until  1858,  when  it  waa 
neariy  $60,000,000.   Since  then  It  has  diminished,  and  in  1866  the  amount  was  but  $27,000,000. 
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ud  from  1881  to  1888  It  bms  nried  from  $18,200,000  to  $12,750,000.  MoDtana.  Colondo. 
Nenda,  Dakota,  Idaho,  etc.,  mlw  tbe  total  from  the  United  Statet  for  the  jear  1888  to  over 
133,000,000.  with  «5&,306,700  for  dWtrr  in  addition.  The  iiUTer  production  in  the  U.  8.  for  18M 
was  $70,485,714  (Leecb).  Australia  produced  $60,000,000  fur  a  DUrabera  of  years ;  but  for  1868, 
IWi  1605.  Uie  average  was  not  above  $80,000,000,  and  from  1884  (o  1887  the  yield  (IncludlDg 
New  Zealand  and  Tasmaaia)  has  varied  from  $:»,284,000  to  $20,425,000. 

The  following  Ubles  are  Uken  from  tbe  report  for  1H91  of  tbe  Director  of  the  V.  8.  Mint, 
Edward  O.  Leech;  figures  for  recent  years  above  from  the  reports  of  James  P.  Kimball 

WoMLD'a  Prudl'ctiun  or  Ouu>  voh  1690. 

I'nited  Statea  $82,945,000 '  Austria-Hungary   $1,898,500 

Australasia.                                    80,416, VH)  Germany   1,230.(K)0 

Pussia                                           2l,iei.7(N> ,  Venezuela   1,158,000 

Africa                                            9,887,000  Mexico   7«7.(i0» 

t  hiDft                                             5.8:10,000 ;  Brazil    44.-,,a00 

Coloiitbia                                        8,<I05,IN)0  :  Japan   2'>4.(NKI 

British  India.                                9.000.000 1  Italy   llH.ftOO 

Domfaiioa  of  Canada   1,495,000 1  Peru  

Chili                                           1,486.600 .  Other  Countties*   3.;132.:H)0 

I  Total  $UC.O(iM»0» 

Uhited  Statbb  Prodvctiok  or  Gou)  rim  1890. 

California.  $12,500,000  '  Alaska   $76'J.5)H1 

Coloiado.   4,l50.<HK)i  rtali    BrtMMK) 

Montana.   8,S00  000  i  Washington   Sm.OOtl 

Dakota,  South   8.200.000  '  N.  Camlina   118.500 

Nevada.   2,800,0^)0  i  Oetirfria   um.OOO 

Idaho   1,850.000  S.  CimtltDa   Urtl.lHtO 

Or^^   l.IOOWK)  Mirliigan   ItO.tMK) 

Arizona   1,000.001) :  Other  Stetcaf   4(i.00t) 

yew  Mezioo   850,000 1  — 

I  Total  $82,845,000 

Be£ — '  See  Helmhacker  for  early  authorities  and  description  of  crystals  from  Svsertak. 
Nin.  MKth.,  1.  1877.  Note  nXm  Rnw.  Pogg.,  33,  196.  1831,  Reis.  Ural,  1,  198  et  a).,  1887,  and 
Rath,  Zs.  Kr..  I.  1.  1877.    Dx  mt'ntions  also  c  (543). 

»  Lang,  artif.  cryst..  Phil  Mag..  36,  485.  18«:i.  '  Erem.  Orenburg  gold  sands,  Vh.  Min. 
Ges.,  6.  40-i,  t870.  see  also  Z»  Kr..  16.  526.  1889.  *  Lewis.  Pliil.  Mae..  3,  45B.  1877.  •  Plctcber, 
Berezov,  ih..  9,  185. 1H80.  *  Werner.  Jb.  Mln.,  1,  1,  1881  *  E  8.  U.,  California,  Am.  J.  Sc.. 
32,  133.  1880:  Kooe  suggi'sted  the  svmhol  19-11*1  for  this  form;  Naumann  wrote  it  15-9i.  Pogg., 
34,  885.  1833.  *  See  Ralh  and  VTemer:  lleimharker  toUowIng  AvdvycT  assumes  Inclined 
hemlfaedrism  to  explain  twins.   •  Am.  J.  \S-c..,  10,  102.  1950. 

Gold  AMALnAM. — A  variety  of  gnld  containing  57*4  p.  c.  mercury  has  been  reported  by 
Schneider  as  occurring  in  small  grains  with  tlie  platinum  of  Colombia,  J.  pr.  Ch.,  43,  817,  1848. 
An  amalgam  from  Califoruia,  Mariposa  region,  gave  SoDQenschein  61  p.  c.  of  mercury  with 
O.  =  15-47.  Zs.  O.  Ges.,  «,  248,  1854. 


14.  SHiTER.  Luna  Atehem.  Oediecen  Sllber  Q»rm.  Qediget  Sllfver  8wd.  Argent 
aatif  F^.    Argcnto  nativo  Itat.    Plata  nativa  t^n. 

Isometric.    Observed  forms' : 

a(100.f-0         A(410,M>  «(210,  Jr ?1*  n  (211,  2-2)'.« 

d(110,  0  /(810,<-8>«  ^(740,t'-J)»  013:11,  3)*  y  (761,  7-|)'  » 

«(111.  1)  *(520,<-|)«         /»t332.  \f  m(311.  3-3) 

Twins:  tw.  plane  n.  Often  in  p-onps,  branching;  at  60",  parallel  to  the  (lia<r- 
onals  of  an  octaheiiral  face'.  CVystitU  commonly  diatortcd,  elongated  to  acimilur 
f(OTn8,  often  in  reticulated  or  arborescent  flhiipe.s;  (•oar,>^e  to  fine  filiform.  Also 
maesiTe,  in  plates  or  superficial  coatings,  in  flattened  sfrnles. 

CleaiT^^  none.  Ductile  and  malleable.  Fracture  liackl^.  H.  =  2-5-3. 
0,  =  lO'l-ll'l,  pare  10*5.  Luster  metallic.  Color  and  streak  silver-white,  often 
gmj  to  black  by  tarnish. 

•  British  Guiana  $1,125,000,  Dutch  Guiana  Ml. 000.  France  2fi«.000.  Criitral  Am'n  Plnlcs 
190  000.  Argentine  R.  82,000.  Bolivia  9B.B00.  SwtKien  .^S.SOO.  Gt.  Britain  38,000,  Turltey  7,000. 
't  AJabiuna,  Ma^land,  Tennessee,  Virginia,  Vermont,  Wj'oming. 
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Comp^  Tat. — Silver,  with  some  gold,  copper,  and  sometimes  platinnm,  antU 

mony,  bismuth,  mercury  (Kougsberg,  0'4  p.  c.  Forbes). 

Yar.  1.  Ordinary,   (a)  crystallized;  (6)  liliform,  arborescent;  (e)  Duissim 

3.  Aur^erout:  KuMUtita.  OUldiscb-tiilber  Hau$m.,  Uandb.  104, 1818.  KQstelit  AwOA.,  B. 
H.  Ztg..  26,  16»,  1866.  Coataina  10  to  80  p.  c.  of  gold;  color  white  to  pale  brass-yellow.  There 
is  a  gradual  passage  to  argentiferoiia  gold  (see  Gold). 

The  uamti  Kiiitelite-WBA  givea  to  an  ore  from  Nevada,  having  the  following  character* : 
H.  =  3-:2'5;  CI.  =  II'S^IS'IO;  color  silver-white,  somewliat  darkur  iLau  uutive  silver  on  a-fresh 
surface;  Kicbter  found  in  it  silver,  lead,  and  gold,  the  lirat  much  predominating.  From  the 
Opblr  mfue,  Nevada,  in  bean-shaped  grains.    Named  afu-r  Guldo  KUi^tel. 

8.  Gupriferms.   CoDtains  someiimes  10  p.  c.  of  copper. 

Pyr«  etc. — B.B.  on  charcoal  fuses  easily  to  a  siivcr>white  globule,  which  In  O.F.giveaa 
fatnt  dark  r«l  coating  of  silver  oxide;  crystallizes  on  cooling;  fusibility  about  1050°  C.  ^lubie 
in  nitrio  acid,  and  deposited  again  by  a  plate  of  cu|)per.  Precipitated  from  its  aolutloni  by 
hydrochloric  acid  In  white  curdy  forms  of  silver  chloride. 

Oba.— Native  silver  occurs  iu  masses,  or  in  arboresceut  and  iiliform  shapes,  in  veins  trar- 
ersiug  gneiss,  schist,  porphyry,  and  other  rocks.  Also  occurs  dlBscminuled,  but  usually  invisibly, 
iu  nulive  cupper,  ga'cna,  chafcocite,  etc.;  nirely  in  volcauic  allies  (Mallet). 

The  mines  of  Kongtiberg.  in  Norway,  liave  afforded  mugniticent  specimens  of  native  silver, 
sometimes  in  very  large  masses.  One  In  the  collection  at  Copcnbiigeu  weighs  upward  of  5  cwt. 
The  principal  ^xon  localities  are  at  Freiberg,  Schnecbcrg,  and  Johnnngcorgeustadt;  the 
Bohemian,  at  PMbram  and  Joachimathal.  It  also  occurs  in  sinall  quantities  with  other  ores,  at 
Andreosberg  in  the  Uarz;  iu  Suabia;  Huugary;  at  Allemont  in  Dauphine;  in  the  Ural  near 
Berezov;  iu  the  Altai,  at  Zmeov;  and  in  some  of  the  Cornish  mines. 

Mexico  and  Peru  have  been  the  mosi  produciive  countries  in  silver.  In  Mexico,  it  has  been 
obUiineil  inoslly  from  its  ores,  while  in  Peru  it  occui-s  principally  native.  A  Mexican  specimen 
from  Batopilas  weighed  when  obtained  400  pounds;  and  one  from  southern  Peru  (mines  of 
Huautaya)  weighed  over  8  cwt.  During  the  hrst  eighteen  years  of  the  present  ceutury,  more 
than  8,ltM>,000  marks  of  silver  were  afforded  by  the  mines  of  Guanajuato  alone.  In  Uurango, 
Slnaloa.  and  Sunora,  in  northern  Mexico,  are  noted  mines  affording  native  silver. 

In  the  Uniied  States  it  is  disseminated  through  much  of  the  copper  of  Michigan,  occasionally 
in  spots  of  some  size,  and  sometimes  in  cubes,  skeleton  octahedrons,  etc..  at  various  mines;  at 
Silver  Islet  and  at  Port  Arthur  on  the  north  side  of  L.  Superior.  It  has  been  observed  at  a 
mine  a  mile  south  of  Sing  Sing  prison,  which  was  formerly  worked  for  silver;  at  the  Bridge- 
water  copper  mines.  New  Jersey;  at  King's  mine.  Davidson  Co..  N.  C;  rarely  iu  tilameuts 
with  barite  at  Cheshire,  Ct.  In  Idaho,  at  the  "  Poor  Man's  lode,"  large  masses  of  native  silver 
have  been  obtained.  In  Nevada,  In  the  Comstock  lode,  It  is  rare,  and  mostly  in  tilAmenls:  at 
the  Ophir  mine  rare,  and  disseminated  or  filamentous;  in  California,  sparingly,  iu  Silver  Moun- 
tain district,  Alpine  Co.;  in  the  Marts  vein,  in  Los  Augeles  Co. 

In  Colorado,  at  many  localities,  common  at  the  Caribou  mine.  Boulder  Co.;  Georgetown, 
Clear  Creek  C^u.,  with  argentiferous  ores;  mther  rare  at  the  Leadville  mines,  less  so  in  the  Kuby 
district,  Gunuison  Co.  In  Montana,  near  Butte,  Silver  Bow  Co. ,  with  manganese  ores,  also  with 
pyrite  and  chalcopyrite.  In  Idaho,  at  the  Jessie  Benton  mine,  Atlanta.  In  Arizona,  common 
at  the  Silver  King  mine,  and  with  argentiferous  ores  elsewhere. 

Alt. — Pseudomorphs,  consisting  of  cerargyrite,  red  silver  ore,  argentite  and  stepbanite. 

Re£.— ■  See  Sbk.,  Mln.  Mitth..  1.  S88,  1878;  also  Rose,  Fogg.,  23,  196,  mi.  ^Dbr.,  artlf. 
cryst.,  Lleb.  Ann.,  78,  68,  1851.  'Sbk.,  Koogsberg.  I.e.  '  Groth,  Min.-Samml.  Strassburg, 
IS,  1878.  '  Fletcher,  Chili,  Phil.  Mag.,  9,  1U4,  1880.  <  Rath,  artlf.  cryst.,  Zs.  Kr.,  12.  545, 
1887.   ^  On  the  various  methods  of  grouping,  see  Sbk..  1.  c. ;  Rath,  Zs.  Er.,  3, 12,  1878;  Rose,  1.  c. 


15.  OOPPER.  Aes  Cyprlum  PUnjf.  Venus  Aiehmn.  Gedlegen  Kupfer  0«rm.  Gedlget 
Koppar  tiwed.   Cuirre  nalif  Fr.   Kame  natiTO  Ital,   Cobte  nativo  i^n. 

Isometric.    Observed  forms' : 

a(100.  i-i)        /(310,  5(740,  «)*        m  (811 ,  8-8)*        e  (lS-8-2,  6-4)'? 

d{110,  i)  A(520,  i-iy         i(580.  i-h*         n  (211 ,  2-2)'         «(ll-6-l,  U-VV 

0  (111,  I)  6(730,  il)*       aj(51I,  5-5)*         M431 ,  4-2)         y(1810-5,  V  l)' 

A(-ilO.  i-i)*        tf(aiO,  i-2)         /i(411,  4-4)*         t.  (531 ,  5-|)* 

Twins;  tw.  pi.  o,  very  common  (f.  7);  often  flattened  in  direction  of  twinning 
axis,  also  elongated  ]|  diagonal  of  twinning  plane  to  acute  6pear-shai)ed  forms  ffigs. 
9,  10,  11),  sometimes  to  thin  plates.  Forms  with  rhombonedral  symmetry  auout 
the  octahedral  axis  common  especially  with  twins  (f.  8).  Often  in  complex  groups 
branching  at  60°  in  the  direction  of  (1)  the  edges,  and  (2)  the  diagonals  of  the 
octaliedral  face,  which  is  usually  the  twinning  plane,  the  lower  side  then  in  twin- 
Ding  poBition  to  the  upper,  cf.  figs.  12, 13,  the  former  ideal;  also  grouped  after  mora 
complex  methods;  sometimes  in  fivelings\  In  parallel  groupings  of  simple  form* 
utended  in  the  direction  of  the  cubic  axes  (f.  14). 
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The  tetrahexahedrons    h,  k,  I,  the  most  common  forms  both  in  trins  and 

simple  crystals.  Crystals  often  with  cavernous  faces;  also  with  elevations,  especially 
octahedral  plates  hexagonal  {e)  or  scaleoohedral  {h,  etc.)  in  form.  Crystals  often 
irr^ukrly  distorted  and  passing  into  twisted  bands  of  indistinct  form  and  thus  into 
ffire-Iike  formt>.    Often  filiform  and  arborescent.    Massive;  as  sand. 

1.  2.  3. 


Copper  crystals  from  Lake  SuperIor>. 

Cleavage  none.  Fracture  hackly.  Highly  ductile  and  malleable.  H.  =  2-5-3. 
0.  =  8-8-8-9,  8-838  Whitney.  Luster  metallic.  Color  copper-red.  Streak  metallio 
Ehining.    Opaque.    An  excellent  conductor  for  heat  and  electricity. 
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IfATIVB  BusMsyrs. 


Ctmf. — Pare  copper;  often  containing  aome  8ilTer>  bismnth,  menmry,  etc. 

Pyr.,  etc— B.'B.  fuses  readil;^;  on  cooliag  becomes  covered  with  a  coatiog  of  black  oxide. 
Dissolves  readily  in  nitric  acid,  giving  oS  red  nitrous  fumes,  and  produces  a  deep  azure-blue 
solution  witli  ammonia.    Fusibility  780°  C. 

Obs. — Copper  occurs  in  beda  and  veins  accompanying  its  various  ores,  especially  cuprite, 
malachite  and  azurite;  also  with  aulphides,  chalcopyrite,  chalcocite,  etc.  It  is  often  abundant 
iu  the  viciuit^  of  dikes  of  ignuous  rocks;  also  in  clay  slate  and  sandstone. 

Id  Siberia  and  on  Nalsoe,  one  of  the  Far&er,  it  is  associated  with  mesotype,  in  amygdaloid, 
and  though  mostly  disseminated  in  minute  particles,  sometimes  branches  through  the  rock  with 
extreme  beauty.  At  Turiusk.  in  the  Ural,  in  fine  crystals;  also  at  Mizbni  l^gilsk,  the  Bogt^lovak 
mines,  and  elsewhere.  In  Qermany,  at  the  Friedrichssegen  mine,  near  Oberlahnsteio,  Kaasau;  at 
Rheinbreitbach  on  the  Rhine.  Common  in  Cornwall  at  many  of  the  mines  near  Redruth;  axid 
also  in  considerable  quantities  at  the  Consolidated  mines.  Wheal  Buller,  and  others;  one  mass 
from  MuUion  weighed  three  tons.  In  serpentine  in  the  Lizard  district.  Bnzil,  ChiH,  Bolivia, 
and  Peru  afford  native  copper;  a  mass  now  in  the  museum  at  Lisbon,  supposed  to  be  from  a 
Talley  near  Bahia,  weighs  2616  pounds;  north  of  Tres  Puntos,  desert  of  Atacoma,  a  Iftrge  vein 
was  discovered  In  1858.  In  Bolivia,  at  Corocoro,  la  sandstone,  and  called  in  commerce  "Bofifla 
de  CMre"  (copper  barilla).  Also  found  at  some  localities  in  C^iina  and  Japan.  In  South  Aus- 
tralia it  occurs  abundautly  at  Wallaroo  on  Yorke  Peninsula  and  other  mines  near  Adelaide;  at 
Btithurst  and  elsewhere  in  New  South  Wales. 

Occurs  native  throughout  the  red  sandstone  (Jura-Trias)  region  of  the  eastern  United  Stales, 
in  Massachusetts,  Connecticut,  and  more  abundantly  In  New  Jersey,  where  it  has  been  met  with 
sometimes  In  tine  crystalline  masses,  especially  at  New  Brunswick,  Somerville,  Schuyler's 
mines,  and  Flemington.  Near  N.  Brunswick  a  vein  or  sheet  of  copper,  a  line  or  so  thick,  hat 
been  traced  for  several  rods.  Near  New  Uaven,  Conn.,  a  mass  was  found  In  the  drift  weighing 
nearly  200  pounds:  another  of  90  pounds  and  several  smaller  isolated  masses  have  also  been  dug 
up  at  different  times. 

The  Lake  Superior  copper  region,  near  Keweenaw  Point,  in  northern  Mlchl^n,  is  the  most 
Important  locality  in  the  world.  The  copper  Is  obtained  practically  all  in  the  native  state,  and  la 
obtained  over  an  area  300  mites  in  length.  The  yield  of  native  copper  in  1887  from  this 
region  was  about  87,000  tons,  the  Calumet  and  Hecia  mine  yielding  much  more  than  half. 
Masses  of  great  size  were  observed  in  this  district  near  the  Ontaoagou  river,  by  Mr.  tichoolcraft, 
in  1831.  (Am.  J.  Sc.,  3,  301,  1821.)  The  largest  single  mass  yet  found  was  discovered  in  Feb- 
ruary, 1857,  in  the  Minnesota  mine.  In  the  belt  of  conglomerate  which  forms  the  foot-wall  of 
the  vein.  It  was  45  feet  In  length,  83  feet  at  the  greatest  width,  and  the  thickest  part  was  more 
than  8  feet.  It  contained  over  90  p.  c.  4X>pper,  and  weighed  about  420  tons.  This  copper  con- 
tains silver,  sometimes  in  visible  grains,  lumps,  or  strings,  and  occasionally  a  mass  of  copper, 
when  polished,  appears  sprinkled  with  large  silver  spots,  resembling,  as  Dr.  Jackson  observes,  a 
porphyry  with  its  feldspar  crystals.  The  copper  occurs  in  both  amygdaloidal  doleryte  and  sand- 
stone, near  the  junction  of  these  two,  rocks.  It  is  associated  with  prehnlte,  datolite,  analcite, 
laumontiie.  pectolite,  epidote,  chlorite,  wollastonite,  and  sometimes  coats  amygdules  of  calctte, 
etc.,  in  amygdaloid.  Strings  of  copper  often  reUcnhite  through  crystals  of  analclteand  prehnlte. 
Fseudomorphs  after  scalenohedrons  of  calcite  are  sometimes  met  with.  Besides  this  occurrence 
in  the  vicinity  of  trap,  it  is  also  in  some  parts  of  the  Keweenaw  region  distributed  widely  in 
grains  through  the  sandstone,  especially  in  a  conglomerate  of  quartz  and  jasper  pebbles. 

Native  copper  occurs  sparingly  in  California;  at  the  Union  and  Keystone,  Napoleon  and 
Lancha  Plana  mines  in  Calaveras  Co.;  in  the  Cosumnes  mine,  Amador  Co.;  In  serpentine,  in 
Sta.  Barbara  Go.  Also  in  Arizona,  common  at  the  Copper  Queen  mine,  Cochise  Co.  In  Grant 
Co.,  N.  Mexico,  at  the  Santa  Rita  and  other  mines. 

Alt. — Nalire  copper  Is  readily  altered  on  exposure  to  cuprite,  malachite,  sometimes  toazurite. 
Pseudomorpbs  of  native  copper  ttfter  azurite  occur  in  Grant  Co.,  New  Mexico  (Yeates,  Am. 
J.  Sc.,  38,  405,  1889);  also  replacement  pseudomorpbs  after  aragonlte  at  Corocoro,  Bolivia,  see 
Forbes,  Q.  J.  G.  Soc,  17,  45,  1861;  Domeyko,  6th  App.  Min.  Chill,  6,  1878. 

Ret— 1  See  E.  8.  D..  Am.  J.  Sc.,  32,  413,  1886,  or  Zs.  Kr..  12,  569,  1887,  for  description  of 
Lake  Superior  crystals,  twinning,  methods  of  grouping,  etc.;  also  for  authorities,  lilerature,  etc. 
Important  papers  are  the  following:  *  Rose,  Reis.  Ural,  1,  SIS.  401;  2,  453,  1837.  who  hrst 
described  the  coii^lex  groups;  also  ■  Rath,  Zs.  Kr.,  2,  169,  1878;  *  Fletcher,  Phil.  Mag.,  9 
180,  1880;  *  Lbx.,  Ber.  nied.  Oes.,  39,  95,  1883. 


16.  BSBROURT.  Xvrds  apyvpoi  Theophr.  ' rspdpyvpoi  tcaff  4avT^v  [native] 
IHo§eor.,  B,  ex.  Argentum  vivum,  Hydrargyros,  Plin.  33,  83, 30,  41.  Quicksilver.  Hercuriua 
AltAem.   Gedlegen  QuecksUber  Oann.   Qviclisilfver  AdmI   Mercure  natif  JBV.   Hercurio  /ioj.. 

Liquid.    Occurs  in  small  fluid  globules  scattered  through  its  ^ngne. 
G.  =  13*596  Regnault.     Luster  metallic,  very  brilliant.    Color  tin-wliitet 
Opaque. 

ip. — Pure  mercury  (Hg);  with  sometimes  a  little  silver. 
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Twt^  oto. — B.fi.  entirely  volatile,  vaporizing  at  860°  C.  Becomes  solid  at  —  40*  C,  crystal- 
Iringln  regular  octahedrons  with  cubic  cleavage;  O.  =  14'4.   Dissolves  readily  in  nitric  acid. 

Oba.— Mercury  In  the  metallic  state  Is  a  rare  mineral;  the  quicksilver  of  commerce  is 
obtained  mostly  from  cinnabar.  The  rocks  affording  the  metal  and  its  ores  are  chiedy  clay 
Aaiea  or  schists  of  different  geological  ages.  Also  found  in  connection  with  hot  springe  In  New 
Znbnd.  Iceland  (?),  and  in  California  and  Nevada. 

At  Civid^  in  Venetian  Lombardy,  It  Is  found  In  a  marl  regarded  as  a  part  of  the  Eocene 
Bommulitic  beds.  Mercuiy  has  been  observed  occasionally  In  drfj^;  and  near  SiszbetelE.  In 
Transylvania,  and  also  Meumarkt,  in  Galicia,  springs,  issuing  from  the  Carpathian  sandstone, 
Bometimes  b«tr  along  globules  of  mercury.  Its  most  important  mines  are  those  of  Idria,  in 
C&miola,  and  Almaden  in  Spain.  At  Idria  It  occurs  interspen^ed  through  a  clay  slate,  from 
which  it  Is  obtained  by  washing.  It  is  found  in  small  quantities  at  Wolfstein  and  MOrsfeld,  in 
the  Palatinate:  in  Cariuthia,  Hungary,  Peru,  and  other  countries;  also  nt  Peyrat  le  Chateiiu,  in 
the  department  of  the  Haute  Vienne,  Id  a  disintegrated  granite,  unaccompanied  by  cinnabar, 
also  similarly  near  Montpellier  in  southern  France;  in  Cultforoia,  at  various  cionabar  mines, 
especially  at  the  ^ooeer  mine,  in  the  Napa  Valley,  where  quartz  geodes  have  been  found  cod- 
tsining  Kveral  pounds  of  mercury.  Occurs  with  gold  near  Johannesburg,  Transvaal,  B.  Africa; 
It  Pakaraka,  Ba^  of  Islands,  New  Zealand. 

On  die  distnbutiou  of  mercury  and  cinnabar  with  a  detailed  account  of  the  various  localhlee^ 
•ee  Becker.  U.  S.  a  Sunr.,  Mon.  13, 1888. 


17.  AMAZX}AM.  Quicksllfwer  amalgameradt  med  gedlget  Silfwer  (fr.  Sala)  Vrorut.,  188. 
1758.  KatQrlicb  Amalgam,  Silberamulgatn,  Oerm.  Amalgam  natif  de  LiaU,  1,  420,  1788. 
Hercore  avgental  S.    Pella  natural  Dei  tUo.    Amalgams  Ital.,  !>pan,    Plata  mercurial  Span. 

Arquerite  Btrih..  de  B.,  <£  Di^f.,  C.  R.,  14,  567,  1842.  in  Kep.  on  Art.  by  DotReyko,  Ann. 
Hmea^  20,  208,  1841.  Bordosite  Domeako,  Hiu.  Chili,  8d  £d..  p.  863.  Eongsbetgtte  i^nt, 
C.  R.-.  76. 1874.  1872. 

Isometric.    Observed  forms' : 

a(100,'»-t-)  d(110,0  0(111.1)  /(310,f-8>  0(210,  ft-2)  j)(221.2)  n(211,2-2)  « (821, 8-|) 

Crystals  often  lughlj  modified;  common  habit  dodecahcdral.  Also  massive  in 
platef,  coatings,  and  embedded  grains. 

Cleavage:  d  in  traces.    Fracture  conchoidal,  uneven.   

Rather  brittle  to  malleable.    H.  =  3-3*5.    G.  =  13-75-1 4-1. 
Luster  metallic,  brilliant.    Color  and  streak  silver-white.  S%h — 
Opaque.  F-K 

Comp. — (AgjHg),  silver  and  mercury,  varying  from 
Ag,Hg,  taAg„Hg. 

Percentage  composition  for  AgtHgi  =  rilver  26'4.  mercury 
78-8  ^  100;  AgHg  -  silver  86-0,  mercury  66  0  -  100.  Also  Ag.Hg, 
-  silver  52-7;  Ag,Hg  =  silver  81 -S;  Ag.Hg  =  silver  68-3;  Agtllg 
=  silver  76-4;  Ag,,Hg  =  silver  86-6;  Ag„Hg  =  silver  961. 

Var. — 1.  Ordinary  amalgam,  AgiHg(  or  AgHg.  In  crystals 
often  highly  modified,  rather  brittle.  No  recent  aoalyses  have  twen 
published.   Also  Ag^Hgi  (anal.  5),  etc. 

2.  Arquerite,  Ag„Ht    G.  =  10  8.    Malleable  and  soft.    Anal  11-18. 

3.  KongabergiU,  Ag.iiHg  or  AgitHg.    In  crystals.    Anal.  Itt,  17;  anal.  18  gives  Agnllg. 
AsaL— 1,  Cordier,  J.  Mines.  13,  1,  1803.    2.  Klaproth,  Beitr.,  1,  182.  17»5.    8.  5,  7,  8.  10, 

13, 15.  Domeylio.  Min.  Chili,  8d  Ed.,  1879,  anal.  15  by  M.  Silva.  4,  NorilatrOm,  G.  POr. 
FOrh.,  6.  71.%  IH81.  6.  Pufahl,  Zs.  G.  Ges.,  34.  817.  1882.  »,  14,  Flight,  Phil.  Mag.,  9. 14flk 
1880.  11.  H.  G.  Uanka,  Dana  Hin..  App.  lu,  4.  12.  16,  17,  Plsani,  l!  c.  IB.  Duapsky.  Jh 
Min..  1.  67,  1888. 


Moschellaiidsberg 
Levy-Schrauf. 


A« 

I.  Allemont?  27-5 

5.  Moschellandsberg  36*0 

8.  Iio»illa  mines.  Chili  43  6 

4.  Sala,  Sweden   46  30 

6.  Kosilla  mines  53-3 

6.  Fried ricb-tsegen,  Q.  =  12-708  |  56-70 

7.  Rosilla  miues  65'1 

8.  BordoN,  Chill,  BaribmiU  69  21 

9.  Kongaberg  75  90 

10.  N.  Chili   79-4 

11.  Br.  Columbia  86  16 

12.  Kongsberg  Sft-s 


Hg 

72-51  =  100 
"64  0T  =  100 
56  4]  =  100 

51-13  gangue  2-OS  =  W4B 
[46-71  =  100 

43-27  Cu  fr.  =  99*97 
[34-9]  =  100 

30-76  =  99  97 

28  06  insol.  0  49  =  99-45 
[20-6J  =  100 

11 '9U  mo.  0-45  =  86'SO 
13-7  =  100 
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Ag 


Hg 


18.  Arqueros,  Arquerite  ... 

14.  EoQgsberg  

15.  Rodaito.  Chili  

10.  KoDgsbe^,  KongabergiU. 


.  86  5 

.  94-4 

{94-94 
95-26 
.  95-8 


13-3  =  99-8 


7-03  gnngue  I'SO  s:  Miff 
[5-6]  ^100 
5-061  =  100 


18*  Chili. 


Darapnky  (1.  c.)  found  the  amouat  of  mercury  to  vary  somewhat  widely  even  io  different 
samples  from  tbe  same  specimeo. 

Pyr^  ate. — B.B.  on  charcoal  the  mercury  volatilizes  and  a  globule  of  silver  In  left.  In  the 
closed  tube  tbe  mercury  sublimes  and  condenses  on  the  cold  part  of  the  tube  in  minute  globules. 
Dissolves  iu  nitric  acid.    Rubbed  on  copper  it  gives  a  silvery  luster. 

Obs.— From  tbe  Palatinate  at  Moschellanasherg,  in  fine  crystals,  and  said  to  occur  where 
the  veins  of  mercury  and  silver  intersect  one  anotlier;  at  Friedrlchsse^eo  near  Oberlahnstein, 
Nassau.  Also  from  Rosenau  in  Hungary,  Sala  in  Sweden,  Kongaberg  m  Norway,  Allemont  in 
Daupliine.  Almadeu  iu  Spain.  In  S.  America,  from  the  mines  of  Arqueros,  Coquimbo,  Chili 
(argua-Ue  Rodaito  near  Arqueros;  Rosilla,  pi-ov.  Atacama;  Bovdos  [bor^otite).  FromVitalle 
Creek,  Br.  Columbia  (arvuerite). 

ArtiL — Various  artifii^l  amalgama  are  known,  cf.  Rg.,  Kr.  Ch.,  170, 1881. 

Ret—'  See  Schrauf,  Atlas.  Tf.  vi.  rii.  1864;  also  Gdt.,  Index,  1, 181,  1886. 


18.  IiBAD.  Plumbum  nigrum  Ptin.,  34,  47.  SatnrDxis  AleAem.  Gediegen  Blel  Otrm, 
Oediget  Bly  Swed.   Plomb  natif  Fr.   Piombo  nativo  Ital.   Plomo  metalico  t?pan. 

Isometric.    Observed  forms' : 


Twins:  tw.  pi.  o.  Crystals  rare,  octahedral  or  dodecahedral;  usually  in  thin 
plates  and  small  globular  masses,  also  in  dendritic,  wire-like  forms. 

Very  malleable,  and  somewhat  ductile.  H.  =  1"5.  G.  =  11*37.  Luster 
metallic.    Color  lead-gray.  Opaque. 

Comp. — Nearly  pure  lead;  sometimes  con.tainB  a  little  silver,  also  antimony. 
The  crystallized  lead  from  the  Harstig  mine  gave  99-71  p.  c.  Pb,  with  G.  =  U"372, 
Hamberg,  I.  c. 

Pyr. — B.B.  fuses  easily,  coating  the  charcoal  with  a  yellow  oxide  which,  treated  in  R.  F., 
volatilizes,  giving  an  azure-blue  tinge  to  tbe  flame.  Fusibility  330^'  C.  Dissolves  easily  in 
dilute  nitric  acid. 

Obs.— Occurs  usually  in  thin  plates  and  embedded  scales;  thus  in  a  compact  dolomitic  lime- 
stone with  hemalite,  magnetite,  and  bausmanuite,  etc.,  at  tbe  iron  and  manganese  mines  of  Pajs- 
berg,  Harflig,  and  Liiugban  in  Wermlnnd,  Sweden;  similarly  at  Nordmark;  at  the  Sift 
mines,  Orcbro,  in  a  minenvl  resembling  neotorite.  Crystals  are  known  only  from  the  Uarstig 
mine,  where  they  occur  in  cavities  associated  with  the  manganese  silicate,  caryopilite,  and  the 
luvenatt^.  sarkinite  and  brandtite.  Hamberg  regards  the  native  lead  to  have  been  reduced  by  the 
oxidation  of  arsenious  acid.  Found  also  in  the  gold  wadiings  of  the  Urals  at  Ekaterinburg  and 
in  the  Altai,  also  on  the  Kirghese  Steppes. 

Also  reported  (but  some  of  these  are  doubtful)  as  occurring  in  globules  in  galena  at  Alston- 
moor;  in  lava  in  Madeira;  at  tbe  mines  near  Cartbagena  in  Spain;  in  Carboniferous  limestone 
near  Bristol,  and  at  Keumare,  Ireland;  according  to  R.  P.  Greg,  Jr  ,  in  thin  sheets  in  red  oxide 
of  lead  near  a  basaltic  dike  in  Ireland;  iu  an  amygdaloid  near  Weissig;  in  basaltic  tufa,  at 
Itoutenberg,  in  Moravia;  in  tbe  district  of  Zomelahuacan,  in  tbe  Stateof  Vera  Cruz,  in  a  granular 
limestone,  containing  in  some  places  species  of  ammonites,  in  lamins,  in  a  foliated  argentiferous 
galena;  at  Huancavelica,  Peru. 

In  tbe  U  S.,  reported  from  near  Saratoga,  N.  Y.,  in  crystalline  limestone  (but  doubtful). 
At  Breckinridge  and  Gunnison,  Colorado.  Jay  Gould  mine,  Wood  River  district,  Idaho.  la 
the  gold  placers  of  Camp  Creek,  Montana. 

Artif. — Metallic  lead  has  long  been  known  to  crystallize  in  the  isometric  system;  Lehmann 
has  obtained  elect  rolytically,  besides  this  form,  another  in  plates  for  which  he  suggests  tfaa 
monoclinlc  system*. 

B^— >  C^.  Ak.  Stockh..  4fi.  488,  1888,  Zs.  Kr. ,  17.  368.  1889.   *  Zs.  Kr.,  16,  274,  1880. 


19.  TIN.  Plumbum  candldum  Hin.,  34,  47-  Jupiter  Alehem.  Gediegen  Zlnn  Otrm, 
Gedlget  Tenn  Bmd.   Etain  natif        Stagno  nativo  liat.   Estafio  nativo  i^n. 

In  iiT^galar  rounded  crystalline  grains,  or  aggregations  of  grains,  from  0*1  to 
1  mm.  in  size;  color  grayish  white.   Occurs  with  platinum,  iridosmine,  gold,  coppei. 


o{100,  t-0   d(110,  ()   o{m,l)   A(410.  t4)   w  (551,  5)   n  (211,  3-2) 
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PLATINUM-atON  QBOUF^PLATINVM.  Sfi 

QEBnterite,  conmdam  in  washiugs  from  the  Aberfoil  and  Sam  rivers  (headvaters  of 
the  Ckrenoe  rirer)  near  Oban,  l4ew  South  Wales.  Howell,  Qentfa,  Ana.  PhU.  Soc, 
23,  aO,  1885. 

Native  tin  has  also  been  reported  as  occurring  witb  tlie  Siberian  cold;  in  the  Rio  Tipuani 
Talley.  Bolivia  (probably  artificial,  Forbes);  in  Guanajuato,  Hexko,  uiuter  bismatite  (fVeuzel). 
All  these  are  doubtful. 

Artificial  crystals  are :  (a)  tetragonal,  and  (/?)  orthorhomblc. 

(a)  Tetragonal.  Axis  h  =  0*3857,  Mir.'  In  prismatic  crystals  with  a  (100,  i^).  m  (110,  7), 
a (101.  l-»),  t  (801,  3-0.  P  (111.  1).  r  (831,  3).  Angles  pp'  =  SST  86',  pp"  =  57°  18',  V  =  89"  28', 
«"  =  4r  1-'.    Also  twins:  tw.  pi.  (1)})  (111),  and  (2)  r  (881). 

H.  =3.  O.  =  7*178,  after  fusion  7*393  Mir.  Somewhat  malleable.  Luster  metallic. 
Color  tin-white.  Obtained  by  the  electrolytic  decomposition  of  tio  prolochlorlde.  Also  from 
fosioD  in  oscillatory  pyramidal  forms. 

(fS)  OrthorhomWc.  Axes  dih:i  =  0*3874  :  1  :  0  3557,  100  A  110  =  21°  lOJ',  001  A  101 
T=4>'S8i'.  OOi  A  Oil  =  lfl''84|',  Trechmann*.  In  tliin  plates  of  prismatic  crystals  with 
o(I00.  ri).  ft(010.  li),  mdlO,  7).  r  (840,  »-|)».  «  (180.  i-2),  *(101,  l-i).  n  (021.  2-i),  d  (111,  I), 
p  (131,  3  2)".  Angles:  mm  =  42'  21",  6i»=  W  4(4'.  bn  =  54'  34'.  dd'  =  81°  48*.  dd'  '  =  29°  38', 
id  -  'TS"  W.  The  form  approximates  to  that  of  the  tetragonal  variety,  e.g..  in  the  ratio  of 
a  :  h. 

Cleavage  :  b,  k  very  imperfect.  Brittle  (o  mild.  H.  =  above  2.  O.  =  6*54.  Luster  metal- 
lie  Color  darli  gray  to  bluish  gray.  Strealc  Iron-gray,  shining.  Chemically  nearly  pure  tin. 
Oblaiued  from  cavilies  of  an  arsenical  slag  produced  in  the  process  of  tiu-maltmg,  Cornwall. 

Rfl£^>  Min..  p.  187;  Phil.  Mu..  22.  208.  1843.  >  Min.  Mag.,  3,  180.  1872.  *  Foullon,  Vh. 
G.  Ueicbs..  287, 1881;  see  also  Jb.  O.  Reictu.,  807, 1864;  he  describes  both  the  dlmorpboua 
forms. 


5.  Platinum-Iron  Group. 

aa  PLATINUM.  PlaUoa  (fr.  Cboco)  UUoa,  Belac  Hist.  Viage  Amer.  Merid.,  lib.  6.  c.  10^ 
Hadrid  1748.  IMatina  (fr.  Carlhagena)  W.  Broanriffg  (who  received  it  In  1741  from  C.  Wood), 
Pliil.  Trans.,  584,  1750.  Platiua  del  Pinto  Oeheffer.  Ak.  II.  Stockb..  289.  1768.  Polyzea 
nautm..  Handb.,  97.  1813,  20,  1847. 

Gediegeu  Platiu  Oerm.   Phttine  natif  F^.   Platiuo  Ilal.    Plathia  Span. 

Isometric.    Obser\'ed  forms':  , 

(1(100,  M*)  d(110,  t)  0(111, 1}  /(810,i-8)  «(310,  »-3)   1(080.  ^|)  ff(820,  ^|) 

Twine:  tw.  plane  o.  Crystals  rare,  cubes  most  common;  often  distorted.  TJsa- 
ally  in  erains  and  scales,  occasionally  in  irregular  lumps  or  nuggets  up  to  ^0  pounds 
in  weight. 

Cleavage  none.  Fracture  hackly.  Malleable  and  ductile.  H.  =  4-4*5. 
G.  —  14-19  native;  21-22  chem.  pure.  Luster  metallic.  Color  and  streak  whitish 
steel-gray;  shining.   Sometimes  magbetipolar. 

Com  p. — Platinum  alloyed  with  iron,  iridium,  osmium  and  other  metals. 

Vmr. — 1.  Ordinarv.  Ifon-magMUe  or  only  slightly  magDetic.  G.  =  16-5-180  mostly. 
After  washing  in  acid  a  distinction  can  be  made  between  silver-white,  gray,  and  Iron-black 
grains. 

2.  Magnetic.  Q.  about  14.  Here  is  included  Brelthaupt's  Iron-plaUnum  (EiBeoplatin). 
described  as  PtFci  with  H.  =t  6  and  G.  =  14*0-15*8.  Much  platinum  is  magnetic,  and  occasion- 
ally it  has  polarity,  so  that  platinum  magnets  are  spoken  uf,  comparable  in  power  to  the  lod»> 
atone.  The  magnetic  property  seems  to  be  connected  with  high  percentage  of  iron,  although 
this  distinction  doea  not  hold  without  exception.   Cf.  Daubree,  C.  R.,  80.  5'26,  1875. 

A  niekeltfervtu  magnetic  platinum  from  Nizhni  Tagilsk  gave  Terreit:  818  Fe  and  0-75N1, 
C.  B.,  83. 1116,  1876. 

AnaL— 1-14,  Hinchin,  Min.  Russl..  6,  184-190.  1866:  anal.  8-7  of  black  grains  washed  with 
acid  and  then  distinguished  by  color  as  given;  anal.  8-12,  ditto  white  grains.  15-17,  Berzeliua, 
Ak.  H.  Stockh.,  118,  1828.  18,  Clans,  Rg.,  Min.  Ch  .  p.  10,  1860.  19,  BOcking,  Lieb.  Ann., 
90,  248,  18QS.  20-23,  DevUle  and  Debniy.  Ann.  Ch.  Phys.,  66,  449,  1859.  and  others.  24-26, 
Hoffmann,  Trans.  Roy.  Soc,  Canada,  6  (S),  p.  17.  1887.  aaal.  34  of  whole  after  separation  of 
8(^,  25.  ai^  of  iamples  separated  by  the  magnet.   27,  Collier,  Am.  J[.  Sc.,  21,  128.  1881. 
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1. 

3. 
8. 

4. 

5. 
6. 

7. 

8. 

9. 
10. 
II. 
12. 
18. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

21. 


Ooroblfl^.  non- 
magnetic 
OoTubUff.  magn. 
N.  TaglbtkwS. 

non-magn, 
N.  Tagilak  gry. 

bUc, 

N.  Tagilsk  gry. 
magn. 

N.  Tagilak  m. 
N.  Tagilsk  leA, 

"  non-magn. 

K.  Tagilsk  magn, 
N.  Tagilsk 


G 

17-786 
14S5 

17-  22 
16-44 
1414 

14-6-2 

18-  8S 
1721 
16-54 
18-53 
14-68 
18-OS 


88-49  8-98  1-94  8  17 
76-23  17-SO  1-87  S  QO 


ir. 


81-  34  11-48  0-30  3-14  2-42 

82-  46  11-23  0-28  2-35  1  21 
70-15  18-90  0-20  3-61  1  03 


N.  Ta^lsk  non-magn. 

N.  Tagilsk  magn. 

Ooroblag.  jum-magn, 

Ooroblag. 

Borneo 

Australia 

Cboco 

Calif onila 


73-70 
66-B6 
78-88 
82-18 
71  20 
74  87 
71 '94 
68-73 

77-  14 

78-  94 
78-68 
86*50 
85-97 
82*60 
61-40 


16-  65  0  28 
18-98  0-21 
11-73  0-17 
11-50  0-25 

17-  78  0  18 
15  54  0-18 
15-79  0  14 
15-58  0-20 
1213  0-22 

11-  04  0-28 

12-  96  0-80 
8-82  1-10 
6-54  0-75 

10-67  0-80 
4-55  1  80 


812  1-15 
8-80  1-84 
3-79  6-82 
219  1-00 
8-46  1-15 
3-26  0-88 
2-76  1-16 
2-48  4-73 
2-74  5-10 

0-  86  4-97 
l  is  2-86 

1-  15  — 

0-  96  0-98 
—  0-66 

1-  85  1-10 


Os 

Cu 

Iridos. 

"  ' 

A.  AO  AQ.K4 

U  So 

tr. 

1  IB 

0  07  =  yy  Bo 

tr. 

U  84 

I-8o  =  99  60 

tT, 

1  Id 

o  o7  =  98  93 

tr. 

1  47 

<i.K£t  Ao.oa 
^  So       W  OO 

1  ov 

o  iO  =  wi  07 

ir. 

0-28 

U  aH  =  W  Ho 

tr. 

0-21 

tr. 

0-50 

8-85  =98-07 

tr. 

1-98 

2-30  =97-76 

tr. 

3-72 

2-87  =  98-40 

tr. 

080 

6-86' =98-87 

tr. 

0-34 

0-98'  ^  98  66 

tr. 

0-70 

1-96  =98-75 

tr. 

6-30 

2-80- =97-80 

tr. 

0-45 

1-40  £=08-93 

0-64  0-86 

2-10'=  98-70 

0-18 

3-80  Au0-20  = 

—  1-10  26  00  Au  1-30  sand 


28.  Oregon 


24. 
25. 
36. 
27. 


Br.  Columbia     16  656 
"  non-magn.  17  017  f 
16  095  f 


"  magn. 
PblUburgh 


17-86 


86-30  7-80  0  50  1-40  0  86 

85-50  6-76  0-60  1  00  1  06 

61*45  4-80  016  0-66  0*40 

72-07  8-59  0-19  3-57  1-14 

68-19  7-87  0-26  8  10  1-21 

78-43  9-78  0  09  1-70  1-04 

83  81  11  04  8  10  0-39  0  68 


ir. 


0-  60 

1-  40 

2-  15 

8-30 
8-00 
8-89 
0-40 


'  locludtng  gangiie. 


0-  95  Au  1-00  sand 

1-  10  Au  0-80  sand 

87-80  Au  0*85  sand 

10-51  gangue  169 
14-62  gaugue  195 
8-77  gaogue  1-27 
—    gaogue  2  06 


1-  2;>  = 

100-  30 
0-96  = 

100  26 

2-  95  = 

101-  16 
8-00  = 

100-25 
=  10015 
=  100-80 
=  99-97 
=  100-33 


Pyr^  eto. — ^B.B.  Infusible.  Not  affected  by  borax  or  salt  of  phosphorus,  except  in  tt\e  state 
of  floe  dust,  when  reactions  for  Iron  and  copper  may  be  obtained.  Soluble  only  In  heated  nitro- 
hydrochlorlc  acid. 

Obs.— Platinum  was  first  found  in  pebbles  and  small  grains,  associated  with  iridium. 
o9i»ium,  palladium,  gold,  copper,  and  chromite,  in  the  alluvial  deposits  of  tlie  river  Pinto,  in 
the  district  of  Choco,  near  Popayau,  in  the  U.  S.  of  Colombia,  South  America,  where  it  received 
its  name  platiaa  (platiua  del  Pinto)  from  pleUa,  silver.  In  the  province  of  Antioquia,  in  Brazil, 
it  has  been  found  In  auriferous  regions  in  syenite  (Boussiugault,  Ann.  Cti.  Phys.,  32,  204,  1K26). 

In  Russia,  where  it  was  Qrst  aiscoven-d  iu  1822,  it  occurs  In  alluvial  material  in  the  Urals 
at  Nizhni  Tagilsk,  sometimes  in  nuggets  of  considerable  size;  also  at  Eushviusk  in  theGoroblag- 
odatsk  district  and  at  other  points;  id  Nizhni  Tagilsk  it  has  been  found  with  chromite  iu  a 
serpentine  probably  derived  from  a  peridotyte.  In  the  sand  of  the  Ivalo  river,  nortliern  Lap- 
land, associated  with  diamond  and  protMbly  derived  from  a  serpentine  (altered  peridotyte)  con- 
taining chromite  and  diallage. 

Plalinum  is  also  found  on  Borneo;  in  the  sands  of  the  Rhine;  at  St.  Aray,  Val  du  Drac; 
county  of  Wicklow,  Ireland;  on  the  river  Jocky,  St.  Domingo;  according  to  report,  in  Chololeca 
and  Qraclas,  In  Honduras.  Also  from  the  river  Tayuka,  in  New  Zealand,  from  a  region  charac- 
terized by  a  chrysolite  rock  (dunyte)  with  serpentine;  similarly  with  nickeliferous  metallic  iron 
(awaruile)  in  the  drift  of  the  Gorge  river;  also  from  quartz  lodes  in  the  Thames  gold  fields 
(J.  A.  Pond).  In  New  South  Wales,  reported  as  occurring  in  aitv  in  the  Broken  Hill  district,  in 
a  feldspathic  rock  with  iridosmlue;  found  in  gold  washings  in  small  quantities  at  various  points. 

In  California,  in  the  Klamath  region,  at  Cape  Blanco,  etc.,  but  not  -abundant,  in  the  gold 
washings  of  Cherokee,  Butte  Co.;  iu  traces  with  gold  in  Rutherford  Co.,  North  Carolina;  at  St. 
Fraucois,  Beauce  Co..  Quebec;  at  several  points  in  British  Columbia,  thus  on  the  Praser  river 
near  Lillooet,  also  on  Tranqiiille  river  and  on  Qranite  Creek,  a  branch  of  the  Tulameen;  further 
on  the  tributaries  of  the  Yukon  river.  A  mass  weighing  104  grams,  with  O.  10-45,  and  con- 
sisting of  46  p.  c.  platinum  (anal.  37)  and  54  chroniite,  was  found  near  Plattsbur^b,  N.  Y. 

The  metal  platinum  was  brought  from  Cboco,  3.  A.,  by  UUoa,  a  Spanish  traveller  in 
America,  in  the  year  1735,  and  from  Carthagena,  by  Charles  Wood,  who  procured  it  in  Jamaica, 
Ulloa  speaks  of  specula  made  by  the  people  of  the  country,  of  a  peculiar  metal,  which  Brown- 
rigg  says  was  "  platina,"  and  the  latter  mentions  a  "  pummel  of  a  Bwoid,"  aiad  otber  arti<^  of 
platinum,  received  by  him  from  Carthagena. 

R«£^i  Cf.  Eremeyev."  Vh.  Min.  Ges.,  14.  155, 1870. 
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31.  nUDTOM.  Gediegen  Iridium  Bnith.,  Ben..  JB.»  14, 180,  188S.  Ak.  H.  Btockh.,  U. 
1834.  Platiiiiiidium  Stmnberg,  Berz.  JB.,  16,  205,  1881 

Isometric.    Observed  forms': 

a  {ItW.  t-O        d  (110,  0        0  (111,  I)        /  (810,  <^        ©  (480, 

Twins :  tw.  plane  o,  commonly  in  polysynthetic  groups.  Crystals  rare,  gener- 
ally cubes.   Usuallj  In  angular  grains. 

Cleavage:  cubic,  indistinct  Fracture  hackly.  Somewhat  malleable.  H.  =  6-7, 
G.  =  33'65-32'S4'.  Luster  metallic.  Color  silVer-whitc,  with  tinge  of  ydlow  on 
fiur&ce;  gray  on  fracture.  Opaque. 

CoBp^Iridinm  with  platinum  and  other  allied  metals. 
AmTi— Svanberg: 

Pt         Ir        Pd       Rh       Fe        Cu  Os 
1.  K.Tsgilak  19*64      76-80      0  80       —        —       1-78       —  =09-11 

S.  BnzU  66-44      37-79      0-49      6-86      4- 14      8110     traee  -  98  09 

Prinsep  In  a  apedmeD  from  An  In  India  found  Ir  60.  Pt  90;  this  is  called  AvaSte  by  Heddle. 
£dc  BriL.  16.  383.  1888. 

01«.— Occurs  with  the  platinum  of  the  Urals  and  Brazil;  perhaps  also  with  the  California 
gold;  Ava  iu  Burma. 

RoC— <  £reni..  Vh.  Min.  Ges.,  U.  155.  1879.  *  Of  cubic  crystals  23-647-38-668,  of  odalw- 
disl  28-770-38-778  from  Sukho-Vlshn,  from  Nevyansk,  88-805-88-886,  £iem.  1.  c. 


82.  nUDOSMINB.  Ore  of  Iridium,  consisting  of  Iridiam  and  Osmtum,  Wollattoji,  PblL 
Tkans..  816. 1806  (Metala  Iridium  and  Osmium,  fintt  annoimced  by  Tennani,  Phil.  Trans.,  411. 
1804)l  Nstive  Iridium  Jameton.  Osmiure  d'lridium  Ben..  Nout.  Syst.  Min.,  196,  1819. 
Omium-lridlum  Lemh.,  Uandb,,  1831.  Iridosmium;  Osmhldium.  Newjaoskit,  Sissexskil^ 
Biaid.  Handb.,  558,  1845. 


Rhombohedral.    Axis  6  =  1-4105;  0001  A  1011  =  58°  27'  Rose, 

»(10i0. />,r(10ll,iZ)'.  «C 
Angles:  eat  =  r6a^  rr*  =  95°  s',  iw'  =  58"  84'. 


Fonu:  e  (0001,  0).  m  (lOlO.  /),  r  (lOll,  R)\  m  (Olll,  -  1)*,  gm^.  f  3). 

M-  MM  — ■  »tlSP  «v'  —  OK"  K    mtf  —  Ka-  OA? 


6-7. 


Barely  in  hexagonal  prisms;  usually  in  irregular  flattened  ^ins. 

Cleavage:  c  perfect.    Slightly  malleable  to  nearly  brittle.    H.  = 
G.  =  19-3-ai-12.    Luster  metallic.    Color  tin-white  to  light  i 
Bteel-gray.  Opaqne. 

0>mp.,  Tar. — Iridium  and  osmium  in  diflferent  propor- 
tionB.  Two  varieties  depending  on  these  proportions  have 
been  named  as  species,  but  they  are  isoraorphous,  as  are  also 
the  metals  themselves  (Rose).  Some  rhodium,  platinum, 
rathenium,  and  other  metals  are  usually  present. 

Var.— 1.  NevyaiiMkite.   Newjanskit  Haid.;  H.  =  7;  G.  18-8-19-5. 
white.    Over  40  p.  c.  of  iridium. 

3.  8uer»kite.  Sisserskit  Hald.  In  flat  scalee.  often  six-sided,  color  grayish  white,  Bteel-gray, 
G.  =  30-21  2.    Not  over  SO  p.  c.  of  iridium.    Less  cummoD  than  the  light-colored  variety. 

Anal^Deville  and  Debrsy,  Ann.  Ch.  Phys.,  66,  481,  1850. 


Umt,  Rose. 
Iq  flat  scales;  color  tin- 


Ir 

Rd 

Pt 

Ru 

Os 

Cu 

Fe 

1.  N.  Grenada 

70-40 

18-30 

0-10 

—    ri7-2oi  — 

100 

2. 

57-80 

0-63 

6-87 

8510 

006 

010 

100  06 

3.  California 

53-50 

2-60 

oso 

48-40 

100 

4.  Australia 

58  13 

3  04 

5-22 

'88-46 

016 

100 

5.  Borneo 

58  27 

2.64 

015 

38'94 

100 

6.  Uial 

77-20 

0-50 

l-IO 

0-80 

31-00 

tr. 

100 

7.  " 

0. 

=  18-9 

48-28 

6-78 

0-62 

8-49 

40- 11 

0-78 

0-99 

100 

8.  " 

G. 

=  18-8 

64  50 

7'50 

2-80 

83-90 

0-90 

1-40 

100 

9.  " 

G. 

=  20-4 

43-94 

1-65 

0-14 

4-68 

48-85 

Oil 

0  63 

100 

la  " 

0. 

=  30-5 

70-86 

4-72 

0-41 

28-01 

0-21 

1-29 

100 

TjTf  ato. — ^At  a  high  temperature  the  siserakite  gives  out  osmium,  but  undergoes  no  farther 
change.  The  nevyanskite  is  not  decomposed  and  does  not  give  an  osmium  odor.  With  niter, 
the  chuacteristic  odor  of  osmium  is  soon  perceived,  and  a  mass  obtained  soluble  fn  water,  from 
which  a  green  precipitate  Is  thrown  down  by  nitric  acid, 

Oba. — Occurs  with  platinum  in  the  province  of  Choco  in  South  America;  near  Ekaterinburg, 
Zlatoust,  and  Eysbtimsk,  in  the  Ural  mountains;  in  auriferous  sod  other  drifts  at  various  points 
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as  Blngera,  Bathurst.  etc.,  in  New  South  Wnles,  AustraHa.  Rather  abundant  in  the  auriferous 
beach-sands  of  northern  California,  occurring  in  small  bright  lead-colored  scales,  sometiues 
six-sided.    Also  traces  in  the  gold-washincs  on  the  rivers  du  Loup  and  des  PlaQtes.  Canada. 

Ref.— >  Abb.  Ak.  Berlin,  97.  1849;  Posg-,  39.  4S3,  1888.  "  Lsk..  also  a  mora  acute  m-S 
pyramid,  Ber.  nied.  Ges.,  p.  99.  1882. 


33.  PAIXADZDM.    WoOattm,  Phil.  Trans.  1806. 

Isometric.  In  minute  octahedrons,  Haid.  Mostly  in  grains,  sometimes  com- 
posed of  diverging  fibers. 

Ductile  and  malleable.  H.  =  4-5-5,  G.  =  ll-3-ll*8,  Wollaston.  Lnster 
metallic.    Color  whitish  steel-gray.  Opaque. 

Comp. — Palladium,  alloyed  with  a  little  platinum  and  iridium. 

Pyr.,  etc— The  blowpipe  reactions  of  native  palladium  are  undescribed.  As  prepared  by 
Deville,  ft  is  the  most  fusible  of  the  platinum  metals.  Oxidizes  at  a  lower  temperature  than 
silver,  but  is  not  blackened  by  sulphurous  gases. 

Obs.— Palladium  occurs  with  platinum  m  Brazil  where  masses  of  the  metal  are  sometimes 
met  with;  reported  from  St.  Domingo,  also  from  the  Urals  (Bretth.,  Berz.  JB.,  14,  181,  1885). 


24.  AUiOPAU.AIIXaBC.  Selenpalladium  Zinkm,  Pogg.,  18,  496.  1839.  Eugenesit« 
Adam,  Tabl  31in..  83.  1869. 

Rhombohedral.  In  small  six-sided  tables,  Zinken.  Cleavage:  basal  perfect. 
Lnster  bright.    Color  nearly  silver-white  to  pale  steel-gray. 

Comp. — Palladium  under  the  rhombohedral  system,  if  Zinken's  early  olneira- 
tions  can  be  relied  upon. 

Obs. — From  TUkerode.  Id  the  Harz,  in  small  hexagonal  tables  with  gold. 

26.  IRON.  Mars  Alehem.  Gediegen  Elsen  Oerm.  Jern  Swed.  Fer  natif  Fr.  Ferro  lial. 
Hierro  i^n. 

Isometric.  Usually  massive,  rarely  in  crystals,  a  (100),  o  (111).  Artificial 
crystals  usually  dendritic,  with  branches  parallel  to  the  cubic  axes.  Twins:  tw.  pi. 
0,  as  penetration-twiua  often  repejited  and  producing  enibeddt-d  lamellae  parallel  the 
faces  of  the  trieoctahedron  p  ('221). 

Cleavage:  a  perfect;  also  a  lamellar  structure  j  o  and  y  il.  Fracture  liackly. 
Malleable.  U.  =  4-5.  Q.  =  T*3-7'8  Luster  metallic.  Color  steel-gray  to  iron- 
black.   Strongly  magnetic. 

Vor.— 1.  Terretiritl;  3.  Meiearie. 

1.  Terrestrial  Iron.  Found  in  maiwes,  occasionally  of  great  size  (up  to  30  tons),  as  well  as  In 
small  embedded  particles,  in  basalt  at  Blaaf  jeld,  Ovifak  (or  Uifak),  Disco  Island;  also  at  Fortune 
Bay,  Mellemf  jord,  Asuk,  and  other  points  on  the  same  island,  and  at  Niakomak,  Disco  Bay,  and 
elsewhere  on  the  coa»t  of  West  Greeulaud. 

The  Disco  iron  was  discovered  in  1870  by  A.  E.  NordeuskiOld,  although  the  fact  that  native 
Iron  was  used  by  the  Greenland  natives  fur  knives,  utensils,  etc.,  was  known  much  earlier  (Captaia 
Koss,  1819).  It  was  supposed  at  first  to  be  meteoric,  but  its  terrestrial  nature  has  since  been  placed 
beyond  <loubt.  It  is  uncertain,  however,  whether  the  iron  was  brought  up  as  such  by  the  basalt 
or  whether  it  was  reduced  by  the  action  of  the  carbonaceous  shaU'S  through  whlcli  the  basalt 
passed :  the  latter  seems  most  probable,  aud  Is  confirmed  by  the  presence  of  graphite  and  graphitic 
feidspar  in  the  bawilt. 

The  iron  varies  in  cliaraclcr  from  the  exterior  or  oxidized  crust,  to  that  which  is  compact 
aud  malleable;  for  the  most  part  the  iron  lyxidizes  and  disintegrates  rapidly  upon  exposure,  in 
part  owing  to  a  deliquescent  iron  cliloride.  Some  of  this  iron  exhibits  when  etched  a  crystalline 
structure  which  somewhat  resembles  that  common  with  meteoric  iron  (see  beyond). 

Besides  the  Oreenland  irons,  some  other  occurrences,  usually  classed  as  meteoric,  may  be 
in  fact  terrestrial;  e.g.,  the  Santa  Catbarina  iron  of  Brazil  discovered  in  1876. 

Analyses  of  various  Greenland  irons,  1-13,  Lorenzen': 


0. 

Fe 

Xi 

Co 

Cu 

S 

C 

P 

S10,k 

Insol. 

1. 

Blaafjeld,  Ovifalc 

6-87 

91-71 

1-74 

0  53 

016 

010 

1  37 

1-53 

3-89  - 

99SS 

2. 

9M7 

1  R2 

0-51 

0-lR 

0-78 

1-70 

2-7)8 

0-77  = 

99-49 

8. 

■  (  n 

83 -OS' 

i:j9 

0-76 

019 

0  08 

1-27 

1-67 

8  03  = 

95-41 

4. 

41  II 

59-77- 

n  39 

0-^3 

1-20 

4-18 

22-23  - 

89-60 

5. 

Mellemfjord 

7-S-7B 

msd 

2 -.55 

0-.'j4 

0  3:i- 

0-20 

0-38 

0-46 

1-48  = 

99  78 

S. 

6-90.  7-57 

93-41 

0-45 

018 

0-48 

tr. 

0-87 

1-50 

4-57  = 

100-46 
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*      G        Fe     Ni     Co    Cu     S      C      P    SJO,*  inwl. 
7.  Amk  7-26   95  15    O  M   0  06   0  14    —    0  W    —     11»     1-90  =  99  74 

a  Arreprindsens  Is.  95  67     —      tr.t   0  06  0  09  1-94    —     1*40     1-09  =  100-25 

%.  NUkornak  7-29   92  46    1-92   0-98   016  0  69  811  0  07   0  24     1  00  =  100-57 

10.  Fortune  Bay,  DIb-      7*19  92-68   3-64  O'SS  0-20  0*01  8-40   —    0-81     0  06  =  98  80 

00(1852) 

11.  Fiskenues  (18S8)        7-06  92  28   2-78  0  84  0-86   —    0-20   —    1-28    1-99=:  99  68 

12.  Ekaluit  9411    2  85   1  07  0-23   ~     —     —     —      0  61  =  9B-87 

>  In  part  oxidized.   ^  With  A1,0,. 
Anftlyses  18-16  J.  L.  Smitli':  1,  exterior  portion;  2,  iron  particles  from  interior  of  the  same 
nni^  sepamted  from  gaogue;  3,  malleable  Iron;  4,  iron  in  irregular  rounded  masses. 

G.        Fe      Ni     Co     Cu     8      C      P      CI    Fe,0,  H,0 
la  Orifak   5  0        16-56   1  06   0  48   0  08   1  12   1  36   014     ir.     76  21   4-60  =  101  B8 

14.  "       6  42      98-16   2  01   0  80   0  12   0  41   2  84   0  82   0  02  =  9918 

15.  "      7-46      90-17  6-50  0  79  0  18    —     _     _     _   SiO,  154  =  99-18 

16.  "      0-80      88-18  2  18  1  07  0-48  0-86  2-88  0  25  0  06  silicates  4  20=  9008 
For  other  analyses  see  the  authors  quoted'. 

A  Dickeliferous  metallic  iron,  called  awiruite  Bkey,  (Trans.  N.  Zeal.  Inst..  18,  401.  1886,) 
oocuTB  in  the  drift  of  the  Gorge  river,  which  empties  ioto  Awarua  Bay  on  the  west  coast  of  the 
HHilh  iBland  of  New  Zealand.  It  is  associated  with  gold.  plaUnum,  cassiterite,  chromite,  and 
magnetite,  and  has  probably  been  derived  from  a  partlaUy  serpentiuized  peridotyte.  It  hu 
U.  =  5.  G.  =  8  1.  Composition  FeNi,  =  Iron  88-8,  nkkel  67-7  =  100.  Compue  anal.  14,  p.  80. 
Analysis  by  W.  Skey  yielded: 

G.  =  8-1     Fe  81-02    Ni  67-68    Co  0*70    8  0-22    8iO,  0-48  100 

Native  iron  also  occurs  spariufflv  in  some  basalts  (Andrews  «f  a^);  in  pyrite  nodules  In  a 
Eeuper  limestone  at  MQhlhauaen  in  Inuringia;  in  tbe  Plflnerkalk  at  Cbozen  In  Bohemia  (ancient 
meteorite?)  Also  reported  from  gold  or  platinum  washings  at  various  points,  but  they  are  not 
itll  free  from  doubt:  thus  in  the  Urals.  Brazil.  Montgomery  Co.,  Va..  Burke  Co.,  N.  C.  Camp 
Creek,  Mooiana.  Reported  from  shale  near  New  Brunswick,  New  Jersey.  Masses  of  metallic 
iron  locally  reduced  from  clay  ironstone  by  the  buroing  of  a  lignite  bed  have  been  noted  70  miles 
ibore  Edmonton  on  the  North  Saskatchewan  river.  Alberta. 

Babr  has  observed  grains  of  native  iron  in  a  fragment  of  petrt&ed  wood.  Tbe  Iron  waa 
mixed  with  limonlte  aDd  organic  matter,  and  is  supposed  to  have  l^en  produced  by  the  deoxlda- 
tioD  of  a  salt  of  iron  by  tbe  organic  matter  of  the  wood.    He  calls  the  iron  aideroferrits. 

SlOKBAZoT  0.  aatestri.  Pogg.  Ann.,  167,  165,  1876.  Silvestrite  A.  D  Achiardi,  I  Metalli. 
3. 84. 1888.  A  product  of  volcanic  eruption,  observed  at  Mt.  Etna  after  the  eruption  of  Aug., 
1874,  as  a  very  tbin  coatine  on  lava.  Non-crystalline.  Luster  metallic,  resembling  steel. 
Slowly  attacked  by  acids.  An  analysis  gave:  N  9-14,  Fe  90-86  —  100,  wblch  corresponds  to 
Fe»\i  which  requires:  Nitrogen  9-11,  iron  90-89  =  100.  This  is  the  composition  (Fremy)  of  th« 
artificial  iron  nitride. 

2.  Meteoric  Iron.  Native  Iron  also  occurs  in  most  meteorites,  forming  in  some  cases  (a)  the 
entire  mass;  also  (b)  as  a  spongy,  cellular  matrix  In  which  are  imbedded  grains  of  chrysolite  or 
other  dlicates;  le)  in  grains  or  scales  disseminated  more  or  les!t  freely  throughout  a  stony  matrix. 
Itarely  a  meteorite  consists  of  a  single  crystalline  individual  (Braunau)  with  numerous  twinning 
lamellse  I  o  (cF.  above). 

Cubic  cleavage  sometimes  obnerved;  also  an  octahedral,  less  often  dodecahedral  lamellar 
structure.  Etching  with  dilute  nitric  acid  (or  iodine)  com- 
monly develops  a  crystalline  structure^'  usually  consisting 
of  lines  or  bands  crossing  at  various  angles  according  to  the 
direction  of  the  section,  at  60'  if  |  o,  00 '  |  a.  etc.  ThvKe 
figures  (f.  l)are  called  WidmantUHten  fywret,  because  first 
di^bed  by  WidmanstAtten  In  1808.  They  are  formed  by 
the  edges  of  crystalline  plates  of  tlie  nickeliferous  irou  in 
different  conditions,  as  shown  by  the  fact  that  they  are  dif- 
ferently attacked  by  the  acid  (see  also  analyses  below). 
These  plates  are  usually  purallel  to  the  ocfahetlral  fnccs. 
Keichenbach  named  them  "  Balkcneisen"  or  kamaeite,  from 
tedua^.poU  or  ahafl.  "  Baiideisen"  or  (lynito,  from  raivUt, 
band,  and  '*Ftlllei9en"orpte*Mfe/  the  first  forms  tbe  broader 
pistes  markinir  the  structure,  supposed  to  f>e  of  purer  iron 
and  hence  more  readily  attacked;  the  second  forms  thin 
pUtes  bounding  the  first,  rich  in  nickel,  appeariug  also  in 
thin  Ismellw;  the  third  is  the  ground-mass.  Enclose<i  in  r-i  ■  t  \f.  tv  m  ■ 
the  "  Biilkeueisen"  nre  sometimes  areas  of  a  white  iron,  re-  Ulorietti  Jli.,  iNew  juexui'. 
Bisting  acids,  and  having  n  brillimit  luster;  this  is  Reicbenbnch's  "  Glanzeisen"  or  tamprils.  from 
Xnnnpoi  Imtroun.  Irons  with  cubic  structure  and  with  twinning  lamellie  (e.g.,  Braunau)  have 
I  series  of  fine  lines  corres|Kmding  to  these  developed  by  etching  (A'eiimaitn  lines).  A  damascene 
luster  is  also  produced  in  some  cases,  due  to  quadrilateral  depressions.  From  the  distinctly  octahe- 
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dnl  iron,  thowtng  the  tignres  most  perfectly,  tbere  are  many  gradatloiislo  tbe  bona  which 
show  no  distinct  ciystalllne  structure  at  all  upon  eiciiiug. 

The  exterior  of  masses  of  meteoric  Iron  u  usually  more  or  less  deeply  pitted  with  rounded 
Ihumbllke  depressloos,  aad  the  surface  at  ihe  time  of  &I1  is  covered  with  a  film  of  iron  oxide  In 
floe  ridges  sliowiDgliDes  of  How  due  to  the  meltiDg  caused  by  tLe  heat  developed  by  the  resistance 
of  the  air;  this  film  disappears  when  the  iroo  Ib  exposed  to  the  weather. 

Oomjh — Meteoric  iron  is  always  alloyed  with  uickel,  which  is  usually  present  in  amount* 
varying  nom  S  to  10  p.  c. ;  small  amounts  of  other  metals,  as  fx>l)stt,  manganese,  tin,  copper, 
chromium,  are  also  often  present.  Occluded  gases  can  usually  be  delected.  Wright  obtamed 
from  the  Arva  iron  44  volumes  of  mixed  gases  by  heating  up  to  low  rednesB*. 

Analyaes  of  typical  irons.—!,  Holger.  i&umg.  Zs.,  7,  138,  1880,  2,  Berzelius,  Ak.  H. 
Btockh.,  163,  1834.  3,  Taylor,  Am.  J.  Sc.,  22,  374,  1856.  4,  Fickeutscher,  Buchner,  Mete- 
oriten,  144.  5,  BOckiDg,  Lieb.  Ann..  96,  246.  1855.  6,  Holger,  I.e.  7,  Silliman  and  Hunt, 
Am.  J.  Sc.,  2,  870,  1846.  8,  Berzelius,  Ak.  H.  Stockh.,  106,  1883.  9,  Bergemann,  Pogg.,  100, 
254,  1857.  10,  Id.,  ibid.,  p.  256.  II,  Dufios  and  Fischer,  Pogg.,  72,  170,  475,  1847;  73,  690, 
1848.  12.  Rube,  B.  H.  Zlg.,  21,  72,  1862.  18,  Genth,  Am.  J.  Sc..  12.  78,  1876.  14,  Taylor,  ih. 
24,  298,  1857.  15.  Damour,  C.  R.,  84. 478.  1877.  Ifl.  J.  L.  Smith,  Am.  J.  Sc..  13,  218.  1877. 
17,  Id.,  ib.,  19. 463, 1H80.  18,  Klnnicutt,  Pcabody  Mus.  Arch.,  3.  888, 1884.  19,  Rigga.  ib..  30, 
813,  1885.  20,  Mackintosh,  ib.,  30,  838.  21,  D.  Fisher,  ib.,  34.  881, 1887.  22,  Sbckintoeh, 
ib.,  33.  226.   28.  Whitfield,  ih.,  33,  489, 1887. 

Fe     m     Co   Cu  Mn 

1.  Agram,  May  26,  1751  83-29  U-84  1-26  —  0  64  X  2-97=100 

2.  PallMlron,  1749  88-04  10-78  0-46  0  07  0  18  0  0  04,  8  ft"..  X 0-68=100 
8.  Toluca,  1784  90'72  8  49  0-44  —    —  PO-18.  X0-68=100-4e 
4.  Bemdego,  1784                  G.:=7-781  91-90  6  71  —    —    —  X  0*46=98-07 

6.  Cape  of  Good  Hope^  1798  81-80  15-28  2  01  tr.    —  P  0'08,  S  tr.,  Sch.  0  88. 

So  ^.=99-60 

6.  Lenarto,  1814  85-04   8-lS  3-59  —   0-61  X2-64=100 

7.  Red  River,  1814  90  91   8  46  —    —    —   X  0-50=99  87 

8.  Bohummtz.  1829  98*78  8-81  0-21  —    —  X  2  30=100 

9.  Sevier  Iron,  1840  O.=7-a0  00-10  6-53  0-88  —    —  P  0-02,  X  2-28=99-80 

10.  Arva,  1840  8211    7  11  0-36  —    —   C  1  "54,  P  0  84,  Sch.  6-56, 

Gr.  3-00=100-08 

11.  Braunau.  July  14,  1847  91-88   5-52  0-58     2-07      C,S  fr.=100 

12.  Rittersgrtln.  1847  87-31    9-68  0-58  —    ~   P  1-87,  X  1-88=100  27 
J3.  Pittsburg.  1850                      G.=7-74  82*81    4*67  0-39  0-08  0-14  S  0-04,  P  0-25=98  88 

14.  OcUbbeha  Co.,  Miss.,  1867  37-69  59-69  0-40  0-90  —   P  010.  X  0-41=99-19 

15.  at.  Catharina,  1875  G.=7-76-^7-84  68-69  83  97  1  48  —    —   C  0-20,  S  016,  P  0  06 

=99-50 

16.  Bates  Co.,  Mo.,  1876  G.=7-73  89  13  10  03  0-26  0*01  —  P  0-12=99-58 

17.  Estherville,  Iowa,  May  10,  1879  92-00   7  10  0-69  tr.     —   P  0-11=99-90 

18.  Turner  Mound,  Ohio,  1883    G.  =  7-894  S9  00  10  65  0-45  ir.    —   insol.  0-09=100-19 

19.  Grand  Hapida,  Mich.,  1883  88-71  10-69  —   0-07  —   O  0  06.  8  0  08,  P  0-26 

=99*88 

30.  GIorietaMt..  N.  M..  1884        G.=7  66  87  98  1116  0  88  —    —   P  0  86=  99  77 
81.  St.  Croix  Co..  Wis.,  1884  G.=7-60-7-70  89-78  7-66  1-38  tr.    —  Cfr.,  P0-61,Sn(r.=98'87 
22.  Mazapil,  Nov.  27.  1886  '  91-36   7-85  0  65  —    —   P  0-80=100*08 

33.  Cahfn  Creek.  Ark..  Mch.  27,  1886        91*87  6-60  tr.    ~    —  C,S  0-54.  P  0-41=99-43 
X  =  silicates,  insol.,  etc.   Sch.  =  Schreihersite.   Gr.  =  Graphite. 

The  Octibbeha  iron  or  oetSAehUe  (anal.  14.  supposing  this  correct)  is  exceptional  in  the 
amount  of  nickel  present;  it  approximates  to  the  terrestrial  awaruite  (p.  29).  The  Stiuta  Catha* 
riua  ti-on  (anal.  15}  is  also  remarkably  rich  In  nickel,  but  this  is  regarded  by  some  as  of  terrestrial 
origin. 

'Yhe  composition  of  the  portions  of  the  meteoric  Iron  to  whose  sepamte  formation  the  struc- 
ture uf  the  WidmanstEtten  figures  is  due  has  been  only  partially  determined.  Meimier  assigns  to 
kamacitc  the  formula  Fe^Ni  with  G.  -  7  8.^2;  to  iseoite  Fe.Ni  with  G.  —  7-880;  and  to  plesaite 
Fe,nNi  with  G.  =  7  850.  Reichenbach  as.sie;nt'd  to  plessite  tlie  formula  Fe,sNi».  A-ualyses:  1, 
2,  4,  Meuuier,  Meteorites,  48-50,  1884.  8,  Jldchenbach.  .Tr  , Pogg.,  114,258, 1861.  Sec  also  p.  1037. 

Fe  Ni 

1.  A'«OT«cite.— La  Caille      O.  =  7-862      91  9      7  0  =  98-9 

2.  "  Cliarcns  92-0      7-5  =  99-5 

8.  r«nito.— Cocke  Co.,  Tenn.  85-71  18  22  CoO-65  8  0  28  P  0-29  =  100 

4.      "       La  Caille  86  4  14*0    Co  Ir.  =  9  90 

Weinschcnk  obtained  for  thin  lamellse  from  the  Arra  iron:  Fe  7160,  Nl  26-82,  Co  1-88 
=  100,  corresponding  to  Fe»(Nl,Co)i  and  approximating  to  the  edmonsonlte  (see  below)  of  ^Ught. 
He  thinks  these  tsnite  lamelln  are  really  made  up  of  two  compounds,  Fe«Ni  and  FctNii.  The 
■abject  ol)Tlou8ly  requires  much  more  InTeatlgation. 
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The  following'  are  other  more  or  less  well  defined  inm  compouDda  fnm  meteoric  Irou: 

Kduonbonitk  W  Flight,  Pbil.  Tmna  ,  888,  1882. 

All  irvii- nickel  alloy  forming  fine  lines  in  tlie  WidmaDStfittea  figures  of  the  Cranbourue, 
Victoria,  meteoric  Iron.  AnalyHis:  Ke  7014,  M  29  74  s=  M»m  Fliglit  tdeuiilies  ihin  w  ith  (be 
mtegrin  of  Abel,  see  Zimiiteriiuiuii,  Jb.  Min.,  657,  ibtf  1,  Kamed  after  George  EduuusuD,  Head 
ILtelcr  of  Quet-uwuod  College.  Hampshire. 

Chaltpitx  Sliepard,  Am.  J.  Be.,  43,  28,  18S7.— A  c-ompouDd  of  iron  and  carbon  found  by 
Forcblianiuif^r  as  a  lutdiug  coti»lUueDt  of  the  £4iakoniuk  inm.  The  f-arbun  varied  from  7-11 
p.  c.  Meunier  usi-i  tlie  luinie  (Ann.  t'h.  Phys.,  17.  86,  18ti9;  cf.  also  Mtitoritrs,  p.  5S),  and 
iDtrodui-es  unotbiT.  taiiipbeliile.  for  a  compound  with  V  =  I  "flO  p.  r..  B.-wunitd  by  liini  as  present 
ill  tbe  Camplvell  Co.,  Teuu.,  meteoric  iron,  wliicb  was  analyzed  by  J.  L.  tiuittb.  Am.  i.  Sc^ 
19.  159,  I80d. 

CoHKSiTE  B.  WeinaeJienk,  Ann.  Mus.  Wien,  4,  94,  1889. 

lu  cryslaU,  probably  iwmieiric  but  dislorteil.  Brittle.  H.  =  6'5-6.  G.  =r  6*8'(7.  Luster 
Diftailic.  ('Olor  tin-white,  bet-oiuing  bronze-yellow  on  exposure.  CuupOMition  (Fc,]Si,Ci))sC. 
Anitlyiiis,  after  deducting  a  little  s<-liieil>er8it«:  {  Fe  89  btf,  Ni(Coj  S  Tl.  C  0-41,  ISu,  Cu  fr.slUO. 
^jaiaeU  after  Dr.  £.  Cohen  uf  Grcifswaltl. 

ScHREiBERsiTE  Hatd  .  Hiud  BcT.,  3,  69,  1S47.    Phosphornickeleisen  Oerm. 

CrvHiallizedi  a).-<o  iu  steel-gray  fulin  and  grains.  lu  some  fMuteit  brittle;  again  io  flexible 
folia.  *H.  =  6-5.    G.  =  7  (11-7-22,  Haid,  Maenetic. 

A  phosphide  of  iron  and  nicliel,  (F(>,^'i)aP.  in  part  FeiNiP  =  Pbosphoma  16-4,  Imn  OS'S, 
nickel  39-1  -  100.  Analyws:  1.  Patem.  IIhIiI.  Ker ,  1.  c.  and  Am,  J.  tk-..  8,489,  1849.  2» 
Fisher,  Am.  J.  Sc..  19.  157.  lf-55.  3-5.  .T,  L.  Smith,  ib.  6,  Meunier  Ann.  Ch.  Pbys.,  17,48, 
im   7,  W.  Plight,  Phil.  Tnma.,  892,  lb82.  »,  Cohen,  Jb.  Alio.,  1,  219,  lbU9. 

P     Pe     Nl  Co 
1.  Arra  7  38  87  20   4*24  —  =98-70 

2  Braunau  11-72  66-48  25  03  —  C  1  16.  Or  2-85.  8IO,  0-98=OT  t6 

8.  E.  Tennessee       18-92  57-22  25  82  0-82,  Cu,  Zn  tr..  C]  018,  BiO>  1-6S.  A1«0|  l-68sl00-M 

4.  "  G.=7-027«»««.  56  04  2fi-48  0-41,  Cu  tr. 

5.  "  14-88  56-53  28  02  0-28,  Cu  ^.=99  69 

6.  ToIuca.a=7103I5  0l  57  11  28  a'S   tr.  Mgfr.=100-47 

7.  Cranboume      f  13-50  56-12  29*18  —  =98-80 

8.  8.  Juliao  de 

Moreira  |  15  74  69-54  14  86  —  =100  14 

Flight  gives  analyses  of  oilier  compounds  corresponding  nearly  to  Fo,NI,P,  and  fFe.Ni)4P, 
An  iruu-nickel  pUnKpliide  from  tlie  Deean  irou  gave  Meuuier:  P  l(t'29,  Ke  60-(K>,  Ki  26-i5=:97-04. 

Srbreibersite  is  named  after  Director  Carl  Fr.  A.  von  Hchreibers  of  Vienna  (177'>-lt)88). 
On  Sc-breibersite  of  Shepard,  see  p.  76. 

RnABuiTK  HoM, — A  pbospbide  uf  iron  and  nickel,  ncniTTing  in  minute  tetm^ona)  prisma 
(1i!*lributL-4l  [lanillel  to  ibe  cubic  etigeti  in  the  meteoric  iruns  of  Braunau,  Seelfixfren,  Misieca. 
A  tiiniilar  compound  occurs  in  the  (  ranboume.  Austmlin,  iron,  Id  brittle  square  priams.  wltb 
G.  =  6»8-6-78.    Analysis,  Flight,  Pbil.  Tnius.,  891,  1802: 

I  P  12  9  j         Fe  49SJ4         Ki  38-24  =  100-58 

An  iron  pbospbide,  formed  by  combustion  in  the  roal  mines  of  Commentiy.  Prance.  If 
referred  here  bv  Mallard.  Tetrngonal.  Axis  h  =  0  4)<S0.  Forms:  «  (100).  m  (llOi.  e  (101); 
001  A  101  =  2«i'  1";  me  ^  •71"  56".  =  86'  8'.  Hani.  G.  =  7-14.  Luster  met>i]lic.  Color 
steel-gray.  Brittle.  Magnetic.  Analysis,  Garaot:  P  1310,  Fe  84  28,  As  165,  8  1  76,  C  fr.=99-7& 
Bull.  Soc.  Min.,  4.  S3ti,  1881. 

A  PFENDix.— Meteorites  are  usually  classified  according  to  llie  amount  of  Iron  they  contain, 
as  follows 

(tf)  Afeteorie  iron  proper.  ^deriUi*  or  heioHderitei  of  Diiubree.  consisting  of  iron  alone  with 
only  occakiouiil  veins,  grains  or  nodules  of  troillte.  carbon  as  grapliile  or  diamond  (ef.  tlifton- 
ile,  p.  6).  KCbreilHTsile,  dtiubreelite,  elc.  Iron  prutochloride,  Iawrencite,'Is  ofien  |)resen(.  and 
exudes  foniilug  drops  Of  FeCU  on  the  surface  and  often  leading  to  rapid  disintegration  of 
the  mn.<is. 

Upward  of  one  hundred  localities  of  these  have  been  noted,  nnd  in  a  few  instnncps  they  have 
been  8<'eii  to  fall.*  Some  of  the  maRseB  are  very  large;  the  Butrlirr  irons  of  the  Bolson  de 
Maptni  in  the  Slates  of  Chihuahua  and  Coahuila,  Mexico,  include  several  musses,  one  estimated 
to  weigh  d  tons    The  Red  River  Texas,  iron  (anal.  7i  weighs  1885  pounds. 

(&)  8iiterptil0t  or  tymtdtri^  of  Daubrec,  mnsistlne  of  n  more  or  less  cnnliniioiis  spongy  masa 
ctf  iroo  with  embedded  grains  chiefly  of  chryuolite,  like  the  Pallus  Irou  of  Kra^iUoyarsk.  tiibei^ 


•  The  most  important  cases  are  Agrnra,  Croatia,  May  26,  1751;  Charlotte.  Tenn  ,  Aug.  1, 
1835;  Braunau,  Bohemia  July  14.  1847;  Tabarz,  Saxony.  Oct.  18.  1854;  Kuwton,  Shropshire. 
Kncland,  April  ?0.  1876;  Mazapil,  Mexico,  Nov.  S7,  1885;  Cabin  Creek,  Johnson  counly, 
Arkansas,  March  23,  1886. 
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(hence  called  by  Rose  palUuitet),  which  was  brought  to  St.  PetersbiirK  by  Pallas  in  1773  and 
which  weighed  origioally  16U0  pouuds.  Masst»  of  a  meteorite,  closely  resembling  the  Pallas 
Itqo.  were  fouad  in  Kiowa  (Jo..  KaDsaa.  In  March,  1880;  they  aggregated  fi-om  lOOU  to  1300  Iba. 
The  EdderoHtea  graduate  through  the  kinds  in  which  the  iron  is  more  scattered  (maodderUa  of 
Rose),  though  forming  a  large  part  of  the  whole,  to  the  meteoric  stooea. 

(«)  Meteoric  attmei,  aporadonderUei  of  Daubree.  iu  which  iron  is  more  or  lesa  dissemloated 
through  the  mass,  including  as  named  by  Daubree  the polsfsidenteM,  oUgodieriUB  and  erypiMiderHM. 
Those  stones  which  contain  no  irou  are  called  by  him  aiiderites. 

Meteoric  stones  have  also  been  classitled  according  to  the  silicates  present  In  largest  amount, 
and  a  large  number  of  names  introduced,  chieUy  taken  from  the  names  of  localities,  by  Rose, 
Shepard,  Tschermak,  Meuuier,  Wadsworth  and  others.  Manr  stones  are  characterized  by  the 
presence  often  to  large  extent  of  ehondrtUet,  or  small  Bpherical  gr^a  from  the  size  of  a  cneny 
down,  consisting  usually  of  chrysolite  or  enstatlte  (cf.  these  species),  the  latter  often  wlui 
eccentric  radiated  structure — these  stones  are  hence  called  cJion^'itet. 

Bpecimeua  of  two  hundred  and  fifty  independent  occurrences  of  meteoric  stones  have  been 

f reserved,  and  for  most  of  them  the  date  and  often  the  circumstances  of  the  fall  are  known, 
a  some  cases  large  numbers  of  stones  are  the  result  of  a  single  fall,  as  that  of  Puitusk.  Poland, 
in  Jan.  80,  1868.  Of  the  Estherrille,  Iowa,  meteorite  (siderolite)  in  addition  to  large  massea 
weighing  450,  800,  M  lbs.,  and  othen,  about  80  pounds  of  minute  Individuals  were  picked  up, 
mostly  weighing  less  than  an  ounce  and  the  smallest  of  the  size  of  shot,  these  last  chiefly  iron. 
Another  fall,  remarkable  for  the  number  of  small  stones  fotmd,  was  that  of  Winnebago  Co., 
Iowa,  on  May  2,  1890. 

Ref.— '  On  the  Greenland  irons,  see  NordensklOld,  Ofv.  Ak.  Stockh..  1058, 1870,  and  1. 1871, 
orGeol.  Mag.,  9,  1872;  NordstrOm.  Ofv.  Ak.  Stockh.,  463.  1871;  Nauckhoff,  ib.,  Bihang.  I, 
April,  1872  (or  Min.  Mitth.,  109,  1874);  Daubree,  C.  R.  74,  1541.  1872,  and  76.  340,  1873,  and 
84,  6fl.  1877;  WOhler,  GOtt.  Gelehrt.  Anzeig.,  197,  1872,  and  Jb.  Min.,  833,  1879;  Tachennak, 
Uln.  Mitth..  1«5.  1874;  Steenstrup,  Yed.  Medd.  Copenhagen,  1875,  Nos.  16-19  (or  Zs.  G.  Ges., 
flS,  335,  1876);  TOniebohm,  Ofv.  Ak.  Stockh..  Bihang,  1878;  Heunier.  C.  R.,  89.  316,  187«; 
3.  Lawrence  Smith.  Ann.  Ch.  Phys.,  14,  453,  1879;  J.  Xorenzen,  Hedd.  GrOnUnd.  1688,  also  in 
Min.  Mag.,  «,  14,  1884. 

■  On  the  crystalline  structure  of  iron  In  general,  see  Tschermak,  Ber.  Ak.  Wien.  70  (1),  449, 
1874,  who  also  gives  the  early  literature  of  the  subject.  Alao,  *  on  the  Wldmanstfttten  and 
related  figures,  see  Breitbaupt,  Schweig.  J.,  53,  172,  1838,  who  gives  the  history  of  the  name; 
ahw  Neumann,  Nat.  Abh.  Haid.,  3,  pt.  2,  45,  1860;  Relcheabacb,  Pogg.,  114,  99,  360,  364, 477. 
1861;  Rose,  see  below;  Brezina,  Denkschr.  Ak.  Wlen,  43,  1880.  44,  1881;  Hantlngtai, 
Froc.  Amer  Acad.,  May  13, 1886,  or  Am.  J.  Sc.,  32,  384. 1886. 

*  On  the  gases  occluded  in  meteorites,  see  Graham,  Proc.  Roy.  Boa,  IB,  608,  1867; 

Mallet,  lb..  30,  865,  1873;  Wright,  Am.  J.  Sc..  9,  294,  459,  10,  44, 1876;  Flight.  Phil.  Tnns.. 

1883;  Ansdell  and  Dewar,  Proc.  Roy.  Soc.,  40,  549.  1886. 

'  On  the  classiQcatloo  of  meteorites  and  the  subject  in  general:  Reicbenbach,  Pogg.,  107, 

15S,  1859;  Rose,  Beschreibung  und  Elntheilung  der  Meteoriten,  etc.,  Abh.  Ak.  Berlin,  33, 1868; 

Daubree,  C.  R.,  66,  60.  lt^7;  Shepard,  Am.  J.  Sc.,  43,  22,  1867  (and  others  earlier); 

Tschermak,  Ber.  Ak.  Wien,  71(1),  1876. 76  (1).  1877.  88  (1),  188S;  Brezina  (see  below).  Also  Die 

mikroskopische  Beachaffenheit  der  Meteoriten.  1888  et  seq.  8.  Heunier,  MStktrites,  683  pp., 

Paris  1884  (Ent^cl.  Cbem.,  vol.  3,  Frfoty);  Wadsworth.  Lithologlcal  Studies,  Mem.  Mus.  Zooi.. 

Cambridge  11,  1884,  who  gives  many  observations  on  microscoi^  structure,  also  tables  of 

•oalyses. 

On  the  spectra  of  meteorites,  discussion  of  origin,  etc.,  see  Lockyer,  Nature,  1889;  also  on 
the  latter  subject,  Newton,  Tschermak  and  others. 

See  also  Rg.,  Min.  Ch.,  901,  952,  1860,  and  Die  chemische  Natur  der  Meteoriten,  Abh.  Ak. 

terlin,  71^  1870,  1.  1879;  Buchner,  Die  Meteoriten.  etc..  303  pp.,  Leipzig,  1868;  Daubree, 
tudea  syntbStiques  de  g6ologie  exp^rimentale,  Paris;  Early  papers  of  importance  Include 
those  by  Chladni.  Howard,  Biot,  Carl  von  Schreibers,  Haidinger,  etc.;  also,  later,  Tschermak, 
Daubree,  Maakelyne,  Brezina,  J.  Lawrence  Smith  (collected  in  Original  Researches,  etc.,  1884); 
W.  Flight  (collected  in  "  A  Chapter  on  Meteorites,"  1887),  and  many  others. 

For  a  list  of  meteorites  with  localities,  dates,  etc.,  see  the  catalogues  of  the  Vienna  collection 
CBrezina,  Jb.  G.  Reichs.,  151-276.  1885),  of  the  British  Museum  (Fletcher.  1888),  of  the 
Museum  d'HlstoIre  Naturelle,  Paris  (Daubr^,  1889),  and  others.  A  catalogue  of  the  Yale 
collection  (£.  8.  D.)  is  given  In  Am.  J.  Sc.,  32,  appendix,  1886:  one  of  the  Harvard  collection 
by  O.  W.  Huntington  in  Proc.  Am.  Acad.,  33,  \mt. 
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n.  SUliPHZDESy  SHLENIDES,  TTTTiTiUB  TDTSfl,  ARSENZDES, 

AimUONIDES. 

The  snlpbides  fall  into  two  Gronps  according  to  the  character  of  the  positive 

clement. 

L  Sulphides,  Selenides,  Telliuides  of  the  Semi-Uetals. 

n.  Sulphides,  Selenides,  Tellurides,  Arsenides,  Antimonides  of  the 
Mirtals 


L  Sulphides,  Selenides,  Tellnrldes  of  the  Semi-Uetali^  Arm^it^ 
Antimony,  IBismuth;  also  Molybdenum. 


1.  Realgar  Group.   £S.  Monoclinic 


tt.  Bedgar 


27.  Qrpimeiit 


AsS 


1-4403  :  1  :  0-9729 


28.  Stibnite 

Metastibnite. 

29.  Biflmathinite 

30.  Ouamgnatits 


31.  Tetradymite 
3&  Joieite. 

31  Xolybdenite 


2.  Stibnite  Group.  Ortborhombio. 
Afl^,  0-9046  :  1 :  1*0014 

Sb,S,  0*9926  :  1  :  1-0179 


0-9679  :  1 :  0-9850 
1  :  1  approz. 


\  2Bi.Te,.Bi,S, 


Rhombohodnd 


rr 

98"  58' 


3.  Slolybdenlte  Group.  RS,. 
MoS,  Hexagonal  or  rhombohedral  (?) 


66"  5' 


1-6871 


1.  Bealsrar  Group. 

26.  BSAJjOAR.  SafSapaK^  TfiMpAr.,  825  B.C.  SavSapaxp  Dioaeor.,  50  A. D.  San- 
daracha  I^in.,  35,  6,  77  a.d.  Sandancha  Germ.  Keuschgecl.  Kosgeel.  Agrie.,  444,  etc.,  1520, 
Interpr.,  468,  1544.  Rauscbgelb  pt.,  AneDicum  aulphure  mUtutn,  Risig&Uum  pt.,  Kealgar, 
Arsenicum  rubrum,  Wall.,  234,  1747.  Arsenic  rouge  Trt.  Wall.,  406,  1758.  KeaTgar 
natif,  Rublne  d'Arsenic  de  LuU,  3,  883.  1788.  Red  Sulphuret  of  Arsenic.  Rothes  Rauscbgelb, 
Qerm,   Arsenic  sulfurS  rouge  jV*.   Rislgallo  Ital.   Rejalgar  Span. 

Monoclinic.  Axes  &:i:6  =  1-4403  :  1  :  0-9r29;  /3  =  *66*  5'  =  001  A  100 
Marignac  *. 

100  A  110  =  52'  47',  001  A 101  =  40"  22^',  001  A  Oil  =  41"  39'. 

S8 
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SULPHIDES,  SELESXDES,  TELLUBIDES,  ETC. 


Fonu*: 

a  (100.  i-l) 
b  (010,  i  i) 

c  (001.  0) 

A  (610,  i 
i  (410,  »4) 

r  m,  iif 


g  (820,  f-D 

<  (210,  »^3) 
/J(8-i0, 

w  (480,  i-l) 

«  (650,  *{)' 

m(110.  /) 

A  (670.  •-i)* 
•  (880,  i4) 


M  (180,  /-^) 
fi  (260,  i-^f 

%  (101, -1-f)* 
a:  (101,  1-i) 
f  (201,  2-i) 

r  (013, 

t  (084,  H)* 


q  (Oil,  1-1) 
y  (082,  l-i) 
Jr(068. 

<^(ii2.  i)» 
«  (ill.  1) 

ir  {221,  8)V 
G(S14,-1-S) 


/  (212,-1-5) 
A  (15115.  l-l6)» 
«  (ftl6,  l-ft)> 
1}  (612,  8-d) 
o-{4U.  l-4)» 
d  (413,  24) 
r  (214.  1-8) 
n  (212,  1-S) 


«  (421, 

Em. 

o  (48:j, 

*  (282, 
J"  (121, 
^(141, 


2-3)* 
4-S) 

2-1)* 

*t 

2  8)* 

4^ 


Nagjfig. 


U" 

nm" 

w' 

a'a 


86-  26' 
47"  231' 
sr,'  88 
6«°  43" 
•lai  "  84' 
53'  48' 

66°  5' 
25°  52' 
73"  821' 


Blimaittial,  Hbg. 


Nagyig?,  Mir. 


ex  = 

s'f  = 

ty  = 

9?'  = 

yy'  - 

e<f>  = 
ee  = 
em'  = 


69°  53' 
•44'  2' 
47°  57 
88'  81' 

106°  ir 

82°  6' 
56°  9' 
104'  12* 


=  80'  51' 
en  =  46^  20' 
ed  =  70" 

a'e  =:  78°  8' 
<tf  =  48'  141' 
or  =  68°  151' 

«  »  =  75'  r 

a(<  =  47°  4' 
a'u  =  41"  8" 


6a 
be 
bd 

uu' 
nn' 
dd 


64'  £9* 
46'  W 
71'  1» 
84°  5ff 
86'  a* 

71'  ay 

50°  1' 

87°  ay 


Crystals  short  prismatic.  Faces  in  prismatic  zone  striated  vertically.  Also 
granular,  coarse  or  fine;  compact;  as  an  incruBtation. 

Cl&ivago:  b,  rather  perfect;  c,  a,  vi,\fBs  bo;  also  I  (Dx.).  Fracture  small 
conchoidiil.  Sectile.  H.  =  l*5-'2.  G.  =  3*556.  Luster  resinous.  Color  aurora- 
red  or  orange-yellow.  Streak  varying  from  orange-red  to  aurora-red.  Trans- 
parent— translucent.  Opticallv  — .  Double  refraction  strong.  Ax.  plane  |  b, 
BxA  <i  -  +  11°.  Dispersion  inclined,  strong.  aHr  =  96^  20',  2Ht  ==  92°  58', 
Dx.-. 

Comp. — Arsenic  monosulphide,  AsS  =  Sulphur  29*9,  arsenic  70*1  =  100. 

Pyr.,  etc.— Ill  the  closed  tube  melts.  volHtilizcs,  and  gives  a  tmosparent  red  BubHmnle:  in 
the  open  lube  (If  beatud  rery  slowly)  sulpbiirous  fumes,  aod  a  white  crystalliiie  sublimate  of 
areentc  trtoxide.  B.B  on  cliHrcoal  Dumswlth  a  blue  flame,  emitting  arsenical  and  sulphurous 
odors.    Soluble  in  caustic  alkalies. 

Obs.— Often  associated  with  orpiment;  occurs  with  ores  of  silver  and  lead,  at  Fols5tiSnya 
and  Kapiiik  in  Hungary,  rsa^ya;;  In  TraQsylviinia,  at  Joechtmsthal  in  Bohemia,  at  Schneeberg 
in  8a\ony,  at  Anilrei\sber(r  m  the  Ilarz;  nt  Tajowa  in  HuDgnry,  in  beds  of  clay;  BiuneDthal, 
Switzerland,  in  dolomile;  at  Wiesloch  In  Baden,  in  the  Muachelkallc;  on  quartz  In  phyllj'le  at 
Kri-scvo,  Bosnia:  near  Julamerk  in  Kurdistan;  in  Vesuvlan  lavas,  in  minute  crystals,  and  the 
wilfniaraa  near  Naples;  also  In  the  trachylic  region  of  Tolfa  near  Rome,  in  the  calcite  veins  of  a 
miciireoiiR  sandstone.  Strabo  speaks  of  a  mine  of  mndaraea  (the  ancient  name  of  this  species) 
at  PompeioiKilis  lu  Papblagonia. 

In  the  U.  S.,  In  seams  in  a  sandy  clay  beneath  the  lava  in  Iron  county,  Utah;  also  in  Call* 
foraU,  40  miles  from  the  Needles.  San  Bernardino  Co.,  and  in  Trinity  Co.,  In  calcite;  Norris 
Geyser  fhisiu.  Yellowstone  Natioual  Park,  where  it  occurs  with  orpiment  as  a  deposition  from 
the  hot  waters. 

The  name  rwlgar  is  from  the  Arabic  RahJ  al  gbftr.  tkneder  of  Ote  mine. 

Alt— Changes  on  exposure  to  light  to  orpiment  (AsiSt)aDd  srsenoUle  (AsiOO. 

Aztit— Obtained  in  moDOclinic  crystals  by  S£narmout,  C.  R.,  32,  41..,  1351. 

Rt£— <  Quoted  by  Dz.,  Ana.  Ch.  Phyb..  10,  «38»  1844;  with  Naumaoo  the  vertical  axis 
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ODe  hnlf  this  lenglb.  -See  IDig..  Mio.  Not..  1,  14,  18.V1;  3.  ^,  1860;  kIso  Mir..  Min.  177, 
1682,  mid  earlier  Sci*.,  Meni.  ti.  Camp..  IIU,  llHli;  Lvv^.  >.iu.  IKiil.,  3,  .;77,  lHi<7. 

*  Ube..l.  p..  all  BioDeuUial  except  A  aoU  //frum  lU-reznv.  ^Uiuili,  BiiiDfuUial.  Min.  Siunml., 
W.  187».  *  Fletcher.  Phil.  Mag..  9,  18b.  IHHO.  *  Kiir..  Kretev...  BoMiia,  FOldt.  KOzl..  13.  888. 
UBS.  '  VHm,  KnSevo,  Im.  Kr.,  IB,  400^  1889.  ■  Pn>pt.  Upt.  3,  V8,  1858;  £4.      llttt,  1865. 


2.  Stibnite  Group. 

37.  OSPIMBNT.  l-f^iorrtfroi'  T^MjjAr.  ^ Aiiai-rttCitv  IHtMeor.  Atinplfrmpntiitn.  Arrtie- 
Bicnm. /Kt'n.,  33,  2:i,  34,  50.  AuHpigiiieDlum,  Gcriui.,  ()|K-rnu'iil,  A;,ric ,  ;iiut|>i'..  4tt.!.  IMtf. 
Orpimeot  Hauschgelb  pt..  RisleiaUuin  pi..  Arscok-um  tliiviim.  W<tU..  HA,  1~4T.  Aix-tiic 
jiiune  ^r.(W.  Wall..  1.  400.  17S3.  Ucllw  AKfiihleiiile,  fti-llH-H  ItiiiiM  Ih.  Cenn.  Anuiilc 
mlphuK  jaune  Ff.   Orpimento  Itai.   Oropimeni  Span.     \k\\ow  sulpbiiret  uf  ArMuic. 

Orthnrhombic.    Axes    :  X  :  <»  =  0-6«n04 :  1  :  0'r,74'J7  Mohs 

100  A  110  =  3r  5i',  001  A  101  =  W  llj',  OOl  A  Oil  =  W  591'. 

Forau':  a  {100.  i-i).  6(010.  i-T).  ((710.  iAf,  « (320,        m  (110.  T\,  w  (130,  i  2):p(I01.  \.V), 

P(iii.  1);  >s(23a.  H)*,  euai.a-S)-. 


rf"  =    48*  48' 

mmi'  =  •62-  11* 

■a  =    7!t'  20' 

w  =  •96  23 


pp'  =  av40f 

=   48  24J' 


/J/S*    =   78  2r 
fiti'  =  113 
"  =  07  fltt* 


^  67  20" 
rr  _  lai''  84' 
rv"  =    Kl  56' 


(Vystald  pmall  and  rarely  ili^tinct.  U^^uaIly  in  foliated  or  oolnmiiiiv  ma«!<0D; 
Boni*  t,mes  with  rcniform  Buifact*. 

Cleavage:  d  highly  pcrft'ct,  clraviige  face  viM-tically  striati-il ; 
a  in  traces;  gliiling-plane  001  (Mgjr.,  cf.  stilmiic)."  St-i-tiU'. 
Cleava?»  htminas  flexihic,  inelastic.  H.  =  1  •.')-?.  (i.  =  ;t*4-;t'.'i. 
3  480  Mohs.  Luster  pearly  on  A  (eleavjige);  elsewheie  re^iimiic. 
Color  lemon-yellow  of  ttevenil  shades;  streak  the  xiiwe.  but  (Hiler. 
SubtranspHreiit — snbtninslucoiit.  Optically  Ax.  pi.  U  t:  lix 
1  a.    Ax.  angle  large,  I)x.' 

CoHp; — Arsenic  trisulphide,  As,S,  =  Sulphur  39-0,  antenie 
61-0  -  100. 

Pyr.,  «tc. — Id  (he  cloxeil  tube,  funrii  To1Bl^ize^  and  glres  a  dnrk  yel- 
tow  siililioiate;  uiher  reaciiuoi  the  aamu  as  uuder  rculgnr.  Diswlvcs  in 
■qua  rcgia  and  lauaiic  alkalies. 

Obs.— Orpimeot  Id  small  cryittalfl  Is  cmU'iIded  In  clay  at  Tnjnwn.  nmr  Xcuwilil  In  Upjicr 
Hiiiiirriry.  ]t  In  usually  In  follHtc'd  and  titirtHiH  mnsxcH,  hikI  In  ihix  form  m  found  at 
Moliiiiwa  in  theBauat:  at  Kapnlkutxl  alMi  Kt'lwVlMinyH  In  Hungnry  it  cxi'-ls  iii  nu'liilliferous 
▼riria,  :i->'uK-tated  wiih  realimr  and  nHllve  arM-nic;  at  Kri-^'Vo,  Btisnln,  on  ijiittil/  c-n>i»l!*  in  a 
micitcwiUf*  phyllyte;  nt  Hull  in  llie  Tyrol  it  it*  found  in  frypsunu  m  Wics-locU  in  HikIcii  in  the 
tlii'd'lit'lb&lk :  at  til.  UollinrtI  in  dolomite;  with  cilU'IIc  in  a  niiciu  rousNiiiii)-t<it]f  in  the  iriic  hylic 
reirion  i>f  Tolfn.  near  <"ivita  Vecehia  Italy;  at  ilu' Siifiitiim  ncur  TSiiiiIrs  ii  i-*  ilu-  rmiII  of  vol- 
ratiic  subltmnlion;  in  FolinMlnrf,  Styria.  found  !n  l>ri)wn  eonl.  Ni'iir  .Iiiltinicik  fn  KnnliHian 
Ihtre  is  a  hir^e  Turkish  mine.  Occuin  also  at  AcoUmihillo,  Pi  rn.  Snuill  irnccH  itic  itu-[  with 
at  KrIeDrillf,  Orange  Co.,  X.  Y  .  on  arsenieal  Imii.  Occnnt  with  rciiliTHr  in  wains  in  t-<ini|)nct 
clay  Itenenth  lava  In  Iron  coanly,  Utah.  Oceum  among  tlie  deiHisilx  of  ihe  Slt-iinilKifii  Springs, 
Neviida  (Becker);  also  with  realgar  Id  Itie  YellowNtone  I'ark. 

The  name  orpiment  in  a  mrniption  of  Its  Lilin  nnme  auripiffiuentuin,  "  finUf/i  pmnt." 
given  in  allusion  lo  the  rolor.  and  also  iKeuune  the  siili-ttince  wh<  Htt]<i>iiM'ii  to  i-miuiiti  iz-M. 

Aita. — A  common  artitioial  product,  soniciimt  H  ciilh  d  Kinir's  vdlow  i  Ki'miirsL'rili  (itnn.). 

Hot — <  Min  ,  3.  613.  ]8£4:  some  authr)rH  mitke  m  =  120  uii'li  GtoMi  m  ■-'  :i-^it.  *  TluUips 
ftra  a  doubtful  priitm  ^  with  0u  a  6  (8  13  0?i.  Min.,  277,  1S:>:1:  fin- /tf  he  givt-s /^(7  =  :{4  10'. 
"^Mlr.  31in..  176,  1853.    *  Knr,  FOldt.  KOzl.,  13.  iWl,  1H83.    »  Bull.  Sk:.  Min.,  6.  108,  ISH'i. 

DiMORPHTTE.    Dimorflna      Sewrhi,  Mem  (leol.  Campiinia,  Nnjxili,  118,  1849. 

Minute  (to  A  mm.)  orange-yellow  crystuls  wiih  ndnniiiiitiiic  hi-iti-r  11.  =  I  S  G.  =  3*,18. 
A  mlphide  of  nrsenio  (As.S,  suegested).  Kmm  a  fuiminjlj-  of  liit-  SilfrUurn.  PhleirnPiin  tii'lds. 
De«Tit)ed  )u*  oreurring  in  two  ivpcs  Typk  A  with  <i  l -.  ^  —  i)  N!(.) ;  1  :  0'776,  and  the  forms 
C(1(I0),  BmO)  A  (Olil).  «>(I10).  €^  (\m.  «  Oltt  m(li|).  Tvi-K  Bwilh  <\  :  5  :  ^  =  0  907 : 1  : 0'OOft, 
and  the  forrns  C  rlOf)).  AfOlO}.  e3{120)  j  (<0  ).  c-OII).  mdll).  In  Ibe  positions  tnken  the 
lateral  axesare  nearly  equal,  while  the  vertical  axes  an-  ;isl) :  7  u>r  5:  4  or  4  :  8  approx.).  Type  A* 
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36  BULPHWES,  BELENIDBS,  TELLUBWE8,  BTO. 


howeTer  (see  4th  ed.  p.  82),  is  near  oiplment  In  habit  aod  angles  and  probably  identical  with  IL 
This  is  seen  when  the  crystals  are  placed  ao  that  6'.  B,  A,  o,  q%,  e,  m  correspond  to  a,  OOl,  A,  o, 
102,  021,  e.  Then  i:b:i  =  0*5765 :  1  :  06441.  The  angles  for  dimorphite  (!:>cc.,  meas.)  and 
orpiment  (calc.)  are  respectively:  00'  —  *96''  20',  96°  88';  102  a  1(®  =  08°  19  ,  58°  28  ;  d  a  081 
=  88*  5'.  86°  83'i      =  55°  87',  66"  19',  bv  =  *4ar  80',  48°  3*. 

The  relaticHU  of  type  B  are  leas  clear;  In  the  pcdtion  corresponding  to  the  above,  the  planea 
C,  B,  03,  i,  «,  in  may  perhaps  be  a,  b,  lOS,  260.  053.  2IS&.  The  angles  are  then  for  dimorphiKe 
(Sec.,  meas.)  and  orpiment  (calc.)  raspecttvely:  103  a  l03  =  08°  iS'.  S8'  38';  010  a  053  =  81"  9', 
80°  89'.  etc. 

Or  if  placed  so  that  e  dimonihite  (m  =  62°  18')  corresponds  to  m  orpiment  {mm'"  =  62*  17'V 
then,  as  shown  by  Eeung.  (Jb.  Min.,  SS7,  1870),  the  planes  become  001,  b,  068,  408,  m,  440. 
In  the  latter  case  the  correspondence  of  angle  is  closer. 


38.  SnBNITB.  Srt'fifii,  "Srifit,  UXarvo^aX^oy,  JHotcor.  Stlmmi,  StibI,  Stibium, 
Ptin..  33.  88.  84.  Stibi,  Spiessglas,  BatU  VaUntiTie  (who  proved  it  to  contain  sulphur),  1480. 
Lupus  metallorum  Alehem.  Spiess-Qlass-Erz  Bruekmann,  Berkwerke.  1737.  Spitaglasmalm, 
Hinera  Antimonii,  Antimonium  Sulphure  mlneralisatum,  Watt.,  337,  1747.  Grausplessglaserz, 
Qrausplesaglanzerz,  Aotimonelanz,  Oerm.  Antimoine  sulfure  Fr.  Sulphuret  01  Anumony; 
Qray  Antimony;  Antimony  Glance.  Stiblna,  Antimonlo  grigio  Ital.  Antlmonio  gris  Span. 
StOiine  Bead.,  Tr.,  2,  421.  1883.  Antlmonlt  Baid..  Handb.,  5^.  1846.  Stibnite  itena,  Min. 
1851. 

Orthorhombic    Axes  d:h:A=:  0*99257  :  1  :  1*01788  E.  S.  D.' 

100  A  110  =  44°  47'  11",  001  A  101  =  45°  43'  16",  001  A  Oil  =  45'  30'  28". 


Fomu*: 

a  (100.  M) 

6(010,  »-{) 

e(001.  0)1 

A  (810,  »-8) 

n(210.  »-§) 

I  (330,  t-l)* 

*  (480.  H) 
m(110.  /) 
K  (960.  i-^Y 
r(840.  i-i) 
d(a80,  H) 
1(900.  i-i) 
0(120,  t-S) 
X  (250.  1^1) 
9(130,  t  §) 

•  (140,  iA) 
t  (150, 

©(160. 


AA"' 
nn" 
mm" 
00  = 
gq  = 

LI/  = 


rr 

ax' 
wu' 


86°  37' 
52°  47' 
89"  34' 
58°  38' 
37'  8' 

37°  45' 
54^  17f 
68°  43' 
or  26f 

87°  39' 
68°  57' 
68'  19' 
91°  1' 
lOr  14' 


6(170,  i-'f)* 
i7(106,  i-i) 

Hm,  i-i) 

y(108.  i-D 
2  (208,  l-i)* 
s(101,  l.i) 
« (901,  94)« 

r  (018.  H) 

!E(012,  i-i) 

JV(038,  l-I) 

«(011,  1-i) 

C(043,  fl) 

J*  (053,  l-i) 

/7(081,  8-l»* 

,;{081,  8-i) 

r(041.  4-i)* 

f  (092,  i-iy 

»  (8-817.  A)» 


a  (8-8  18,  A)» 
M  (114.  i)* 

t  (6-519,  A)» 
y  (837.  f)« 

« (118.  i) 
« (112,  i) 
(338,  |)« 
H  (445.  |)« 
S  (9  910. 

pan.  1) 

i  (881,  8) 

y(829.  f4)« 
3f (413.  4-4) 
<Ti  (639.  t-8)* 
Xi  (313,  1-8)* 
07.  (528.  !-{)* 

/(2I4.  4-2) 
o-(318.  f-g) 


11(211,  2-3) 
X,  (338, 

*r(484.  1-J) 
X(4S1,  4-i}« 
A,  (856.  l-D* 

e(878.  l-f) 

Z(910-8.  V-^)* 

8  (4-618,  A-i)* 
r(846,  »-!)* 
r  (848.  H) 
JE  (15  20  16,  fl)* 
2)  (15-20-3,  V-i)* 
ff,  (238,  1-J)« 

tr(30-80  B,  Y-i)* 

^(1015-3,  6-4)* 

(588,  j-f)« 
7(863.  H)* 
^■(15  35-6,  V-f)* 


137°  41' 

16"  6* 

nu 

64°  ir 

ai'  85' 

mx 

54°  9' 

«" 

61°  28' 

mo*! 

46°  4' 

rr  ' 

110"  88' 

inp 

84"  41' 

119'  6' 

18°69i' 

w" 

128'  28' 

85°  53i' 

(U|(Ut' 

150°  30' 

XX' 

49°  r 

bp 

54°  36' 

VP' 

7r  34i' 
63"  374' 

bz 

46°  88' 

rr 

bv 

40°  104' 

35^  8' 

*55'  1' 

bv 

to' 

46'  89f 

bw 

2.5°  8' 

5r35' 

baa. 

30°  16' 

85°  34' 

ba- 

74°  31' 

e  (133,  i  S) 
(248.  f  2)* 

v(131.  3-S) 
»>  (6  10-8. 
.^(861,  6-S) 
(»4  (511-8,  V-V)* 

jH-(a55,  l-D* 
cr,  1358.  l-i)* 

t(183,  1-8)' 
o-.(263,  3-8)* 

w(181,  3-6)« 

y(10-80-9,  ^)« 
<r.  (878,  J- j)* 

1^(146.  fl) 

&  (14i  14}« 

0  (148.  |4) 
<r,  (383,  j-4)* 
(158,  f-6) 
(313-8,  4-d)« 


60°  444' 

85°  86' 

X1^" 

46°  44^ 

70°  48' 
22°  89' 

TT- 

42°  85' 

I»t4U|" 

37°  60 

(r<r"' 

81°  18' 

o-,<r, " 

58°  31' 

rr'" 

86°  55' 

W'" 

»99°89' 

«■(»■ 

119*  38* 
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Crystals  prismatic,  often  acutely  terminated;  vertical  planes  striated  or  deeply 
farrowed  longitudinally;  crj^stals  often  curved,  bent  in  knee-shaped  forms  or 
twisted,  especially  in  the  axial  plane  1 : 6.   Common  in  confused  aggregates  of 
X.  a.  3.  4.  6. 


CatifoTnia.  HuDgsry.  Japan.        Eapotk,  Knr.     FelsOb&nya,  Enr. 

acicolar  crystals,  also  in  radiating  groups;  massive,  coarse  or  fine  columnar,  less 
often  granular  to  impalpable. 

Cleavage :  b  highly  perfect,  the  face  often 
striated  or  bent  transversely;  also      m  imperfect; 

X  to  cleavage,  a  gliding-plane'.  Crystals  flexible 
nnder  moderate  pressure  m  the  plane  t :  b.  Slightly 
sectile.  Fracture  smAll  subconchoidal.  H.  =  2. 
G.  =  4-52-4*62.  Luster  metallic,  highly  splendent 
on  cleavage  or  fresh  crystalline  surfaces.  Color  and 
streak  lead-gray,  inclining  to  steel-gray:  subject  to 
blackish  tarnish,  sometimes  iridesceut. 

Coap. — Antimony  trisulphide,  Sb,S,=  Sulphur 
2S'6,  antimony  71*4  =  100.  Sometimes  auriferous, 
also  argentiferous. 

Pyr.,  etc. — Fuses  very  easily  (at  1),  coloring  tbe  flame 
greenish  blue.   Id  tbe  open  tube  sulpburous  (SOi)  and  an-  Japau*. 
timonial  (Sb,0,)  fumes,  the  latter  coodeusing  as  a  white 

sublimate  which  B.B.  is  Doa-volatile.  On  charcoal  fuses,  spreads  out,  gives  sulphurous  fumes, 
and  coata  the  cm)  white  with  antimoDy  trioxide;  this  coatmg  treated  in  K.F.  volatilizes  and 
tiDses  the  fiame  greenish  blue.  When  pure  perfectly  soluble  in  hydrochloric  acid;  io  nitric 
add  decomposed  with  separation  of  antimony  pentoxide. 

Oha. — Occurs  with  quartz  in  beds  or  veins  in  granite  and  gneiss,  often  accompanied  with 
various  other  antimony  minerals  produced  by  its  altenttioo.  Also  associated  in  metalliferous 
deposits  with  sphalerite,  ^lena,  cinnabar,  barite,  quartz:  Mmetimes  accoinnunies  native  gold. 

Met  with  in  veins  at  Wolfsberg,  in  the  Harz;  at  Brftunsdorf,  near  Freiberg;  at  Pribram; 
at  Casparizeche,  near  Amsberg,  Westphalia;  FelaObfinya,  Schemnitz,  and  Kremnilz,  in  Hungary, 
where  It  often  occurs  in  diverging  prbms,  several  inches  long,  accompanied  by  crystals  of  heavy 
spar  and  other  mineral  species;  at  Pereta,  in  Tuscany,  in  crystals;  in  Eliaterinburg.  in  the  Ural; 
in  Dumfriess-shire,  fibrous  and  lamiuated:  in  Cornwall,  abundant  near  Padstow  and  Tinlagel; 
also  crystallized  at  Wheal  Boys;  at  Hare  Hill,  in  Scotland;  In  Perthshire.  Also  found  nt  differ- 
ent Mexican  mines.  In  Algeria.  Also  abundant  in  Borneo.  In  Victoria  and  New  Bouih  Wales. 
Hagnigcent  j^ups  of  splendent  crystals  up  to  20  Inches  in  length  have  been  brought  from  the 
extensive  fintimooy  mines  in  the  Province  of  Ivo,  island  of  Shikoku,  Japan. 

In  tbe  United  States  it  occurs  sparingly  atCarmel,  Penobscot  Co.,  Me.:  at  Cornish  and  Lyme. 
K.  H.;  at  "Soldier's  Delight."  Md. ;  as  a  vein  of  considerable  extent  in  Sevier  county.  Ark.: 
abundant  in  California  at  San  Emigdio,  Kern  county,  and  near  Alta,  Benito  Co.;  also  with 
cinnabar  at  the  Stayton  mines,  the  Knoxvitle  district  and  elsewhere;  In  the  Hvimttoldt  mining 
region  in  Nevada,  and  usually  argentiferous;  also  in  the  mines  of  Aurora,  E.anieralda  Co.. 
Nevada;  in  Iron  county, southern  Utah;  floe  granular  and  compact  in  Cceur  d'Alene  Mts..  Sho- 
shone county,  Idaho.  Also  found  in  New  Brunswick  Id  Prince  William,  York  county,  20  m. 
at  Fredericton;  in  Rawdon  township,  Hants  Co.,  N.  S.;  Foster's  Bar,  Fraser  river,  B.  C. 

This  ore  ma  employed  the  ancients  for  coloring  tbe  hair,  eyebrows,  etc.,  to  increase  tbe 
apparent  size  of  the  eye;  whence  they  called  the  ore  platyopbthalmon  (nKaTvoipQaXnoy),  from 
xXarvS.  broad,  and  o^aXfioi,  eye. 
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Alt. — Changes  on  exposure  by  partial  oxidation  to  kermesite  (2Sb«Si.Sb|0>).  aod  by 
furtber  oxidation  to  valeatinite  (BbtO*).   AatimoHif  oehre  also  results  from  its  alteration. 

Attit— Obtained  in  crysUls  by  several  methods,  cf .  Fouque-L€vy.  Synth.  Hie.  817,  1888, 

Ret—'  Japan,  Am.  J.  Sc.,  26,  214,  181*3.  *  See  Kreuuer  for  early  authcirities,  etc.,  and 
many  new  planes,  Ber.  Ak.  Wlen,  61,  486,  1866;  also  Gdt.,  Index,  1,  2'Zl,  1886,  for  a  careful 
rerisioQ  and  correctlou.  '  Slg.,  Arusberg,  Jb.  Min.,  1,  185,  1880.  *  E.  U.  D.,  Japan,  I.  c. 
■  Enr.,  Ja[}aD,  FOldt.  KOz}.,  13,  804,  1888.  •  Bruu.  Bibl.  Univ..  11,  514,  1884.  '  Koort,  Inaug. 
Diss.,  Berlin,  1884;  he  adds  also  numerous  new  planes  for  the  stibnlte  of  Wotfsbers  aod  Ams- 
beig,  but  for  the  most  part  they  are  very  doubtful,  cf.  Odt.,  1.  c.,  and  OrUullng,  Zs.  Kr.,  12,  78, 
18W.    "  Cf.  Mgg..  Jb.  Min.,  2,  19.  1888. 

Mbtastibnitb  G.  F.  Becker,  Am.  Phil.  Soc,  36, 168, 1888.  U.  S.  O.  Surv..  Monograph  13, 
I^.  848,  389,  1»88.  Ao  amorpbous  brick-red  deposit  of  antimooy  trlaulphide,  Sbtti* .  occurriug 
with  cionabar  and  with  suiphide  of  arsenic  upon  siliceous  dnter  at  Steamboat  Springs,  Washoe 
Go.,  Nevada. 


29.  BISMUTHIMrFB.  Visimutum  Sulphure  mineralisatiim  (fr.  Riddnrbyttan)  Crontt., 
198,  1758.  Wiamutliglanz  Oerm.  Bismuth  sulphure  Fr.  Sulphuret  of  Bismuth.  Bismuth 
Olance.  BEsmuthine  S^.,  Tr.,  2,  418,  1833.  Bismutholamprlte  Gloek.,  S>n.,  37.  1647.  Bis- 
mutina  Ital. 

Orthorhombic,   Axes  &:h:6  =  0-9679  :  1  :  0-9850  Grotli'. 
100  A  110  =  44''  4',  001  A  101  =  45"  30',  001  A  Oil  =  44"  34'. 

Porms':  a(tOO,        J  (010,        tn(110, /),  (t(130,        r(101,  Angles:  inm"'=:*88' 8', 

«'  —  38%  rr'  =  *91°.  On  artif .  cryst.  see  Phillips*  and  llose^;  the  latter  observed  a,  b,  m,  also 
410.  180,  UQ,  with  mm  "  =  89^  20'. 

In  acicular  crystals.    Usually  massive,  with  a  foliated  or  fibrous  strncture. 

Cleavage:  dpurfuct;  n, mim[)erfect.  Somewhat sectile.  H.=  S.  G.=  6*4-€-5. 
Luster  metallic.  Streuk  and  color  lead-^ray,  incliuing  to  tin-white,  with  a  yellowish 
or  iridescent  tarnish.  Opaque. 

Comp.— Bismuth  trisiilphide,  Bi,S,  =  Sulphur  18-8,  bismuth  81-2  =  100. 
Sometimes  contiiins  a  little  copper  and  iron. 

Analyses  see  5th  £d.,  p.  30.    Forbes  gives  for  the  Bolivia  mineral  Q.  =  7'3. 

Pyr.,  «tc. — Fusibility  =  1.  In  the  open  tube  sulpliurous  fumes,  and  a  white  sublimate 
which  B.B.  fuses  into  drops,  brown  while  hot  and  opaque  yellow  ou  coollug.  On  charcoal  at 
flrst  gives  sulphurous  fumes;  then  fuses  with  spirting,  and  coats  the  coal  with  yellow  bismuth 
oxide;  with  potassium  iodide  a  bright  red  coating  of  bismuth  iodide  is  obtained.  Dissolves 
readily  in  hot  nitric  acid,  and  a  white  prt^cipitate  falls  oit  diluting  with  water. 

Obs. — Accompauiea  molybdenite  and  apatite  in  quartz,  at  Brandy  Gill,  Cnrrock  Fells,  in 
Cumberland,  having  a  foliated  structure;  ueur  Redruth;  at  Botallack,  uenr  Land's  End;  at 
Heriitnd  Mine,  Gwenuap;  with  chlldrenite,  near  Callinglon;  at  Lauescolt  mine,  near  St.  Austell. 
Ill  France  at  Meymac,  (lonfize;  at  Johann^eorgeustadt,  Alteuberg,  Bchuecbcrg,  in  limestone; 
at  Wittichen,  Baden;  with  cerium  ore  at  liiddarhyttan,  Sweden;  at  the  San  Baldomero  mine, 
near  Sorato,  Bolivia,  foliated,  massive,  and  acicular;  also  from  Cerro  de  Taziia. 

Occurs  with  gold,  pyrlte,  and  chalcopyrite  in  Itowan  Co.,  N.  C,  at  the  Barnlmrdt  vein. 
Reported  by  Sliepard  to  have  Iwen  found  with  cbrysoberyl  at  Hiuldam.  Ct.  Sparingly  at  Wil- 
limantic,  and  Portland  C'oiin.,  io  part  altered  to  bismuth  cartKimtte.  Abuiultintly  wiili  alman- 
dine  garnet  and  barite  in  the  Granite  mining  district,  Beaver  county,  Ulali;  also  at  Oasis,  Mono 
Co.,  and  in  nortlieaslern  Fresno  Co.,  (Vil. 

Alt.— Occurs  allercd  to  anl)ydrou8  bismuth  carbonate,  cf.  lji»iiiuio»iiliif  rite,  2'j(). 

Artif.— Obtained  in  crysials  by  Senarinoat  et  al.  cf.  Fouque-Lew,  Synth.  Alln.,  318,  1882. 

Ret—'  Tazna,  Bolivia,  Za.  Kr.,  6,  252,  1881).  *  Phil.  Mag..  2,  181,  1827.  >  Pogg.,  91,  401. 
1854. 

BouviTB  Domepko,  6th  App.  Min.  Chili,  p  19.  1H78.  Described  as  a  bismuth  oxyHUli>hide, 
BiiOi  with  BigSs.  It  is  derived  from  the  oxidation  of  tlic  sulplilde  bismulliiiiite.  and  is  of  very 
uncertain  composition.  The  description  wouhl  app)y  to  a  mi.\iure  uf  the  oxide  with  the  original 
sulphide,  wliich  is  enclosed  in  it.  Hie  uncertain  cliaincter  of  Ihe  miuemi  seems  to  liaveneen 
later  accepted  by  Domeyko.  for  in  the  3d  Ed.  of  bis  Mineralojry  (1879.  p.  304)  tlie  occurrence  is 
only  mentioned  briefly,  and  williout  any  name.  Locality,  mines  of  Tazna,  in  the  province  of 
Chorolque,  Bolivia. 


30.  aUANAJUATCTB.  Una  nueva  especie  mineral  de  blsmnto  Cdttiilo,  Katuraleza.  3. 
874.  1878:  Jb.  Mtn.,  SS5.  1874.  Guannjuatite  V.  Fernandez,  "La  Rcpiiblica"  of  Guwiajuab^ 
July  18,  1878.  Selenwlsmuihglanz  Frernei.  Jb.  Min.,  678,  1874.  Frenzellte  2dA  Append. 
Dana's  Min.,  23,  1876.   Castillite  Domeyko.  Mhi.  Chili,  p.  810.  1879. 


Digitized  by  Google 


TBTRAD7MITB.  89 

Ortborhombio,  isomorphons  vitb  stibnite;  mm"*  =■  90°  approx.  In  acicnlar 
prismatic  crystals^  striatea  lotigitadioally,  often  forming  aemi-compact  massea. 
Also  massive  vith  granular,  foliated  or  fibrous  structure. 

CleaTage:  b  distinct.  Somewhat  sectile.  H.  =  2-5-3*5.  G.  =  6*25-6*62. 
Luster  metallic.    Color  bluish  Streak  shining. 

Comp. — Bismuth  selenide,  Bi,Se,  =  Selenium  36*3,  bismuth  63'7  =  100;  asmiUl 
part  of  the  selenium  is  replaced  by  sulphur. 

AnaL— 1,  Frenzel.  Jb.  MId..  679, 1874.  8,  Uallet.  Am.  J.  Sc.,  16. 8M,  1878,  after  deducting 
6-n  p.  c.  liallo^ite  and  0-56  SiO>. 

Be  S  Bf 

1.      84  18        6-60        67-88  =  98*11 
S.      d4-88        0-66        65-01  =  100 

Pyr. — ^B.B.  on  charcoal  fuses  wUb  a  blue  flame,  giving  a  strong  odor  of  selenium:  with 
potasBiuin  iodide  on  charcoal  a  red  coating  uT  bismuth  iodide.  Decomposed  by  aquu  rej^ia  on 
•tow  heatiog. 

Oba  From  the  Santa  Catarina  mine,  Sierra  de  Santa  Rosa,  near  Guanajuato,  Mexico. 

Aasociatcd  with  native  bismuth  and  pyrite. 

SiLAUNiTB  V.  Feman&ti  and  S,  Navia,  "  La  Republica,'.'  Guanajnato,  Mexico,  Dec.  25,  1878. 
A  nuudve,  bluiab  gray  mineral.  H.  =  S-75.  G.  =  6'43-6-4S.  Described  aa  bavbtg  the  oom- 
piisitiun  BiiSe.  Shown  siibBcquently  by  Fernandez,  and  also  by  H.  D.  Bruns  (Chcm.  News,  38, 
109,  1878),  to  be  a  mixture  of  guanajuauie  and  native  bfunutta,  and  not  a  bomogeneoiu  mineraL 


3L  TBTRADYHITXI.  Ore  of  Tellurium  (fr.  Tellemark)  Emork,  Trans.  O.  Soc.,  3.  418, 
June  1, 1815.  Tellurwismuth  (fr.  Rlddarhytlan)  Ben..  All.  H.  Stockh.,  1838.  Telluric  Bis- 
muth. Tetradymite,  KhomboCdriscbe  Wisroulhglanz  (fr.  Schubkau)  Maid.,  Baumg.  Zh..  9,  129. 
1881.  Bismuth  tellare.  Tellure  selenii  bismuUiifdre  JV.  BornlDe  Beud.,  Tr..  a,  5:t8,  188S. 
Biamathotellurites  pt.  Oloeker,  8yn.,  19, 1847.   Tellurbiamuth  Bakh,  Am.  J.  Sc.,  36,  99, 186S. 

Rhombohedral.    Axis  i  =  1*5871;  0001  A  1011  =  61°  22f '  Ilaidinger'. 

FotaiBi  «(0001.  O),  «(0li9.  -i}a8tw.  pi., /(9(Sl,  S).  ^(Olil.  -4).  Angles:  «4  =  42'80', 
<f=  74'  44i'.  CM  =  82*  14',  rr-  =  98*  58',  ff'  =  IW  20',  /i/i'  =  118'  18'. 

Twins:  tw.  pi.  e;  cc  —  *'95°;  in  fourlings.  Crystals  small  and  raroly  distinct; 
acute  rhombohedral,  resembling  hexagonal  prisms;  rhombohedral  faces  liorizon tally 
striated.   Also  in  bladed  forms  and  fdiated  to  granular  massive. 

Cleavage:  basal  perfect  Luuinse  flexible;  not  very  sectile.  H,  =  1*5-2;  soils 
paper.  G.  =  7-2-7*6.  Luster  metallic,  splendent.  Color  pale  steel-gray.  Thermo- 
^ectrically  positive  in  part,  also  sometimes  negative*. 

Comp.,  Tar. — Consists  of  bismuth  and  tellurium,  with  sometimes  t^ulphur  tind  a 
trace  of  selenium;  the  analyses  for  the  most  part  afford  the  general  formula  Ili,(Te,S).. 
Some  authors  regard  the  species  as  an  isomorphous  compound  of  bismntli  and  tel- 
lurium, and  plitce  it  in  the  group  of  the  rhombohedral  muUds. 

Vw.— 1.  Free  from  mljAur.  Bi,Te.=TellurIum  481.  bismuth  51-9:  analyses  1-4.  G.=  7-868 
from  Dikhlonega,  Jackson;  7'64S,  Id.,  Balch. 

3.  Sttlp/mroun.  2BUTei.Bii3(  =  Tellurium  36-4,  sulphur  4-6,  bismuth  59-0  =  100.  This 
inclades  tetradymite  Haid.  from  Schubkau.  whose  crystals  yielded  the  above  dala;  also  other 
varielies  analyzed  by  Oenth.  The  name  Bornine,  after  von  Born,  wr«  given  by  IJeudant  in  1888, 
and  Wehrle's  analysis  of  the  Schubkau  ore  was  the  only  otic  cited. 

-  Anal,— 1,  Genth,  Am.  J.  Sc..  19,  16,  1855.  2.  Id.,  ibid.,  31,  368.  18fil.  8.  Balch,  itici..  36, 
99.  1863.  4,  Genth.  ibid.,  46,  317.  1868.  5.  Wehrle.  Baumg  Zs  .  9,  133,  1831.  8.  Berzelius, 
Jahresb.,  12,  178. 1883.  7,  HrusMihauer.  J.  pr.  Ch  ,  45,  4.'»6,  1H48.  8.  V.  T.  .jHc  kson,  Dana's 
Mid..  712.  18.iO.  9,  Oenth,  Am.  J.  Sc.,  16.  81.  1858.  lU,  Id.,  ibid.,  46.  »17,  1868.  11,  1^.  Id., 
Am.  Phil.  Soc.  Pbllad.,  14.834,  1874.  18,  Id.,  Am.  J.  Sc.,  40,  114,  1890.  14,  Frenzel,  Jb. 
Min..  790,  1878. 

Variap  1.  without  sulphur.         Te  Bl 
1  Fluvanna  Co.,  Va.  i  48  85  58  80  Se  tr.  =  lOl'lS 

9.  Dhhionega,  Ga.  |  47  78  50-90   Se  *r..  Pe  0-21.  Cu  0-06.  Au.  SiO«,  etc..  0  76 

=  99*06 

8.  "     G.  =  7  042   S  48  -'i0   Sl  Sl    =  lon  oi 

4.  Highland,  Montana.  47  90   50-4:{    Ke,(>,  U  OO.  SiO- 0  7i<  =  100  01 
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Vari^  2.  oODtalnlng  nilphur.     Te      S  Bi 
ft.  Schubkaa  O.  =  7-600  89  24  4  93  59-84  8e  ^.  =  100 

6.  '■  86  05  4-8d  68  80  Se  tr..  gmgae  0-7S  =  99*4S 

7.  '*  86  8     4-6    59  3  =99-6 

8.  Whitehall,  Va.  85  06   8  66  58-80  Au,  Fe«0. ,  810.  3*70  =  100'20 

9.  David80iiCo..N.C.,  a=7  387  88-84   6  27  61 -85  8e  fr.  =  100  46 

10.  Cabarrus  Co.,  N.  C.  86  28  5-01*  57-70  Fe  O  M,  Cu  0  41  =  99-»4 

11.  Hoatana  O.  =7-88  184  90]  4-26  60  49  Selr.,  AuO'Sl,  Cufr.,  FeO-09,  SiO.O'Oa 

=  100 

12.  "  a.  =  7-64  r84-411  5  16  59  24  Se  014.  Cu  0-47,  810,  0'68  =  100 
1&  Tavapai  Co.,  Arizona.  83  25   4-50  62  28  =  99  98^ 

14.  Onwitza  85-92   4  26  69  88  =  99  51 

•  S  4-40  after  deducting  110  pyrite.   ^  Deducting  15  6  %  quartz.  1*8  FeiO,. 

Pyr.— In  the  open  tnbe  a  white  sublimate  of  tellurium  dioxide,  which  B.B.  fuses  to  color- 
less drops.  On  charcoal  fuses,  gives  white  fumes,  and  entirely  volatilizes;  tingesthe  R.F.  bluish, 
green;  coats  the  coal  at  first  white  (Ted),  and  finally  orange-yellow  (BliOi);  some  Tarietles  give 

sulphurous  and  selenous  odors. 

Obfl — -Occiira  at  Schubkau  near  Schemnitz;  at  Rezbanya;  at  Orawitza  In  the  Banat;  at  Tel- 
lemark  In  Norway  :  at  Bostnaes  mine,  near  Riddarhyttan,  Sweden. 

In  the  United  States,  in  Virginia,  at  the  Whitehall  gold  mines,  SpottsylTfrnia  Co.,  at  Monroe 
mine,  Stafford  Co.,  and  Tellurium  mine,  Fluvanna  Co.,  with  native  gold;  in  North  Carolina,, 
Davidson  Co.,  about  5  m.  W.  of  Washin^n  mine.  In  foliated  scales  and  lamellar  masses  with 
gold,  chalcopyrlte,  magnetite,  epidote,  hmonite,  etc.;  and  at  the  Phoenix  mine,  Cabarrus  Co., 
and  in  gold  washings  of  Burke  and  McDowell  counties;  in  York  distrlrt.  So.  Carolina;  In  Georgia, 
Lumpkm  Co.,  4  ra.  E.  of  Dahlonega,  and  also  in  Cherokee  and  Polk  and  Spauldingcounuea. 
In  the  gold  washingH  of  Highland,  Montana,  and  at  Uncle  Sam's  Lode.  Bare  at  the  Red  Clood 
mine,  Colorado.  In  quartz  with  gold  at  the  Montgomery  mine,  Hassayampa  distr.,  Arizonai 
also  near  Bradsbaw  City,  Yavapai  Co.,  in  bladed  crystaln  iu  quartz. 

Named  from  rerpdSvuoS,  four-fold,  in  allusion  to  the  twin  crystals. 

Ref.— >  Schubkau,  Baumg.  Zs.,  9,  129,  1881.  cf.  also  Pogg.,  31,  595,  1881.  *  From  Schub- 
kau  and  Onwttza,  positive;  from  Georgia,  negative,  Schrauf  and  Dana,  Ber.  Ak.  Wlen,  69  (1), 
Iftl,  1874,  or  Am.  J.  Sc..  B.  262,  1874. 


33.  JOSXirrB.  Tellurure  de  Bismuth  Dtmumr,  Ann.  Ch.  Phys.,  13,  872,  1845.  Boming. 
Tellure  bismuthif^re  du  Brgsil,  Xfufr.  [not  Bornine  Sffud.]   JosCit  Kenng.,  Mln.,  131, 1858. 

In  laminated  masses  with  perfect  cleavage  resembling  tetradjmite.  Soft. 
Fragile.    G.  =  7*924-7-936.   Luster  metaUic.   Color  grayish  olack,  steel-gray. 

Comp. — Bismath  and  tellnrinm  with  some  sulphur  and  selenium;  the  formula, 
doubtful. 

AnaL— 1,  2,  Damour,  1.  c.  8,  Oenth,  Am.  Phil.  Soc.  Fhilad.,  23,  81, 1886. 

Te  S      Se  Bl 

1.  San  Jos£,  Brazil      15  98  8  15   1  48  79  15  =:  99  71 

a.        "          "         15-68  4-58  78-40  =  98-66 

8.        "          "         14-67  2-84   1  46  8128  =100-20 

Bammelsberg  obtained  from  an  allied  mineral,  from  Cumberland,  England  (Mln.  Ch.,  ft); 
Tellurium  6  73,  sulphur  6  48,  bismuth  84-88  =  97-49. 

Pyr. — B.B.  the  Brazil  ore  acts  nearly  like  tetradymite.  In  an  open  tube  it  gives  ofF  some 
sulphur,  then  white  fumes  of  tellunum  dioxide,  and  then  affords  a  decided  odor  of  selenium} 
and  in  the  upper  part  of  the  tube  a  white  coating  wit  h  some  brick-red  over  it,  due  to  the  selenium) 
and  a  yellowish  residue  below,  due  to  the  bismuth  oxide. 

Obs. — Found  in  granular  limestone  at  San  Jose,  near  Mariana,  province  of  Minaa  Qeraes, 
Brazil,  and  Urst  brought  to  France  by  Mr.  Claussen. 


33.  WBHRIJTB.   Argent  molybdiuue  de  Bctra,  Cat.  de  Raab.,  3.  419. 1790.  Waasartilal- 

silber,  Molybdfin-silber.  Went..  Letztes  Min.  Syst.,  18.  48.  1817.  Molybdic  silver.  Wismuth- 
glanz  Klapr.,  Beitr.,  1,  254, 1795.  Tellurwismulh  Arv.,  Ak.  H.  Stockh.,  1828.  Wismuthspiegel 
IfMM.  8piegelglanz  Sreith.  Tetradymite  pt.  many  autkon.  Wehrlite  ffmt,  Min.,  1, 188,  isll. 
Pilsenit  Altfn/);.,  Min..  121,  1658. 

In  foliated  masses  with  perfect  cleavage  resembling  tetradymite.  Thin  folia^  a 
little  elastic.  H.  =  \~Z.  U.  =  8'37-8-44.  Luster  metallic,  bright.  Color  tin- 
white  to  light  steel-gray. 
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Conp. — Bismuth  and  tellnriom  with  some  sulphar;  a  little  silver  is  present, 
probably  as  silver  sulphide. 

AaaL-l,  Wehrle,  Baumg.  Zs..  »,  144, 16S1.  3,  8,  SipOcz.  Zs.  Er.,  11,  812. 188& 

O.  Te  8  Bl  Ag 

1.  Dentach-Fiben    8  44  »-74  S-8B  911S  8  07  95-9l» 

8.      "         "       8-868  89-47  —  59*47  4  87  =  99-81 

8.       "         "  28-53  1  88  70-03  0  48  =100  85 

Analy^  3  corresponds  to  AgBiiTe,.  and  8  to  Bi.Te.S,  or  BUTe«,  excluding  Ag|8. 
^rr^  etc. — Like  tetrsdymite. 

Ou.—From  Deutsch-Pilsen,  in  Hungary.  First  reported  as  an  or6  of  silver  and  moljb* 
deDum.  Named  after  Mining  Omnmiasioner  Wehrle,  of  Hungary. 


3.  Molybdenite  Group. 

34.  KOXiTBDBMITa.  Not  Uolybdsna  [  —  product  fr.  partial  reduct.  and  oxld  of 
OaleDa]  DAwor..  PUn.,  Agrie.  Blyertz,  Molybdeoabt.  [rest  graphite]  WaU.,  181. 1747,  XAm., 
1748. 1788.  Sulphur  ferro  et  stanno  saturatum  (fr.  Bastoaes.  etc!).  Wasserbley  pt.,  Holybdeua 
pt.,  OronU.,  189,  17S8.  Bcheele  Opuscula,  1,  1778.  Molybdnna  (with  discov.  of  metal)  Hielm, 
Ak.  H.  Stockh.,  1783.  1788-1793.  Wasserblei  Warn.  Molybdanglanz  Otfrm.  Holybdeoa  iTtrw., 
Min..  1796  (calls  the  metal  Molybdenite).  Sulphuret  of  Moiybdena.  Molybdenite  Bronifn.,  2, 
9a,  1807,  citing  Kirwan  as  authority. 

Uexagonal  (?).  Crystals  hexagonal  in  form,  tabular,  or  short  prisms  slightly 
tapering,  cx  =  75  Renfrew,  resembling  some  mica.  Prismatic  planes  horizontally 
striated;  on  the  base  sometimes  strife  normal  to  the  edges.  Commonly  foliated, 
massive  or  in  scales;  also  fine  granular. 

Cleavage:  basal  eminent.  Laminte  very  flexible,  but  not  elastic.  Sectile. 
H.  =  1-1-5.     G.  =  4-7-4-8;  4-708   Biellese,  Cossa.     Luster  metallic.  Color 

Sure  lead-gray;  a  bluish  gray  trace  on  paper,  c  \  porcelain  slightly  greenish, 
paque.   Feel  greasy. 

Com  p. — Uolybdenum  disulphide,  MoS,=Snlphar  40*0,  molybdennm  60-0=100. 

Pyr.,  otc— Id  the  open  tube  sulphurous  fumes  and  a  pale  yellow  crystalline  sublimate  of 
molyraenum  trioxide  (MoOi).  B.B.  in  the  forceps  infusible,  imparts  a  yellowish-green  color 
to  the  flame;  on  charcoal  the  pulverized  mineral  gives  in  O.F.  a  atroog  odor  of  sulphur,  and 
coats  the  coal  with  crystals  of  molybdic  oxide,  which  appear  yellow  while  hot,  and  white  on 
cooling;  near  the  assay  the  coating  is  copper-red,  and  if  the  white  coating  lie  touched  with  an 
intermittent  R.F.,  it  assumes  a  beautiful  azure-blue  color.  Decomposed  by  nitric  acid,  leaving 
a  white  or  grayish  residue  (molybdic  oxide). 

Obs-^Generally  occurs  embedded  in,  or  disseminated  throiigh,  granite,  gneiss,  zirc<m- 
syenite.  granular  limestone,  and  other  crystalline  rocks.  At  Numedai  in  Sweden.  Arendal. 
Selba,  and  Tellemarkeo  in  Norway,  Nerchinsk  in  Eastern  Siberia,  and  Auerbacli  in  Saxony,  it 
has  been  observed  in  hexagonal  prisms.  Found  also  at  Altenberg  and  EhrenfrledersdorF  In 
Saxony;  Schlackeowald  and  Zmnwald  iu  Bohemia;  Rathausberg  in  Austria;  near  Mlaak, 
Urals;  Bastnaes,  etc.,  Sweden ;  in  Finland;  Lnurvik  in  Norway;  Chessy  m  France;  in  Piedmont, 
Italy,  at  Traversella  and  Biellese;  Peru;  Brazil;  Calbeck  Fell,  Carrock  Fells,  and  near  the 
source  of  the  Caldew  in  Cumberland,  associated  with  scbeelite  and  apatite;  several  of  the 
Cornish  mines;  in  Scotland  at  East  Tulloch;  at  Mount  Coryby  on  Loch  C'reran,  etc. 

In  Maine,  at  Blue  Hill  Bay  and  Camdage  farm,  in  large  crystallizations;  also  at  Brunswick, 
Bowdoinham,  and  Sanford,  but  less  interesliug.  In  Conn.,  atHaddam  and  (be  adjoining  towns 
on  the  Connecticut  river,  in  gneiss  Id  crystals  and  large  plates;  also  at  Saybrook.  In  'Vermont. 
at  Newport,  with  crystals  of  white  apatite.  In  N.  Hampshire,  at  Westmoreland,  four  miles 
south  of  the  north  village  meet! ng-ho use,  in  a  vein  of  mica  slate,  abundant;  at  Llandaff  in 
regular  tabular  crystals;  at  Franconia.  In  Matt.,  at  Sbuteabury.  east  of  Locke's  pond;  at  Biim- 
field,  with  iolite.  In  N.  York,  two  miles  southeast  of  Warwick,  in  irregular  plates  associated 
with  rutile.  ziram,  and  _^rite.  In  /Vnn.,  in  Chester,  on  Chester  Creek,  near  Reading;  near 
C<mcord,  Cabarrus  Co.,  N.  C.,  with  pyrite  in  quartz.  In  California,  at  Excelsior  gold  mine,  In 
Excelsior  district  and  elsewhere.  In  Canada,  at  Balsam  Lake,  Terrace  Cove.  Lake  Superior; 
north  of  Balsam  Lake,  on  a  small  island  in  Big  Turtle  Lake,  with  scapolite,  pyroxene,  etc.,  in  a 
Tein  of  quartz  intersecdng  crystalline  limestone;  at  St.  JerOme,  Quebec;  at  Beabeach  Bay,  near 
Black  River,  N.  W.  of  L.  Superior  (48'  46'  N..  87"  17'  W.).  In  large  crystals  {1  to  2  inches 
across)  in  Renfrew  county,  Ontario;  also  in  Aldflcid  township,  Pontiac  Co.,  Quebec. 

Named  from  fioXvpSoi  lead;  the  name,  first  given  to  some  substances  containing  lead, 
later  included  graphite  and  molybdenite,  and  even  some  compounds  of  antimony.  The  diatlno* 
tioo  iietween  graphite  and  molybdenite  was  established  by  Scheele  in  1778-79. 
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AzUi— Obtained  crystallized  by  Schulteo  by  meltiog  together  potassium  carbonate,  anliduir 
and  molybdic  oxide  in  a  platinum  crucible.  O.  =  9  00,  Q.  FOr.  FSrb..  11.  401. 1889. 


n.  Sulphides,  Selenides,  TeUnrldea,  Arsenides,  Antimonides  of  the 

Metals. 

A.  Basic  Divtsion. 

B.  Monosulphides. 
1.  Galena  Group.   Isometric,  holohedraL 

a.  Chalcocite  Group.  Orthorhombic. 

3.  Sphalerite  Group.    iBometric,  tetrtihedtal. 

4.  Cinnabar— Wurtzite—Millerite  Group.   Hexagoual  aud  rhombohedraL 

C.  Intermediate  Division. 
Embraces  Polydymitc  Ni^S,    Melonite  Te,S,,  etc. ;  also  Bornite  3CQ,3.Fe^^ 
Liniueite  CoS.Co,8,,  Clialcopyrite  Oa,S.Fe,S,,  etc. 

D.  Disulphides,  Diarsenides,  etc. 

1.  Pyrite  Group.    Isometric,  pyritohedraL 

2.  Marcasite  Group.  Orthorhombic. 

3.  Sylvanite  Group. 


n.  Sulphides,  Selenides,  Telluridea,  eto.,  of  the  Metals. 

A.  Basic  Division.  Dyscrasite  Group. 

86.   Dyscrasite  Ag.Sb,   Ag.Sb,  etc.      0*5775  :  1  :  0*6718 

Arsenargentite,  Huntilite  Ag,A8? 

36.  Horsfordite  Cu.Sb 

37.  Domeykite  Cu.As 

38.  Algodonite  Cn.As 

39.  Whitneyite  Cu.As 

40.  Chilenite  Ag.Bi  ? 

b 

41.  Sttitelte  Ag.Tc?       Hexagonal?  1-3530 

35.  DTSORABrm.  Argentiim  ufttiTum  finlimonio  adiinatum  Bergm.,  Sciagr.,  159.  178& 
SpiesglADZ  Silber  Lempe  Mag.,  3,  6,1786.  iSUburspic^sglHuz,  Spiesglas-tiillier,  Anlimon- 
Bilber  Qtrm.  Aiitimonial  Silver.  Argent  Autimouial  Fr.  JJiscraae  Beitd.,  2,  tflS,  1833.  Di» 
erasit  FrSbelf,  Piodr.  StOchiolith,  18ST. 

Orthorljombic.    Axes  d  xl  \  d=-  0*5775  : 1  :  0-6~^8  Haiismann'. 

100  A  110  =  30°  OJ',  001  A  101  =  49^  19',  001  A  OU  =  33°  53|'. 

Fonu':  e  (001.  0)  9(180.  ^4)  e  (Oil.  l-I)  y  (111,  1) 

a  (100.  i-i)  m(110.  /)  r  (150.  i-5)  p  (021,  2-1)  «(133,  1-8) 

6(010.^1)  n  (120.  1-2)  d(10I.  1-f)  s(112,  ^) 

mm'"  =  60°  r  rfrf'  -   98'  88'  ey  =  S-S"  20'  »'     =   aS"  41' 

n»'    =8r40'  ee'  =   67°  47'  «  =  37' 4»'  »"'  x:  83°  28' 

gef     =89*  59'  pp'  =  106^  41'  te"  =  57°  44J'  w"'  =  •4r  18' 

fr*     =  88"  12'  cf   =  88°  58'  =  tp"  -  64'  T 
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Twins:  tw.  pi.  m,  producing  stellate  forms,  pseudo-hexagonal.  Planes  c 
Btriated  |  b.    Also  massiTe,  granular  fine,  or  coarse  and  foliated. 

Cleavage:  c,  e  distinct,  m  imperfect.  Fracture  uneven. 
Sectile.  H,  —  3*5-4.  G.  =  9-44^9-85.  Luster  metallic.  Color 
and  streak  silver-white,  inclining  to  tin- white;  somtimes  tar- 
nished yellow  or  blackish.  Opaque. 

Conp. — A  silver  antimonide,  including  Ag,Sb  =  Antimony 
27-1,  silver  72-9  =  100,  and  Ag,Sb  =  Antimony  15*7,  silver 
84*3  =  100,  and  perhaps  other  compounds. 

Aaalyses  (see  5tb  Ed.,  p.  85>vaTV  widely,  some  conforming  also  to 
Ag,S,  Ag.(Sb.Aa)s.  etc.   Of  the  rDlIowliis,  1  aud  2  agree  with  Ag,Sb. 
3  with  Ag.Sb.    J,  Kg.,  Zs.  Q.  Go.,  16, 618,  lve».   S,  H,  PeterwD,  Fogg ,     AndraaBbergT,  Uli. 
137,  Sn.  ltMH>. 

Sb  Ag 

1.  Andreasberg      «ryst.    G.  =  9-78-9*77      [37  S6]      I  72  44  =  100 
a.  Wolfach  crptt.    G.  =  9  611         |  27  30  7) '53  -  98  72 

8       "         fine  gran.   G.  =  10-087  1S  »1         88*66  =  99-66 

Another  fragment  of  the  cr]*stal  analyzed  by  Rnmmelsberg  (I)  save  (1)  Ag  =  74-79,  with 
G.  —  9*851.  A  coana  granular  form  from  Wotfacb  gave  Prtersen  Sb  88  06,  Ag  76-6A,  As  tr. 
=  99-71,  with  G.  =  9*900.  Petersen  calls  the  cumpound  AgiSb,  stidio-triargenUtt,  and  Ag«Sb, 
ttSmo-Aexarffentite. 

Bemuse  of  the  similarity  of  form  with  cbalcocite,  etc..  It  has  been  urged  that  tlie  true  cora- 
poidliuu  is  AgiSb.  and  that  the  variation  is  due  to  mechanical  admixture,  cf.  Keuiigott*,  Qroth*. 
The  analogy,  however,  of  the  copper  arsenides  and  Rtlll  more  of  artificial  comix>undi«  (Cooke*) 
of  zinc  aud  imi  imoriy  (Zn.Sb).  which  latter  are  near  dyscrasite  in  form,  speak  against  this. 

Domeyko  mf  utious  silver  ores  with  only  4  to  6  p.  c.  antimony.  A  silver-while  mineral  from 
C'huiarcillo  cunformiug  approximately  to  the  formula  Ag4(SSb.A)()i  has  been  called  eltafiareiiUiu. 
<5thEd.,  p.  8K.  186».) 

Pyr.,  etc.— B.fi.  on  charcoal  fuses  to  a  globule,  coating  the  coal  with  white  antlmoDT 
trioxide  Hiid  tinally  giviug  a  globule  of  almost  pure  silver.  ISuluble  iu  nitric  acid,  leaving  ant[. 
mouy  Irioxide. 

Obs. — Occurs  in  the  Wcnzelgaiig  near  Wolf iich,  Bsden,  w  here  U  is  the  chief  silver  ore  (cf. 
Sandb.,  1.  c.);  it  is  crystalline,  nud  in  part  line  granular,  in  {>art  coarxi-ly  foliiiteil:  llie  latter 
funning  masses  in  concentric  layers,  varying  In  structuri'  aiul  somewbut  in  coniiMwitioii:  ulso  at 
Wiiticheii  iu  Suabia,  and  at  Andreaslierg  in  the  Ilarz,  cunimonly  HXMjciitlcd  with  nlher  oreK  of 
silver,  unlive  atsenic,  galena,  etc.;  also  at  Allemunt,  Isf-n^  iu  FnuK-e,  Crifwlln  In  Siwin,  and  in 
Bolivia,  S.  A.  Kainetl  troni  6vcrKijd<T'i,  a  bad  alloy.  ChanareiUite,  from  Chufiarclllo,  is  a 
ailver-wbite  ore  for  which  Doiueylto  gives  Agi(A8,Sb;i ;  5th  liid.,  p.  86. 

Alt. — Occurs  at  Wolfach.  altered  to  pyrnrgyrite  and  native  silver,  of.  SnndlM-rger,  1.  c. 

Ref.— '  Hmuib.  Min.,  p.  57.  1847.    Sundliciger  udds  a  pyminid  probjibly  Kia.  Unt.  Grzg., 
a,  3»».  m-Z.    '  Ber.  Ak.  Wien.  9.  S46,  vm.    "  Tab.  L'eb.  20,  I8»!i.    *  Am.  J.  Sc.,  18, 
1834:  20,  -Zii.  18-)5:  cf.  Kg.,  1.  c,  p  628. 

Arsenical  Silvkb.  Arteniknilfter,  from  Aiidreasberg.  analyzed  by  Klnprolli  (Beltr.,  1> 
183,  17i»o),  and  DuMenil  (Schwc!;,'.  J..  34,  8.~>7,  IH'iii.  is  regnrded  by  RHniinelslxTe  as  a  mixture 
perhiips  of  arsenopyrite.  arsenical  iron,  and  dyscmslte  (Pogg.,  77.  263i.  1849,  andHio.  Ch.,  27, 
1875).    Called  pffrUolamprUe  by  Adam,  Tabl.  Min.,  m.  Ih69. 

Macfarlamitk,  HUNTiLlTB,  Animikitb.  The  ores  from  Silver  Islet,  Lake  Superior,  appar> 
eutly  couiain  a  silver  arsenide  {hunUlite)  and  perhaps  also  a  silver  aulimonide  laitimUdU).  the 
luter  related  to  or  Identical  with  dyacraslie.  The  name  ttuufartanite  was  given  by  Sibley  to  the 
comnlex  ore  coosisting  of  a  reddish-brown  sertlle  metallic  minenil  mixed  M-ilh  silver  and  other 
species:  this  has  been  investigated  by  T.  Macfarlane  (Can.  Nat..  Feb.  1,  \S70:  Trans.  Am.  Inst. 
Mng.  Eng..  8.  336.  1880).  "Hie  name  huntilile,  after  Dr.  T.  Sterry  Hunt,  was  given  by  Wurta 
(Eng.  Mng.  J..  37,  55,  1879)  to  the  supposed  silver  arsenide,  stated  to  be  dark  gray  to  black  and 
massive,  G.  —  7*47:  also  slate-color  and  cleavable.  Semi  malleable.  G.  =  6'37,  The  analyses 
were  made  on  too  impure  material  to  allow  of  any  decision  as  to  the  composition.  AgiAs 
(=  As  lM-8,  Ag  81-2-100)  is  sugested.  ComiMirc  Koenig,  Proc.  Acud.  Phiiad.,  276,  1877. 
AaiaMdte,  Wurtz,  I.  c.  p.  124.  occurs  on  huntilite.  Structure  fine  granular.  Somewhat  sectile. 
G.  =  9-45  Color  white  to  grayish  white.  The  formula  AgtSb  is  proixwed,  but  very  doubtful. 
Named  from  anfmlke,  thunStr,  whence  Thunder  Bay.  For  analyses,  etc.,  see  further  Min.  fith 
Ed.,  App.  IU,  71,  1883. 

ABBBHABasKTiTB  J.  B.  Honnay,  Min.  Mag..  1,  149. 1877.  Stated  on  Ihe  baols  of  a  partial 
examiuatioD  o^  a  single  specimen  of  doubtful  source  (Freiberg  T)  to  be  AgiAs,  nccurnne  Id 
orthorhombic  acicular  crystals  in  native  arsenic.  G.  =  8*825.  Analysis:  As  [18'48].  Ag  81*87 
— 100.  Keeds  cuatirmatioii. 


Digitized  by  Google 


41  BVLPHIDEB,  BELSNIDEa,  TBLLUBWB8,  STO. 

36.  BORSFOBDZTB.  A.  Lakt  and  T.  B.  UTorUm,  Am.  Ch.  J.,  10, 60, 1888L 

Only  known  massive. 

Brittle.  Fracture  uneven.  H.  =  4-5.  G.  =  8-812.  Luster  metallic;  brill- 
iant, but  tarnishing  easily.    Color  silver-white.  Opaque. 

Comp. — A  copper  antimonide,  probably  Gu,Sb  =  Antimony  24*0,  copper  76*0 
=  100. 

AnaL— LaUt  and  Norton: 

{  Sb  26-86  Cu  78-87  -  lOO'SS 

Pyr.— B.B.  fuBibiUty  1-6.    Reacts  for  antimony  and  copper. 
Oba.— Occurs  as  a  large  deposit  in  Atiia  Minor  not  far  from  Mytllene. 

Named  for  E.  N.  Horsford.  formerly  Rumford  ProfesBOr  of  Chemistry  in  Harvard  Univendty. 
AxtU.— On  octahedral  crystals  containing  Cu«Sb,  aee  Brand.  Zs.  Kr.,  17,  264, 1889. 

47.  DOMEYKITB.  Aiaenlkkupfer  (fr.  Coplapo)  Ziakm.  Vof^g.,  41, 659,  2887.  Araenlure 
de  culvre  Domeyko,  Ann.  Mines.  3,  8.  1848;  Cobre  Blanco  id.,  Min.,  188,  1845.  WeisBkupfer 
flbum.  Culvre  arsenical  A*.  Arsenical  Copper,  Domeykite  Bald.,  Handb.,  668,  1845.  Con- 
durrite  W.  FMUipa.  PhU.  Hag..  2,  286,  1887. 

iteniform  and  botryoidal;  also  massive  and  disseminated. 

Fracture  uneven.  H.  =  3-^*5.  G.  =  7'2-7'75.  Luster  metallic,  but  dull  on 
exposure.  Color  tin-white  to  steel-gray,  with  a  yellowish  to  pinchbeck-brown,  and 
afterward  an  iridescent  tarnish. 

Comp. — ^A  copper  arsenide,  Cu,As  =  Arsenic  28*3,  copper  71*7  =  100. 

AnaL— 1,  Domeyko,  after  deducting  2-55  gangue.  Ann.  Mines,  3,  6,  1843.  2.  8.  Field.  J. 
Ch.  Soc.,  10,  389,  1857.  4,  Frenzel.  Jb.  Min.,  gis,  1878.  6.  Forbes,  Q.  J.  O.  8oc..  17,  44,  1861. 
6^  Oentli,  Am.  J.  Sc.,  33, 198, 1868.   7.  8,  Fi^nzel,  1.  c   9,  Winkler,  Jb.  Hln.,  2.  865, 1888. 

As  Cu 

1.  Coquimbo(Calabozo},  Chill  28  86   71-64  =  100 

8.  *'  28-86   71-48  =  99*74 

S.  Cwiapo  "  28*44  71-66  =  100  . 

4.  "      (S.  Antonio)     "    O.  =6*70     25  89  70  16  Fe,MQ8-00.S0-49,Iiuol.0*45  =  100-49 

5.  CorocOTo,  Bolivia  28  41    7M3  Ag  0-46  =  100 
fl.  L.  Superior.  Portage  Lake  G.  =  7  75      29*25   70  68  -  99  98 

7.  Q.  =7-207    28-29   72  02  =  100-81 

8.  Cigazuala,  Mexico  G.  =  7-547    27  10   72*99  =  100  09 

9.  Zwickau  H.  =  6.   G.  =  6*84     86  45  65  08      0*64,  Ni  0*44.  O  8-49,  gaogue  8  84 

=  98  94 

Pyr.,  etc— In  the  open  tube  fuses  and  gives  a  white  ciystalllne  sublimate  of  arsenic  trioxlde. 
B.B.  on  charcoal  arsenical  fumes  and  a  malleable  metallic  globule,  which,  on  treatment  with 
Boda,  glTca  a  globule  of  pure  copper.  Not  dissolved  In  hydrochloric  acid,  but  soluble  in  nitric 
acid. 

Oba.— From  the  Chilian  mines  of  Algodones  in  Coqulmbo,  in  Illapel,  San  Antonio  Id 
Copiapo,  etc.    Also  from  Zwickau,  in  Saxony,  in  porohyry. 

lu  N.  America,  found  on  the  Sheldon  location,  Portage  Lake;  and  mixed  with  ntccolite  at 
Michipicoten  Island,  in  L.  Superior. 

Domeykite  is  named  for  the  Chilian  mineralogist,  Ignacio  Domeyko. 

OondurrUe  is  a  mixture,  the  result  of  alteration  (of  teunantite?,  I^.).  It  is  black  and  soft, 
soiling  the  fingers.  It  has  been  investigated  by  Rammelsberg  (Foge.,  71, 805.  1847)  and  Wink- 
ler (BTH.  Ztg.,  18,  888,  1859),  also  earlier  by  Faisday,  Blyth  and  Eobell.  CT  5th  Ed.,  p.  87. 
From  the  Coudurrow  mine,  near  Helstone,  and  Wheal  Druid  mine  at  Carabrae,  near  Redtuth, 
Cornwall. 

ORnATiTB  D.  WaldU.  Proc.  Asiat.  Soc.  Bengal,  p.  879.  September,  1870. 

Massive.  H.  =  5*6.  O.  =  7*848-7-428.  Color  steel-gray  on  fresh  fracture  with jnirpUab 
tint.  Luster  metallic.  Streak  dark  gray.  Analysis.  D.  Waldie:  As  88  45,  8b  0-54,  Cu  \%'1Z, 
Fe  4212,  X  619.  losol.  0-13  =  99  55.  X  =  oxidized  matters  soluble  tn  dilute  hydrochloric  add 
=  CuO  1-21,  FeO  1-97,  PbO  1-89,  Asid  118  =  619.  Soluble  in  nitric  acid.  From  Burma, 
but  exact  locality  not  known.  Named  after  Hr.  O'Btley,  Depu^  Commissioner  of  Martabaa, 
Burma. 

The  analysis  corresponds  approximately,  as  shown  by  Mallet  (MIn.  India,  14,  1887),  to 
(Cut,Fe)t  (As.Sb)*,  which  if  cooflrmed  makes  the  mineral  allied  to  domeykite. 
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38.  AZiOODOMZTS.   F.  HOd.  J.  Ch.  Soc.,  10.  28ft, 

In  incraatations  minntely  cTTstalline.  Gommonly  masnTe  and  distinctly 
gnnnlar. 

Fracture  snbconchoidal,  affording  a  granular  surface.  H.  =4.  G.  =  7*62, 
Chili,  Genth.  Luster  metallic  and  bright,l)ut  becoming  dull  on  exposure.  Color 
steel-^ray  to  silver-white,  the  latter  on  a  polished  surface.  Opaque. 

C«p.— Cu,As  —  Arsenic  16*5,  Copper  83-5  =  100. 

MmL-\.  F.  Field,  1.  c.  3-4,  Oenth.  Am.  J.  Sc..  33, 103, 1883. 

Aa         Cu  Ag 

1.  Cbill  I  16  28      88-90      O  Sl    =  M  M 

3.  ■'  G.=s7*008  I  16-96  83*43  tr.  =  38-87 
8.  L.  Superior  15-80      84-33      0-83   =  99-84 

4.  "  16-72      83-85      0  80  =99-87 

In  analysiB  3,  a  little  vhitneyite  was  mixed  with  the  ore,  and  hence  the  higher  percentage 
tA  copper  (uenth). 

Fyr. — The  same  as  with  dome^kite,  but  less  fusible. 

Oba. — !□  Chili,  at  the  silver  mine  uf  Algodones,  near  Coquimbo,  Id  the  Cerro  de  los  Seguas. 
Department  of  Bancagua;  In  the  United  States,  in  the  Lake  Superior  region.  A  transported 
mass  of  mixed  whilneyite  and  algodonite,  weighing  96-100  lbs.,  was  found  on  St.  Louis  R. 
Hie  color  Is  gnqrer,  and  the  texture  more  granuur  and  lesB  malleable,  than  In  vhltneytte. 

39.  WHlTWJJiri'm   Gm(A,  Am.  J.  Sc.,  27, 400. 1859,  33, 191.  1863.  Dwwlnltel>. 
FbD.  Mag.,  ao.  42S,  1860. 

Massive.    Crystalline;  very  fine  granular. 

Malleable.  H.  =  3*5.  G.  —  8*^-8*6.  Luster  dull  and  snb-metallic  on  surface 
of  fresh  fracture,  but  strong  metallic  where  scratched  or  rubbed,  soon  tarnishing. 
Color  pale  reddish  to  grayien  white,  pale  reddish  white  on  a  rubbed  surface;  becom- 
mgyellowiBli  bronze,  brown,  and  brownish  black  on  exposure.  SomettmeB  iridescent. 
Opaque. 

€«]». — Ga,As  =  Arsenic  11*6,  copper  88'4  =  100. 

AnaU-l-S.  F.  A  Genth.  1.  c   4,  Id.,  Am.  ^.  be  46,  806, 1868.  6,  D.  Forbes,  L  c 


As 

Cu 

Ag  &  insot. 

1.  Michigan  0. 

=  8-408  1 

11-61 

88-18 

040 

=  100-14 

a. 

13-38 

87-48 

004 

=  99-80 

8.       "  G. 

=  8-47 

13-28 

87-87 

008 

=  99-68 

4.  Sonoia 

11-46 

88-64 

tr. 

==100 

S.  Chili  G. 

=  8-64  % 

11-58 

8814 

038 

=  100 

Pyr^LesB  fusible  than  algodoDite:  otherwise  as  in  domeykite. 

Oba^In  Houghton  Co.,  Michigan,  coated  with  red  copper.  A  loose  mass,  welghtag  about 
16  lbs.,  and  conusting  partly  of  algodonite,  was  found  on  the  Pewabic  location,  1  m.  from  Han- 
code  village.  Portage  Lake;  also  found  in  place  on  the  Bheldon  location,  near  Houghton,  Mich. ; 
stated  to  occur  at  the  Albion  location,  about  a  mile  from  the  Cliff  mine,  in  a  vein  4  Inches  wide; 
also  nt  the  Minneaota  mine;  also  in  Sonora  (Oenth),  near  La  Laguna,  a  ranch  on  the  road  to 
Libertad,  Gulf  of  California,  85  m.  fr.  Saric;  reported  also  from  the  Lane  and  Fuller  mine. 
Austin.  Nevada.  Darwlnlte  (anaL  5)  is  stated  to  occur  near  Potrero  Grande,  southeast  of 
Copiapo,  Chili. 

flamed  after  Prof.  J.  D.  Whitney  of  Cambrid^,  Mass.,  formeily  State  Geologist  of  Call* 
fomla. 

A  mineral  related  to  whltneyite,  from  Fortuna  di  Paposo.  Chill,  gave  Bertrand  7*6  p.  c.  Ai^ 
Ann.  Mines,  1,  413,  1879. 

40.  OHIZiBMITB.  Aleaclon  de  plata  oon  blsmuto  DomtakOt  Min.,  187, 184&  Plata  bis- 
mutal/d.,  lb..  185, 1860.   Chilenite  Asna,  Min..  1868,  86. 

Amorphous;  granular. 

Soft.    Silver-white,  but  tarnishing  easily  to  yellowish. 

Comp.— Contains  bismuth  and  silver,  perhaps  AgiBi  —  Bismuth  18'8,  silver  66-9.  Domeyko 
obtained:  Bi  lO'l,  Ag  60-1,  Cu  6-8.  As  2  8.  gangue  19  0.  corresponding  to  Bl  14*4,  rilver  86*6. 
Abo  (Ann.  Mines,  6.  456, 1864)  Bl  15'8,  Ag  84-7.  For  the  last  Uie  material  was  separated  from 
a  mass  containing  8  to  10  p.  c.  of  it  dissemlDated  in  small  points. 

Obs. — From  the  mine  of  San  Antonio,  Potrero  Grande,  in  Copiapo. 

For  tfe«  bismuth  diver  of  Schapbach,  see  p.  133. 
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41.  SWtiite.  TellurBllbcrblende  Sekmitf,  Zs.  Kr.,  2.  245.  1878. 

Hexagonal,  or  pseudo-heicagtmul.    If  bexugumil,  axis  h  =s  1*2880;  0001  a  1011  =  55'  31'. 
Fomu:  e  (0001,  O);  a  (1120,  m  (lOlO,  /),  h  (2l30,  I  (4l30,         d  (1014,  i), 

/{lois,  i).  g  (1011,  1),  « (Soaa,  j);  /j  (\\m,  i-s),  «  (iia4.  i-2),  y  (1122,  1.2).  z  (1121,  a-a); 

<  (8133.  1-1).  0(8142,  3.J).  Angies:  ^  =  85'  6a'.  «  =  «5°  1« ,  «  =  32'  4',  =  51"  3H'» 
or  =  tiS"  15'. 

Sctirauf  pri^'ft^rs  a  rai>Docliiiic  imrameter.  viz,  aib.h-  :  1  :  l'2ri829,  fi  =  89"  83*. 

A  3imilarity  io  form  to  d^'surasile  (itH  ulao  to  cliulwcite;  is  apparent,  and  it  may  be  urthurtiombic 
and  psciido  bexngnual  lik«  tliem. 

Cryatuls  liigbly  luoditied.    Faces  mostly  brilliant;  m  liorizoutally  striated. 

Friicture  uneven  10  BUbconcboidal.  Lnster  uietallic.  Color  lead-gray,  with  reddisli  tinge. 
Streiik  blackish  lead-gray. 

Oomp.— A  silver  leihiride,  pt-rliaps  Ag^Te  =  Tellurium  22-5,  fiilver  77  5  =  100.  The  silver 
percentage  determined  approximalely  with  tlie  blowpipe  in  two  trialB  li  p.  c.  and  77  p.  c. 

Pyr.— Eaidty  fugible  to  a  dark  bend,  from  whicli  a  silver  globule  is  obtained  by  reductioD 
with  soda;  yields  telliiriiim  dioxide  in  tlie  o|>en  tube. 

Obs.~Identitiei)  on  11  single  specimen  in  the  collection  of  the  Vienna  University;  liKiaiity 
probably  Niigyacr,  Transylvania.  Associated  with  gold  and  hessite  on  quarlz.  Manieil  after 
StQtz.  who,  iu  1)^03,  de»icribed  a  tellurium  mineral  from  Magyfig,  which  is  regarded  by  tSctarauf 
as  probably  identical  with  ibls- 


B.  Monosulphides,  Selenides,  Tellurides,  etc. 
1.  Galena  Group.   BS.   iBometric,  liolohedraL 


Monosulphides,  etc.,  of  diver,  copper,  lead  aad  moronry. 


48. 

A^entite 

Ag.S 

Jiil{)uite 

(Ag.Cu),S 

43. 

Hessite 

Ag,Te 

44. 

Fetzite 

(Ag,Au).le 

Massive 

46. 

Galena 

PbS 

Cuproplumbite,  Alisonito   (Pb,Cu.)S,  (Cu^Pb)S 

46. 

AlUite 

PbTe 

47. 

ClauBthalite 

PbSe 

48. 

Kanmannite 

(Ag„Pb)Se 

49. 

Berzelianite 

Cu.Se 

Massive 

60. 

Lehrbachite 

(Pb,ng.)Se 

tt 

61. 

Eucairite 

Cu,Se.Ag,Se 

tt 

62. 

Zorgite 

(Pb,Cii„Ag,)Se? 

tt 

63. 

Orookesite 

(Cu,Tl,Ag),So 

tt 

A2.  AROBN'lTl'll.  Argentum  rude  pinmhci  coloris  et  Oalene  slroile.  cultro  dtfflndltur, 
dentibui  compreasum  dilatatnr,  .^^nr.,  488,  1520;  Qerm.  Gtas«rz,  Agrie.,  Interpr.,  468.  1546; 
Heneket,  Miu.,  17S4  (pruviiig  it  a  siilplinf  couiponnd).  SUfverglas,  Mlnera  nrgenti  vitrea, 
Aigcntum  sulpbure  miueralisatum  Wall..  808,  174({;  Sitge,  Ann.  Cli.,  2,  250,  177A  (with  earliest 
anal.).  Glanzerx,  Silberglas.  Silberglauz,  Bcliwefelsilber,  Weicbgewilclia.  Oerm.  Vitreous 
Silver,  SulphuHetof  Silver,  Silver  Glance.  Argent  sulfure  JV.  Argyrose  Beud.,  Tr.,'3,  892, 
1882.  Argentit  Said..  Handb..  56->,  1845.  Xrgyrlt  Otoek.,  Syn.,  28,  1847.  Arginwe  ItaL 
Plata  sulfurea  J^Mn.   Petlanque  uero  t^a.,  8.  A. 

Isometric.  Observed  planes ' : 

0(100.  ^0         fmO,i-Zf         p(321.  2)  e(833. 
ddlO.  i)  e(2tO,  fn(811,  8-8)  z  (433,  4-|)* 

0(111,1)  ^(320,  »-S)  «  (211,  2-2)  o- (533,  j-j) 

Penetration-twins:  tw.  plane  0.  Forms  (r,  d,  0  most  common;  crystals  often 
distorted,  frequently  grouped  in  panilh^l  position  making  reticulated,  arborescent 
forms;  also  filiform.    Massive,  embedded  or  as  a  coating. 
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Cleavage:  a,     in  traceB.    Fracture  Biuall  subconchoidal.    Perfectly  sectile. 

H.  -  2-2-5.  G.  =7-20-7-36;  7-296  Freiberg,  Dbr.  Luster  metallic.  Oolor  aud 
strealc  blackish  lead-gray;  streak  BhiDiug.  Opaque. 

Comp.— Silver  sulphide,  Ag,S  =  Sulphur  12*9,  silver  87*1  =  100. 

Pyr.,  etc — In  the  Open  tube  givCB  sulphurous  fumes.  B.B.  ou  charcoal  fuses  with  Ictn- 
mescence  in  O.  F.,  emitting  sulphurous  fumes,  and  yielding  a  globule  of  Bilver. 

Obs.— Found  at  Freiberg,  Annaberg,  Joacbimstlial  of  the  Erzgebirge;  at  Schemnliz  and 
EremDtlz  in  Hungary;  iu  Horvray  near  Kougsberg;  in  the  Altai  at  tbe  Zmeioogorsk  mine;  in 
the  Urals  at  tbe  BTHgi>dHt8k  mine;  iu  Comwali;  in  Bolivia;  Peru;  Chili;  Mexico  at  Guanajuato, 
Zacatecas,  Catorce,  San  Pedro  del  Potosi.  elc.  - 

Occurs  in  Nevada,  at  tbe  Comstuck  lude,  at  different  mines,  along  with  Btepliaoite.  native 
gold,  etc.;  iu  Ibe  veiu  at  Qold  Uilt;  common  iu  tbe  ores  of  Keese  river;  )>robab)y  tbe  chief  ore 
vf  nlver  in  the  Cortez  district;  in  tbe  Kear&argc  district,  Silver-Upnuit  vein.  At  the  Stiver  King 
mine,  in  Arizona.  At  mines  near  Fort  Arthur  ou  north  shore  of  Lake  Superior.  Occurs  witn 
Dative  silver  and  copper  in  northern  Michigan. 

Acanthite  (p.  o8j  may  be  only  argentUe  in  distorted  crystals  with  ortborhombic  symmetry, 
Erenner. 

AIL— Native  rilver,  at  Joachimsthal.   Also  a  mixture  called  silver-black  (Silberschwfirze 

Oerm.). 

Bfl£— ■  Cf.  Schratif.  Ber.  Ak.  Wien,  83  (1),  165,  1871,  and  Attes,  Taf.  xxiii.  ■  Groth,  Min. 
Sunml.,  Btrassburg.  50,  18T8. 

Jalfaitk  BreiVtaupt.  B.  H.  Zig.,  17, 85, 1858. ~A  cupriferous  argentitefrom  Jalpa,  Mexico. 
Isometric  in  cleavage,  and  malleable  like  ordinary  argentfte;  color  blackish  lend  gray; 
G.  =  6-877-6-890.  Composition  nctrording  to  T.  Richter  (I.e.):  S  14-36,  Ag  71-51,  Cu  1312, 
Eb  0-79  —  99  re,  nffurdiiig  ibe  formula  aAga8.Cu,S. 

Bertrand  obtained  for  a  brittle  mineral  from  Tres  Puntas,  Chill,  associated  with  argeotite: 
S  U-OS.  Ag  71-68,  Cu  18  06,  Fe  0  S7  =  99  28;  Ann.  Mines,  1,  413.  1872.   Cf.  stromeyerite. 

43.  BESSrm.  Tellursilber  O.  Boae.  Pogg.,  18,  64,  1830.  Savodinskite  iTuof.  Min..  1, 
187, 1841.  Telluric  Silver.  Hessit  Friibet,  Grands.  Byst.  Kryst.,  49, 1848.  Tellursilberglanz 
9tm. 

bomctric.   Observed  forms' : 

a  (100,  ^1*);  d  (110. 1 ):  0  (111;  1);  /(810,  i-8),  « (310,  <-S)*;  p  (231,  S),  o  (881,  8)*;  m  (811,  8  if, 
■  (811,2-a)^«(332,f|)». 

Crystals  sometimes  highly  modified,  and  often  much  distorted.  Also  massive, 
compact  or  fine-grained;  rarely  coarse  granular. 

Cleavage  iiidlstiuct  Fracture  even.  Somewhat  sectile.  H.  =  2-5-3. 
6.  =  8-31-8-45;  8*89.    Luster  metallic.    Color  between  lead-gray  and  steel-gniy. 

Comp.— Silver  telluride,  Ag,Te  —  Tellurium  3(i-T,  silver  G3-3  —  IttU.  Gold 
is  often  present,  replacing  part  of  the  silver;  it  thus  gr.iduates  toward  petzite. 

AnaL— 1,  Rose,  1.  c.  8,  Petz,  Pogg.,  67,  487.  1&43.  8.  Broke,  Min.  Milth.,  3,  801,  1880. 
4.5,Genth,  Am.  J.  Sc.,  46.  811,  18ti8.  6-8,  Id..  Am.  Fhtl.  Boc,  14,  m.  1874.  8.  Kaht 
(bbwpipe),  quoted  by  Genth.  lb.,  17,  119,  1877. 

Te     Ag  Au 

I.  Savodinskl,  Altai        G.  =  8-41-8  08  I  86  98  62  87   —    Fe  0-87  =  99  67 
2.  Nagyig  G.  =  8-81-8-45     [87-76]  8r55   0  69  Fe  Pb.  S  ir.  =  100 


a  Boira.  Transylvania     G.  =  8  818  87  32  60  69   1-87  SiO,  0  40  -  99  68 

4.  Stanislaus  Mine,  Cal.  [39'641  55  60   8  22  Ni  1-54  =  100 

6.        "  "       "  44-45  46  84   8  28  Pb  1-65.  Ni  4  71  =  100*43 

6.  Red  Cloud  Mine,  Col.  G.  =  8-178  87  86  59-91    0-2:i  Fe  1-85.  PbO-45,  Cu  0  17=99  96 

7.  "      "       "      "    G.  =  8-789        I  87  17  69-75  8  88  Fe  0-18,  Cu  0  06,  SiO,  0  15 

=  100-84 

&   "      "       "      "    G.  =8-897  84-91  SO-56  18  00  Fe  0-86,  Ou  0  07.  Fb  0  17. 

Zn  0-15,  SiOi  0-70=  100  01 

9.  Eearsage  Mine.  Utah  undet.  .58-79  0  10 

Pyr.— In  the  open  tube  a  faint  white  sublimate  of  tellurium  dioxide  which  B.B.  fuses  to 
colorless  globules.  On  charcoal  fuses  to  a  black  globule;  this  treated  in  R.F.  presents  on  cool< 
ing  white  dendritic  points  of  silver  on  its  surface;  with  soda  gives  a  globule  of  silver. 

Oba. — Occurs  in  the  Savodinskl  mine,  about  10  versts  from  the  rich  silver  mine  of  Zyrianov- 
ski,  in  tbe  Altai,  in  Siberia,  In  a  talcose  rock,  with  pyrite,  black  sphalerite,  and  cbalcopyrite. 
Specimens  in  the  museum  of  Barnaul,  on  the  Ob,  are  a  cubic  foot  in  size.  Also  found  at 
Kagj'ag  in  Transvlvania,  and  in  highly  modified  crystals  at  the  Jacob  and  Anna  mines,  Bnt6s 
Hl,  between  ZaJathna  and  Verespatak;  also  at  Kezbanya,  Hungary,   la  Chili,  near  Arquero^ 
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Coqolmbo.  A  diver  telluride  (heasite  or  petzite)  has  been  noted  at  the  Haria  mine,  Karangahakci 
New  Zealand. 

lu  the  U.  S.,  at  the  Stanislaus  miae.  Calaveras  Co.,  Cal.   Sparingly  at  the  Red  Cloud  mine. 
Boulder  county,  Colorado;  also  at  the  Eearsarge  mine.  Dry  Cafion,  iJteh. 
Named  after  O.  H.  Hess  of  St.  Petersburg  (18U3-1850). 

Re£— ■  Schrauf,  Rezbanya,  Zs.  Kr.,  2.  243.  1878;  also  '  Knr.,  Botfe,  Transylvania,  ibid.,  4. 
S43.  1680.  *  Becke  (1.  c.)  concludes  from  irregularity  in  angles,  earlier  noted  by  Schrauf,  that 
the  eiyttals  are  trlclinic.  Kenngott  referred  cryBtats  to  ue  orthorhombic  Bjitem,  Ber.  Ak. 
Wien,  9,  80, 1858;  Heas  to  the  rhombohedral,  Fogg.,  98,  407, 1888;  cf.  Schrauf,  1.  o. 

44,  FBTZrm  TelluTBtlber  Petz,  Pogg.  67,  470,  1843.  Telluigoldsllber  HbMm. 
Bandb.,  2,  51, 1847.   Petisft  JZofd.,  Handb.,  556, 1845. 

MaBBive;  fine  granular  to  compact. 

Fracture  Bubconchoidal.  Slightly  sectile  to  brittle.  H.  =2-5-3.  G.=8-7-9-02. 
Luster  metallic.    Color  steel-  or  iron-gray  to  iron-black;  often  tamiehing. 

Coap. — A  telluride  of  silver  and  ^Id  (Ag,Au)/re,  if  Ag  :  Au  =  3: 1  = 
Tellariam  32*5,  silver  42*0,  gold  25-5  =  100. 

AaaL— 1.  PeU..  1.  c.  9,  8;  4,  6eDth,  Am.  J.  Sc.,  46,  810, 1868.  5,  6,  Id..  Am.  Phil.  Soc. 
14,  226, 1874. 

Te     Ag  Au 

Nagyfig  6.  =  8-72-6'88     [84  88]  46  76  18  36  Fe.Pb.S  tr.  ~  100 

Sta^aus  Mine,  Cal.  |  [82-23]  42  14  25  68  =  IW 

Golden  BuieMine,  Cal.  32  68  41  86  35-60  =  10014 

[34161  40  87  34-97  =  100 
Bed  Cloud  Mine,  Ool.    O.  =  9  01  88-40  40  73  24  60  Bi  0-41,  Pb  0  26,  Zn  O  OS,  FeO-78, 

SiO,  0-62  =  100-44 

"   '      O.  =  9*080         [88-97]  40-80  34-69  Zn  0-21.  Fe  128,  SiO,  0-00  100 

Pyr.— Like  hesaite,  but  yields  a  globule  containing  both  gold  and  eUver. 
Oba. — Occurs  at  Nagy&g,  Transylvania.   In  the  U.  S.  at  tlie  Bed  Cloud  mine,  Boulder  Co., 
Colorado;  at  the  Stanislaus  and  Golden  Rule  mines,  California. 
Named  after  W.  Petz. 

Qroth  auggeets  that  p^dte  may  be  (»thorfaomblc  and  hence  belong  to  the  chalcocite  group. 

46.  OAIiBNA,  or  Gai.bnttb.  Galena  PUn.,  33,  81  [not  Galena  or  Molybdseca  (=  litharge- 
like product  from  the  ore),  Ptin.,  34,  47,  58].  Molybdsena  pt..  Plumbago  pt.,  Galena,  Pleiertz, 
Fid  Glanz  Agric.,  1546.  Plumbago  pt.,  Blyglants,  Galena,  Plumbum  sulpbure  et  argento 
mtDerallsatum,  Wall.,  303,  1747,  Crontt.,  167,  168,  17S8.  Galeuit  von  Kbi.,  Min.,  301,  1858. 
Lead  glance.    Lead  sulphide.    Bleiglanz  Oerm.    Blyglans  Swed.    Galgne,  Plomb  sulfure  Fr. 

Plumbago,  Pleischweis  ?  jl^rie.,  Interpr.,  467,  1546.  Bleischveif,  Plumbago,  Plumbum 
Bulphure  et  nrsealco  mineralisatum.  Wall.,  394,  1746.  Steinmannite  Zippe,  Verb,  Gcs.  Mus. 
BOhmen.,  1883,  39.  Targionite  Beeki,  Am.  J.  Sc..  14,  60.  1853.  Supersulpburetted  Lead 
JtAnlon.  Rep.  Btit.  Assoc.,  573, 1838;  Thornton,  Min.,  1, 553, 1886;  Johostonite  Greg  A  LetUotn, 
Uin.,  448,  1858. 


(822,  1-1) 
[488,  f  f)» 


Isometric.    Observed  forms' : 

0(100.  ii)  tt(554,  *)  « (361-1.  86-86)'  r  (15-3  2,  V-V)*  ^ 

d(110,  i)  r  {774.  I)  C(16-l'l,  16-16)"  « («11,  6-6)  a  (488, 

0(111,1)  J7  (321,  3)  (15-1-I,  15-15)*  »  (511,  6-5)? 

5  {15-I-0,  »-15)»  9(331,3)  6(13-1-1,12-12)  {411,  4-4)*  .J  (831,  8-4) 

^(lO-l-O,  »-10)»  »-(773,  })«  ^  (IMl,  11-11)»  m  (311,  3-8)  a;  (10-5-3,  V-2)« 

/(310.  *  8)  p  (441,  4)  <r(10-l-l.  lO-lO)*  n  (211,  8-3)  y  (521,  5  4)* 

X  (1010-8.  V)*  ^2  (40-401.  40/     0(811,  9-9)»  1(533,  W         •(331,  S-f) 

Twins :  tw.  pi.  o,  both  contact-  and  penetration-twins,  sometimes  repeated ;  twia 
crystals  often  tabular  ||  o.  Also  tw.  pi,  p  (441)^  (311)',  and  q  (331)"  as  seen  in 
polysynthetic  tw.  lamellae  often  giving  rise  to  striations  on  a  cleavage  surface;  in 
some  cases  these  are  secondary  and  due  to  pressure."  Commonly  in  cubes,  or 
cnbo-octahedrons,  less  often  habit  octahedral.  Also  in  skeleton  crystals,  reticu- 
lated, tabular.  Massive  cleavable,  coarse  or  fine  granalar,  to  impoIpaUe;  oocaaion- 
aliy  fibrous  or  plumose. 

Cleavage:  cubic,  highly  perfect;  less  often  octahedral.   Frsctnre  flat  sabcon- 
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choidal  or  even.  H.  =  2-5-2-75.  G.  =  7*4-7*6.  Luster  metallic.  Color  and 
streak  pure  lead-gray.  Opaque.  Thermo-eleotricaUy "  positivef  Sardiuu^ 
a  =  7^428;  also  negatiVe,  Ptibram,  G.  =  7-575. 


1.  3.  3. 


Fig.  1,  Freitwrg.    2,  Neudorf.  Scbrauf .     8,  Kosaie,  J.  D.  D.     4,  Oberlahr.  Schraof. 
0,  Neudorf,  Sbk.     6,  Freiberg,  Sbk. 


Comp^  Tar.— Lead  aulphide,  PbS  —  Sulphur  13-4,  lead  86'6  =  100.  Contains 
direr,  and  occasionally  selenium,  zinc,  cadmium,  antimony,  bismuth,  copper,  as 
nJpludes;  besides,  also,  sometimes  native  siWer  and  gold;  and  even  platinum  haa 
been  reported  as  occurring  in  a  galena  from  the  Dept.  of  Charente,  France. 

7ar.— 1.  OrditMry.  (a)  CiTstalllzed;  (A)  somewbat  flbroua  aod  plumose;  («)  cleanble.  gru* 
alar  coarse  or  fine;  (d)  cryptocrystalHne. 

Tbe  variety  with  octahedral  cleavage  is  rare;  the  following  cases  have  been  noted:  Lancaster 
Co.,  Penn..  with  Q.  ^  7-68;  Habacb,  Salzburg,  O.  =  7  50,  Bi,8,  =  1  07;  Glacier  Leschant, 
Hont  Blanc,  with  O.  =  7-67  and  Bi,Si  =  1  p.  c;  Nordmark,  Sweden,  O.  =  7  606,  Bi,S,  0-91. 
In  these  cases  the  usual  cubic  cleawe  is  obtained  readily  after  heating  to  200°  or  800°  (then 
6.  =  7-475  Nordmark),  cf.  Cooke,  Torrey,  Am.  J.  Sc.,  36,  126,  1868;  Zeph.  Zs.  Kr.,  1,  156, 
1877;  Bruo.  Bull.  Soc.  Mia.,  4,  260,  1881;  H.  Sj.,  G.  FSr.  FDrh,.  7,  124,  1684.  It  has  been 
nggested  that  the  peculiarity  of  cleavage  may  be  connected  with  the  bismuth  usually  present. 

2.  Argentiferou*.  All  galena  is  more  or  less  argentiferouB,  and  no  external  characters  sem 
to  distinguish  the  kinds  that  are  much  so  from  those  that  are  not.  The  silver  is  detected  by 
capellatiou.  and  may  amount  from  a  few  thousandths  of  <Hie  per  cent  to  one  per  cent  or  more; 
when  mined  for  silver  it  ranks  as  a  rilver  ore. 

3.  ContAining  arsenic,  or  antimony,  or  a  compound  of  these  metals,  as  impurity.  Here 
belong  the  following,  which  appear  to  be  merely  impure  galena.  Blaachneif  from  Clausthal 
with  8-38  Zn,  0-34  F%.  0-32  Sb  (Rg.);  iargionita  from  Argentiera,  Tuscany,  with  S-77  Sb,  1-77  Fe. 
1-11  Cu,  1-SS  Zn.  0-73  Ag  (Becbi);  and  Mmnannite  from  Pfibiam,  with  both  arsenic  and  anti- 
mony. BupemUphur^tad  lead  of  Johnston  and  others  (or  JohnaUmite)  contains  an  excess  of 
salphar  owing  to  a  decompositioD  of  a  portion  of  the  mass,  setting  part  of  the  sulphur  free. 

Pyr. — In  the  open  tube  gives  sulphurous  fumes.  B.B.  on  charcoal  fuses,  emits  sulphurous 
fames,  coats  the  coal  yellow  near  the  assay  (PbO)  and  white  with  a  bluish  border  at  a  distance 
(n>80i),  and  yields  a  globule  of  metallic  lead.  Decomposed  by  strong  nitric  add  with  the 
aepazation  of  some  snlphur  and  the  formation  of  lead  sulphate. 

Obs. — One  of  tiie  most  widely  distributed  of  the  metallic  sulf^ldes.  Occurs  in  beds  and 
veins,  both  in  crystalline  and  uncr^stalline  rocks.    It  is  often  associated  with  pyrite,  marcasite, 

Shalerite,  chalcopyrite,  arsenopynte,  etc.,  in  a  gaogue  of  quarts!,  calcite,  barlte  or  fluor,  etc.; 
10  with  cerussite,  aaglesite,  aod  other  salts  of  lead,  which  are  frequeat  resul  j  of  iU  alteratioa 
It  it  also  common  with  gold,  and  in  veins  of  silver  ores. 

At  Freiberg  in  Saxony  it  occupies  veins  in  gneiss;  In  Spain,  in  gianiie  &  ImMriit  mm  wm 
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In  Catatonb,  Grenada,  and  elsewhere;  at  Claiuthal  and  Neudorf  in  the  Harz,  and  at  PHbrara  in 
Bohemia,  it  forms  veins  in  clay  slate;  in  Styrja  It  occurs  in  the  same  kind  of  ruck  io  btMls;  at 
Sala  in  Sweden  it  forms  veins  in  granular  limestone;  through  the  graywacke  of  Leadhills  and 
the  killas  of  Cornwall,  in  veins;  tilHiig  cavities  iu  the  SuhcarboniferouH  limestone  in  Derbyshire, 
Cumberland,  and  the  northern  districts  of  England;  also  iu  Bleiberg,  and  the  neigbboi-ing  locali- 
ties  of  Carinthia.  In  tbe  English  mines  il  is  associated  with  calcile,  penrl  spar,  Quorite,  barite. 
witherite,  calamine,  and  spbalerile.  Other  localities  are  Joachimsthal,  where  it  is  worked  prin- 
ctpally  lot  the  silver;  iu  1  rauce,  al  Poullaoueu  aud  Uuelgout,  Brittany,  also  Vilief(u-I,  Lraere; 
in  8piiiD.  in  tbe  Linares  dislriel;  tu  Catalonia;  in  Sardinia;  in  Merchinsk,  East  Siberia;  in 
Algeria:  oear  Cape  of  Good  Hope;  in  Australia;  Chili;  Bolivia,  etc. 

Extensive  deposits  of  Ibis  ore  in  (he  United  iSlates  exist  In  Missouri,  Illinois.  Iowa,  and 
Wisconsin.  The  ore  occurs  not  in  veins  but  fllliug  .^vilies  or  chambers  in  slratided  limestone, 
of  dtfE«rent  periods  of  tbe  Lower  Silurian,  especially  the  Treuton,  also  in  pari  Subcarbouiferous, 
It  Is  lissociatcd  with  sphalerite,  smithsouite  ("  dry-bone"  of  the  miuers),  calcite,  pyrite,  aud  often 
an  ore  of  copper  and  cobalt.  The  lead  of  Missouri  was  tirat  noticed  in  17UU  and  1701,  and  redis- 
covered in  1720  by  Francis  Renault  and  M.  la  Motte;  the  mines  are  situated  in  the  counties  of 
'Wasbiugton.  Jefferson,  and  Madison  and  others.  Good  crystals  are  obtained  at  Jopllu,  Jasper  Co. 
Tbe  upper  Mississippi  lead  region  embraces  tJ3  townships  In  Wisconsin,  8  iu  lowaaud  10  In  llHuoia 
(Owen).  Tbe  productive  lead  district  is  bounded  on  the  west,  north,  and  east  by  the  Mississippi, 
Wisconsin,  and  Hock  rivers.  From  a  single  spot,  not  exceeding  hfty  yards  square,  1,500  tons 
of  ore  have  been  raised. 

In  Illinois,  at  Cavc-in-Rock,  associated  with  fluorite.  In  New  York,  at  Rossie,  St.  Lawrence 
Co.,  in  veins  from  oue  to  three  or  four  feet  In  width,  tbe  crystals  often  very  large,  with  calcite, 
and  cbalcopyi ite,  and  some  splialerite  and  celestite;  near  Wurt/,boro,  Sullivan  Co.,  in  a  lar^ 
vein  in  millstone  grit,  with  sphalerite,  pyrite,  and  chalcopyritc;  at  Ancnim,  Columbia  Co.;  m 
Ulster  Co.  In  Mitiae,  veins  of  considerable  extent  exist  at  Lubec,  vrhere  the  ore  Is  associated 
wltU  chalcnpyrite  and  sphalerite;  also  less  extensively  at  Blue  Uill  Bay,  Blugliam,  and  Parsuns- 
ville.  In  New  Hampshire,  at  Eaton,  with  spbalerile  and  chaleopyrite;  aud  also  at  Haverhill, 
Bath,  and  Tamworth.  In  Vennonl,  at  Tbetford.  In  Connecticut,  at  Middletowu.  iu  a  vein  in 
argiljyte,  massive  aud  cryaUilline.  In  Miiasachuaetig,  at  Soulliamptou,  Lcvi'relt,  Newburyport, 
and  Sterling.  In  Peanaylmnia,  at  Pbeuixville  and  elsewhere.  In  Virginia,  at  Austin's  mines 
in  Wythe  Co.,  Walton's  gold  mine  in  Louisa  Co.,  and  other  pbices.  In  Temiegsee,  at  Brown's 
Creek,  and  at  Haysboro,  near  Nashville,  witb  spbalerite  aud  barite.  In  Michigan,  in  tbe  re/rion 
of  Chocolate  river  aud  elsewhere,  aud  liake  Superior  copper  district;  on  the  N.  shore  of  L. 
Superior,  in  Neebing  on  Thunder  Bay.  and  around  Black  Bay. 

In  California,  at  many  of  the  gold  miues.  In  Nevada,  abundaut  in  tbe  Eureka  distrift,  and 
at  Steamboat  Springs,  Washoe  Co.  Iu  Arizona,  in  tbe  Castle  Dome,  Eureka,  and  other  distrlcla. 
In  Colorado,  at  Leadville  there  are  productive  miues  of  argentiferous  galena,  also  at  Georgetown 
and  in  tbe  San  Juan  district  and  etsewhere.  Mined  for  silver  iu  the  Cceur  d'Alene  region  in 
Idaho;  also  at  various  points  in  Montaua. 

The  name  galena  is  from  the  Latin  galena  {yaX^ytj),  a  name  given  to  lead  ore  or  the  droc 
from  melted  lead.  In  Spanish  South  America,  galena  is  called  came  de  caea.  wheii  sboviit- 
broad  crystalline  surfaces;  when  presenting  small  surfaces,  toroehe;  when  gnimlaT,  aeerUUt;* 
of  a  hbrous  structure, /ran^r^Ua.    Galena,  coarse-grained  and  in  tumps  large  enough  to  be  uwe 
to  glaze  potters'  ware,  is  B4)metlmes  caWed  poUert'  ore ,•  also  called  Glasurer.^  Germ.,  nlqulfoux 

archifoglio  Ilal. 

Alt. — Minium,  anglesite,  cerussite,  pyromorphile,  wulfenitc,  tetrahedritc,  chalcocite, 
rhodocbrosite.  quartz,  limoulte.  pyrite,  pistomesite  (pistopyrite  Breith.).  calamine,  occur  us 
pseudomorphs  after  galena,  partly  from  alteration,  aud  partly  through  removal  and  substitution. 
A  change  to  the  earlmoale  (cerussite),  with  the  setting  free  of  sulphur  which  is  sometimes  found 
in  crystals,  U  the  most  common. 

Galena  also  occurs  as  pseudoraorpb  after  p^romorphite  (Blaubleierz  Oerm.)  at  Bemkastel 
OD  the  Mosel  and  elsewhere.  Brelibaupt  called  it  plumbeine,  or  ooe  xpecics  of  bis  StXintgulitett 
regarding  this  lend  sulphide  as  crystallized  iu  hexagonal  prisms,  and  not  a  pseudomorpb. 

Fournetiic  of  Cb.  M^ue  (C.  R.,  61,  463,  I86O1,  su))posed  to  he  near  telrahedrite,  is  pronounced 
by  Fouruel  (C.  R.,  54,  1096,  1862)  a  mixture  of  galena  with  copper  ore. 

Axiif. — Galena  is  sometimes  a  furnace  product.  It  has  been  mndc  in  crystals  by  healing 
oxide  or  silicate  of  lead  with  vapor  of  sulphur  (^Vurtz);  also  by  sunpending  lead  sulphate  in  a 
bag  in  water  saturated  witb  carbon  dioxide,  aud  in  wliich  putrid  fermentation  is  kept  up  (as  by 
an  oyster  iu  the  water),  there  resulting  an  incrustntion  of  gidena  upon  the  shells  (Gages,  Brit. 
Assoc.,  206.  18ti3).  Cf.  Doelter.  Zs.  Kr.  11,  3:i,  41,  1885.  also  Fouque-Levy,  Synth.  Min  ,  30fi, 
1883.  and  Weinschenk,  Zs  Kr..  17,  497,  1890.  Occurs  as  a  recent  formation  on  coins  ai 
Bourbon ne-les-Uai 08,  Dnubree.  It  has  been  deposited  as  a  specular  film  by  means  of  a  ihtocur 
bamide  (Reynolds). 

Ret:—'  Si-e  Schrauf,  Atlas,  xxxiv-v;  also  Sbk.,  Zs.  G.  Ges..  26,  617,  l.'*74.  *  Klein,  Jb.  Min.  , 
811, 1870.  ■  D'Achiardi.  Boltlno,  Boll.  Com.  G.,  2, 160, 1871.  *  Groth,  Freifjerg,  Min.-Samml. 
48  1878  '  Schimper.  Derbyshire,  ib.,  p  49.  «  Frenzel-Arzrunl.  Portugal.  Min.  Mi.th.,  3.  OOr^., 
1880-  also  other  doubtful  forms.  '  Traube,  Bottlno,  Jb.  Min..  2,  253. 1888  '  Sbk.,  1.  c.  •  ZepU 
Habach  Salzburg,  Z.s  Kr..  1,  155.  1877  W.  Cross,  Colorado,  Pruc.  Col.  Soc.  3.  171,  18S7. 
»  Stefan.  Ber.  Ak.  Wieu.  51  (1),  260, 1805;  Schrauf  &  £.  S.  D.,  ib.,  69  (1),  l{/5, 1.^74.  and  Am. 
J.  Sc.,  8,  264.  1874. 
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"  On  percuadoD-figUTea,  see  Wtax,  Zb.  G.  Oes..  29, 209, 1877;  on  gUdlDg-pluies,  etc.,  Bauer, 
Jb.  HbL.  1.  188.  1883,  1. 191, 188Q:  on  etching  figures,  Becke,  Mia.  Uitth.,  6,  2S7,  1884,  9, 
»,  1887. 

HoASCoLiTK  Dana,  Mia.,  43. 1888.  Qaleoa  blendon  Domeyko,  Min.,  168,  1860.  Salpblde 
of  lead  and  zinc  D.  Farbea.  Pbil.  Mae.,  26,  110,  1868.  The  characters  are  mostly  those  of 
galena.  It  has  a  granular  or  saccharoidal  structure,  a  1«ad-gray  color  rather  pater  than  ordinary 
2&lena,  but  little  luster,  and  is  apparently  homogeneous  and  without  any  mixture  of  splialerite. 
I)oaieyko  obtained  (L  c.)  S  19  3,  Pb  48*6,  Zn  26  6,  gangue  81;  which  corresponds  nearly  to 
FbS.  li  ZoS.  It  comes  from  Ingahuu^  in  the  provlQce  of  Uuaseo,  where  it  forma  large 
aggregated  masses  or  nod  ales  la  the  lower  part  of  the  Tein. 

A  QiassiTt:  mineral  having  a  bluisb-gniy  color  is  referred  to  huascoHte  by  Baimondi  (Hin. 
Perou,  p.  202,  1878).  He  obtained  after  deducting  14  !S0p.  c.  gaugue:  8  27-76,  Pb26-86.Zn44  50, 
Fe  O'SS-^  100;  from  the  Poderosa  mine.  Province  Dos  de  Mayo,  Peru,  where  it  is  called 
ekumbe  btaneo  or  pawmado  bkmeo.  Domeykio  describes  a  mineral  from  Morocbocha,  Peru,  cor- 
renundiag  in  composition  to  PbS.(Zn,Fe)S,  with  Zq  =  16'59  p.  c;  anotber  from  Corocoro, 
Bolivia,  afforded  5  p.  c.  ZuS  (6tb  App.  Min.  Cbili,  p.  17,  1878). 

Anotber  similar  mineml  occurs  in  the  East  Ovuca  district,  county  of  Wicklow,  Ireland,  and 
abo  hi  Anglesey;  it  has  been  culled  kUmaeooUe,  after  the  district  called  KUtnacoo,  and  is  localty 
bwwn  as  UuaUm$.  It  is  hvd,  with  flne-grained  saccharoidal  structure.  O.  =  4-786.  Color 
steet-gray.  According  to  C.  K.  C.  Ticboorae,  who  cliaraeterizee  it  as  an  "  argentiferoos 
galenitic  blende."  it  consists  of  ZnS  87-68  p.  c,  PhS  S0'O7.  Agi8  0*S7S.  8c.  Proc.  R  Dublin 
80C.,  4,  300.  1885. 

CuFROPLUMBiTB  BreiOi.,  Pogg.,  61,  672,  1844.  Kupfcrbleiglunz  Germ.  Galena  cobriza 
DoBuyko,  168,  1860.  Alisonite  mid.  Am.  J.  Sc.,  27,  887,  1859.  Plumbocuprite  Adam,  Tabl. 
Ifui.,  66,  1869. 

Cuproplumbite  is  a  massive  mineral  varying  in  structure,  color,  and  luster  from  those  of 
galena  to  nearly  those  of  chalcocite  and  covellite;  the  color  a  little  darker,  and  passing  to  iron- 
gray  and  indigo-blue;  the  luster  generally  feeble  and  sometimes  almost  wanting.    The  specimens 
natain  disseminated  ores  of  copper,  and  come  from  a  mine  in  Catemo  (Aconcagua),  Chili. 
9Utner's  analysis  (1  below)  corresponds  to  CuiS.SPbS. 

AHwnftff  (nuned  after  B.  £L  Ailson)  ia  also  massive  with  a  deep  Indigo-blde  color  quickly 
miahing;  the  analysis  (9)  corresponds  to  8Cu,S.PbS;  from  Miua  Grande,  near  Coquimbo, 
Chili.    Ulrich  mentions  a  similar  mineral  from  Victoria,  Australia. 

Analysis  4,  corresponding  to  2CutS.Pb3,  is  of  a  massive,  dark  bluish  gray  mineral  from  an 
abandoned  mine  at  St.  Maurice  in  the  Val  Ctodemas.  Hautes  Alpes;  it  is  associated  with  clialco. 
nrite,  sphalerite,  galena,  and  an  argentiferous  tetmbedrite. 

Anal.— 1,  Pktiner.  Pogg..  61,  671, 1844.  2.  Field,  1.  c.  8.  Id.,  J.  Ch.  8oc..  14, 160, 1860. 
4.  Lodin,  Bull.  Soc.  Min.,  6,  178.  1888. 

S       Pb      Cu  Ag 
[151  1  64-9    Ida    0  5    =  100 
17-00  28-25  58-68    —    =  98  88 
17-69  28-81  68  28    —    =  99-78 

17-54  86-87  44  52  O'll  Sb  0-62,  As  <r.,  Fe  0*79,  SIO,  0  25 

-  9B-70 

Whether  all  the  above  minerals  represent  deOnlte  homogeneous  compounds,  or  only  ill- 
deSned  alteration  products,  is  uncertain,  and  If  so  it  is  not  clear  whether  tliey  should  be  classed 
vith  bomelrie  galena  or  with  orthorhombic  chalcocite.  It  may  be  noted  lliiit  ao  nrtihcial  com- 
pound, crystallizing  in  the  isometric  system,  consists  of  CugS.PbS  and  FciS  according  to  Brand, 
Zb.  Sr.,  17.  364,  1889. 

46.  AliTAim.  Tellurblei  O.  Bote.  Pogg.,  18,  68.  1680.  Elasmose  Hiiot.,  Min.,  1,  1841; 
0.  d'OMv,  Introd.  A  te  tieol.,  1833  (not  of  Iteud.  Tr.,  18^2),  etc.  Altait  Said.,  Handb.,  556, 
1845.   Ploino  telural  £)ome$ko. 

iFometric.    XJsnally  massive;  rarely  in  cubes. 

Cleavage:  cubic.  Fracture  subconchoidiil.  Sectile.  H.  =  3.  G.  =  8*16, 
G.  Rose.  Luster  metallic  Color  tin-white,  with  a  yellowish  tinge  tarnishing  to 
bronze-yellow.    0  iiaque. 

Comp.— Leftd  telluride,  PbTe  =  Tellurium  37-7,  lend  62-3  =  100. 
AnaL— 1.  2.  Oenth;  1.  Am.  J.  Sc.,  46,  812, 1868;  2,  Am.  Phil.  Soc.  Philad.,  14.  2->5,  1874. 

Te  Pb 

1.  StanislauaMhie,  Cal.      87-81      60  71   Ag  117,  Au  0-26  :=  99  45 
S.  Red  Cloud  Mine,  Col.     88-48      61-52   =  100 

Pyr. — In  the  open  tube  fuses,  gives  fumes  of  tellurium  dio-xide,  forming  a  while  sublimate, 
'  which  B.B.  fuses  into  colorless  drops.  On  charcoal  in  K.F.  colors  the  flame  bluisb,  fuses  to  a 
gkibule;  coata  the  coal  near  the  aaaay  with  a  lustrous  metallic  ring  of  lead  telluride,  outside  of 


1.  Cuproplumbite  G.  =  6-41-6'43 
2i  Alwmtte         G.  ~  6  10 

a. 

4.  Val  Godemas  O.  —  617 
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which  It  Ib  brownish  yellow,  and  In  O.F.  still  mora  yellow.  Entirely  voktOe,  except  a  trace  erf" 

atWer. 

Obs.— From  the  Bavodlnski  miDe  near  ZyrianoTskl,  In  the  Altai,  with  hessite.  Also  in 
Coquimbo,  Chili,  at  the  Condorriaco  mine. 

In  California  at  the  Stanislaus  mine,  and  the  Ck)ldeD  Hule  mine,  Calaveras  Co.;  in  Colorado 
at  the  Red  Cloud  mine.  Boulder  county,  with  oative  tellurium,  sylTanite,  pyrite,  siderite.  quarts. 
North  Carolina,  at  the  King's  Mountain  mine,  Oaston  Co.,  in  saochatoidal  quartz  with  gold, 
galena,  pyrite.  tetrahedrite,  and  rarely  nagya^^te. 

Named  after  the  original  locality. 

Hrnrtitb  Bttdiiek,  Eng.  Mng.  J.,  Aug.  1874.  An  impure  alt^te,  oontaining  admtoed 
jfjnjb  (Gentb). 

47.  OX^AUSTHAUTE.  Belenblei  Zinken,  1828,  Pogg.,  3,  416, 1824,  3,  371;  S.  Rem,  Ok, 
2,  415,  3,  381.    Plomb  sSUnle  Fr.    Clausthalie  Beud.,  Tr.,  2,  681,  1882.  Claustbalite. 

Eobalt-Bleiglanz  Hausm.,  Nordd.  Beitr.  B.  H.,  3,  120.  Eobaltbleierz  Hauam.,  Haadb., 
188,  1818:  id.  Strom.  A  Hautm.,  OOtt.  gel.  Anz.,  829,  1826.  Selenkobaltblei  K  Bote,  Fogg.,  3, 
888.  290.   Tilkerodite  Baid.,  Handb.,  666. 184S. 

Isometric  Occurs  commonly  in  fine  grannlar  masses;  some  specimens 
foliated. 

Cleavage:  cubic    Fracture  ffrannlur.    H.  =  2*5-3.    3.  =  7*6-^*8.  Lnstez 
metallic    Color  lead-sray,  somewnat  bluish.    Streak  darker.  Opaque. 
Comp.,  Tar.— Lead  selenide,  PbSe  =  Selenium  27*7,  lead  72-3  =  100. 

TUkerodite  Hald.,  is  a  cob^ltlferous  variely;  it  gave  Rose  814  p.  c.  Co.   Analyses  5th  Ed., 
p.  48. 

Pyr. — Decrepitates  in  the  closed  tube.  In  the  open  tube  gives  fumes  of  selenium  and  a  red 
sublimate.  B.B.  on  charcoal  a  strong  odor  of  selenium;  uartiaiiy  fuses.  Coats  thecual  near  the 
assay  at  first  grgy,  with  a  reddish  border  (selenium),  and  later  yellow  (lead  oxide);  when  pure 
entirely  volatile;  with  soda  gives  a  globule  of  metallic  lead.  The  tWcerodUe  yields  a  black 
HMddue,  and  gives  a  cobalt-blue  bead  with  borax. 

OlMLr— Much  resembles  a  granular  galena.  Found  by  Zinken,  near  Harzgerode,  in  the 
Harz  with  hematite,  at  Clausthal,  Tilkerode,  Zorre,  and  Lenrbach;  at  Reinsberg,  near  Frdbetg; 
in  Baxouy;  at  the  Rio  Tinto  mines  near  Seville,  Spain;  Cacheuta  mine,  Mendoza,  S.  A. 


48.  KAUBCAKNTTB.  Selensllber  G.  Bote,  Fogg.,  14,471,  1828.  Selenbleisllber.  Bekn- 
tOherglanz.   8€l&iiure  d'Aigeut  jPr.   Kaumannlt  BaUL,  Handb..  666^  1845. 

Isometric.    In  cubes.   Also  massiTe,  grannlar,  and  in  thin  plates. 

Cleavage :  cnbic^  perfect.  H.  =  2*5.  G.  =  8'0,  Luster  metallic,  splendent; 
Color  and  streak  iron-black. 

Comp. — A  selenide  of  silver,  or  of  silTcr  and  lead,  (Ag^Fb)Se.  If  pnre,  AgJSe 
=  Selenium  26  8,  silver  73'2  =  300. 

Anal^l,  Roee,  1.  c.  9,  Rg.,  Wn.  Ch.,  B4, 1860. 

1.  Tflkerode     O.  =  8-0     8e  rS9'68]     Ag66-M     Pb  4-01  =  100 
S.        "  26-62  11-67  60-16  =  08-84 

Ko.  2  corresponds  nearly-  to  AgiBe.6PbSe  and  approximates  to  clausthalite.  Dom^toi 
(p.  R..  63. 1064. 1866)  obtained  for  an  ore  from  Cacheuta:  Be  80  0.  Ag  21  0.  Pb  ^-5,  Cu  1.S, 
Co  0-7,  Fe  2-2  =  90-2.   Adam  calls  this  eaeheutaiie.  Tabl.  Hin.,  62, 18iB0. 

Pyr.,  etc. — B.B.  on  charcoal  melts  easily  in  the  outer  flune;  in  the  inner,  with  some  Intu- 
mescence.  With  soda  and  borax  yields  a  bead  of  silver. 

Obs. — Occurs  at  Tilkerode  in  the  Harz. 

Kamed  after  the  civstallograpber  and  mineralogist,  0.  F.  Natunaon  (1797-1878). 
According  to  Del  Rio,  another  selenide  of  diver  occurs  at  Tasco  in  Mexico,  ctyrtalllied  ia 
hexagonal  tables.   Bead.,  Tr.,  2, 085, 1682. 

49.  BBBZBUANITB.  Belenkupfer  Bert.,  Afh.,  0.  ^  1818.  Ontvre  sSl&dfi  A-.  Bck^ 

zeline  Beud.,  Tr.,  2,  534,  1882.   Berzdfanlte  i>a»a,  Mln.,  500, 1800. 

In  thin  dendritic  crusts  and  disseminated. 

Soft.  6.  =  6*71.  Luster  metallic.  Color  silver-white,  soon  tarnishing.  Streak 
dhining. 

CoHp. — Copper  selenide,  Cn^  =  Selenium  38'4,  copper  61*6  =  100. 
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.Aad^NordeaskiDId,  Otr.  Ak.  Stockh.,  23,  864. 18M. 

Se        Cu        Ag       Fe  Tl 

1.  88-85      0814      4-78      0  54  0  88  =  96-64 

2.  88  74      08-15      8  50      0-86  tr.  =  9974 

ytmtensklOtd  remarks  QuA  the  varying  percentage  of  the  silver  Is  pofisibly  due  to  an  admix- 
ture (tf  eucairite.  and  that  the  amount  of  t£allium  in  the  analyses  is  probably  too  low. 

Pjrr.— In  the  open  tube  gives  a  red  sublimate  of  selenium,  with  white  erystala  of  selenium 
dioxide.   B.B.  on  charcoal  fumes  of  selenium,  and  with  soda  yields  a  globule  of  copper. 

Ola^Occurs  at  Skrikenim  in  Sweden  disseminated  through  calcfte  as  a  black  or  blackish- 
Une  powder,  also  In  cnuis;  also  near  Lehrbacb  in  the  Hars. 

Nwned  after  the  Swedish  chemlBt,  J.  J.  Berzelius  (1779-1848). 


60.  IiEHRBAOHTni.  Seleoblei  mil  SeleDquecksIIber  ff.  Bote,  Pon.,  2,  418.  1834,  3, 
897,  1820.  Selec-QuecksUberblel  LtnK,  Hudb.,  503,  1629.  Lehrbachlte  B.  A  M..  Hin.. 
15S,  1852.  Lerbachite. 

MassiTe,  granular. 

Brittle.    O.  =  7'804-7*876.   Color  lead-gny,  ateel-gniy,  iron-black. 
CoMp. — Selenide  of  lead  and  mercary,  PbSe  with  UgSe. 
AuL— 1.  Rose,  1.  c.   2,  8,  Schults.  Bg.,  Mio.  Ch.,  1011, 1860. 

Se         Pb  Hg 
1.  Tllkerode  24-97      05  84      16  94  =  97  75 

3.        "       Q.  =  7  089   37-68      61-70        8  88,  8  0  80,  Fe,0,  0  64  =  M-15 
&        "       G.  =  8  104   24-41      16-98      55  02,  S  110  =  97  96 

Pyr. — In  the  closed  tube  gives  a  lustrous  metallic  gray  sublimate  of  mercury  selenide;  with 
•oda,  a  sublimate  consisting  of  globules  of  mercury.  Id  the  open  tube  gives  reactions  for  selen- 
Inm,  and  a  sublimate  of  selenate  of  mercury  oondenring  in  drops.   Oo  charcoal  like  clausthalltek 

ObL — From  Tllkerode  and  Lehrbach,  in  the  Harz. 


SI.  xmOAIRITB.  Eukalrit  Ban.,  Alh.  6,  4S,  1818.   Culm  s£lfoi£  argental  K  Belen- 

knpferailber  Q&rm. 

Isometric.  Massive  and  grannlar;  also  in  black  metallic  films,  staining  the 
calcite  in  which  it  is  contained. 

H.  =  2-5.  G.  =  7*50.  Luster  metallic.  Color  between  silver-white  and  leadf 
graj.    Streak  shining. 

Comp. — A  selenide  of  copper  and  silver,  Cu,Se.Ag  Se  =  Selenium  31'6,  copper 
25-3,  silver  43-1  =  100. 

Analyses  by  Berzelius  aud  NordenskiOld  agree  rather  closely,  Otb  Ed.  pp.  89,  707. 

Pyr.,  etc. — B.B.  gives  copious  fumes  of  selenium,  and  on  charcoal  fuses  readily  to  a  gray 
metallic  gk>bu1e,  leaving  a  bead  of  silver  selenide.  With  borax  a  copper  reaction.  Dissolves  in 
boiling  nitric  acfd. 

Ooa. — Occurs  in  small  quantities  In  the  Skrikerutti  copper  mine  in  Sm&Iand,  Sweden,  In  a 
kind  of  serpentine  rock,  embi^dded  in  calcite.  In  Chili  at  Aniai  BlanGSs.  near  Copiapo,  and  at 
the  mines  of  Flamenco,  a  few  leagues  north  of  Trespuntas,  in  the  desert  of  Atacama.  Also  on 
the  east  side  of  the  Andes  of  Chill,  in  the  province  of  San  Juan,  where  It  occurs  in  a  narrow 
vein  (10-12  mm.  broad),  and  has  a  lead-gray  color,  tarnishes  easily,  and  is  partly  granular,  and 
partly  verjr  imperfectly  lamellar;  at  the  Cacheuta  mine,  in  the  province  of  Mendoza,  Argentine 
Repub.,  with  other  selenidea.    Domeyko  has  examined  the  selenldes  from  Cacheuta  in  the 

Sovince  of  Mendoza  (C.  R.,  63,  1064,  1866),  and  considers  them  to  consist  of  mixtures  or  corn- 
nations  of  three  aelenldes:  (A)  A  compound  analogous  to  eucairite;  (B)  a  selenide  of  cobalt  and 
iron;  and  (C)  a  selenide  of  lead.   Bee  Oth  Ed.  p.  708,  cf.  Nanmannlte. 

Named  by  Berzelius  from  evKa^eaf,  epportuneljf,  because  found  1^  him  soon  after  tbe 
discovery  of  uie  metal  selenium. 


Sa.  ZORaiTE.  Selenblet  mit  Selenkupfer  H.  Bom,  Fogg.,  2,  415. 1824.  Selenkupferblel. 
Selenbleikupfer,  Btm,  ib.,  3,  293,  294.  296.  Zorgite  B.  d  M  ISO,  1852.  Raphanoamlt  KbL, 
Ttti..  6,  1858.    QIasbachite  Jidom,  Tabl.  Min.,  52,  1869. 

Massive,  ^nular,  like  clausthalite. 

Brittle.  H.  =  2*5.  Q.  =  7-7*5.  Luster  metallic.  Color  dark  or  light  lead- 
gray,  sometimes  inclming  to  reddish,  and  often  with  a  brass-yellow  or  bine  taTniah. 
Streak  darker. 


Digitized  by  Google 


54 


SVLPBJDES,  8BLBNIDKS.  TSLLUJUDES,  ETC. 


Comp. — A  selenide  of  lead  aud  copper  in  varying  amounts;  perha|w  only  a 
mixture  of  clausthalite  with  other  ingredients. 

Anal^l,  3,  H.  Rose.  Pogg.,  3,  290, 1825.  8.  4,  KersteD,  ib..  46,  266,  1889.  5,  BillandoU 
3.  Ch.  Sec..  42,  1269,  1882. 


1.  Tilkerode 
». 

8.  Olasbach 
4. 

6.  ArgeDtlneR.  80  80 


Se 

84  26 
39  96 
80-00 
29-85 


Pb  Cu  Ag 

47-43  15-45  1-29  FcCPbO  8  08  =:  lOO  Sl 

59-67  7-86  —  Ye  0  77  (Pb),  IdboI.  1  00  =  99-86 

58-74  8  02  0-05  2  00  8  tr.,  quartz  4-60  =  96-81 

63-82  4  00  0  07  Fe.S  fr.,  quartz  2  06  =  99  80 

41-0  15-0  —  Hg  1-66.  Fe  6  0,  sand  4-6  =  99-06 


Ko.  1  is  Rose's  Belenbleiku^er,  No.  2  his  SelmJcuj^erblei. 

PjT.— Like  clausthalite,  but  yielding  a  black  residue  and  a  globule  of  copper,  with  usually, 
wheu  cupelled,  a  trace  of  silTer. 

Obs.— Occurs  under  similar  circumstances  witTi  clausthalite  at  Tilkerode  and  Zorge  in  tbe 
Harz:  at  Glasbarh  near  Gabel.in  Thuringia,  in  argillaceous  BCbfst  with  galena,  chalcopyrite, 
malachite,  in  a  gaugue  of  calcite.  siderite,  fliiorite,  and  quartz.  With  azurite,  malachite,  chiy- 
BOCoUa  at  Cacheuta,  Meudoza,  Argenlitie  Republic. 

Other  analyses  of  the  South  Amencnn  ttelenldes  by  Ptsani  (C.  R.,  88,  891.  1879),  and  by 
Heusler,  Elinger  and  Witikopf  (Ber.  Cb.  Ges ,  18,  2560, 1886),  show  a  varying  compositioo  due 
to  admixture.  Analyses:  1-4.  Pisani.  6-8,  H.  A  K.  9, 10,  Wittkopf. 


Se 

Pb 

Cu 

Ag 

1. 

Q.  =  6-5 

48-4 

80-6 

20-6 

gangue  12  =  1008 

Co  0-8,  Fe  0.8,  gangue  1-7  =  98-6 

2. 

G.  =  6-88 

87-8 

40-0 

13-7 

13 

8. 

G.  =  7-65 

39-7 

68-1 

6-7 

Co  0-2.  Fe  0-8  =  99-0 

4. 

G.  =  6-36 

43-5 

18-9 

43-8 

Co  O  S.  Vfi  0-4  =  99-9 

6. 

Idghteia. 
(1 

88-77 

86-70 

18-48 

19-20 

Co  *r.  =  100  -10 

6. 

89-54 

1710 

25-40 

27  49 

Co  0-89  =  09-9S 

7. 

Darkeol. 

46-25 

[1-64]' 

86-80 

15-81 

=  100 

8. 

•< 

86-00 

15-08 

9. 

11 

41-58 

[8-791 

85-41 

19-23 

=  100- 

10. 

11 

41-62 

8-451 

35-77 

19-16 

=  100 

•  Incl.  Co 

Pisani  calls  the  locality  the  Peruvian  Andes,  but  (as  noted  by  H.  &  K.-)  the  specimens 
mobably  came  from  Cacheuta.  Meudoza,  Argentine  Republic,  like  those  examined  by  Dcxneyko, 
0th  Kd.  p.  798  (cf.  also  Naumannite).  They  consist  in  part  of  a  llght-oolnred  nearly  silver- 
whlte  mineral  and  another  dark  and  lead-colored.    CatiiguiaUt,  Adam,  belongs  here. 


63.  OROOKZISITB.   A.  E.  Nordentkidld,  Ofv.  At  Stockh.,  23.  865, 1866. 
Massive,  compact;  no  trace  of  crystallization. 

Brittle.   U.  =  3-5-3.   O.     6*90.   Luster  metallic.   Color  lead-gray. 
Conp.— A  selenide  of  copper  and  thallium  with  a  small  amount  of 
(On,Tl,Ag).Se. 

iUuL— NordenakiOld: 


Bilver, 


1. 

%. 
8. 


Se 

[88-27] 
8086 
88-10 


Cu 

Ag 

Fe 

TI 

46-11 

1-44 

0-63 

18  55  -  100 

46-66 

6-04 

0-86 

16  27  =  99  08 

44-81 

509 

1-28 

16-89  =  99-67 

Pyr.,  etc. — B.6.  fuses  very  easily  to  a  greenish  black  shining  enamel,  coloring  the  flame 
strongly  green.    Insoluble  In  hydrochloric  acid;  completely  soluble  in  nitric  acid. 

Olw. — Prom  the  mine  of  Skrikenim  in  Swoden.  Formerly  regarded  as  copper  selenide  or 
berzelianite.   Named  after  Wm.  Crookes,  the  discoverer  of  the  metal  thallium. 

Ttie  Galena  Group  also  includes  the  silver  sulphOHBelenide,  AguUarite,  AgiS.AgaSe,  frcxn 
Ouaoajuato,  Mexica   See  p.  1025. 
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2.  Chalcocite  Group.  £S.  Orthorhombia 

54.   Chaleocite                       Cn,S  0*5822  :  1  :  0  9701 

M.  Stromeyerite               Ag,S.Gu,S  0*5822 : 1  : 0-9668 

M.  Sternbersita               Ag^.Fe,S,  0*5832 : 1 : 0-8391 

Frieseite  0-5970  : 1  :  0'7352 

Aigyropyrite,  ArgeDtopyrite. 


57.  Aeanthite  Ag,S  0*6886  :  1  :  0*9944 

The  supposed  orthorhombic  Ag,S,  acanttiitej  may  he  only  a  distorted  argentite. 


64.  CBAIiOOOlTU.  JEs  rude  plumbel  coloris  pt. ,  Oerm.  Kiipf ergluerz,  Agrie. ,  luterpr., 
4S1, 1546.  Koppar-Glas  pt.,  Cuprum  vitreum.  Wall..  283,  1747.  Cuivre  vitreux  Fr.  Trl.  Wntl.. 
1,  509.  1753.  Kopparmaliii,  Cuprum  sulpbure  mineral iimtum  pt..  Gromt.,  174,  1758.  Vitreoui 
Copper,  Sulpburet  of  Copper.  Cuivre  siilfure  ^V.  Kupferglanz  Qerm.  Copper  QIauce.  Clial- 
cosine  Bend.,  Tr.,  2,408,  1833.  Cyprit  Olock.,  8yu..  1S47.  Redruthite  Nicol,  Min.,  1849. 
Kapreio  BrtitA..  B.  H.  Ztg.,  22,  35,  1863.    Cobre  snlfureo  Span.    Calcosina,  Kame  vetrotn  ItaL 

Digenit  Breitii.,  Fogg.,  61,  673,  1844.    Carmeuite  II.  Ilahn,  B.  U.  Ztg.,  24,  86,  1865. 

Orthorliombic.    Axes  a:l'.d~  0  5832  :  1  :  O'OTOl  Miller'. 

100  A  110  =  aO""  12i',  001  A  101  =  59°  If,  001  A  Oil  =  44°  7^'. 

Pomm'.*:         m(nO,  /)           /(012,               A  (058,  fl)  e(112,  \) 

a(I0O,  i-i)          n  (230,  t4)           «  (023,  J-i)          (i(021,  2-1)  p(lll,  I) 

&(010,  i-X)           I  (180,  i-8)            ff  (Oil,                 f  (118,  i)  i(441,  4) 
e(001,  0) 


Bristol.  Joachimsthal,  Vrba.  Bristol,  J.D.D. 

Twins:  (L)  tw.  pi.  in,  prodnctng  psendo-bexa^onal  stellate  forms,  sometimes 
drillings;  (2)  (032)  cruciform  twins,  crossing  at  angles  of  111° 
and  69°;  (3)  v  (112^.  Simple  crystals  often  hexagonal  in 
aspect  Faces  c  striated  ||  edge  b/c;  also  r,  d  in  oscillatory 
combination.  Also  massive,  structure  granular  to  compact 
and  impalpable. 

Cleavage:  m  indistinct.  Fracture  connlioidal.  Rather 
brittle.  H.  =  2*5-3.  G.  =  5*5-5-8;  5*703  .Thomson  ;  5-618 
Ural,  Erem.  Luster  metallic.  Color  and  streak  blackish  lead- 
gray,  often  tarnished  blue  or  green,  dull.  Opaqne. 

CoBp. — Cuprous  snlphide^  Cu,S  =  Sulphur  20*2,  copper 
79-8  =  100. 

Host  analyses  (5tb  Ed.  pp.  S3,  53)  agree  Qlosely  witb  this  formula;  Bristol, 
sometimes  iron  In  small  amount  is  present,  also  a  little  silver. 
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Pyr^eto. — Yields  uotbing  voIatUe  fn  the  closed  tube.  In  the  opea  tube  giveaoff  sulphurom 
fumes.  B.B.  on  charcoal  melts  to  a  g)obul%  which  boils  with  spirtiDg;  the  fine  powder  roasted 
at  &  low  temperature  on  charcoal,  then  heated  in  R.F.,  yields  a  globule  of  metallic  copper. 

Soluble  in  uttrtc  acid. 

Obt.— Cornwall  affords  rolendtd  crystals  where  it  ocean  In  veins  and  beds  with  other  ores 
of  copper,  and  especially  in  the  distotcts  of  Saint  Just,  Camborne,  and  Redruth  (r«dru£AA«).  It 
occurs  also  at  Faasnetbum  in  Haddingtonshire,  in  Ayrshire,  and  in  Fair  Island,  Scotland.  In 
crystals  (f.  3)  at  Joachlmstbal,  Bohemia.   In  Tellemarken,  Norway.   The  compact  and  masslTO 

▼urietles  occur  iu  Siberia,  Hesse,  Saxony,  the  Baiiat,  etc.;  Mt.  Catiiii  mines  in  Tuscany;  Mexico, 
Peru,  Bolivia.  Chili.   Near  Anglua, Tuscany ,  a  crystal  has  been  obtained,  weighing  half  a  pound. 

la  the  United  States,  compact  varieties  occur  in  the  red  sandstone  at  Simsbury  and  Cheshire 
Conn.;  also  at  Schuyler's  mines.  N.  J.  .  Bristol.  Conn.,  has  afforded  large  and  bnlliaot  crystals. 
In  Virginia,  in  tlie  United  States  copper  mine  district.  Blue  Ridge.  Orange  Co.  Between  New- 
marltet  and  Taneytown,  Maryland,  east  of  the  Mooocacey,  with  chalcopyrite.  In  Arizona,  near 
La  Paz;  in  N.  W.  Sonora.  Id  Nevada,  iu  Washoe,  Humboldt.  Churchill  and  Nye  counties.  In 
Montana,  massive  at  Butte  City.  In  Canada,  with  chalcopyrite  and  bomlte  at  the  Acton  mines 
and  elsewhere  in  the  province  of  Quebec;  at  the  Canada  West  mines,  L.  Huron  and  Prince'b 
location.  L.  Superior.    In  Nova  Scotia,  io  nodules  in  sandstone. 

The  Argent  en  epU  or  Guivre  tpie^orme  of  HaQ^,  which  is  merely  vegetable  matter  impreg- 
nated  with  this  ore,  occurs  at  Fraukenberg  in  Hessia,  sod  also  Mahoopeny,  Penn. 

Under  the  name  Cupreina  (coperite  Domeyko),  Breithaupt  separated  the  larger  part  of  the 
specimens,  referred  to  chalcoclte,  on  the  ground  alleged  that  they  were  hatagowU  Instead  of 
orthoiiiombic,  and  had  a  lower  specific  gravity,  but  his  conclusions  were  doubtless  erroneous. 

Alt. — Occurs  altered  to  chalcopyrite,  bornite,  covellite,  and  melacouite. 

Specimens  are  often  penetrated  with  the  covellite,  or  Indigo- copper,  resulting  from  the 
alteration.  Digen&e  of  Breithaupt  (1.  c.)  is  probably  a  mineral  of  this  kind.  Carmentte  of  Habn 
from  Carmen  island,  in  the  Oulf  of  California,  approaches  digenite.  It  is  an  impure  chalcoclte. 
containing  visibly  much  covelite.  LindslrOm  has  analyzed  a  mineral  of  apparently  the  same 
nature  from  Sunuerskog,  O.  FOr.  F5rh..  7,  678,  1885- 

HABBiaiTB  of  Shejiard  from  Canton  mine,  Georgia,  and  the  Polk  Co.  copper'mlnes  Id 
East  Tennessee,  is  chalcoclte  with  the  cleaTage  of  galena,  and,  as  Gtenth  has  proved,  is  pseudo- 
morphous  after  galena.  Unaltered  galena  has  been  observed  within  crystals  of  harridte  both  at 
the  Georgia  ana  Tennessee  localities.  Its  color  is  dark  lead-gray  and  Uul^  black.  Namfid 
for  W.  FT  Harris.    See  further  ou  the  above  in  5th  Ed.  p.  58. 

Arti£— Chalcoclte  has  been  formed  by  Durocher  by  the  action  of  sulphuretted  hydrogen  gas 
on  vnpors  of  copper  chloride.  Cf.  Doelter,  Zs.  Kr.,  11,  84, 1885,  also  Fouque-Levy,  Synth.  Min., 
294.  1883.  Formed  as  a  recent  product  ou  Roman  coins  at  Bcrarbonue-les-Bain8(Daubrte)  and 
elsewhere. 

The  artificial  CuiS  belongs  in  part  to  the  isometric  system,  MItscfa. 

Ret—'  Min.,  159,  1852.  » J.  D.  D.,  Min.,  46,  1854.  53.  1868;  for  the  twin  (2)  the  angles 
given  correspond  to  (032),  not  (048).  On  Joachlmsthal  crystals  (f.  2)  cf.  Vrba,  Zs.  Kr.,  16,  308, 
1888;  oa  those  from  the  Tugrinak  copper  mines  lu  the  Ural,  £Tem.,Vh.  Hln.  Ges..  26.  815, 1889. 

S6.  STROHETEBITEI.  Silberkupferglanz  Hauam.  dk  Strom.,  Gel.  Anz.  OOtt.,  2.  1249, 
1816;  Schw.  J..  19,  325,  1817.  Argent  «t  cuivre  sulfure  Boumon,  Cat.,  213,  1817.  Sulphuret 
of  Silver  and  Copper.  Argentiferous  Sulphuret  of  Copper.  Kupfersilberglaoz  Ovrm.  Culvrtt 
sulfure  aigentifdre  Fr.   Stromcyeriue  Beud.,  Tr.,  2. 410, 1833.   Stromeyerlte  !^.,  2, 211,  188S. 

Orthol-hombic.    Axes  d:h:d  =  0-5822  :  1  :  0*9668  Rose'. 
100  A  110  =  SO''         001  A  101  =  58"  56f,  001  A  Oil  =  44''  2'. 
FoEmi>  i  b  (010,  t^i),  « (001,  0);  m  (110,  /):  « (012,  i-i),  « (OSl,  S-i);  w  (114,  i),  p  (111.  1). 
Angles:  nun'"  =  *60'  25',  eu  =  25'  48',  bu  =  *04°  12',  m  =  02'  89',  ew  =  25'  89^', 
tp  ~  63-  80'.  WW'  =  48'  5r,  »w"'  =  26'  10*. 

Twins':  tw.  pi.  w.  Form  prismatic,  m,  b,  with  u,  w,  resembling  an  hexagonal 
prism  with  low  terminal  pyramid.    Also  massive,  compact. 

Fracture  Bubconchoidal.  H.  =  2*5-3.  G.  =  6'15-6*3.  Luster  metallic. 
Color  and  streak  dark  steel-gray.  Opaque. 

Comp. — Sulphide  of  silver  and  copper,  (Ag,Cu),S,  or  Ag,S.Cu,S  =  Sulphur 
15'8,  silver  53*1,  copper  31*1  =  100.  The  ratio  of  Ag  :  Cu  often  varies  slightly 
from  1:1;  most  andyses  show  a  Httle  iron. 

AnaL— 1,  Stromeyer,  Schw.  J..  19,  826, 1817.  2,  Sander,  FOgg.,  40, 818, 1887.  8,  Siewert^ 
lUn.  Mttth.,  261, 1878.  4,  O.  A.  Koenlg.  Proc  Ac.  Pbllad..  281.  1886. 

8      Ag  Cu 

1.  Siberia        nuui.   O.  =6-26     16'78   62*27  80-48   Fe  0  88  =  96-88 

2.  Rudelstadt    erytt.  IS'OS   52-71    80-05   Fe  0  24  =  99-83 

8.  Argentine  Republic  G.  =6-17  14-88  53-60  81-61  iusol.  1-07  =  99-66 
4.  Zacatecas  O.  =  6  280   15-81    60  18   83  60   insol.  0  26  =  99  94 
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VjXmjAo. — FuMB,  but  siTes  do  sublinuie  in  the  closed  tube.  In  the  open  tube  mlphurons 
fumes.  B.B.  on  charco«l  In  O.F.  funs  to  a  semi-malleable  globule,  which,  treated  with  the 
fluxes,  reacts  Btzongly  for  copper,  and  cupelled  with  lead  glTes  a  diver  globule.  Soluble  In 
nitric  acid. 

Obs.— Found  aaaociated  with  chalf»pyriteatthe  Zmeiuogorsk  mine,  near  Eolyrao  in  Siberia; 
at  Rudelstadt,  Silesia;  also  in  Chili;  at  CombaTaila  io  Peru;  od  the  Uovada,  province  of  Cata- 
Bvca,  Argentine  Republic,  with  chalcopjrrite  and  galraa;  Zacatecas.  Mexico;  at  the  Helntzel- 
tnan  mine  in  AriKooa.  Reported  from  the  Black  Pnnce  mine,  Summit  Co.,  Colorado,  and  the 
Yankee  Girl  mine,  Oitray  Co. ;  cf.  also  p.  5h. 

Named  after  Fr.  Stromeyer  (1776-1886),  Frofeseor  of  Chembtry  at  CHttUngen.  who  flnl 
analvzed  and  established  the  species. 

Bfl£— 1  P<»gg.,  38,  437, 1883.   *  Mb.,  p.  106^  1858;  Roee  says  twine  aa  with  chaloodte. 


Btembergite.  Hatd. 
3. 


66.  STERNBBROrm  Baidingm;  Trans.  Roy.  Soc..  Ed.,  11,  1.  1827,  and  £d.  J.  Be,  7, 
MS,  18»7.  Silberkiea  AwAA..  Schw.  J.,  68, 289,  1888.  Argynpyrrfaotln  Slmulrand.  Ofv.  Ak. 
Stockh.,  97,  S6,  1870.   Friesette  ma.  Zs.  Kr.,  a,  158.  187^^ 

Ortliorhombic.    Aies  &:l:6  =  0-5832  :  1  :  0-8391  Haidinger*. 

100  A  UO  =  *30°  15',  001  A  101  =  •55"  12',  001  A  Oil  =  40"  0'. 

Fonuii  &(010).  0(001,0):  i»(110,  J)tw.  pi.;  id(801.  8^;  «(0B1,  8-Q,  « (0-101,  UM>i 
*(lll,l),  •(881.  2),  d(181,B-2). 

nm"'  ^  WW  e»  =  W  V  =  05*  84'  «  "  =  51'  11' 

•n^    =  168'  SS*  ev  =  78°  ir  «/  s  111*  88*  W  =  5r  4^ 

«-     =118°  25'  elites*  40'         ATs  7a*4flr  dg"=9rw 

«u'    =  IW  24' 

Twins:  tw.  pi.  m.  Crys-  1.  ^ 

tals  tabular  |  c.  Tacee  e 
striated  |  edge  c/w;  pyra- 
mids striated  i  intersec- 
tion with  c.  Commonly 
in  implanted  crystals, 
forming  rose-like  or  fan- 
like  aggr^ations. 

CHeaTage:  highly  per- 
fect Thin  lamuuB  flex- 
ible, like  tin-foiL  LeaveB 
a  trace  on  paper  like 
graphite.  H.  =  1-1-5. 
G.  =  4*215  Haid.,  4*101  Breith.    Lnster  metallie,  of  e  meet  brilliant  Oolor 

Sinchbeck-brown,  oooarionally  s  violet-bine  tarnish  on  some  foces.  Streak  black. 
>paqae. 

For  FBiESEiTE,  axes  a  :  5  :  i  =  0-6870  : 1  :  0-7853  approx.  Vrba*. 

100  A  110  =  30°  SOf,  001  A  101  =  50°  001  a  Oil  «  86°  19V.  Observed  forms:  »,  e,  wj 
also  r  (102,  i'i),  y  (101. 1-i),  o  (083,  l-i}?.  t  (181.  8-8). 

Angles:  bb  =  "Ol*  40f,  rr*  =  68°  15',  yy'  -  101°  fil',  W  =  149*  48',  eie  =  *74'  511', 
99"  =  05*  W.'et  =  68°  24',  ft*  =  ST  64^'.  U"  =  108°  88'. 

Twins:  tw.  pi.  m.  Oystals  thlc^  tabnlar  |  e;  f acea  e  striated  |  edn  «/r.  a  feather-like  striap 
don  on  twins.  Cleanse:  c,  perfect.  Lamlnn  flexible.  H,  s=  3-5.  Q.  =  4-818-4*880.  In  Taty 
thin  plates  dark  greenish  gray,  tranducent. 

Comf^  Jar, — Sulphides  of  Bilrer  and  iron. 

1.  Sternbergite.  AgFe,S,  or  Ag,S,Fe,S,  =  Sulphur  30*4,  silver  34-2,  iron  35*4 
=  100. 

2.  Friesei/e.  Physical  characters  as  above;  analyses  4, 5  below,  corresponding 
to  Ag,Fe^S,  =  Sulphur  34*1,  silver  28*7,  iron  37*2  =  100. 

Anal.— 1,  Zippe.  Fogg.,  87.  600.  1888.  3.  Rg.,  Min.  Cb.,  66.  1876.  8,  Janovaky,  Zs.  Kr. 
3  \s:.  1878.   4.  5,  Preis,lbid. 


Frleaette,  Yrba. 


Stembe^te,  Raid. 


S 

Ag 

Fe 

1. 

Joachimstha],  ^ernbergite 

11  » 

800 

882 

880  = 

09-3 

8. 

3010 

85-27 

85-07  = 

100  84 

8. 

II  11 

88*87 

80  69 

85-44  = 

100 

4. 

Frietetle 

88-0 

201 

87-4  = 

09-6 

6. 

889 

87-6 

87-8  = 

08-8 
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Pyr^  etc — Id  the  opcu  tube  sulphurous  fumes.  B.B.  od  charcoal  gives  off  sulphur  and 
fuses  to  B  luaguetic  globule,  the  surface  of  which  shows  separated  metallic  silver.  The  washed 
■niDenil,  treated  with  the:  duxes,  gives  reactious  for  iron;  ou  charcoal  yields  a  globule  of  metallic 
stiver.   ISoluhle  id  aiiua-regia  with  sepaiatiou  of  sulphur  and  silver  chloride. 

Obi. — Stgrnbergite  occuni  with  ores  of  silver,  particularly  pyrargyrite  and  stepbanlte,  at 
Joachimstha]  In  Bohemia,  and  JobaDuceorgensIadt  in  tiaxony,  also  at  8clineebei:g  (Brelth.). 
Named  after  Couul  Caspar  Steruberg  of  Prague. 

The  PXttxibU  silver  ore  (Argent  auffure  fiexUiU  Bourn.,  biegwmer  8itb«rfftanM  Germ.)  from  the 
HimmelsfurKl  mine,  iu*ar  Freiberg,  is  referred  here. 

Fi-ie«eile  occurs  with  dolomite,  proustite,  and  pseudomorpba  of  "Sllberkies"  (see  below, 
Tsch.)  on  maiisive  marcasite  at  Joachimsthal;  the  crystals  of  frieseite  and  "  Silberkies"  K>me- 
times  in  piinillel  position. 

Ret— I  Min..  p.  180,  1852;  see  earlier  Hnid.,  1.  c,  or  Pogg.,  11,  483,  1837.  '  L.  c.  and  Zs. 
Kr.,  6,  4'i6,  1881;  for  q  the  symbol  (04-j)  und  angle  given  do  not  agree,  viz.,  eg  =  47°  28'  meaa. 

Argbntoptrite:.    Silberkies  8.  v.  WaUers/tauten,  Nachr.  Ges.  GOtt.,  9,  68,  1868. 

Described  as  moDoclinic;  in  six-sided  twin  crystals.  No  cleavage.  Fracture  uneven. 
Brittle.  H.  =  3-5-4.  G.  =  8*47i?).  Luster  metallic.  Color  steel-gray  to  ttn-whlte;  tarulahtng. 
ADalysis  (6)  below.    From  .ToachimBthai. 

Tscliermak'  later  described  pseudoniorpbs  in  small  hexagonal  crystals  coDsistiDg  of  argentite, 
marcasite,  pyrrhotite  and  pyrargyrite,  which  he  regarded  as  being  the  argentupynte  of  v.  Wal- 
tershtLusen.  Schraiif however,  sustained  the  latter  species  making  It  orthorhombic,  but  pseudo- 
hexagonal  by  repeated  twinniag. 

Axesft  :h:}i  =  0*5812  : 1  :  0-3749,  or  near  that  of  sternbergite  If  ^  be  multiplied  by  8.  Forms: 
6,  «,  m,  n  (130),  y(Oll).  «  (021),  p  (111),  w  (431).  Angles:  mm'"  =  •60°  20",  (jy  =  15"  22', 
te  =  *61'  13',  ep  =  28°  45'  (=  c  A  Ho  Gternberglte).    Silver  =  33-8  p.  c. 

Streng^  has  also  described  a  ' '  Silbbkkies"  from  Andreasbcrg.  occurring  in  prismatic  crystals, 
pseudo-hexagonal  b^  twinning,  with  the  planes  m.  n,  x  (as  above).  No  cleavage.  Fracture 
uneven.  Rather  brittle.  H.  =  3-5-4.  .G.  =  4'18.  Luster  metallic,  brilliant.  Color  bronze- 
yellow,  tarnishing  on  surface.  Weak  magnelic.  Analysis  (7)  below.  Welsbach*  has  described 
a  similar  mineral  from  Marienbcrg,  like  the  above  in  form.  Brittle.  G.  =  4-06-4'13.  Also 
another  from  the  HimmelsfQrst  mine.  Freiberg,  similar  Id  form  but  with  cleavage  |  e;  crystals 
often  grouped  in  hemispherical  forms.  Not  brittle.  G.  =  4*206.  Color  on  fresh  fncture 
bronze-yellow.  Analysis  by  Winkler  (8)  below.  To  these  varieties  the  name  ARGTnoPTBin 
was  attached. 

AnaL— 8,  Waltershausen.  1.  c.   7,  Strong,  I.  c.   8,  Winkler,  Jb.  Min..  908, 1877. 

S  Ag  Fe 

8.  Joacbimstlial,  ArgentopyrUs      [S4-2]  26-5  80-8  =  100 

7.  Andreasberg.  "  mberkk*"         80-71  82-88  85  89  Cu  010  =:  99-68 

6.  Freiberg,  Argu^m^             82-81  29-75  86-28  =  98  84 

The  relations  of  the  above  minerals  are  yet  uncertain.  It  seems  probable  that  there  may  be 
two  independent  species:  1,  Stembergiie  (including  frieseite)  usually  in  tabular  crystals,  cluava* 
ble.  soft,  flexible;  and  8,  Argentopyrite  usually  in  prismatic,  pseudo-hex iigonal  forma,  without 
cleavage,  harder,  brittle.  The  fact  that  the  two  forms  occur  together  seems  to  point  to 
this.  The  "  argyropyrite"  from  Freiberg  seems  to  be  intermediate  &3tween  them.  The  vari- 
ation in  composilioa  is  probably  more  appaient  than  real.  Streng^  suggested  the  formula 
Ag«S  -|-  pFe«S„_i  for  the  group  (i.e.  acanthite  -\-  pyrrhotllc),  but  no  simple  numerical  relation 
exists  and  pyrrhotite  is  yet  to  be  shown  to  be  other  than  true  hexagonal  in  form. 

Re£— '  Ber.  Ak.  Wien.  64  (1),  842,  1686.  '  lb.,  64  (1),  192,  1871.  >  Jb.  Mio.,  785,  1878. 
*Ib.,  906.  1877. 


.    67.  AOANTHETB.   Akanthit  Kenng..  Ber.  Ak.  Wien,  16.  288.  1855,  Pogg.,  96,  463, 1855w 
Ortliorhombic.   Axes  &'.h:&  =  0-6886  :  1  :  0*9944  Danber'. 
100  A  110  =  34**  33',  001  A  101  =  55"  17|',  001  A  Oil  =  44"  50^'. 

Forms:  m  {IIO,  I)  e  (801,  8-t)        x  (2U.  -i-S)        m  (123,  1-5)        a>  (141,  44)« 

a(100,  i-i)  a  (120,  1^5)  dfOll  li)  »(211.  2-S)  *  (131,  2-2)  /J(152,  |-IS) 
b  (010,  i-i)  ^         1 ...  ^     '     f         i  (684.  H)        «  (241,  4-S)         n  (161,  6-6)* 

r  (210.  ^2         u  (201,  3-i)         ^        ^  r  (128,  J-g)       *  ^  ^ 

Also  doabtful  ^(508^       ((208,  fi),  ^(506,  f-t).  ^(901.  8^.  y  (518,  H),  o-(14-16-18, 
g  (8-20-X.  20-1). 

Krenner  showtf  the  close  correspondence  between  the  angles  of  ttcimtbite,  as  given  bj 
Dauber,  and  those  required  by  the  isometric  system,  and  argues  from  this  that  the  cn^stals  of 
acanthite  are  simply  distorted  forma  of  argentite.  This  conclusion  seems  plausible  (cf.  gold, 
silver,  also  hesrite),  but  cannot  be  regardea  As  proved,  cf.  Zs.  Kr.  14,  SS8,  1888. 
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rr'" 

=  88"  a 

154  -  C 

€T 

89-90 

w' 

49°  ISft' 

S»°2* 

mm" 

=   69°  6' 

89°  41' 

ek 

67°  52' 

«n" 

aa 

=  71°  68' 

ex 

80'  18' 

PP' 
nn 

or  3U' 

86°  8' 

«o' 

=  110'  86' 

ep 

60'  18' 

127°  67' 

97° 

hh' 

=  141"  48' 

en 

71' 68' 

kk 

65'6r 

m" 

119°  1' 

Twins:  tw.  plane  o.  Habit  prismatic,  ci^stals  usually  slender;  sometimes 
monoclinic,  in  development  of  planes. 

Cleavage  indistinct.  Fracture  uneven.  Sectile. 
H.  =  2-2  o.  G.  .=  7-2-7-3;  7-196,  Freiberg,  7-246, 
Joachimsthal,  Dbr.  Luster  metallic.  Color  iron-black. 
Opaque. 

Comp. — Silver  sulphide  like  argentite,  Ag,S  =  Sul- 
phur 12-9,  silver  ST'l  =  100. 

Pyr. — Ab  for  argcntite. 

Obfl  At  JuacUimsthal,  with  pyrite,  argentite.  Rod  caldte.  o 

usuallyOD  qiiartz;  also  atthe  lliniiiiel'ifUrsi  und  oilier  miia-s,  near  Freitx-rg,  Dbr. 

Freiberg  id  Saxony,  aloog  with  argentite  nod  stepbaDite.  A 

qKcimen  found  iu  1860  shows  brilliant  crystals  22mm.  long.  At  ScbneelKirg  with  native  rilw 
ud  argentite. 

Named  from  ocKay^a  thorn,  in  allusion  to  the  shape  of  the  rrystals. 

R«t_i  Cry.slals  f rom  HimmelsfQrst  mine.  Ber.  Ak.  Wieii,  39.  OM.  1857.  *  Grotfa,  Aniiap 
berg,  crystals  with  marked  monoclinic  symmetry.  Min.  Samml.,  51,  1878. 

ArUL— A  silver  sulphide,  AgiH.  io  aclcular  crystah  resembling  acaDthtle  has  been  obtained 
by  Weinscbenk,  Zs.  Kr.,  17,  497,  1890. 

Daleminzite  BreWi.,  B.  H.  Ztg.,  31,  98.  1862,  23,  44,  1863.  Stiver  sulphide  (Ag,S)  in  an 
orthorhombic  form  regarded  as  distmct  from  acautliite;  crystals  short  prisms  with  010,  001,  110» 
121,  with  mm'"  —  64°.  G.  =i  7  049.  It  may  be  a  pseudomorph  ufler  stephantte,  cf.  Frenzel, 
MiD.  Lex.  Sachs.,  76,  1874.  Found  In  1858  at  the  Himmelfahrt  mine  at  Freiberg  with 
fttgentite. 


S.  Sphalerite  Group.  £S.   Isometric,  tetrahcdral. 


58.  Sphalerite 

ZnS 

59.  Metacinnab&rite 

,HgS 

Guadalcazarite 

(Hg,Zn)S 

60.  Tiemaimite 

HgSe 

61.  Onofrite 

Hg(S,Se) 

62.  Coloradoite 

HgTe 

63.  Alabandite 

MnS 

64.  Oldhamito 

CaS 

Massive. 


65.  Fentlaudite  2FeS.XiS 


68.  SPHALBRITB  or  Blende.    Galena  InantB,  Germ.  Blende,  Affric.,  Interpr.,  460; 
1546.    Blande,  Pseudo-galeoa,  Zincum  8,  As.  et  Fe  minerallaalum,  WoM.,  Min.,  248.  1747. 
Zincum  cum  Fe,  S  mineralieatum  Bergm..  Sciagr.,  1782,    Sulphiirt't  of  rinc.     Zinc  sulfurf  ^V*. 
Zinc  Blende.    Sphalerit  Glock.,  8yn.,  17,  1847.    Black-Jack.  Mock-Lead,  False  Galenn 
Miners.    Blende  or  Zinkblende  Oerm.    Blenda  Hal.,  >'<p<tn.    Chumbe  Sp^tn.  S.  A. 

Clelupbane  Ifuttal.  Cramerile.  Harmalite  (fr.  Marmalo)  Baatnngault.  Pogg.,  17.  399. 
1829.  Pfzlbramite  Huoi,  Min..  298,  1841.  MarasmoUle  Sltntlt.,  Am.  J.  Sc.,  12,  310,  1861 
Chhstopbit  BreUh.,  B.  H.  Ztg.,  32,  27.   llahtlte  Sheph.,  Am.  J.  Sc..  41.  200.  1866. 
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laometric;  tetrahedr^. 


aaoo,  U) 
d(110,  i) 

tf(Ul.  1) 
•,(111,-1) 

a  (810.  ^8)« 
A  (410,  i-4) 
6  (310,  1-2) 
g  (880, 


ff(881,  8)' 
c(661.  6)i 

Kia  ii.  ia-12)* 

fi  (411.  4-4) 

r  (722. 

m(311,  8-8) 

/5-(522,  f  I) 


Obsenred  forms* : 
»(S11,  s-8)* 

p,  (^1.  -  S) 

9,  {^\,  -  8) 
(553,  -  {)• 
€,  (554.  - \f 
i>,  (885,  - 1)' 
A,  (15  i5-2,-V)* 
3,(511  -5-5) 


/I,  (4il.-4^) 

r,  (752,-H)* 
m,  (811,  -  8-8) 
a.  (8S8,.-H)* 
A,  (523.  -  M) 
(944,  -  }-!)• 
n,  (211,  -  2-2) ' 


r  (961,  W 
«,  (^l,  -  ft4)» 

y,  (15  ii-7.-V-H)F 
B,  (452.  -  34)» 
w,  (45l.  -4-i) 
11,  (975.  -  t  f)* 
«.  (ii-io  i,-il-H)l» 


Becke'  states  that  the  posHive  octaota  are  poor  in  planes,  the  faces  even,  or  striated  with 
•tialght  lines;  m  Is  usually  positiTe.  In  the  negative  octants  the  secondary  planes  are  more 
common,  faces  often  rounded  or  with  vicinal  elevations.  The  etching  figures  on  o  (-|-  1)  and 
on  a  are  deep  depreseiona;  on  o,  (—  1)  and  on  4  they  are  acute  eleVaucus.  In  geD«ml  the 
etching- 13^  res  developed  belong  to  the  positive  octants.  fThe  size  and  luster  of  the  faces  doea 
not  serve  to  dietiiifaisb  the  pcmtlve  and  DegMive  octaots.  Obserratloiu  of  Kreuner  do  nd 
entirely  agree  with  the  abor^ 


6. 


Tig.  1,  Bottino,  Becke.   3,  St.  AgDC3,  Id.   8,  Schemnitz,  Sbk.   5,  Lockport.   6,  Frdberg,  Sbk. 

Twins:  tw.  pi,  o,  tho  comp.  face  usually  |  o,  bnt  also  J_  o.  Twinning  often 
repeated,  and  sometimes  producing  narrow  polysynthetic  lamellie.  Crystals 
frequently  highly  complex  and  distorted,  sometimes  resembling  rhombohedral 
forms;  the  faces  d,  m  often  rounded  together  into  a  low  conical  form.  Commonly 
massive  cleavabic,  coarse  to  fine  granular  and  compact;  also  foliated,  sometimes 
fibrous  and  radiated  or  plumose;  also  botryoidal  and  other  imitative  shapes. 
Cryptocrystalline  to  amorphous,  the  latter  sometimes  as  a  powder. 

Cleavage:  dodecahedral,  highly  perfect.  Fractare  oonchoidal.  Brittle, 
fl.  =  3*5-4.  G.  =  3-9-41;  4"063  white,  N.  J.  Luster  resinous  to  adamantine. 
Color  commonly  yellow,  brown,  black;  also  red,  green  to  white,  and  when  pnro 
nearlv  colorless.  Streak  brownish  to  light  yellow  and  'whH«.  Transparent  to 
translacent   RefractiTe  indices,  Ramsay '*: 

n,  =  2-34165  Li       =  2-36923  Na        =  2-41)069  TI 

Sometimes  shows  abnormal  double  refraction.  Pyro-electric,  polar  in  the 
direction  of  the  trigonal  axes,  Friedel ". 
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OMf^Zinc  snlphide,  ZnS  —  Sulpbnr  33,  zinc  67  =  100.  Often  containing 
HOD  and  manganese,  and  sometiineB  cadminm,  mercnir  and  rarely  lead- and  tin. 
Also  Bometimes  containB  traces  of  indium,  gallium  and  tnallium;  may  be  argentifeiw 
ODS  and  auriferous. 

Var.— 1.  OHUnary.  CootainlDg  little  or  do  iron;  colors  white  toyellowish  browo.  Bometlmca 
Uack;  G.  s  4-0-l>l.  The  pore  white  blende  of  I^anklin,  N.  J.,  U  the  eUiophatu  (anal.  1). 
A  kind  oocnning  at  Nordmark,  Sweden,  in  anow- white  ciystals,  consists  of  pure  ZnB  with 
neither  Fe  nor  Mn.  The  red  or  reddteh  brown  tnnsparent  crystallized  kinds  are  sometimes 
colled  rubg  blende  or  rttby  aine. 

The  masalTe  clearable  forms  are  the  most  common,  varylnff  from  coerse  to  fine  granular; 
also  CTTptocrystalline.  Sehalenbtende  (Genn.,  also  LOterhlende)  U  a  closely  compact  vanety,  of  a 
pale  ifver-brown  color,  occurring  In  cmcentric  layeta  with  reniform  surface;  galena  and 
maicaalte  are  often  faterstratiflea.  Tlie  fibrous  forms  {faaerigt  Zinld>Und»  Qena.)  are  chle^ 
wurtzite  (i>  70).  liarely  occart  as  a  soft  white  amorphous  deposit,  resembling  the  -zinc 
solphtde  precipitated  by  hydrogen  sulphide  In  the  laboratory,  cf.  below. 

5.  Ferriferom;  MarmaUU.  ContalDtng  10  p.  c.  or  more  of  iron;  dark-brown  to  black; 
G.  =  3  9-1-05.  The  proportion  of  FeS  to  ZqS  vanes  from  1 :  5  to  1 :  2.  and  the  last  ratio  is  that  of 
the  ehriMopMia  of  Brelthaupt,  a  brilliant  black  sphalerite  (anal.  11)  from  St.  Christophe  mine,  at 
Breitenbrmin,  near  Jobanngeorgenatadt,  having  O.  =  8-91-8  828.  A  similar  varlely  from  St. 
Agnes,  Cornwall,  gare  Collins  36  p.  c.  Fe,  Min.  Mag  ,  3,  91,  1879. 

8.  Cadm^erow;  F^Srramiie,  Prttbramitd.  The  amount  of  cadmium  present  In  any  iphalerite 
thus  far  analyzed  is  leas  than  5  per  cent. 

4.  Mercurial.  A  qieclmen  from  Atfles,  Asturla,  yielded  Boltrien,  0*189  p.  c.  Hg,  Jb.  Un., 
3, 272  ref.,  1887;  other  sphalerites  (Sweden.  Rhine)  have  given  0'03  p.  c- 

6.  Sumn^erous.  Specimens  of  the  black  sphalerite  from  Freiberg,  with  12-18-4  p.  c.  Fe  and 
Q.  =:  8*95-3-99.  yielded  0  06-0*55  p.  c,  8n,  present  as  sulphide,  also  some  cassiterite  as  Impurity 
Cf.  Stelzner  and  Scbertel.  Zs.  Kr..  14,  896,  1888. 

AsaL— 1.  Henrr,  PhU.  H^.,  1.  S8»  18S1.  2,  8,  7,  9.  F.  N.  Caldwell,  priv.  contr.  4-0, 6, 
L.  Sipocz.  Zs.  Kr..  11.  S19, 188K  10,  BechL  Am.  J.  Sc..  14. 61.  186B.  11,  Hetnlehen.  a  H. 
zig.,  aa.  27, 1668. 

1.  Franklin  Fniuce,  miL 

3.  PlcoB  de  £uropa.  yw. 

8.  Joplin,  Ho.,  yv>. 

4.  Schemnltz,  jw. 

5.  Kapnik.yw.-Arn.. 

6.  Kagyftg,  bm, 

7.  BozbutT  CL.  6m. 
6.  Rodna,  btk. 

9.  FelsObuuya.  blk. 
la  Bottino.  Mamaitt» 
11.  Breilenbninn.  OrtHtphUe 

On  the  sulphides  of  lead  and  zinc  which  are  probably  to  be  regarded  as  mixtures  of  galena 
and  sphalerite,  see  buascolite,  kilmacooite,  p.  61.  The  brcm-ore,  Messingerz  Oerm.,  of  early 
mineralogists  is  a  mixture  of  sphalerite  and  chalcopyrite.  Sbepard's  maratmolite  Lb  a  partially 
decomp(»ed  sphalerite  contalniDg  some  free  sulphur. 

^fr-  etov— In  the  open  tube  sulphurous  fumes,  and  generally  changes  color.  B.B.  on  char> 
inal,  in  R.F.,  some  varieties  sive  at  first  a  reddish  brown  coating  of  cadmium  oxide,  and  later 
a  coating  of  zinc  oxide,  which  is  yellow  while  hot  and  white  after  cooling.  With  cobalt  solu. 
tion  tbe  zinc  coating  gives  a  green  color  when  heated  In  O.F.   Moat  varieties,  after  roasting, 

gve  with  borax  a  reaction  for  iron.  With  soda  on  charcoal  In  B.F.  a  strong  green  zinc  flame, 
ifflcultly  fusible. 

Dissolves  in  hydrochloric  acid  with  evolution  of  hydrogen  sulphide.  Some  ^teclmens 
phosphoresce  when  struck  with  a  steel  or  by  friction. 

Obs.— Occurs  very  commonly  in  both  crystalline  and  sedimentary  rocks,  and  as  a  frequent 
associate  of  galena;  also  associated  with  chalcopyrite,  barile,  fiuorlte,  sidcrite;  common  in  silver 
mines.  It  often  fonns  beds  of  considerable  magnitude  filling  cavities  in  limestone.  Crystals  of 
sphalerite  have  been  observed  associated  In  parallel  'portion  with  tetmhedrite,  also  with  cbal- 
copyHte(cf.  Becke,  Min.  Mltth.,  6.  881,  1888). 

Some  of  the  chief  localities  for  crystallized  sphalerite  are:  Alston  Moor  in  Cumlwrland, 
black  variety;  Derbyshire,  St.  Aenes  and  elsewhere  in  Comwali;  Oberlalin stein  in  Nassau, 
Ems.  red;  Andreasberg,  yellow  and  brown.  Neudorf  in  the  Harz.  Freiberg.  Breilenbninn  and 
other  localities  In  Saxony,  black  and  brown.  Pribram,  green  or  yellow,  and  Sclilackcnwald  la 
Bohemia,  black;  K^ik  in  Hungary,  green  or  yellow;  Magyag  in  IVansylvanla,  brown; 
Rodna,  black;  tbe  Binnenthal  in  Swltzerhnd.  Isolatctl  crystals  of  great  beauty,  yellow  to  brown 


o 

B 

Zn 

Cd 

Hn 

4-068 

8383 

67-46 

(r. 

99-68 

4-098 

88*60 

60*59 

0-16 

=  100-85 

4098 

83-98 

66-69 

0-42 

=  100-04 

4-109 

82-79 

65-34 

1-52 

0-47 

=  100-02 

4-098 

83-98 

64-92 

1-06 

0-67 

0-87 

Pb  0-00.    Cu  0-06. 
Sb  004.  As  (r.  =100-04 

4-064 

88-47 

68-76 

0-14 

1-87 

106 

Pb  0-06.     Cu  <r., 
Sb0  08,  A8(r.ssl00'44 

4-078 

88-86 

68-86 

8-60 

100-82 

400S 

88-49 

52-10 

1^1 

12-19 

087 

=  09-66 

4-080 

88-30 

60-02 

0-80 

15-44 

Pb  1-01  =  100  08 

88-66 

48-11 

(r. 

16-38 

Cu  Ir.  =  97-90 

8-98 

88-57 

44-67 

0*28 

18-86 

8^ 

Bn  fr.  =  99-48 
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fn  color,  in  cavtlles  of  dolomite;  Sala  Id  Sweden;  Nordmark,  black,  brown  and  also  inow- 
vbitQ.  A  iMautiful  tnuuparent  variety  yielding  large  cleavage  massea  fs  brought  from  I^ooe  da 
Europa,  Province  of  Santander,  Spain,  where  it  ocean  Id  a  browu  HmestODe.  Ftbroos  nrtetlea 
(se«  wvrtzite)  are  obtained  at  raDmui,  Geroldseck  In  Baden,  Raibel;  also  In  Cornwall.  The 
orlgiaftl  MaTmaUt*  is  from  Marm&to  near  Popayao,  Italy.  Large  beds  occur  at  Ammeberg 
onXake  Wetter  in  Sweden.  The  new  element  gallium  was  tirst  identified  in  the  spbaleriie 
of  the  Fierrefitte  mine,  Valine  d'ArgelSs,  Pyrenees,  L.  de  Boisbandran,  C.  R.,  81,  498,  1876. 

Abounds  with  the  lead  ore  of  Missouri,  Wiscousin,  Iowa,  and  Illinois  In  N.  York,  Sulli- 
van Co., '  near  Wiirtzboro',  tt  constitutes  a  large  part  of  a  lead  vein  in  millstone  grit,  and  is 
occHsionally  in  octahedrons:  in  St.  Lawrence  Co.,  occurs  at  Cooper's  Talis;  at  Mineral  Point 
with  galena,  and  in  Fowler,  on  tbo  farm  of  Mr.  Belmont,  in  a  vein  with  Iron  and  copper  pyrites 
traversing  serpentine;  at  the  Ancram  lead  mine  in  Columbia  Co.,  of  yellow  and  brown  colore; 
in  limestone  at  Lockport  and  other  pUices,  in  honey  and  wax -yellow  crystals  often  transparent; 
with  galena  on  Fhit  Creek,  two  miles  soutb-west  of  Spraker's  Basin.  In  Mats.,  at  Sterling,  of  a 
cherry-red  color,  with  galena;  also  yellowish  brown  at  the  Southampton  lead  mines;  atilat- 
field,  with  galena.  In  ff.  Ilamp.,  at  the  Eaton  lead  mine;  at  Watren,  a  large  vein  of  black 
blende.  In  Maine,  at  the  Lubec  lead  mines;  also  at  Bingham,  Dexter,  and  Parvonsfield.  In 
Conn.,  yellowish  green  at  Brookfield;  at  Berlin,  of  a  yellow  color;  brownish  black,  sometimes 
finely  crystallized  at  Roxlniry,  and  yellpwl^  brown  at  liune's  mine,  Monroe.  In  If.  Jtnetf,  a 
vhits  variety  {eleiophane  of  Nuttall)  at  Franklin  Furnace  'In  Penn.,  at  the  Wheatlcy  and 
Perklomea  lead  mines,  in  handsome  crystallizations;  near  Friedensville  Lehigh  Co.,  a  ADhita 
waxy  var.  In  Virffinia,  at  Walton's  gold  mine,  Louisa  Co  ,  aud  more  abundantly  at  Austin's 
lead  mines,  Wythe  Co.,  where  it  occurs  crystallized,  or  in  radiated  crystallizations.  lu  MicJi^an\ 
At  Prince  vein.  Lake  Sui>erior,  abundant.  In  Illinois,  near  Rosiclare,  with  galeu^  and  calcite; 
at  Marsdeu's  diggings,  hear  Oaleua,  In  stalactites,  some  6  in.  or  more  tlirougli,  and  covered  with 
cryst.  marcasite,  and  galena.  In  Wisconsin,  at  Mineral  Point,  in  fine  crysUils.  and  many  of 
large  size  (8  in.  through,  or  so),  altered  to  smithsonite.  in  Tennessee,  at  Haysboro',  near  Nash- 
vllfe.  In  Missouri,  in  beautiful  crystallizations  with  galena,  tnarcaslte  and  otlcite  at  Joplin  and 
other  points  In  the  soathwestern  part  of  the  state;  the  deposits  here  occur  in  limestone  and  ate 
of  great  extent  and  value.  The  original  sphalerite  in  places  has  been  removed  and  redepositeii 
as  calamine  or  smitbsODlte,  or  again  aa  sphalerite,  usually  in  crystals.  A  variety,  formed  by 
repruclpitation,  occurs  as  a  soft  white  powdery  moss  in  Ghileua,  Cherokee  Co..  southeastern 
Kansns,  adjoining  the  zinc  region  of  Missouri;  the  deposit  as  first  exposed  extended  for  80  feet 
with  a  thickness  of  at  least  4  feet.   (Am.  J.  Sc.,  40,  160,  1890.) 

Named  Mends  because,  while  often  resembling  gaU-nn,  it  yielded  do  lead,  the  word  in 
Ctermau  meaning  blind  ov  deeehiug.   Sphalerite  is  from  <T<pix\epo^,  treacherous. 

AlU— Sphalerite  by  oxidation  changes  to  the  zinc  sulpliate,  goslarlte.  Calamine,  smitb- 
isonite,  and  limonitc  occur  as  pseudomorphs. 

Axtif. — Made  in  crystals  from  a  solution  of  sulphate  containing  some  putrifying  animal 
matter;  In  an  experiment  by  Gages,  using  oysters  for  the  animal  matter,  the  shells  were  turned 
ipartly  into  carbonate  of  ziuc  and  selentte,  and  some  sphalerite  incrusted  them.  Also  may  be 
made  by  sublectiug  healed  oxide  or  silicate  of  zinc  to  vapors  of  sulphur.  Cf.  further  Fouqu£- 
3Wvy,  ^Titb.  Miu.,  2fi7,  1882. 

Rahtile  SheMrd  is  an  impure  uncrystalllue sphalerite,  with  Q.  =  4*138,'  cont^ning  iron  and 
copper,  see  9ih  Ed.,  p.  50. 

Ret—'  See  Sbk..  Zs.  O.  Ges..  21,  630,  186»;  24,  180.  1872;  30,  S73,  1878;  also  earlier  Hbg., 
MIn.  Not..  1.  28.  1856.  Kapnik  with  A  and  m;  6,  7,  1864,  Cumberland  and  Schemnitz;  Rafli, 
Binuenthal,  wiih  u,  Fogg.,  122,  S06,  1864.  Later  Becke,  Miu.  Mitth.,  6,  457,  1883.  The  dis- 
tinction between  the  planes  of  the  ~  octants  was  made  out  by  Sbk.,  and  revised  and 
extended  by  Becke  ou  the  basis  of  etching  experiments;  the  results  of  the  latter  (see  above)  are 
followed  here.   Some  planes  are  In  doubt  as  between  tlie  +  and  —  position. 

•  Klein,  Kapnik,  Jb.  Min.,  492;  1871.  >  Id.  Binuenthal.  ibid.,  887,  1873;  Klein  called  ft 
723,  but  Becke's  etching  makes  the  prominent  tetrahedron  for  this  locality  (111)  and  reverses  the 
position  taken  by  other  authors.  *  Sbk.,  1.  c.  •  Groth,  Min.  Samml ,  28,  1878.  *  Becke.  1.  c 
'  Hintze,  Striegau.  Zs.  Kr..l3,  161.  1887  "  Flink,  Nordraark,  Bihang,  Ak.  H.  Stockh..  13.  (2J, 
No.  7,  15,  1885.    •  FOldt.  Kazl.,  18,  151.  1888. 

X  Santander,  Picos  dc  £uropa,  Zs.  Kr.;  12,  ZIB,  1886.  On  effect  of  change  of  l^peratara^ 
etc.,  ou  indices  of  refraction,  see  Calderou,  Zs.  Kr.,  4,  604;  and  Voigt,  ib.  B,  118.  1880: 
>>  Friedel,  Bnll.  Soc.  Min.,  2,  32.  1879;  Id.  and  Curie,  6.  1^1,  1888. 

On  the  effect  of  heat  on  molecular  structure,  Mid.,  Bull.  Soc.  Min.,  9,  285,  1883,  cf.  also 
Hautefeuille.  C.  R..  93.  774. 1881.  Ezperiments  in  lutrdaess,  Exuer,  Uot.  Httite  Kr..  p  & 
1S78. 


69.  HBTAOnVNABABITB.  O.  B.  Moore  J.  pr.  Ch.,  3.  819;  1870;  Am.  J.  Sc.  SLIU 

i873.   Metaziunober  Qenn. 

Jsometrio;  tetrahedral.    Observed  forms' : 

#IU1.-|-1)  0,(111.-1.    n(211.3-3)  /?(833,H)  •(975.H> 
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Twins:  tw.  plane  o,  common.  Habit  tetrahodral,  ^es  rough  and  unpolished. 
JUbo  nmssiTe;  amorphous. 

Fracture  snbconf^oidal  to  nueven.  Brittle.  H.  =  3.  G.  =:  7-81,  Ffd.,  crjst.; 
7701-7748,  Moore,  unorphona.  Laster  metallic.  Color  grayish  black.  Streak 
block.  Opaqu'b. 

Comp.— Mercnric  solphide,  like  cinnabar,  H^S  =  SolphHr  13*8,  meronrj 

86-2  =  100. 

AmL— Moore,  1.  o. 

8  Bg         Fe  Quarts 

1.  18-70        80-M        0-88        0-96    =  100-07 

2.  18-8i        85.80        0*45        0-S4    =  100-48 
Pyr.— See  ciDaabar 

Ob*.— From  the  RcddiogtOQ  mtue,  Lake  county,  California,  witli  cinnabar  in  ftclctilat 
eiTtials,  qiiartz  nud  niaicasite.  Also  at  the  Baker  mine  near  Enozville;  some  tons  have  been 
found  at  New  Idria.  Frusno  Co  (Becker).  At  Hufizuco,  Mexico,  in  pBeudomorpbg  Qf  cinoabaj 
after  stibniie  (Sandb.).  At  the  mercury  mines  in  the  Palatinate.  Also,  reported  from  Henna* 
dorf  near  Waldeiiburg.  Silesia  (Traube).  Probably  at  Pakaralu,  Bay  of  Istanda.  New  Zealand, 
wtiere  Uutton  in  1870  noted  the  occurrence  of  native  mercury  and  a  "black  ore  of  mercunr 
 a  sulphide  containing  some  iron."   H.  =5,  O.  =  9-S24(?)  Trans.  N.  Z.  Inst..  3,  232, 1B70. 

Mei&cionabarite  is  the  equivalent  of  the  black  mercuric  sulphide  of  the  laboiatory,  also 
called  ^laopt  mineral  (Quecksilber-Molir  Qerm.'). 

ReL— <Pfd..  Am.  J  Sc  ,  29  453,  1885.  MeMUe  haa  described  cnrstals  from  New 
Almaden,  Cal.,  which  he  regards  as  rbombobedtal  and  hemlmorphlc,  with  0001  A  1011  =  10'  IS*, 
Am.  J.  Sc.,  40,  291  1890,  and  p.  1041. 

Gii.u>AiCAZARiTS  Schwefelselenquecksilber  CmWXo  and  Burkkari,  Jb.  Min.,  414, 1800. 
Guadalcaiite  ASam.  I^bl.  Mio.,  p.  00, 1860.  Guadalcazarite  AfaFwn.  Min.  Mltiii.,  69,  1878; 
fiKrttorf,  ibid..  U% 

Near  metacinoabarite,  but  contains  a  little  zinc.  Occurs  maaslTe,  with  cinnabar,  barita, 
qoartz  at  Guadalcazar.  Mexico.   H.  =8.   O.  =  7-15.   CaatUlo  mentlona  rtiombohedral  fomu. 
AnaL— 1,  Petersen,  1.  c.   2,  Rg.,  Min.  Cb.  p.  79, 1875. 

S  Be         H£         Zq         Cd  Fe 

1.   a  =  7-15        14-58        1-08        79-78        4  28        <r.        te.  =  M-OS 
8,  14-01         (r.         88-90        a-08        —        —  ~  100 

The  ratio  of  Hg  :  Zn     6  . 1  tn  anal.  (1).  and  18  : 1  in  (8). 

LETiaLiANiTE  D'ArliUxrdi,  Att.  Soc.  Ti^.,  9, 118^  1876.  Stated  to  be  a  ferriferous  variety 
of  guadalcazarite  (metiicinnabarite);  but  not  fully  examined.  From  tbe  mercury  mines  of 
letdgliani,  near  Seravezza  in-tlie  Apuan  Alps,  Italy. 

6a  TmMANNITB.  Selenqueckdlber  Man,  Bchw.  J.  04,  888,  1828  Selenmercur, 
Slemannlt,  NataaUmn,  Min.,  42{^  1856. 

Isometric;  tetrabedral.    Observed  forms': 

a  (100,  1-0;  0  (111,  1),  o.  (Ill,  -  X):  » (511.  6-6).  m  (811.  8-8),  4>  (7B^  H);  «.  tfJl-  -  8-8). 
Alio  doubtful  5  (18-1-1).  « (17-8-8).  e  (18-2'^. 

1. 


Utah,  Fenfleld. 


Twins:  tw.  pi.  o.  Crystals  tetrabedral  in  habit,  o  usually  dull,  o  bright; 
nme  ab  e  e  co  <l>  striate(3  ||  intersection-edges;  also  wi  striated  H  edge  mja.  Com- 
monly massiTe;  compact  granular. 

Cleavage  none.  Fracture  uneven  to  oonchoidaL  Brittle.  H.  =  2'5,  G.  =  8-19 
UtabjCryst.;  8'30-8'47  Clausthal*.  Luster  metallic.  Color  steel-gray  to  blackish 
lead^ray.    Streak  nearly  black.  Opaque. 
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Co»pr-^Mercuric  selenide,  HgSe  =  Selenium  28*3,  mercury  71"7  e=  100* 
AnaL— 1.  Penfleld,  1.  c.  3.  Peteraen,  JB.  Ch..  819, 1896. 

S©        a       Hg  Cd 

1.  Utah  29  Id      0  87      69  64      0  84      insol.  (KM  99^ 

2.  Clausthal  24-68      0*30      76-16       —       Pb  012  -  100-86 

Earlier  analyses  (Sth  Ed.,  p.  56)  were  made  od  more  or  less  Impure  material. 

Pyr.— Decrepitates  fn  the  closed  tube,  and,  when  pure,  entirely  sublimes,  giving  a  black 
nblimate,  with  tlie  upper  edge  reddish  bronn,  with  soda  a  sublimate  of  metallic  mercury.  In 
the  open  tube  emits  the  odor  of  selenium,  and  forms  a  black  to  reddi^  brown  sublimate,  with  a 
border  of  white  selenate  of  mercury,  the  latter  sometimes  fusing  into  dropa  On  charcoal 
volatilizes,  coloring  the  outer  flame  azure-blue,  and  giTing  a  lustrous  metallic  coating. 

Oba^Occurs  with  chatcopyrite  near  Zorge  io  the  Harz;  at  Tllkerode;  near  Claiwtlnl.  In 
Oalifoniia.  in  the  vlctalty  of  Clear  lake.  N^ear  Marysvale,  Piute  Co.,  in  southern  Utah,  with 
barite,  man^mese  oxide  and  calcite  In  a  vein  In  limestone,  the  ore  in  part  4  feet  In  thickneah 
Cf.  Becker,  U.  S.  G.  Surv.,  Mod  13,  1888.   Named  after  the  discoTerer.  Tlemann. 

R«f.-<Prd.,  A.m.  J.  Sc..  39.  449,  1886.  Mbid.,  p.  468;  earlier  detenninatloiu  wltb 
G.  m  7-1-7-87  were  probably  made  on  impure  material. 


61.  ONOFRITB.  Selenschwefelqijecksilber  SI  Bm.  Pogg.,  46.  81Bk  1889.  Herknr- 
Olaoi  Breith.,  Chan,  816.  1888.  Ono£rite  Maid.,  Handb.,  666,  im. 

Massive;  fine  gnwalar. 

Cleavage  none.  Fracture  concboidal.  Brittle.  H.  =  2*5.  G.  =  7*98-8-09,  Pfd.' 
Lnster  metallic.  Color  and  streak  blackish  gray.  Opaaue. 

.  CoBxp. — Sulpho-selenide  of  mercury,  Hg(S,Se),  with  S  :  Se  =  6  : 1,  Brush,  or 
4  : 1,  Rose.  The  first  requires:  Sulphur  ll'S^  selenium  4*7,  mercury  83*8  100; 
the  second:  Sulphur  10-6,  selenium  6*6,  mercury  82*8  =  100. 

AnaL— 1.  H.  Bose.  1.  c.  8,  Conutock,  Am.  J.  Be.,  21,  814. 1881. 

S        Se       Hg       Zn  Mn 

1.  Mexico  10-80      649      81-88       —        —  =  9818 

2.  Utah  I  U  -68      4-68      81  98      0  64      0*69  =  99-42 

Pyr.— Id  the  closed  tube  decrepitates  and  then  gives  reactions  for  sulphur  and  mercury, 
coatiug  the  tube  grayish  black  and  leaving  a  slight  non-volatile  residue.  In  tbe  open  tube  gtvea 
sulphurous  fumes  and  sublimates  of  mercury  and  sulpho-selenide  of  mercuir.   On  cbsrcoal 

gves  copious  fumes  with  selenium  odor  and  a  sublimate  with  metallic  luster  which  touched  by 
F.  disappears  tlcgeing  the  flame  azure-blue.   Gives  faint  zinc  and  manranese  reactions. 
Obi.— Occu^  with  calcite  and  bwite  at  San  Onofre,  Mexico.  With  the  pure  mercnrlo 
selenide,  tiemanuite,  forming  a  seam  4  Inches  wide  in  limestone  near  Mamvale,  southern  Utah. 
Ref.— '  Am.  J.  Sc.,  39,  468,  1886: 

Del  Rio  early  called  attention  to  a  sulpho-selenide  of  mercury.  He  mentions  two  orea 
occurring  In  limestone  at  Culebras.  Mexico  (Phil.  Mag.,  4,  118,  1628),  one  red^  the  other  gray. 
These  were  called  euUbrite  and  rioliU  (also  ri<mite  other  authors)  by  Brooke,  ib.^  8,  261,  18W. 
No  confldenoe  can  be  placed  In  Del  Rio's  chemical  determinations.  Cf.  native  selenium,  p.  lik 

6X  OOLOHADOITB.  F.  A.  Gmtt,  Am.  Phfl.  8oc,  17, 116, 1877. 

Massive;  granular. 

Cleavage  none.  Fracture  uneven  to  subconchoidal.  H.  =  9.  G*  =  8*627. 
Luster  metallic.    Color  iron-black,  inclining  to  gray. 

Comp. — Mercuric  telluride,  HgTe  =  Tellurium  38-5,  mercury  61*5  =  100. 

Hie  material  analyzed  (see  Appendix  III.  5th  £d.,  p.  29  for  analyses)  was  veiy  impure. 

Pyr.— In  the  tube  slightly  decrepitates,  fuses  and  yields  metallic  mercury  as  a  Bubllmate^ 
also  tellurium  dioxide  In  drops,  and  next  to  the  assay  metallic  tellurium.   Soluble  In  nitric  add. 

Obs. — Occurs  very  Bparmgly  at  Uie  Keystone,  Mountain  Lion,  and  Smuggler  minei^  In 
Colorado,  with  quarts,  gold,  native  tellurium  and  sylvajiiie ;  It  sometimes  has  a  columnar 
■tmcture  due  to  alteradon  fttu  qrl™>lt6. 


63.  AIiABANBITB.  Schwarze  Blende  (fr.  Transylvania)  MHiller  v.  ReieheiuUin,  Pbya. 
Arb.  Pr.  in  WIcd.  I.  3nd  Quart.,  86.  1784;  Bindheim.  Schrfft.  Gea.  Nat.  Fr.  Berl..  6.  468, 1TO4 
(making  it  comp.  of  Mn.  3,  Fe,  Ag).  Schwarzerz  Klupr..  Beitr  ,  3,  S5.  1808.  Brannalelnktea 
Ztonh..  Tab..  70.  1806  Brtunstelnblende  1=  Mang^ublendel  BlumenNuh,  Handb.,  1. 707^  1807. 
Mtnganglanz  Kant.,  Tab.,  78,  1808.    Mangantoe  aulfur£  A,  Tab.,  3,  1808.  Schwtfel 
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Huno  Qervi.  AlAbutdine  Bevd.,  Tr.  2,  889,  1883.  BluwignUchH  Bnith.,  B.  H.  Ztg..  3% 

Isometric;  tetrohedral In  cnbes  or  dodecahedrons  with  tetmhedral  planes; 
also  n  (311,  2-2).  Twins':  tir>  pt  sometimes  npeated,  consisting  of  five 
octahedrons.    Usually  granular' maasi Ye. 

Cleavage:  cabic,  perfect.  Fra(iture  nneren.  Brittle.  H.=3'5-4.  O.=3^95-4'04|{ 
4*036,  Hezica  Loster  submetatlio.  Color  iron-bhiok,  tarnished  brown  on  ezposnre. 
Streak  green. 

Csmp. — Manganese  sulphide,  UoS  =  Snlphnr  36*9,  manganese  68'1  =  100. 

Pyr.— Unchaaged  In  the  closed  tube.  In  the  open  tube  nilphuront  fumes.  Boesled  on 
duuooal,  the  assy  is  converted  into  the  oxide,  whld^  with  the  ttuxes,  gives  the  reactions  of 
msnwieee.   Soluble  in  dilute  hydrochloric  acid,  with  evolutira  of  hydrogen  sulphide. 

Obs.— Occurs  in  veins  in  the  gold  mines  of  Nagyig.  In  Transylvania;  also  Kapnik  and 
Offenb&nya  in  Hungary,  associated  with  tellurium,  rhodochroslte,  and  quartz;  at  Gendorf,  near 
Freiberg,  a  Variety  cgntaining  a  trace  of  arsenic;  in  Mexico,  at  the  mine  Prsciosa  in  Puebla« 
Tith  tetnOiedrite.  From  tbe  Merococba  mines,  Peru.  Crystallized  and  massive  on  Snake 
Biver,  Summit  oountj,  Colorado,  with  rhodochroslte,  galena,  argentite,  pyrite. 

Named  from  Alabanda  in  Quia,  Minor. 

Aiti£-Cf.  Doelter,  Zl  Kr.,  11. 89, 1885.  and  C.  a,  10ft,  187%  1887;  alio  Wefnadwak,  Za. 
Kr.,  17. 500, 1890. 

Bit-' Peters,  Jb.  Min..  585,  1801.  *  Bohrauf,  Nagyig.  Fogg.,  127,  848^  1880. 


64.  OU)BAMim  jKhM^  1868;  Phil.  Tnns.,  London,  195. 1870. 
Isometric.   In  smUi,  nearly  round  sphemlee,  generallj  ooated  b;  ealdnm 
inlphate  as  reenit  of  alteration. 

Cleavage :  cabio.  H.  =  4.  G.  =  2  '58.  Oolor  pale  cheetnnt-brown,  transparent 
when  pure.  Isotropic 

Gempb — Oalcinm  sulphide,  CaS  =  Snlphnr  44*5,  Oaloinm  55*6  =  100. 
AmL— After  deducting  foreign  matter  (enstatite,  etc.): 
Oldbamite.  Incnutallon. 


OiS         HgS      CaSO.      CaCO.  troUite 
1.        89-87        8  25        895        848         —  =  100 

8.        9035        8  26        4  19         -  8-80        =  100 

Miskelyne  suraests  that  the  MgS  may  be  coniidered  either  as  a  mecbanlcslly  mixed  IngrS' 
dient,  or  as  a  consUtuent  of  tbe  mineral. 

Pyr.— Beadily  dissolved  In  add  with  the  evolution  of  bydrogen  sulphide  and  dqwddon  of 
■olphar. 

Obs. — Found  embedded  in  enstatite  or  augite  in  the  BustI  meteorite,  and  apparently  also  in 
that  of  BiahopvUle,  South  Carolina.  Named  after  Dr.  Oldham,  Director  (1803)  of  the  Indian 
Qeologlcal  Swveiy. 

OiBoavm  Jfoftb^m^  Phil.  Trans.,  196,  1870.  Small  «)lden  yellow  r^lar  octahednma 
occurring  in  oMhamlte  and  in  angtte  In  (he  meteorite  ftom  Bosti,  India,  It  is  suppoaed  to  be  a 
mlpUd^  OT  an  o^sttlphide,  of  calcium  and  probably  titanium.  Named  afterJCr.Qeo^Oaboma 

66.  PBim.AllBITB.  Elaen-NickelUes  Solmr.  Pogg..  88,  815^  1848.  Pentlandlte 
i>tt/V,Min..2,549.1866w  Ifleopyrite Oup.,  Mto.,  807. 16W7^fl1hiimiMrit  WiUM,  Synopa, 
MIn.,  S7,  187S. 

Isometric.    Massive,  in  irrannlar  aggregates. 

Cleavage  ootahedraL  Fracture  uneven.  Brittle.  H.  —  3*5-4.  G.  c:  4-60. 
Luster  metallio.   0(d«r       bronsfr-yeUor.  Streak  I%U  ImuiM-brown.  Opaque. 

Not  magnetic. 

Comp.— A  sulphide  of  iron  and  nickel,  (Fe;Bn)S.  In  part,  2FeS.NiS  s  Soli 
phur  36*0,  iron  42*0,  nickel  22*0  =  100. 

AmL-I,  8,  Bobeser,  L  c  8,  J.  K.  Manksntfiis  prtv.  ooatr. 

8                        Ni  On 

1  UBehaasuK          86-45        42-70  16-86  1  16  =  96-66 

%.                            86-64        40-81  81-07  178=  99-70 

&  Sadboiy               84-85       26-81  89'86*  0*84  =  100*15 

•WitkCotr. 
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An  analyds  of  the  Sudbuir  nickel  ore  by  Clarke  ud  Catlett  nve:  S  40-80,  Fe  15*07, 
ITi  41-90,  Cu  0-63,  SlOt  102  -  99  97,  G.  =  4-041;  this  correspoods  to  Hi*Fe8h  or  the  gnou 
fonnult  olpol/dymite  (p.  7e)»  Am.  J.  Sc..  37,  873, 1889.   Cf.  also  nrnrhoUte. 

Fyr*— In  the  open  tube  sulphurous  f  umesL  The  powdered  mineral  roasted  on  charcoal 
glTO  with  the  tiu»8  reactions  for  nickel  and  iron. 

OIml — Occurs  with  chaloopyrite  in  a  hornblende  rock  near  Liltehammer  In  southern 
Norway.  The  mineral  from  Budbunr,  Ontario,  (anal.  8)  Is  mined  exteoslrely  for  nickel;  it 
carries  a  liule  platloum  (0'006  to  0  024  p.  c)  probably  as  sperryllte,  Clarke  and  CaUett.  P^t- 
landlte  was  named  after  Mr.  Pentland. 

The  Sudbuiy  mineral,  examined  by  Penfleld  (prtr.  cootr.),  shows  distinct  octahedral  clear* 
age  (or  porting)  which  ldeDtlflaB.it  with  the  original  pentlandite. 


4.  ClDoatMir-lViirtsite-Mlllerlte  Group. 


67. 


Cinnabar 
CoyeUito 


HgS 
CuS 


68.  Onenoekito  CdS 

69.  Wvrtiite  ZnS 


Trapeaohedral 


Hemimotphio 


BhomboKedral  or  HexagonaL 

1-1453 
1-1466 

0-8109  or  0-9364 
0-8175  0-9440 


70. 
71. 
72. 

7S. 
74. 


KiUento 
Niccolite 
BreithanpUte 

Arite 
Troilite 
Pyrrhotita 


KiAs 
NiSb 
Ni(Sb,AB) 

FeS 

Fe..S.-..  etc. 


0*8194 
b-8586 


0-9883 
0-9462 
0-9915 


0*8701  1-0047 


If,  aa suggested  by  Grolh,  the  pnnnlnenLpyTamidB of  wurtzite,  greenocklte,  etc,  be  niado 
pyramids  ofUie  second  series  (eg-, »  ~  instead  of  1011),  iben  the  Taluea  of  i  in  ttaa 
second  column  are  obtained,  which  correspond  to  millerite.  The  form  of  seTeral  of  thflaa 
species,  however,  Is  only  Imperfectly  known.  A  rhothbohedral  form  for  greenocklte  has  baeo. 
flOggeited  but  not  proved. 

66.  OINMABAR.  Ktyy&Bapti  (fr.  Spain)  ThtopTtr.  'Aftfitov  DiMcor.  Minium  FArt**,, 
ftAk   Minium  ndtivum,  Qmn.  Bergzlnober,  .^mc.,  loterpr..  466.  1546.  Clnnabarite. 

Snnober.  Schwefelquecksllber,  Merkur-Blende  Qerm.  Cinnober  Swed.  Cinabre  A*. 
Clnabro  tUO.   Clnabrio  ^n. 

Rhombohedral ;  trapesohcdral  likq  qaartz.    Axis  6—  1-14526;  0001  A  lOlX 

KOO  itAt  1R"  SAhaKna' 


=  •62*'  54'  15"  Sehabofl'. 


Forms*: 

«  (0001,  &) 
n  (lOiO,  7) 
«(11^,  i-2)> 

a(l-0  i  l5,  tV)' 
b  (1-O  i  18,  A)' 
9  (1017,  i)» 
r  (lOin, 
IT  (1014.  i) 
f  (5-0-5. 14,  A)C 
f  (8-0-810,  A)' 
d  (1018,  i) 
/(8055.  I) 
a  (40i9. 1)* 


/J(808b.|)« 
A  (2028. 1) 
r  (7079.  If 
i(40l5,  if 
rdOil,  JZ) 

« (10-0-i6  «,V) 
1}  (60«5,  \f 
i  (40i3,  4)* 
f  (18  0  J8-9, 
X(W58.  I)' 
fn.(16-0i9-9.V 
m  (90&5,  I)* 
n  (20Sl.  S) 
at  (80Sl.  8)* 

9  (10-0  50-8,  V)* 


X  (808l,  Sf 
9r(60Sl,  0)* 
p  (7071,  If 

<r  (lO-oift  1,  loy 
k  (16-0-iJ-i.  uy 

*(0li9,-i)* 
b  (0118.  -  4) 

js:  (Qii4, -i) 

« (0^,  - 1) 
/,  (0826,  - 1) 

y.fOlia,  -4) 

h.  (0SS8.  - 1) 
i',  (0445.  -  I) 
J  (Olil,  -  !) 
k  (0654,  -  f ) 
I  (0448,  - 1) 

Mk.(016-ift'9,-V> 


n,  (OSSl,  -  3)         y  (22ft,  4-8  r.  tf 
if>  (0562.  -  I)*       «  (USl.  2-9) 
tf(033l.  -8)»  €(284l,4.8)» 

r(0liiii.-ii)^^Je!S^5.2i.'^^,i 


B(l^-5'30,  ^-S 
<7(1128.  1-2)' 
iir(llS4.  J-2  tf- 
i»(ll28,  !-3  Tf 
X  (2845. 

0(7-7-i418,.i-2)' 
/(lt-5'i&-8.  w 


Z  (6lS7.  H  0* 

fi{8-8-6  i8. 

/i(4i6-ISn.-H-t«>a 
ff(I  '8-l  lO,  -H)^ 
n  (1842,  -%\f 
C  (264l.  -  8-1  r)* 
i9(2-8  id(lv  -»-D^ 
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18*  Iff 

23'  4r 

¥ 

2r  58* 

% 

88*381' 

d 

46°  87' 

a 

60*  261' 

cn 

69°  it' 

eta 

75*  51' 

W  18' 

a  B  81°  24' 

e&  =  »*88' 

ck  58°  SO* 

e(  =  84*  80' 

KK-  =  81=  88' 


dd 

i 


=  40° 
=  47* 
=  67*4' 
=  69*68* 
=  78*  OJ' 


87°  23* 

AT"  ni' 

«■ 

97' 45' 

nn, 

65°  46' 

M» 

108"  la- 

OT, 

68°  51' 

114"  14' 

cu 

66'  21C 

& 

116°  38' 

77"  41' 

117°  48' 

81°  48' 

16°  U' 

uu' 

M'  83' 
58°  29' 

95°  38' 

«5' 

llO"  7i' 

mf 

59°  Iff 

83*1' 

TwiDs:  tw.  axis  d,  often  penetration-twins';  with  also  tw.  pi.  a,  sometimes  like 
Brazil  twins"  of  quurtz  .    Crystals  usually  rlionibobedrul  or  thick  tabular  in 

In  crystalline 


the 

babic,  rarely  showing  trapezohedral' planes;  also  acicular  prismatic, 
incnutationsj  grannlkr,  massive;  sometimes  as  an  earthy  coating: 

1. 


Almaden?,  Sbs.         Ht.  Avala,  Schmidt       Caliromla.        Ht.  Avala,  Sctiinidt 

Cleavage:  m  perfect  Fracture  snbconchoidal,  uneven.  Somewhat  sectile. 
H.  =  2-2*5.  G.  =  8-0-8-2;  8*090  G.  E.  Moore.  Luster  adamantine,  inclining  to 
metallic  when  dark  colored,  and  to  dull  in  friable  varieties.  Color  cochineal-red, 
often  inclining  to  brownish  red  and  lead-gray.  Streak  scarlet.  Transparent  to 
opoqae.  Optically  Indices:  co^  =  2*854,  =  3-201,  Dx'.  Polarization  cir- 
cular, chiefly  left  handed;  twins  sometimes  showing  Airy's  spirals'. 

Var.— 1.  Ordina)-jf:  cither  (a)  erj/ttattited;  (ft)  matiive,  grauular  embedded  or  compact: 
Mghl  red  to  reddish  dtowd  fn  color;  («)  earthy  tiud  bright  red. 

2.  Eepatie.  Quecksilbericbererz  aod  Qiiecksilberbranderz.  Oerm.  Inflammable  cinnnbar. 
Of  a  liver-brown  color,  wiih  sometimes  a  browuixh  strealt,  occusiooally  slaty  in  structure, 
though  commfuily  granular  or  .compact.  Cinnabar  mixed  with  qn  organic  aubatance  called 
idrieUine  (q.T.)  occuxs  at  Idrla.  'The  eoraUinen  of  Idrla  Is  a  curved  lamellar  variety  of  hjepailo 
donabar. 

Comp.— Mercuric  sulphide,  HgS  =  Sulphur  13*8,  mercury  86*2  =  100.  Usually 
impure  from  the  admixture  of  cky,  iron  oxide,  bitumen. 

Pjr.— Id  th..  closed  tubenlouea  black  sublimate  of  mercuric  sulphide,  but  with  aodlun 
carbonate  one  of  meullic  mercury.  Carefully  heated  lu  the  op«u  tube  gives  sulphurous  fumef 
and  metallic  mercury,  whicli  condenses  iu  minute  globules  oa  the  cold  walls  of  the  tube. 
B.B.  on  charcoal  wbolly  volatile,  but  only  when  quite  free  from  ganeue. 

Oba. — Occurs  chieny  in  veins  In  slate  rocks  and  shales,  and  rarely  io  gi-aultc  or  porphyry*. 
It  liAS  been  observed  iu  veins,  with  ores  of  iron-  The  Idria  mines  are  in  the  Cnrbooireiou' 
formation;  those  of  New  Alnuidet).  California,  io  paKially  altered  Creuceoiis  cr  Tertiary  beds. 
It  sometimes  occurs  in  6onnection  with  hot  springs  as  the  result  of  solfauiric  action.  Pyrite 
and  marcaalte,  sulphides  of  copper,  stibnlte,  realgar,  gold,  etc.,  are  associated  minerals;  calotte 
quartz  or  opal,  also  barlte,  fluonte,  are  gangue  mfnerals;  a  bituminous  mineral  (cf.  oapalite)  is 
common. 

Tlie  most  important  European  deposits  are  at  Almaden  in  Spain,  and  at  IdHa  !n  Carniola, 
where  it  is  usually  massive.  Ootislderable  amounts  are  now  obtained  at  Bahbmut  in  soulheru 
Kussia,  where  it  odours  as  an  ImpregDaiion  of  a  bed  of  Carboniferous  sandstone  from  14  to 
17  feet  in  thickness.  Good  crystals  occur  in  the  coal  formations  of  Moschellandsberg  and  Wolf- 
ttda  in  the  Palatinate.  Also  found  at  Relcheoau  in  Upper  Carlnthla;  In  gruywacke  at  Wiudiscta 
Eappel;  in  beds  traversing  gneiss  at  Dunbrawa  in  TransylvAnia;  in  fine  crystals  at  the  recently 
reopened  mines  of  Mt.  Avala.  near  Belgrade,  Servia:  at  Neumarktel  in  Carniola;  at  Ripa  la 
Tuscany:  at  Schemnttz  iu  Huniniry,  In  the  Umis  andihe  Nerchinsk  region  in  TmiiBbaikal. 
At  the  mines  of  Kwei  Chaw  io  China  abundanUy,  and  in  Japan.   In  Guadalcazar,  Huitzuco,  Saa 
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Ooofre  and  elsewhere  In  Mexico;  at  Huancavellca  in  southern  Feni,  abundant;  In  the  provlncet 
of  Coquimbo  and  Copiapo  In  ChlH.'  Also  In  !New  South  Wales,  New  Zealand,  and  Itanavaal, 
a  Africa. 

lu  t&e  17.  B.  forma  extensive  mines  In  Oalifomia,  In  the  Coast  Ranges  at  many  different 

Kints  from  Clear  Lake  in  the  north  (near  which  there  is  a  vein  Id  a  bed  of  sulphur)  to  Santa 
rtiaraCo.  In  the  south;  Important  mioea  are  at  New  Almoden  and  the  vicinity,  in  Santa  Clara 
Co.,  about  00  m.  S.8.E.  of  San  Francisco.  It  la  now  foimlng  by  aolfatarfc  action  at  Sulphur 
Bank.  Cal.,  and  Steamboat  SpriDgs,-  Nevada.  Alto  occurs  In  southern  Utah;  In  Idaho,  but  only 
as  rolled  masses.  Iti  Douglas  Co., 'Oregon.  In  British  Columbia,  sparsely  disseminnted  througa 
ft  crystalline  limestone  at  the  Ebenezer  Mine,  Hector  (Kicking  Horse)  Pass,  Rocky  Mts. 

.Tlie  uame  cinnabar  is  supposed  to  come  from  India,  where  it  is  applied  to  the  red  resin, 
dragon's  blood.  The  uative  cinnabar  o!  Tbeophrastus  Is  true  cinnabar;  be  speaks  of  its  adFord- 
ing  Quicksilver.  The  Latin  name  of  cinnabar,  nuni'vm,  Is  now  given  to  rod  iMd,  a  substance 
wbldi  waa  early  used  for  adulterating  cinnabar,  and  so  got  at  last  the  name.  It  has  hien  said 
(King  onTrecious  Stones)  that  the  word4n^  (miniera,  Zial.)  and  miMral  come  from  the  Latin 
for  quicksilver  mine,  miniaria  (Fodina  mlnlarla). 

Alt.— Pseudomorpbs  after  pyrite,  tetrubedrite,  dolomite  have  been  described  (Blum,  Pseud., 
Nachtr.,  a.  M8.  124,  3,  262);  also  after  stibntte  (Sandb.).  Heated  nearly  to  the  point- ot 
sublimation  andcaddenly  cooled  cinnabar  la  changed  to  the  blade  sulphide,  HgS;  cf.  meta* 
clnnsbarite. 

Art— St.  Claire  Devtlleand  Debray  have  obtained  rhombobedral  crystals  of  cinnabar  by 
sublimation,  see  Fouqu^L£vy,  Synth.  Mhi.,  p.  818,  188S:  also  Welnschenk.  Zs.  Kr.,  17,  498. 
1890. 

Raf.— ■  Ber.  Ak.  Wlen,  6,  68, 1861;  angles  confirmed  by  Kuksharov,  Min.  Russl.,  6,  297. 
1870.  *  See  Sbs,,  1.  c.  for  early  literature,  new  planes,  etc.;  also  later  Mgg.,  Jb.  Mln  ,  2,  29, 
1882.  The  distinction  between  +  and  —  forms  is  not  always  surely  made.  cf.  Schmidt*. 
«  D'Achiardl,  as  a  trigonal  prism,  tetartohedml.  Rlpa,  Tuscany,  Boll.  Com.  G  .  2,468.  1»71. 
Min.  Tosc.,  2,  282,1878.  *  Mgg  ,  Almadeo.  Spain,  I.  c.  *  Tscb.,  Nikitovka,  Min.  Mitth.,  7. 
861, 1886.  •  A  Schmidt.  Mt.  Avala.  Servia,  FOldt.  KOzl.,  17.  505, 1887,  and  Zs.  Er.,  13.  488, 
1887;  no  attempt  la  made  to  distioguish  between  -f-  and  —  rbombobedrons.  nor  between  r  and  I 
tnapezohedtons.   *  Traube,  Mt.  Avala.      Kr.,'14,  668,  1888.   •  Propr.  Opt.,  1,  77,  1857. 

*  On  the  genesis  of  cinnabar  deposits,  see  Phillips,  Q.  J.  O.  Soc,  187$;  Christy,  Am.  J.  Sc  . 
17.  453.  1879;  also  LeConte,  lb..  M,  28,  1882;  26,  424,  26,-  1.  1888;  Becker.,  Ib.,-33.  190.  1887. 
and  Mon..  13,  U  S.  Q.  Surv.,  1888.  In  the  latter  there  Is  glroD  a  full  description  of  the  occur- 
rence of  cinnabar,  especially  in  CaliforDia-and  also  throughout  the  world.  Becker  concludea 
that  the  cinnabar,  pyrite  and  gold  of  the  quicksilver  mines  of  the  Pacific  Slope  reached  their 
present  position  In  hot  solutions  of  double  sulphides  leached  from  the  adjacent  granite  or  th« 
maspos  underlying  it  (p.  449). 

Etbioputb  AOam,  Tftbl.  Mln.,  60,  1869i  Elftck  mercnnnu  iplphide,  HgtS;  It  ts  aft 
unstable  compound,  not  known  to  occnr  in  nature. 


67.  OOVSIiUTB.  Ftaett^ten.  Oeogn.  Arb.,3, 129(fr.  Sangerhausen);  EupfeHndlg 
In  Hoflm.  Min.,  4.  2,  178,  1817.   Bi-solfuro  dl  rame  che  formasi  attualmente -nel  VemiTio 
CoveUi  (1826).  Att.  Acc.  Napoll,  4.  9,  1889.   Indigo-Copper;  Blue  Copper.   Covelline,  Sulfure 
decufmduV^ve,  £^.,3,  409,  1882.   Breithauptlte  Chapm.,  Uin.  126^  1848.  Guitooite 
iVatf,  Am'.  J.  8c,  23,  449,  18S6,  23,  400,  1857.   Cobre  afiUado  4»n,  .8.  A 

Hexagonal  or  rhombobedroL    Axis  I  =  1*1466;  0001  A  1011  =  53"  &6f' 

Eenngott . 

Fonwi  e(0001.O).  a  (llSO.  <-2);  a(ll38,l-8),  jr(i8il.*4«>. 

Angles:   <w  =  48-54'.   ey  =  7r  42',   asr' =  44' w'  =  68"29',         =  W  W 
Karet;  in  hexagonal  crystals  witk  faces  m  and  x  horizontally  striated.  Com- 
monly masdive  or  spheroidal;  surface,  sometimes  crystalline. 

Cleavage:  basal,  perfect.  Flexible  in  thin  leaves.  H.  =  l-ff-3.  O.  =  4*590, 
4*636  crystals,  Zeph.  Luster  of  crystals  Bubraetallic,  inclining  to  resinous,  a  little 
pearly  on  cleavage-face ;  subresinous  or  dull  when.  massiTe.  Color  iu^igo-blne  or 
darker.  Strei^  lead-gray  to  black,  shining.  Opaque. 

CoMp.~CnpTic  snlptaide^  OuS  =  St^lphnr  33  6,  copper  66*4  a  100.  Analyses, 
Sth  Ed.,  p.  84. 

Pvt.— In  the  closed  tube  gtves  a  sublimate  of  sulphur:  In  Qie  «na  tube  ralpbunms  funas. 
B.B.  on  charcoal  bnnis  with  a  nine  flame,  emitting  the  odor  of  mlphur,  and  fuses  to  a  globule, 
irhlch  reacts  like  chalcoclte.  _  ,       ..    .    «  ,         ,  .    „  . 

Oba.— With  other  copper  ores  near  Baden wellar .In  Baden;  at  Lcoganr  In  Salzbutg  witli 
Chalropyrite,  eometimea  In  small  crystals;  at  Elelce  In  Poland;  Sangerhausen  in  8u<mj's 
Mansfeld,  Thnrlngia;  Vestivlus,  on  lava;  common  In  Chili. 

Named  a^r  ».  Covelli  (1790-1829),  the  discoverer  of  the  Vesuvtan  covelllte. 
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CoTelllte  is  a  result  of  the  alteration  of  other  ores  of  (^per,  and  !•  ofteo  mUed  with 
tbtloociu:,  f rOm  which  tt  hu  beea  derived.   (See  Difenite  and  CmvuniU,  p.  SO.) 

Artt^— Formed  M  low  tempmtvrei  (lo  90O'  C.)  Crom  CuO,  while  at  higher  teiuperature^ 
too  from  Cu.0,.  chalcodte  (CutB)  rmHU,  Doelter,  Ze.  Sr..  11, 8<  1885;.  alio  Weuudwiik,  la 
CfTMAls.  ib ,  17,  497, 1890. 

Be£<—  ■  Leoganr,  Ber.  AJl  Wlen,  88, 18S4;  tfi«  mgsettlon  of  Gfoth  as  Uf  positien  is 
hers  followed,  dnce  tt  shows  tiie  probwle  relatlcm  to  clnnahar. 

Cantonitb  is  corellfte  from  the  Guton  mln^  Oeoiighi.  occurring  In  cnbe^  witrb  a  cuhlcal 
deangc.  It  Is  associated  with  AorrMU  (nwadomorpbs  of  chalcocite  af  gatena,  see  p.  00), 
iiul  is  regarded  by  Qenth  as  a  psendomorpn  of  corelllte  after  the  haxriiite. 

68.  OREBNOOKITII.   Oreenocklte  Jonuwrn,  Ed.  N.  PMl.  J.,  28,  890. 1840.  SulphUTCtot 

Csdmiam  Connei,  tb.,  898.   Cadiaium-blende.   Cadmiuiy  sulfuric. 

Hexagonal;  hemimorphio.    Axia  i  =»  O^lOOl;  0001  A  lOU  =  43"  3" 


FoxiBs': 
e(0OOI,  Oi 

m(1010,  /) 
a  (11^,  i^) 
ft  (.8130,  H) 


«(I017.  I) 

r(8-o-8ao.^) 

T  (1.015,  J) 
i  {1013.  i) 
Pt«0S8.  I) 


tm*.  ^ 
•(i<fli.  1) 

P(4048,  I) 
ff (8086.  I) 
0f(fO58;  I) 


9  (70?4..i) 
t  (90Sl,  8) 


«  (SUBl,  8) 

w(10^^iO-8.V> 
•  (4041,  41 


r(5051,  S> 
((6061,8) 
J  (11^  ,  8-8) 


Of  the  above  forms  y,  w,  p  liave  been  observed  only  at  tb*  lower  extremity  of  the  crystala 
The  fenn  of  greenockite  Is  near  that  of  the  other  hemlmorpUc  qt^es,  lodyrlte  aod  siudte. 


cy=  S'  V 
«r  =  10°  864' 
c<  =  85*  5^ 
«p  fiU' 
d  =  35"  6' 


ep  =  51*  18* 
«9  =  66'  ir 
w:=  67*81' 

et  =  ^ei-  68'  68" 
e»=  70' 84' 


ew  =  72'  14' 
ce  =  76'  8' 
«r  s:  77°  66^' 
e(  =  79*  6«f 
«i  =  88*  " 
«r  ^84° 


»'  =  89'  38' 
ss'  =  68'  20^' 
«sr  =  67*  4U' 
Sl^  =  80'  SR', 
««  =  48*  801' 
MU^  =70*1' 


Crystals  hemimorphic, .  terminated  by  c,  ct  or  cynpx  below,  above  more 
oom^lez;  the-pyramidul  facej  often  striated  burizontallj, 
and  in  oscillatory  combination. 

Cleavage:  a  distinct^  Fdl.;  c  imperfect.  Fracture 
coDchoidal.  Brittle.  H.  =  3-3-5.  O.  =  4*9-5*0.  Laster 
adamantine  to  resinous.  Color  honey>>  citron-'br  orange- 
yellow;  also  bronze-yellow.  ,8treak-powder  between  erange- 
jellow  and  brick-red.  N^ly  trwisTOrent.  Optically 
Double  refraction  weak,   aa  =  2  688  Hlr. 

Cftiip. — Cadmium  sulphide,    CdS  =  Sulphur  22*3, 
cadmium  77*7  =  100. 

Pyr.,  etc— In  the  closed  tube  assumes  a  carmioo-red  color  white  hot,  fading  to  the  orT^nat 
yellow  on  cooling.  In  the  open  tube  gives  sulphurous  fumes.  B,B.  on  charcoal,  either  Mona 
ornithsuda,  gives  lu  RF.  a  reddlsh-browD  coatiug.   Soluble  In  hydrochloric  acid,  affording 

bydrogeu  sulphide. 

Ofaa.— Occurs  in  short  bexagooal  crystals  at  Blshopton,  In  Renfrewshire,  Seotlaod;  in  a 
porphyritic  trap  and  amygdaloid^  associated  with  pi^hnlio;  also  atBowli^  oear  Old  Kilpittrlek. 
and  at  the  Boylestone  quarry,  Barrhead  near  Glasgow.  At  PHbram  In  Bohemia,  as  a  coating 
especiully  on  sphalerite;  similarly  elsewhere  not  uncommoo,  as  at  Bleiberg.  Carlnthia,  Pierrefll  le. 
Basses  Pyrenees.  Lauriuhi,  Greece;  so  too  in  the  U.  6.  at  the  Ueberolh  zinc  mine,  near  Friedeos- 
Tllle,  Lehigh  Co.,  Pa.,  and  in  the. zinc  region  of  southwestern  Missouri;  In  Marion  Co.,  Ark., 
occurs  coloring  smitbsooite  bright  yellow. 

Named  after  Lord  Greenock  (later  Earl  Catbcart).  The  first  crystal  was  found  about 
1810  by  Mr.  Brown  of  Laiifyne,  and  was  taken  by  bim  for  sphalerite.  It  was  over  half  an 
inch  arrOBS. 

Artii— Obtained  by  Hautefeuille  lo  hqmtmorpbic  crystals  resembling  the'natuial  oaeiw 
C.  R,  93,  8^,  1681.   Not  an  uncommon  furnace  product. 

RaL— >  Jb.  Min.,  3,  18,  1886;  for  first  description  of  crystals  see  Brelth..  Togg..  61,  1507, 
1840:  he  calls  attention  to  the  relations  of  the  group  of  hexagonal  (aod  rhombofaedral)  sulphides. 
Greg  and  Lettsom,  and  Hlr.  give  only  eamixMv.  Kk.  gave  in  1871,  h  =  0-81857,  Bull.  Acad. 
St.  Pet..  16,  819;  later  also  ^  =  0-817847,  MIn.  8,  185,  1881.  Bchtller  regarded  araf.  ctyit 
examined  by  him  as  rhAmbohedr&i.  Ueb.  Ann.i  87,  40,  1858. 
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«■  WUKTOITAK  C.  .PViKltfl.  C.  R..  52,  988,  1861.  Spkuterit  frtfOA.,  B.  H.  Ztg..ai.  98, 
186S,  2S,  198.  FBseiige  Blende.  SchaleDblende  pu 

Hexi^oiial;  hemimorphiG.  ^  <^  =  0-81747  ;  0001  A  lOll  =  43**  20f' 
Friedel'. 

Fonu'i  0(0001.  0);  m  (1010,  7),  a(ll30,         c(4045.  {),  paOll,  1),  0(2OSt 
Angles:  <»  =  8r  8*',  »  =  •OS"  5'-4.       =  85°  4',  j^'  =  40°  9*.       =  dS"  2r. 

Kataral  crystals  qnartzoids  {p)  with  also  fft,  both  planes  horizontally  striated. 
Also  fine  fibrous  or  columnar,  massive. 

Cleavage:  a  easy;  c  difficult.  H.  =  3 "5-4.  G.  =  3*98.  Luster  resinous- 
Color  brownish  black.   Streak  brown.    Optically  4-*    Double  refraction  weak. 

Vur. — 1.  Crystals,  hemlmorphic  likegreenockite..  2.  Massive,  fibrous,  moluding  the  varieties 
of  "  Schaleo blende  "  having  a  fine  columnar  structure  (Moelling). 

Cemp.— Zinc  sulphide,  ZnS  =  Sulphur  33,  zinc  67  =  100. 

Pyr. — Same  aa  for  sphalerite. 

Obs. — From  a  silver-mine  near  Oruro  la  Bolivia.   Also  from  Albergaria  Velha  in  Portugal; 
froa  Quesbesita,  Peru,  in  tabular  crystals  grouped  and  forming  a  crust,  some  of  the  crystals 
inch  across.   In  fine  pyramidal  crystals  with  sphalerite  and  quartz  at  the  "  Original  Butte 
mlne^  Butte  City,  Montana. 

The  massive  fibrous  forms  of  "  Schalenblende"  occur  at  Pribram,  Lfskcard.  etc  Other 
forms,  from  Stolberg.  Wieslocb,  Altenberg,  are  in  part  wurizlte,  in  part  sphalerite. 

Named  after  the  French  chemist,  Adolphe  Wurtz. 

ArtlL— Hrst  made  by  St.  Claire  Deville  and  Trooat  by  fusing  zinc  sulphate  with  CaFr  and 
BaS  In  equal  paHs  (C.  R,  62,  920,  1661);  also  in  crystals  by  a  long  and  high  heating  of 
amorphous  sphalerite  (Sidot.  C.  R.,  62,  999,  1866);  or  by  subliming  the  spliatcrite la  a  current  of 
sulphurous  oxide.  lODg.  transparent,  colorless  hexagonal  prisms  have  bL>en  formed  (ib.,  63, 
188,  1866).  Of.  also  Hautefeuille;  also  Noelting  (Inaug.  Diss.,  Kiel,  1887).  who  traces  out 
the  relations  of  n)ba1erite  and  wurlzfte,  and  shows  that  the  latter  has  often  J>cen  produced  in 
nature  from  the  rormer. 

Bel^<  On  ftrUf.  cryst.,  C.  R,  62,  1002,  1866;  Foerstner  obtained  h  =  0-8003,  Zs.  Sr.,  6, 
88^  1881.   *  On  nat.  cryst.,  Bolivia,  only  e,  m,  a,  o,  I.  c. 

ERrrHROZiNcrrs  Damour,  Bull.  Soc.  Min.,  3,  156,  1680.  Probably  a  mauganesian  variety 
of  wurtzite.  Occurs  in  thin  plates.  Optically  Tiniaxial,  positive  (Dx.,  lb.  4,  40,  1881).  Soft. 
Color  red.  Streak  pale  yellow.  Translucent.  Contains  sulphur,  zinc,  manganese.  In  veine 
of  l^iis  Uusuli  from  Slboiiu 


7a  miiLBSITB.  Haarkfes  (as  a  var.  of  Schwefelkies)  Wern.,  Betgm.  J.,  888, 1789  (fr. 
Johanng.);  Bt^ann,  id.,  175,  1791.  Fer  sulfur^  capillaire  (ns  a  vnr.  of  Pyritc)  B..  Tr.  4,  1801, 
Capillary  Pyrites.  Oediegen  Nickel  Klapr.,  Beitr..  6,  231,  I8l0.  Schwefelnickel  Berz.;  Arf- 
«w&»,  Ak.  H.  Stockh.,  427,  1822.  Harklse  Beiid.,  Tr.,  2,  400,  1882.  Capillose  Chapman.  Min., 
185,  184B.    Millerit  Baid.,  Handb.,  561,  1845.    Trichopyrit  Olock.,  Syu.,  43,  1847. 

Nickelkies  Oerm.  Sulphuret  of  Nickel.  Nickel  sulfure  Fr.  Bulfuro  di  Nickel.  Archise 
ttat.   Sulfuro  de  alguel  ^an. 

Rhombohedi-al.   Axis  6  =  0-9883;  0001  A  1011  =  48"  46^'  Miller'. 

Forms':  mdOlO,  1),  a {11^.  i-%  k&\M,  H>:  *'(10ll,  B);  also  as  cleavage-faces: 
•  dOie,  t).   d(l0i8.  i>:  «,(0li6, -t),   d,  (01l8,  -  i). 

Angles:      -  18°  37i',   dd'  =  •35'  53',   rr'  =  81'  17',   dd.  -  20°  29'. 

Usually  in  very  slender  to  capillaiy  crystals,  often  in  delicate  radiating  groups; 
sometimes  interwoven  like  a  wad  of  hair.  Also  in  columnar  tufted  coatings,  partly 
semi-globnlar  and  radiated. 

Qeavage:  e,  e^,  d,,  all  perfect,  Mir.  Fracture  uneven.  Brittle;  capillary 
crystals  elastic.  H.  =  3-3  5.  G.  =  5-3-5-65;  5-65  fr.  Saalfeld,  Rg.  Luster 
metallic.  Color  brass-yellow,  inclining  to  bronze-yellow,  with  often  a  gray 
iridescent  tarnish.   Streak  greenish  blacK. 

Comp.— Nickel  sulphide,  NiS  =  Sulphur  35*3,  nickel  64-7  =  100. 

Prr.,  etc — In  the  open  tube  sulphurous  fumes.  B.B.  on  charcoal  fuses  to  a  globule.  When 
mMsiea,  gives  with  borax  and  salt  of  pliosphorus  a  violet  bead  in  O.F. ,  becoming  gray  in  II.F. 
iFrom  reduced  metallic  nickel.  On  cliarconl  In  R.F.  the  roasted  mineral  gives  a  coherent 
metallic  mass,  attractable  by  the  magnet.  Most  varieties  also  show  traces  of  copper,  cobalt,  and 
Iron  with  tlie  fluxes. 

Obs.— Occurs  (»>mmon1y  iacapUIaiy  crystals,  in  the  cavities  and  among  crystals  of  other 
minerals.  Found  at  Joocliinutluu  In  Bohemia:  Johonngcorgenstadt;  nHbnim;  llieclielsdorf: 
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Andmsbeif :  mmmeMBhit  i^ne  near  Freiberg  and  MarleiibBig  t&  Sftxonjr;  At  Udieioaz, 
Belgium:  Cornwall;  near  Kerthyr  Tydril,  at  0owlali.  occuplea  caTlties  In  nodulea  <» 
liderite. 

Ocean  at  Ihe  Sterling  mine,  Antwerp.  N.  T.,  in  radlstfng  groups  of  capillary  crystals  with 
snkerite  in  cavities  in  liematlte;  in  Lancaster  Co.,  I^,  at  Qap  mine,  with  pyrruotite,  in  tliin 
coatiugsof  a  radiated  tibrous  structure,  often  with  a  velvety  surface  of  crystals,  or  tufts  of 
ndi&tcd  uecdtes.  With  calcile,  dolomite  and  fluorite,  forming  delicate  tangled  hair-like  tufts, 
iu  gciMles  in  limestone,  often  peaelratlng  the  caldte  ciystals,  at  8t.  Louis.  Mo.  \  ihnilarly  neai 
iliiwaukee,  Wis. 

Suied  to  occur  iu  considerable  deposits  In  quartz  near  Benton  In  Balloe  Co.,  Arkansaa 
(itui.  Kes.  U.  S.,  128.  18117),  Sparingly  present  wfih  pyrite  and  marcaslte  at  one  of  the  cinnabar 
miD;s  iu  Pope  Valley,  Mayacmas  dlstn,  Cal.  With  a  green  chromtferous  garnet  in  Orford 
Township,  Quebec,  dissciuiuuied  In  grains  in  calcite. 

Ideulilied  in  tlie  nickeliieruus  metallic  Iron  of  Santa  Catarloa,  frazil  (Ueunier). 

ArtU— Obtnined  in  groups  of  aciculsr  crystals  by  Weinscheuk,  Zs.  Kr  .  17.  800, 1800;  alio 
earlier  by  Baubigny,  Fouque-Levy,  Synth.  Min..  806,  1883. 

'llie  AipiIIanr  j^/ritM,  Uaarmn,  of  Werner  was  true  mfllerlte,  from  JobanogeorgeDStadt, 
according  to  Hofmaun,  Min.,  4, 166, 1817.  Bat  capillary  pyrita  and  marcaallc  have  aometimea 
gone  by  the  same  name. 

Rat-'  Pbil.  Hag..  6,.  104. 1885; or  FOgg..  36,-476. 1886,  and  Mlo;.  p.  168^  18S2.  Cf.  Brelth., 
Pogg.,  51,  511,  1840 

Jaipurite.  Sulphuret  of  Cobalt  MiddUton.  Phil.  Mag.,  38,  1846.  Syepoorlte/.  Ificolt, 
Min..  45S,  1840.  Jeypooiite -Aw,  Proc.  Roy.  Soc,  31,  293,  1878.  Jaipurite  F.  R.  MalUt, 
Reooids  Geol.  Surv.  India,  U.  pt.  2.  190,  1880,  and  Hln.  India,  16,  1887.  RutAdle  Adam, 
Tabl.  Mta  ,  Si,  1869.    Kobaltsulfutet  pt.,  Schwefelkobalt  pt..  Eobaltkles  pt.,.Oraukobalter^ 

KobsHblende  Oerm. 

Described  as  a  simple  cobalt  sulphide  (CoS),  oconrriog  massive.  with'O.  =  S-46.  and  oT  a 
steel-gray  color,  stated  to  have  been  found  at  the  Ehetrf  mines,  Jaipur  (Syepoore,  Jeypoor), 
Rajput&na,  India,  and  to  be  "  used  by  Indian  jewelers  for  staining  gold  of  a  delicate  rose  color." 
Ibllet  <l.  c.)  questions  the  existence  of  the  mioeral,  he  having  found  only  cobaltite  and  danaMe 
At  the  locality.  Moreover  the  cobalt  ore  from  the  Khetri  mines,  sold  to  Indian  enamelers  under 
Ibename  of  "sebta,"  is  used  Id  enameling  in  different  shades  of  blue  (not  red)  on  aold  and  silvo-. 

It  ia  to  be  noted  hen  that  WetaHchenk  descilbea  an  artificial  cobalt  monoauiphlde.  CoS,  in 
tin-white  timtala  resembling  those  obtained  of  the  nickel  sulphide,  mllleilte.  See  Zs.  Sr.,  IT, 
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71.  mOOOUTB.  Kupfenitckel  S^rne,  Anledd.  Malm  og  Berg.,  76,  1604.  Cupmnx 
Nicolai  [mistaken  trl.]  J.  Woodward,  Fobs..  1788.  Kupfemickel.  Arsenicum  sulphure  et  cupro 
miniiralisatum,  ocris  modo  rubente,  Walt.,  838,  1747.  Nlccolum  ferro  et  cobalto  arsenitatis  eC 
sulphiiratis  miu.  (fr.  Saxony)  Cronat.  Ak.  H.  Stockh.,  1751,  1764  (first  discov.  of  metal);  Min., 
218, 1758.  Cuprum  min.  arsen.  fulvum  Linn.,  1768.  Miue  de  cobalt  nrsenicale  teoant  cuivre 
Sage.  Min..  58.  1772;  ds  Liale,  Crist.,  3,  135,  1788  Kiccolum  nativnm  Berfftn.,  Opusc.  3,  440, 
1780  Rothnickelkies,  Arseuiknickel,  Oerm.  Copper  Nickel,  Arsenical  Nickel.  Nlckellne 
Baid..  Tr..  3,  586.  1888.  Arsenischer  PyrroUn  Bre&A.,  J  pr.Ch..  4.  366,  1885.  NiccoUte  Asna» 
Niquel  rojo  Span. 

Antlmonarsennickel  FMermn,  Fogg..  137,  896, 1869.  Aarite  AOam,  TWbl.  Uln..  4Si,  .18601 
Arite  Pitam,  C.  R.,  76.  389,  1878. 

Hexagonal.   Axis  i  =  0-8194;  0001  A  lOil  =-  •43°  25'  Breithaupt'. 
Fonna:  e(0001,  0),  mdOlO.  /):  «(lMl.  1).   Angle:  ISC'  =  40"  IS*. 

Crystals  rare.  Usually  massive,  strnctnre  nearly  impalpable;  also  reniform 
with  a  columnar  strncture;  also  reticulated  and  arborescent. 

Fracture  uneven.  Brittle.  H.  =  5-5-5.  G.  =  7-33-7'67.  Luster  metallic. 
Color  pale  copper-red,  vith  a  gray  to  blackish  tarnish.  Streak  pale  brownish  blaCk. 
Opaque. 

Comp.— Nickel  arsenide,  NiAs  =  Arsenic  56-1,  nickel  43-9  =  100.  Usually 
contams  a  little  iron  and  cobalt,  also  sulphur;  sometimes  part  of  the  arsenic  i» 
replaced  by  antimony,  and  then  it  graduates  toward  breithauptite.  The  intermediate 
varieties  have  been  called  ante. 

AnaL— 1,  Petersen,  Pogg.,  134,  82,  1868.  8.  Winkler,  Jb.  Min.,  818, 1879.  8,  L.  BlpOe^ 
Zs.  Kr..  11.  815.  1885.  4,  (Tenth.  Am  Phil.  Soc..  30.  408, 1688.  0-7.  Berthier.  Ann.  Mines,  < 
467.  1819:  fbld.,  7  687. 1886.   8,  Feteiaen,  FOgg.,  137.  896. 1669.   9,  Plsani.  L  o. 
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Sb 

6 

NI 

Fe 

68-49 

1-18 

43-86 

0-6?  Bl  0-54  =  99-74 

60-78 

8-85 

43-41 

1-40  810. 1-65=100-09 

68-88 

8*80 

12-6S 

0-17  Bl  0-10  =:  100-58 

46-81 

824 

80S 

44-76 

0-60  Cu  1-69    Co  1-70 

=  100  83 

48-80 

8-00 

300 

89-84 

tr.  Co  0-16  =68-90 

82-S 

280 

2  5 

34-5 

1-4  SiO,  2-0  =  100-7 

8S-0 

2.8 

830 

1-4  SiO,  2  0=100 

80-06 

1-77 

89-81 

0-06  Co  fr.=100-83 

11-6 

48-6 

1-7 

87-8 

Zn  2-4  =  101-6 
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I.  OnUnarg. 

1.  Wittlchen  O.  =  7-686 

&  TelhadeKa  m&e,  Portugal  G.  =  7  88 
&  Dobfifiu  ti.  =7-618 

4  SiWer  CIIIK.  Ool.  G.  =  7*814 

'  2.  AnfimoniaL 
0.  AUeniont 
6.  Balen 
7. 

6.  Woirach  G.  =7-60 

Q.  ArUe  G.  =  7-19 

Pyr.,  flto.— Id  the  closed  tube  a  falot  white  ciystalline  sublimate  of  arseuic  irioxide.  lu  the 
OpeD  tube  a  sublimate  of  arsenic  trioxide,  with  a  trace  of  sulphurous  fumes,  the  assay  becoming 

Sellowtsh  green.   On  charcoal  gives  arsenical  fumes  and  fuses  txi  a  globule,  which,  treated  with 
orax  glass,  affords,  by  successwe  oxidation,  reactitms  for  iron,  cobalt,  aud  nickel;  the  nntlmo- 
aial  varielles  give  also  reactions  for  autimony.    Soluble  in  aqua  regla. 

Obs.— Accompanies  cobalt,  silver,  and  coppet  lu  the  Saxon  nilues  of  Aonaberg,  BchueebeTg, 
etc.:  also  In  Thuringia,  Hesse,  and  Styria,  aud  at  AUcmoot  In  Dauphine:  at  the  Ko  mines  fa 
Kordmark,  Sweden;  at  Balen  lu  the  Basses  Pyrgn^  (arite);  occanonally  in  Cornwall,  as  ak 
Pengelly  and  Wheal  Chance;  formerly  at  the  Hilderatoue  Hills,  Scoilaud;  at  ChaBarcillo,  near 
Copiapo,  and  at  Hubsco,  GhiU;  abundant  at  Hlna  de  la  Rlojn,  Orlocha,  in  the  Argentine 
Republic. 

Pound  at  Chatham,  Conn.,  In  gneiss,  associated  with  smnltite;  sparingly  at  Fnnklln 
Furnace,  N.  J.  (Koenig); -Silver  Cliff,  Colorado;  Tilt  Cove,  Newfouiidlnnd. 

Named  from  tlie  contained  metal.  The  name  of  the  species  should  he  formed  from  tue 
tiatiii  word  for  nickel,  nieeolum.  proposed  by  Cronstedt,  and  hence  should  be  written  nieeoUnet 
or  better  nieeotite,  in  place  of  Beudant's  nie&Uiu. 

Ba£— <  L.  c.  Pogg..  61,  515. 1840. 

72.  BRBITHAUKi'lTB.  Antimonnlckel  Btnm^  A  BMum.,  Gel.  Adz.  G6tt..  8001, 
1888.  Antimouial  Nickel.  Hartmannite  Chapman,  mix.,  1848.  BrelthaapUt  Baid.,  Handb.. 
659, 1845. 

Hexagonal:   Axis  6  =  0*8586;  0001  A  lOU  =  44°  Breithaupt'. 
Forms:  c(0001,  0),   fB  "(10i0.  /);   i(10i2.  i),   w  {8052.  f ),   e  (20Sl,  2)*. 
Angles:   o  =  26"  28',  e»  a  •56' 6',   £e  =  68°  14',   u' =  25' 40'.  u)tf'=49*3. 

Crystals  thm  tabular,  rare;  alao  hexagonal  prisms  (artif.*).   ArboreGCent  and 

disseminated,  massive. 

Fracture  uneven  to  small  subconchoidal.  Brittle.  H.  =  5-5.  G.  —  7'541 
Breith.  Luster  metallic,  splendent.  Color  on  the  fresh  fracture  light  «opper-red, 
inclining  stronelj  to  violet.    Streak  reddish  brown.  Opaque. 

Comp.— Nickel  antimonide,  NiSb  =  Antimony  67-2,  nickel  32*8  •  100. 
Arsenic  is  sometimes  present;  compare  analyses  5-9  under  niccolite. 

Pyr. — In  the  open  tube  white  antlmonlal  fumes.  On  charcoal  fuses  in  RP. ,  gives  off  anil- 
monial  fumes,  att'd  coats  the  coal  white;  If  lead  is  present,  a  yellow  coating  near  the  assay; 
treated  with  soda  ^he  odor  of  arsenic  may  be  distinguished  in  most  specimens. 

Obs. — Found  in  the  Harz  at  Andreasberg,  with  calclte,  galena,  and  suiallite.  Has  been 
observed  as  a  furnace  product,  crystallized,  cf.  ref.'  below. 

Named  after  the  Saxota  mioeralogist,  J.  P.  A.  Breithaupt  (1791-1878). 

Ret—'  Pogg..  61,  613, 1840.   '  Brand,  on  artif.  cryst.,      Er.,  12,  284,  1886. 


73.  TROHJTB.  Pyrrhotite  pt  TroiUt  HaU.,  Ber.  Ak.  Wien,  47  (2),  388, 186& 
Usually  niaiisive. 

H.  =  4-0.    G.  =  4-75-4-82.    Color  tomback-brown.   Streak  black. 

€oinp — Iron  sulphide,  usually  accepted  as  FeS  =  Sulphur  ^6-4,  iron  63'6=10O^ 
it  may,  however,  be  jdcntical  witn  pyrrhotite,  as  urged  by  Meunicr. 

Anal.— 1,  J.  L.  Smith.  Am.  J.  Sc..  19,  156.  1855.  2.  Id.,  C.  11  .  81.  976, 1875.  ilso  Rg.,  I.e. 
8,  Rg.,  Miu.  Ch.,  53.  ISTS,  cf.  also  Pogg..  74,  44^},  184».  122,  3G5.  18C4.  4,  JS.  Ocinltz,  JU 
Uin..  e0&  1876.   6.  6.  Aleunier,  Ann.  Ch.  Pliys.,  17.  80,  1869. 
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B 

Fe 

Ni 

1.  Tazewell  Co..  Teua. 

85-67 

62-88 

0-88 

Cu  (r.  SiOa. 

S.  Serier  Co..  Tenn. 

0. 

=  4'818 

8831 

68-48 

90-69 

8.  SeelfisgeD 

0. 

=  4-787 

85-91 

68-85 

=  90-80 

4.  Nenntmaiuiidorf 

87-86 

68-68 

=  101 18 

8.  Toluca 

a. 

=  4-?M 

40*08 

014 

Cuft-.  ^98 

18 

&  ChftTcas 

G. 

=  4-780 

80-ai 

OS  88 

8-10 

ssoe-oo 

Pyr.,  etc.— Same  as  for  pytrhotite. 

Oba.— Common  la  iron  meteorites  to  nodules  dlssemioated  more  or  less  sparlngij  through 

the  mass,  also  in  narrow  veins  usually  separated  from  the  iron  by  a  thin  layer  of  graphite- 
It  is  assumed  by  Rcwe  that  the  Iron  sulphide  of  meteoric  Iron  Is  troillte,  that  of  meteoric 

stones  (sometimes  crystallized)  is  pyrrhotite,  but  as  remarked  above,  they  may  b«  both  pyrrholite. 
Named  after  Domlnico  TroIU.  who,  in  1766.  described  a  meteorite  that  fell  that  year  at 

Albareto  in  ModeDa.  which  contains  this  species. 

Artif.— The  simple  iron  monosulphide  Is  a  common  laboratoty  product.   Wefnscbenk  has 

obtained  it  iu  crystals,  small  hexagonal  tables,  ahowlDg  the  basal  plane  and  pyramids  (or  rhom- 

bohedrons).  Zs.  Kr..  17,  499.  1890. 


74.  FTRRTOnTB.  Vattenkies,  E^yrltes  fuses,  Mioem  hepsUcs,  pt.,  Walt.,  Min..  809, 
S18.  1747.  Pyrites  en  prismes  hexagonales  Fbrtt.,  Cat,  1779;  Bourn.,  de  Lisle^  Crist..  3.  848, 
1783.  Magoetiscber-Kies  Wern..  Ber^.  J.,  388,  1789  Magnetic  Pyrites  Kirwaa,  1796. 
Magnetic  Sulphuret  of  Iron.  Magueikies  Germ.  Fer  sulfure  magnetique  Fr.  Leberkies  pL 
Oerm.  Leberkies  Ltonh..  Handb.,  665.  1836.  Leberkise  Beud.,  Tr..  2,  404.  188&.  MagnetO' 
pyrite  Qlocker,  Urundr.,  1839.  Pyrrotia  pt.,  Magnetischer  Fyrrotio.  BnSth.,  J.  pr.  Co.,  4, 
S65.  1885.    Magneikis  Sweet.    Pirroliua  Itat.    Plrita  magoetlca  Span. 

Hexagonal    Axis^  =  0  8701;  0001  A  lOU  =  45"*  ?|'  Rose'. 

Forma*:  e (0001.  O),  mOOlO.  A  aai9a  i-8).  «<10il,  1),  s(90Sl,  9),  u(40ll,  4), 
«(606l.  6)>r  y  (80-0-SO-8.         e(11i&l.  8-8). 


«  =  45*  8 
es  =68-88 
ctt  =  70*  0' 


m  =  80"  35' 
«y  =  8r  30^- 
cs  =  OO"  7' 


w    =  41"80i' 
is'   =  »53'  II 
uu  =  88'  8 


TO-  =  51"  88* 
av  =41*80' 
flu'  =  68*  lO* 


Cyclopean  Is..  Slg.  Etizabethtown*. 
Hagnetio,  bat  varying  much  in  intensity; 


Twios:  tw.  pi.  5,  with  vertical  axes  nearly  at  right  angles  (t.  2).  Distinct 
crystals  rare,  commonly  tabular;  i.  a. 

also  acQ  te  py ram  i  d  al  with  faces 
strutted  horizontally.  Usually  maa- 
sive,  with  granular  structure. 

Pitrtinti:  c  sometimes  distinct; 
a  leK  so.  Fracture  uneven  to  sub 
eonchoidal.  Brittle.  H.  =  3*5-4 -5. 
O.  =  4-58-4*64.  Luster  metallic. 
Color  between  bi-onze-yellow  and 
copper-red,  and  subject  to  speed; 
tarnish.  Streak  dark  grayish  black, 
sometimes  possessing  polarity. 

Corap.— A  sulphide  of  iron,  often  containing  also  nickel;  formula  chiefly 
Fe„S„,  which  is  iilso  the  composition  of  the  artificial  compound  (Doelter). 
Analyses,  however,  vary  from  Fe,S,  up  to  Fe,,S„,  while  conforming  to  the  general 
formula  Fe„Sn  * ,.  Percent^  composition  Fe,,S„  =  Sulphur  38  4.  iron  61*6  =  100; 
Fe,S.  =  Sulphur  39*6,  iron  60'4  =  100;  Fe,S,  =  Sulphur  39*2,  iron  60*8  =  100. 

The  nuitlyscs  collected  and  tabulated  by  LindstrAm,  and  later  with  additions  by  Hitbermehl, 
show  :i  rariutfon  from  Fe :  S  =  1 : 1-1803,  corresponding  to  Fe»S«.  to  1  : 1-0610  or  Fe,„Sii.  The 
nintorial  may  not  in  all  cases  have  been  homogeneous.  Haliermeht  obtained  from  the  Bodenmais 
pyrrhotite,  re  =  60'57,  as  the  mean  of  14  determinatiODs.  (en  of  them  essentially  identicai.  on 
portiont)  separated  successively  from  tbe  fine  powder  suspended  in  water  by  a  strong  magnet; 
the  material  was  thus  proved  to  be  homogeneous  and  to  conform  closely  to  FcjS..  On  ihe 
other  hand  Bodewig  and  also  Doelter  have  obtained  FenSn.  The  FeS  of  anal  4  needs 
eon6nnation.  _ 

For  a  discussion  of  the  oompositloii  seeRg.,  Pogg.,  181,  887.  1864;  LIndstrOm.  Ofv.  Ak. 
Stoekfa..  32,  No.  2,  85. 1876;  Habermehl.  Ber.  Oberhess.  0«a.,  18,  88,  1879;  Bodewi^s  Zs.  Kr.. 
7.  174. 1888:  Doelter,  Hlo.  Mltth..  7,  585. 1886. 
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BULPHIDBa.  SBLBNWR8,  TBLLUBIDS8,  ETC. 


S  Fe 


AnaL— 1-3,  Bodewlg.  1.  c.  4,  Outknecht.  Jb.  Min.,  1,  IM.  1880.  Doelter,  1.  & 
6-11.  LlndstrOm,  1.  c.  IS.  NUbiod,  Cfv.  Ak.  8tockh..  41,  No.  9,  S9,  1884.  18-llL  17.  J.  F. 
Hackenzto.  priT.  cootr.  16,  Harrington,  Ajn.  J.  Be.,  11,  887,  1876.  18,  19,  Be.,  L  a 
SO,  Fiinaxo.  KVL  Soc  Toic;  ITS.  1861.  SI.  Uutachler;  Lteb.  Ann..  185.  908, 1877. 

1.  ScbrelberabHi 

2.  Fallanza 
8.  Bodecmats 

4.   Tavctschthal  O.  =  4-69 

8.  Scboeebeig 

8.   Fretbetg  G.  =  4-649 

7.  UlO  G.  =  4-687 

8.  EoDgsberg  G.  =  4'fi84 

9.  Tammela 

10.  SmOrvik 

11.  Adolfsgrufva 
18    Vestr.  Silfberg    .    G.  =  485 
18.   Monroe,  Conn. 
14.   Brewster,  N.Y.       G.  =  4  M 
18.   Fort  Montgomery, 

Putuam  Co..  N;  T  O.  =  4-64 
Ifio.  "        pt.,  magneUe 

\Sb.  "        pt..  tu)n-magn«l»e 

16.  XUzabetbtown         G.  =  4-688 

8.  HiekeiifiBrow. 

17.  Sudbury         G.  =  4-51 

18.  HlUen  O.  =  4  077 

19.  Gap  Hloe,  Pa.  G.  =  4'543 
SO.  Frigldo 
81.  Todtmoos 


88*66 
38-76 

88-  45 

86-  85 

89-  10 
38  88 
38-22 
38-89 
89-74 
38  77 

87-  77 
37-76 
88  22 
87-98 


61-83 

60-  59 

61-  53 
6S-15 
61-77 
60-18 
60-91 

60-  20 

59  76 
58  40 

60  8.7 

61  60 

61-  65 
61-84 


Co  0-29  =  100  18 
Co  0  68  =  99-97 

-  99-98 
=  99-50 
Cotr  =  100-87 

Cu  tr.,  SiO,  0'67.  CaCO,  0-80  -  99-98 
Cu  tr  .  SiO„  etc.,  O  VJ  -  100-10 
SiO,  0-98  =  100  07 

U  09,  Cti  0  1'^,  SiO.  0-45  =  100-16 
Ni  0-51,  Cu  ir.,  SiO,  1-22  =  99  90 
NIO  04,  Cu  <r..  810, 1  91  =  100-67 

-  99-86 

=r  99  87  . 

Ni  0-25  =  100-07 


89  28  60-03  Ni  0'78  -  100-09 

88-  09  60-04  Ni  1-02  =  100-06 

89-  85  08-78  Ni  1-53  =  10011 

89-OS  80-86  N10>ll.CoHn,CuO-81s:100 


S 

88-91 
[40-271 
[88-59] 

87-59 


Fe 

S6-39 
56-57 
05 -83 
0616 


Ni 

4-66 
8-16 
659 
206 


=  99-96 

^  100 
=  100 

Cu  tr..  SIO,  6-90=  100-71 


G  =4-12-4=20       40-46       66  58      182   Cu  0  54,  Co  0  48  =  99  88 

Forbes  (Pbil.  Mag.,  36,  174,  180,  1868)  has  described  a  sulphide  of  iron  and  ulckel  from 
Scotland,  which  seems  to  He  between  pyirhoUte  and  pentlaodite. .  MaMsire,  atrongly-magoellc. 
Ocean  near  Inyerary  Castle,  Argyleralre,  anaL  1,  aher  deducting  inmurltles;  abo  fromUie 
Onigmnir  min^.^dght  miles  below  luverary,  anal.  S.  In  both  the  nUo  of  Fb  :  Nl  =  6 : 1  nearly. 


1. 
S. 


G. 
4-60 
4*60 


S 
38-01 
87-99 


Fe 
00-66 
00-87 


Ni 

11-88 
10-01 


Co.Cu      =  100 

Co  102,  As  0  04,  Cu  tr.  =  09-98 


This  Is  called  inmrite  by  Heddle,  Enc.  Brit..  16,  392,  1883 

Pyr.,  etc — Unchanged  hi  the  closed  tube.  In  the  open  tube  gives  sulphurous  fumes.  On 
charcoal  Id  R.F.  fuses  to  a  black  magnetic  mass;  in  O.F.Ja  converted  into  red  oxide,  which 
with  fluxes  gives  only  an  Iroo  reaction  when  pure,  but  many  Varieties  .yield  small  amounts  of 
nickel  and  cobalt.   Decomposed  by  hydrochloric  acid,  with  evolution  of  hydrogen  sulphide, 

Obs. — Occurs  at  -Kongaberg,  Modun.  Suarum,  Hilsen,  in  Norway;.  Klefva  and  Falilun  In 
Sweden;  Andreasberg  and  Trraeburg,  Harz;  Bodenmals  In  Bavaria;  Br^tenbrunn,  Saxony; 
Joacblmsthal.  Bohenua;  Nizhni  Tagflsk;  Minas  Geraea  In  Brazil.  Id  large  tabuhr  crystals;  the 
lavas  of  Vesuvius;  Cornwall;  Appin  in  Ai^leshire, 

In  N.  Ameri<»  in  Maine,  at  Standidi^fn  crystals  with  andaluslte;  in  Vermont,  at  Stafford, 
Corinth,  and  Shrewsbury.  In  many  parts  of  MauaehutetU.  In  Uanneeiieut,  at  Trumbull  with 
topaz,  in  Monroe,  and  elsewhere.  In  iV.  York,  H  m.  N.  of  Fort  Henry,  Essex  Co. ;  near  Natural 
Bridge  in  Diana,  Lewis  Co.;  at  O'Neil  mine  and  elsewhere  in  Orange  Co.  In  Ji.  Ja->ey,  Morris 
Co..  at  Hun^atown,  cleavable  massive.  In  Pmn$yl9aniaf  at  the  Gap  mine,  Lancaster  Co., 
niccoliferous.  In  TeniuttM,  at  Ducktown  mines,  abundant.  In  Canada,  in  large  veins  at  St. 
J£rdme,  Ellzabethtown,  Ontario;  at  Sudbury  (anal.  17),  etc. 

Pyrrhotite  is  often  present  In  disseminated  particles  or  crystals  In  meteoric  stones;  the  iron 
■ulphfde  of  meteoric  irons  (p.  29)  Is  generally  referred  to  troilite  (Rose,  I.  c,  cf.  troilite). 

Named  from  nvfi^oTrji,  raddkh. 

Alt— Occurs  altered  to  pyrite  (G.  Rose,  ZS.  G.  Ges.,  10,  96, 1858);  also  to  Ilmonite  and 
■Merite. 

Ret—'  Oystals  from  the  Juvinas  meteorite,  which  fell  June  16, 1821,  Pogg.,  4, 180, 1825. 
Other  determinations:  Kenng.,  Eongaberg,«r'  =  68°  S2',  Ber.  Ak.  Wlen,  9, 1858;  Big..  Cyclopean 
b.  on  aaalcite.  eu  =  76°  18'  and  =  67*  51',  whence  h  =  1-6603.  Zs.  Kr..  11.  8&,  1886  An 
orfborhombtc  form'  for  pyrritotlte  has  been  luggested  but  not  oonflrmed,  cf.  Streng.  Jb.  Min., 
990, 167^  1.  188)  1888. 
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*  Rowobserrad  e.  a,  m,  s,  e,  e;  Bouraon  early  nre  firures  and  measurements  from  wblch 
Bom  deduces  aoSl  and  1123  (cf.  Ph.,  Min..  21^  1887).  Sig.  gives  e.  m.  f,  «.  >  D'AcLiianll. 
Bottloo,  Att.  8oc.  Tosc.,  2,  114, 1876.  *  E.  S.  D..  Elizabethtown,  OntaHo.  A.m.  J.  Sc.,  11,  it8«» 
1878: «  and  jr  may  be  IdenUcal,  the  measured  angles  given  are  801*  ^od  8U*  respectively. 

KaoEnRiTB  D.  'Fotbet,  Phil.  Mag.,  20,  9, 1885.  KralKrtte  Is  a  stroDgly  uuguetic  mineral. 
In  copper-cx>lored  ciystals,  not  yet  analyzedj  which  Forbes  says  ' '  appears  to  be  prmchtally  a  sub- 
sulpbideof  Iron."  The  reasoos  for  this  opiotoD  are  not  stated.  Named  after  P  Krober,  U 
is  irum  between  La  Paz  nnd  Yuogas,  on  tbe  eastern  slope  of  the  Andes. 

HoRBACHiTE,  Knop,  Jb.  Min.,  531,  1873.  lu  crystalline  masses,  showing  an  imperfect 
cleavage  direction.  U.  :=  4*5.  O.  =4-48.  Color  resembling  pyrrbotite  but  darxer,  pincubeck- 
brown  to  ateel  gnqr.   Streak  black.   Annlysis,  Waguer,  I.  c. 

8 1 45-87        Fe  41-96        Nl  11-98      =  99-81 
This  corresponds  pretty  nearly  to  4FetS).NisSi.     If  confirmed,  it  would  belong  in  the  fol< 

lowing  section    An  earlier  analysis  by  Hg.  gave  different  results,  viz..  S  40*08,  Fe  65'96,  Nl 

8-86  =  90-85.  G.  =  4*7:  tbe  latter  called  it  simply  pyrrhotite.    Fogg.,  121,  861.  1864. 

Decomposed  rather  easily  under  the  influence  of  air  and  water,  forming  iron  and  nickel 

vitiidl.  Occurs  with  chalcopyrlia  in  Irregulu  masses  in  the  serpentinlsed  gnete  at  HortMCh 

naar  St  BUrien.  In  the  BlackTorest. 


C  Intermediate  Dlvtslon. 

Groap  J.. 

76    Folydymite  Ni  .S.  laometrio 

76.  Beyrichite  Ni.S. 

Polydymite  and  Beyrichite  may  prove  to  be  the  same  qwcies. 

77.  Melonite  Ni,Te, 

76.  POLTDTMITB  H.  Larpes/re».  J.  pr.  Ch..  14,  897.  1876. 

Isometric.  In  octahedrons;  frequently  in  polysyuthetic  twins  with  tw.  pL  o\ 
often  tabular. 

Cleavage:  cubic,  imperfect.  H.  =  4'5.  G.  =  4'54-4'81.  Luster  metallic, 
brilliant  on  the  fresh  fracture.  Color  light  gray  to  steel-gray ;  easily  tarnished. 
Opaqne. 

CoMpi. — A  nickel  sulphide,  perhaps  Ni,8.  =  Sulphur  40*6,  nickel  59*4  =  100. 
AdsL— 1.  3,  Laspeyres,  on  0*28  and  0-3  gr. 

8  Ni        Co        Fe        8b  As 

1.  GrOnau  G.  =  4-81        40-27      63-51      0  61      8  84      0  51      1  04   =   99  78 

2.  *'  89-20  6318  413      110      3-80   =    99  90 

After  deducting  Impurities  (gersdorffite,  ullmannite  S  p.  c),  anal.  1  becomes:  8  41-09. 
Ni  54-80.  Co  0  68,  Fe  8  98  =  100. 

Vjr^  etc—Insoluble  in  hydrochloric,  soluble  in  nitric,  add,  with  separation  of  sulphur. 
B.B.  decrepitates,  in  the  closed  tube  {^ves  a  sulphur  sublimate  and  fuses  to  a  dark-greea 
magnetic  haul. 

Oba.— Occurs  intimately  mixed  with  geisdorffite,  ulimannite,  millerlte,  ridcrltc,  quartz, 
sphalerite,  ^coa.  bismutbinlte.  and  other  minerals,  at  GrQnau,  in  Sayn-Alienkirchen, 

Wcsiplinlitt. 

A  nickel  ore  from  Sudbin-y,  Ontario,  analyzed  by  Clarke  and  Catlett  (Ain.  J.  Sc.,  37.  373. 
1889.  cf.  p.  65}  corresponds  to  MijFeS.,  conforming  to  the  general  formula  of  polydymite; 
anotlicr  Sudbury  ore  agrees  with  peutlandite  <fit.  p.  65).  and  sUll  another  is.  a  nickeliferoua 
pyrrhotite  {p.  74). 

N.'uncd  from  KoXvi  many,  8t8v/ioS  twin,  because  observed  In  polyaynthctic  twinned  formSL 

ORUMAurrK,  Mickdwismulhglnuz  Kbl ,  J.  pr.  Ch ,  6.  883,  1835.  Bismuth  Nickel. 
GrQuauitc  Nieot.,  Min..  408.  1849.  Saynit  JKU.,  Taf ,  18,  1808.  Wismnthnlckelkias,  Wlsmutli- 
nickelkoiKiUkies  Oerm. 

Drscribcd  as  isometric,  with  octahedrnl  clcamge.  B.  =  4-5.  G.  =  9*13.  Luster  metallic 
Color  light  stcel'gmy  to  silver  white,  often  tarulshed.  Strctk  dark  gray.  Anrdyses:  1,  Kobell, 
t.  c   JS.  a  SchniS>el.  Rg .  Min.  Ch.,  108.  I860. 
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B 

Bl 

»t 

7^ 

Co 

Cu 

Pb 

88'4<l 

1411 

40'U 

8-4S 

0-S8 

168 

1-68 

»  100-S4 

81  iN) 

10*49 

28-08 

S*S5 

11-34 

n-sft 

7-11 

=  100 

88-10 

10-41 

33-78 

6-06 

11-78 

11-56 

4-86 

=  100 

Rniad  at  Oranaa.  In  Si^-AlteDkirclieii,  with  quarts  and  cbaloopyrlte.  According  so 
Lumyres  this  supposed  specieB  la  a  poljdymitat  impure  thnmgh  the  adniutnre  of  blsmnthiolte. 
alao  chalcopyrite,  and  galena. 

76.  BBTBIOHTFB.  ^«r»«r;  JT.  7A.  ZM*.  Jb.  HId..  840,  1871. 

In  complex  prismatic  crystals  lonjE^itudinally  striated,  grouped  radially  or 
twisted  screw-like.  Terminated  by  a  single  plane  (cleavage)  with  another  plane 
inclined  81**  to  vertical  axis,  and  a  third  36°  to  this. 

H.  =  3-3-5.   G.  ~  4*7.    Lnster  metallic.   Ciolor  lead-gray. 
Comp.— Perhaps  Ni,S,  or  31fiS.XiS,  =  Salphnr  42*1,  mckel  57-9  =  100. 
Analyrii.— Llebe,  L  c 

8  48-86  Ft»  3-78  Ni  84  88  =  98-88 

Pyr-,  010^3.3.  Id  the  dosed  tube'  decrepitates  and  giTes  a  sublimate  of  sulphur,  on 
charcoal  fuses  to  a  bnw»-yellow  magnetic  globule.  Soluble  in  aqua  re^,  jrlddlng  an  emerald, 
green  soluttoii. 

Oba.~Fix>m  Lommetlchakaul  mine  in  Westerwald,  where  it  is  associated  with  miUerlte,  and 
Into  which  it  Is  believed  to  change  readily. 

ArtiC— An  artificial  nickel  sulphide,  having  the  composition  MliS*,  has  been  obtained  br 
Sfaarmottt,  Ann.  Cb.  Pbys.,  32, 166, 1861. 

77.  MELOMITB.  QmOi,  Am.  J.  Sc.,  46,  818,  1&68.  Tellumlckel  Bg.,  MId  Ch..  17. 
1876. 

Hexagonal,  with  eminent  basal  cleavage.  Generally  in  indistinct  granular  and 
foliated  particles. 

Luster  metallic.  Color  reddish  white,  rarely  tarnished  browo.  Streak 
dark  gray. 

Oratp. — A  nickel  teHnride,  perhaps  Ni.Te,  =  Tellurium  76*2,  nickel  a3'8  =  100. 
Anal^-Oenth,  1.  c,  after  deducting  33  3  p.  c.  quartz  and  8-36  gold: 

Te  78-48         Ni  80*96  (Co  *>.>         Ag  4  06         Pb  0-78  =  98-81 
Genth  consldera  the  analysis  to  correspond  to  6-60  p.  c.  bessite.  l*17altalte,  8-89  native 
tellurium,  and  89-35  melonite. 

Pyr.,  eto.— B.B.  In  the  open  tube  gives  a  sublimate  fusing  to  colorless  drops,  laavtng  a  gray 
mass;  on  charcoal  bums  with  a  bluish  mime,  giving  a  white  volatile  coating,  and  a  greenish  gray- 
residue;  In  RF.  with  soda  a  gray  powder  of  magnetic  meulllc  nickel.   Soluble  iu  Ditrtc  acid, 

Slving  a  green  color,  and  on  evaporation  yieloing  a  white  crystalline  powder  of  tellurium 
lozlde. 

Obs. — Found  with  other  tellurium  minerals  at  the  Stanislaus  mln^  Califbmia.  Probablj 
also  at  the  Forlorn  Hope  mine.  Boulder  Co..  Colorado  (HiUebrand). 

Group  2. 

The  species  here  inclnded  are  sometimeB  regarded  as  Snlpho>«alts:  Snlpho- 
ferrites,  etc   Ot  Groth,  Tab.  Ueb.,  25.  1889. 

78.  Bornite  3Cu,S.Fe,S,  laometrio 


79.  liniuBito 

80.  Danbreelite 

81.  Cabanite 
88.  OarrolUte 


CoS.Co,S, 
FeS.Cr,8, 
Ca&FejS, 


Isometric 
Massive 
Massive 
iBometrio 


83.  Chaleopyrite 
Bamhardtita 

81  Staaaito 


Tetiagonal 


Oa.SJ'eS.SnS,  UassiTe 


0-9898 
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78.  BORNTTB.  Kupferkica  pt.,  Kupfer-LAzul  HeneJul,  Pyrit.,  172ft.  Lefveralw,  Bran 
Koppannalm,  Mioera  Cupri  Hepatica.  Cuprum  sulfure  et  ferro  mineraliwtum,  WaU.,  288,  1747. 
Cuivre  vitreuse  Tiolette  Fr.  Trl.  Wall..  17S8.  Koppar-Lazur,  Minera  Cupri  Lazurea,  CrronH., 
175.  1758.  Buntkupfererz  Wtrn.  Purple  OoKter  Ore  Kino.  Variegated  Copper  Ore. 
Cuivre  pyriteiiz  heratique,  B.  Oaivre  pvanx^ik  Fr.  Pbillipslte  Beud.,  Tr.,  3,  411,  1839. 
Pyrites  erubescens  Dana,  Mfa.,  408,  1887;  Poikiloprrites  Qloek..  Oniodr..  838.  1889.  Bomlt 
ifofii.,Handb.,  563, 1845.  PoikUlt  £»vtM.  ErubescUeAina,  Hln.,  510, 1850.  Cobre ablrarrado. 
Cobre  pauaceo,  Pecbo  de  paloma,  8.  A.  Peacock  ore  pL  Biv-  Maun.  Brokig  Koppar* 
malm  Owed.   Chalcomiklit  BUmttrand,  Ofr.  Ak.  Stockh..  37,  84, 187(K 

Isoiuetric.   Observed  fonns: 

a  (100,  i  i)      d{110,  «)      o(tll,  1)      n  (211.  3-2) 

Twins :  tw.  pi.  o,  often  penetration-twinB,  hezagoual  in  form.  Habit  cubic, 
Caces  often  rongh  or  curred.    Massive,  stracture  granular  or  compact. 

Cleavage:  o  in  traces.  Fractaro  small  conehoidal,  uneven.  Brittle.  H.  =  3. 
0.  =  4*9-5-4.  Luster  metallic.  Color  between  copper-red  and  pinchbeck-brown 
on  fresh  fracture,  speedily  irideBcent  from  tturni^  Sbreak  palo  grayish  black. 
Opaque. 

Comp.,  Tar. — A  sulphide  of  copijer  and  iron,  but  varying  in  the  proportions  of 
these  metals.  The  crystalhzed  mineral  agrees  with  Cn^eS,  =  Sulphur  28'L, 
copper  55  5,  iron  16*4  =  100;   this  may  be  written  3Cu,S.Fe,S,  (Groth)  or 

Cu.S.CuS.FeS  (Rg.). 

Anatyaes  of  massive  varieties  give  from  SO  ft  70  p.  c.  of  copper  and  15  to  6'5  p.  c.  of  Iron. 
The  varlatioQ  is  due,  in  part  at  least,  to  mechanical  admixture,  chiefly  of  chalcocite;  this  com- 
monly accepted  view  has  beeu  confinned  by  Batmihauer  by  mlcroscoptc  examination.  Zs.  Kr., 

10.  447.  1885. 

Anal— 1.  Plattner.  Pogg.,  47,  85U 1889;  also  other  aoalyses.  3,  Chodnev.  Pogg..  61,  805, 
1844.  8,  Bechi.  Am.  J.  Sc..  14.  61.  1853.  4,  Collier,  Dana  Mln..  p.  45,  1668.  5,  Ch.  Staaf. 
OfT.  Ak.  Stockb..  6. 66,  1848,  deducting  4  09  gangue.  6,  Hlstnger.  Afb.  Phys.,  4,  859,  1815. 
7-14.  quoted  by  Cleve.  Q.  Fbr.  fftrh..  3,  536.  1875.  7,  A.  Euran.  8.  S.  R.  Faijkull.  9,  O. 
£kmaD.  10,  7.  Svenonius.  11,  13,  K.  EogatrOm.  18,  Hi.  BjOrklund^  14,  A.  EkelUnd. 
15,  Katzer,  Hln.  UUth.,  9,  404, 1^.   18, 17.  I&ttner,  t  c. 


CfrytiaUhed. 

1.  Condurza  HIne,  Connvoll 

2.  Redruth  " 

Mtmive. 
9.  Hte.  Catinl 

4.  Bristol,  Ct. 

5.  Norberg 
8.  VestanfoTS 

7.  Tunaberg  G.  =  ^Wl 

8.  Mummecbl  G.  =  4*988 

9.  D&lsland  O.  =  5  060 

10.  Svappavaaia  6.  =  4-99 

11.  Ranavaara  0.  =  5  05 

13.  Falun  G.  -  4-81 
18.  Ragisvaan  O.  =  5  248 

14.  Aardal  G.  =  6-435 

15.  Woderad    ,  O.  =i  4-91 

16.  Sangerhansen 

17.  Eislebeo 


8  Cu  Fe 

98*84        M*7«        14-84  »  99*84 
88*84        57-69        14-94  gaogne  0*04  =  99-71 


84-  98  65^  18-08  =  98*84 

85-  88  81-79  11-77  Ag  (r.  =  99-89 

86-  49  63-78  10-78  ^  100 

84-  70  63-88  11  80  =  98  88 

85-  87  62-84  11-48  10017 
S5-84  68-76  11  64  =  99  74 
85  S5  68-90  11*14  =  99-59 
86*06  63-40  11-77  =  100  38 
85*79  '  63-84  13  18  =  100-31 
36-08  61-04  13-81  -  99  88 
24-16  67-14  8-48  -  99  78 
88-87  66-75  8  60  =  100-78 

88*76  50-85  15-68  Insol.  1*28  =  100*46 

88-86  71*00  6-41  =  09*90 

88-85  69*78  7-54  90*91 


Many  au^lyses  of  the  massive  mineral,  as  urged  by  Cleve.  agree  closely  with  Ou»Fe&a 
or  5CaiS.Fe,Bt  -  Sulphur  85*5,  copper  68-8,  iron  11*8.  OUier  analyses  deviate  more  widely 
from  the  above  fonnufa,  cf.  5th  Ed.,  p.  46. 

Pyr.,  etc— In  the  ckwed  tube  gives  a  faint  sublimate  of  sulphur.  In  the  open  tube  yields 
sulphurous  fumes,  but  no  sublimate.  B.B.  on  charcoal  fuses  lu  R.F.  to  a  brittle  ouicnetie 
globule.  The  roasted  mineral  gives  with  the  fluxes  the  reactions  of  tron  and  copper,  and  with 
sods  a  metallic  globule.   Solable  In  nitrio  acid  with  separation  of  sulphur. 

Oba.— Ocean  with  oOm  cmper  ores,  and  is  a  valuable  ore  of  copper.  Crystalline  varietiea 
are  found  In  Oomwall,  and  mostly  In  the  mines  of  Tincroft  and  Dolcbath  near  Redruth,  where 
It  is  called  by  the  miners  "  horse-flesh  ore. "  Other  foreign  localities  of  niansive  varieties  are  at 
Ross  Island.  Eillamey,  In  Ireland;  at  Monte  Catinl,  Tuscany;  in  cupriferous  shale  In  the 
Maosfeld  district,  tiermanyi  in  the  Ardennes;  in  Norway,  Sweden  (see  above  anal.  6  to  15), 


Digitized  by  Google 


78  SULPHIDSS,  8ELENIDE8,  TBLLJTRIDKS.  ElV,^ 

Siberia,  Silesiu,  nnil  Huogaiy.  It  is  the  principal  copper  ore  at  some  Clilliao  mines,  especially 
tkoBv  of  Tmiiuya  uud  Sapos;  also  conunoD  fn  Peru,  BollT[a,  and  Mexfco. 

At  tbc  copper  mlue  iu  Bristol,  Conn.,  abundaot,  and 'of ten  in  fine  crystalllzatiODS.  At 
Cbesbim  s|xiriugly  to  cubes,  with  barlte.  malachite,  and  chalcocite.  MassilTe  at  Mahoopeny, 
near  Wilkesbarre,  Peon.,  and  iu  other  parts  of  the  same  State,  in  cupriferous  shale,  associated 
iu  small  quautities  with  chalcocite:  also  iu  granite  at  Chesterfield,  Mass.;  In  Mew  Jersey.  A 
common  ore  in  Canada,  at  the  Actou  and  other  mines,  along  a  belt  <A.  15-20  m.,  betweea 
L.  Meniphremagoe  and  Quebec.   Howe  lulet,  Br.  Columbia. 

Mnmcd  afrer  fguatius  tou  Bom,  a  distinguished  mineralQglflt  of  the  last  century  (1743-1 79U 
The  name  phillipsiie  luts  a  prior  use  for  another  species. 

Artifact  Doeller.  Zs.  Er.,  11,  36,  1885. 

Caiitillitx  i^.,  2».  &.  Oes.,  18.  3S,  1866.  A  masslTe  mineral  from  GaanaseTi,  Hexloo. 
resMDbling  bomita  iu  color  and  tarnish.   H.  s  8.   O.  =  6-]9-S*S4.   Analysis,  "Rg.; 

8  25*60      Gu  41-11      Zn  12-09      Pb  lO'Oi      Ag  4*64      Fe  6  49  s  100-08 

Itammclsberg  writes  the  formula  (Ca,Ag)*S.2(Cii,Pb,Zn,Ite)8.  bnt-  it  can  hardly  be 
regarded  as  other  Uiui  a  mixture,  probably  an  impure  bornite. 


79.  UMNSOTB.  EoboU  med  Jem  och  Bvafel^ra  (fr.  Baatnaes)  O.  Brandt,  Ak.  H. 
Stockh.,  119,  1746.  Eobnlt  med  f&rvswafladt  J&m,  Cobaltum  Ferro  Sulpburato  mineral Isat urn, 
Oronti..  213,  1758.  Cobaltum  pyriticosum  Linn..  1768;  de  Born,  Lilhoph..  1.  144,  1772.  Mine 
de  Cobalt  sulfureuse  d»  ImU,  3,  184,  1788.  Eobalt-Glaoz  pt.  Wem.,  IGirtaan,  tie.  Svafelbunden 
Eobolt  Hmnger,  Afh.,  3,  816.  1810.  Eobaltkies  Haxum.,  Handb.,  158,  1813.  Schwefelkobalt. 
Sulphuret  of  Cobalt;  Cobalt  Pyrites.  Cobalt  sulfur^  Fr,  Eoboldine  Beud..  Tr.,  3,  417, 1883. 
Linneit  Baid .  Handb.,  560, 1845.  Eobaltnlclelkies  [not  Eobaltkies]  Bg.  Siegenite  (fr.  HQsen) 
Dana,  Mln.,  687,  1850.   Eoboltkis  8vBed.. 

Isometric.  Commonly  la  octahedrons.  Twins:  tw.  pi.  octahedral.  Also 
massive,  granular  to  compact. 

Cleavage:  cubiC;,  imperfect.  Fractnre  uneven  to  subconchoidal.  Brittle. 
Etching  figures  similar  to  those  of  magnetite'  H.  =  5*5.  G.  =  4-B-5.  Luster 
metallic.    Color  pale  steel-gray,  tarnishing  copper-red.    Streak  blackish  gray. 

Comp.,  Tar. — A  sulphide  of  cobalt,  Co,S«  =  CoS.1Jo,S,  analogous  to  the  spinel 
group.  This  requires :  Sulphur  42*1,  cobalt  57-9  =  100.  The  cobalt  is  replaced  by 
nickel  and  to  some  extent  by  iron  and  copper  in  very  varying  proportions. 

Tlie  oiccoHferous  variety  has  been  called  siegenite;  Dana,  Min.,  p.  687,  1850  The  name 
UnnetHe.  after  Linnaeus,  was  riven  by  Haidlnger  to  the  Bastnaes  mineral. 

AnaL-1.  Wertiefci^ck,  Schw.  J.,  39.  8D6,  1828.  2.  Scbnabel,  Rg:  Hin.  Ch..  110,  1860. 
8,  Ebbingbsus,  ib.  4,  Rg.,  J.  pr.  Ch..  86.  840,  1862.  6-7.  Geath,  Am.  J.  Sc.,  fl3.  419,  18B7. 
8.  9,  P.  T.  Cleve,  G.  FOr.  FOrh.,  1.  126,  1872. 

8      Co     NI     ^  Ca 

1.  MOsen  41  00  48-86     —     5-81   4'10  gangue  0-67  =  04-04 

2.  8ieg.         0.  =48        41-98   22  00   88-64   2  29    —     =  100 

8.  "    Siea.         G.  =  6*0       42  80   11  00   42-64   4-60     —     -  100  68 
4.      '*  48  04   40-77   14-60    —     0-49    =  98  90 

6.  Mineral  HIU.  <8iM.  89  70>  25  68  29  66   196  2  28  iosol.  0  45  =  90  59 

6.  "        8ieg.  4115      [SO-76]       8-90  8-68  insol.  1*26  =  100 

7.  Missouri,  iOw.  41*64  81-M  80-68  8  87  fr,  PbO-89.  8b  InsoI.  1*07 
&  Bastnaes             G.=4-75S    41*88  44-98    0  19  4-19  8-82   =  99-85  86-S4 

9.  Oladhammai       O.  =  4826    49-19  89  88  19:88  4-SE9  8  38  =  100-48 

'  A  portion  lost. 

Hislnger  obtained  14*4  p.  c.  Cu  In  the  Bastnaes  mineral,  but  it  is  not  certain  tbat  It  all 
belonged  to  the  pure  llnneelte. 

i^.,  etc.— The  variety  from  MQsen  gives,  in  the  closed  tube,  u  suJnhur  sublimate;  ia  the 
open  tube,  sulphurous  fumes,  with  a  faint  sublimate  of  arsenic  trioxide.  SiB.  on  charcoal  giv«s 
sulphurous  (and  arsenical)  odors,  and  fuses  to  a  magnetic  globule.  The  roasted  mineral  gfres 
with  the  fluxes  reactions  for  nickel,  cobalt,  and  iron.  Soluble  iu  nitric  acid,  with  separation  of 
sulphur. 

Obs.— In  gueid,  with  chalcopyrite,  at  Bastnaes,  near  Riddarfayttan,  Sweden,  also  at  Glad- 
bammsr;  at  MOsen,  near  Siegen,  In  Prussia,  with  barlte  and  siderlte;  .at  Siegen  {tUgeniit).  lo 
octahedrons;  at  Mine  la  Motte,  in  Missouri,  mostly  massive,  sometimes  octabedml  and  cubo- 
octahedral  crystals;  and  at  Mlueral  Hill,  in  Maiyland,  in  a  vein  in  chlorite  slate,  with  chalco- 
pyrite, bomite,  sphalerite,  pyrite,  etc 

AIL-Occum  altered  to  yellow  earthy  cobalt  so-called  (jfdb  BrdkabaU),  whieh  is  a  mixture  of 
erythritesnd  pitlicite. 

R«f.->  Becke.  Min.  Mltth..  7.  S3S.  1885. 
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^hssive ;  somewhat  scalj,  structure  crystalline, 

Cleftvagu  in  one  direction.  Brittle.  Fracture  uneven.  O.  =  5*01*  JjUto 
metallic,  brilliant.    Color  black.    Streak  block.    Not  magnetic. 

Comp:— reS.Cr,S,  =  Sulphur  44-3,  chromium  36*3,  iron  19*4  =  100. 
AnaL— -Smith,  1.  c.  |  S  43  69   Cr  35  91    Fe  30  10  =  98  70 

P3rT<— B.B.  iufusible,  loses  luster  aod  (R.F.)  becomes  nufaetlc.  With  borax  react*  for 
chromium.  Not  attacked  by  cold  nor  by  hot  hydrochloric  add,  but  completely  dlaaolTed  fa 
nitric  Acid.  without  the  liberation  of  free  aulpbur. 

Oba.— Occun  associated  with  troilite,  on  the  borders  of  tn^IIte  noduies,  ores  minute  ralna 
ruDuias  Hcross  them,  in  the  meteoric  Irons  from  Cobahulla,  Hextco.  Also  Identified  In  the 
iroiiii  of  Toluea,  Mexico,  of  Sevier,  Tenn.,  and  of  Cnnbounie,  Australia.  Named  after  M. 
I>unbr6e,  of  Paris. 

1'he  name  itJirHberaite  was  given  by  Shepard  to  a  supposed  chromium  sesqulsulphlde, 
occurring  in  the  Bishopvillc  meteorite  (Am.  3.  Sc.,  3,  883,  1848).  It  b  Dot  contained  la 
Sbt^pard's  lUt  of  meteoric  minerals  (ibid.,  43.  28),  published  in  1867. 

81.  CUBANITB  Weisskupfererz  pt.  Cuban  AvAA.-,  Fogg.,  6A,  835,  1848.  Cubaulte 

Chapman. 

Isometric.  Massive. 

Cleavage:  cubic,  and  rather  more  distinct  than  in  ordinary  pyrite,  Breith* 
Color  between  bronze-  and  brass-yellow.  Streak  dark  reddish  bronze,  black. 
H.  =  4.    G.  =  4-036-4-04*  Br.;  4*169  Booth. 

C««p^CuFo,S,  =  CuS.FeX  =  Sulphur  35*4,  copper  23-3,  iron  41*3  =  lOa 
Anal.— 1.  Eastwlck,  Dana.  Mln.,  p.  68, 1851   2.  Magee.  lb.  '  8.  SteTcns,  lb.   4,  Scheld- 
hauer.  foKg.,  64,  280,  1845.   5.  J.  L.  Smilb,  Am.  jT  Sc..  18,  881,  1851   6.  7,  8,  Carlli^ 
Brodin.  Lfu^tTOm,  O.  FOr.  FDib..  1,  lOB,  1878. 


S 

Cu 

1S» 

810. 

1.  Cuba 

80  01 

19-80 

8801 

3-80    =  9918 

2. 

89-85 

31-05 

88-80 

1-90    =  10110 

8.  " 

89  05 

30-13 

88  29 

2-85    =  100-31 

4.  •• 

34-78 

33-96 

42-51 

Pb  tr.  =  100-25 

5.  •• 

G.  ~  4  180 

39-57 

1823 

87-10 

Si0,Fe,O,  4-88  = 

M18 

6.  Tunabere 

G.  =  4-08 

85-66 

23  33 

40-04 

=  99-22 

7. 

84-77 

24-68 

40-26 

8.  Eafvellorp 

84-63 

22-69 

40-71 

Zn  1  11,  iDKtl.  0-86 

1  =  99-51 

Pyr.— Id  the  cloaed  tube  a  sulphur  sublimate;  In  the  open  tube  sulphur  dioxide.  RB.  oa 
charcoal  gives  sulphur  fumes  and  fuses  to  a  magDetie  globule.   The  roasted  ore  reacts  for  copper 
end  iron  with  the  fluxes;  .with  soda  on  charcoal  j^ves  h  globule  of  metallic  h  on  with  copper. 
Oha. — From  Bnrracanao,  Cuba;  Tunaberg  and  Eafveltorp,  Sweden. 
Chalcopyriuiotite.   Chalkopyn-hotin  BUmairand,  Ofv.  Ak.  Stockh.,  21,  28,  1870. 
Massire.    Color  like  that  of  pyrlte  with  a  tiuge  6i  brown.    H.  =  S  S-*.    G.  =;  4-28. 
Analysis:  }  S  3816,   Fe  48  22,   Cu  12  98,   residue  0  74  =  100  10,  which  gives  the  formula 
Fe,CuS«.    Occurs  at  Nya  Eopparberg,  Sweden,  In  small  Imbedded  porUons  with  magnetite, 
sphalerite,  calcite,  aud  cliondrodile. 

A  "  Weisskupfererz"  (cf.  p.  96)  from  HalzbrQcke.  near  Freiberg,  gare  Frauel:'-B  44-81; 
Fe  40-47.  Cn  10-75,  Co  2-01  =  98  66.  Jb.  Miu.,  785,  1878, 

82.  OARR0i:.I>ITB.   Faber,  Am.  J.  Sc.,  13,  418.  1653. 
Isometric.    Rarely  in  octahedrons.  Massive. 

Fracture  subconclioidai  or  uneven.  H.  =  5-5.  G.  =  4-85.  Luster  metallla 
Color  light  stdel-eraj^,  with  a  faint  reddish  hue. 

CtBp. — A  snlphide  of  copper  and  cobalt,  CuCo,S,  or  CuS.Oo,S,=  Sulphur 41:8^ 
cobalt  38-0,  copper  20 -5  =  100. 

AnML-1-4,  Smith  and  Brash.  Am.  J.  Sc.,  10.  867, 1858.  4,  Gentb,  ib.,  33,  418, 1857. 
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Co 

Nl 

Fe 

Cu 

As 

1. 

Patapeco  mine 

41-98 

8786 

1-54 

126 

17-48 

tr.  =  9946 

2. 

H 

40-94 

88  21 

1-54 

1-55 

17-79 

ir.  -  100-04 

3. 

t( 

40-99 

87-66 

1-54 

1-40 

19-18 

ir.  =  100  76 

4. 

(• 

41-71 

88-70 

1-70 

0-46 

17-S5, 

quartz  0  07  =  100*19 

Pyr.~Like  sl^nite,  except  that  the  roasted  mineral  reacts  for  copper  with  the  fluxes. 
Obs.— In' Carroll  Co.,  Maiyland,  at  the  Patapsco  mine,  near  Finksburg;  and  also  at  tbs 
Spriogtield  mine,  associated  and  mixed  with  dtalcopjrlte  and  cbalcoclte. 
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83.  OHAIiOOPTRITB.  ?  Xa\^iTt<i  (fr.  Cyprus)  AriiiotU.  ?  XaXKirti,  Uvpiriji  pt, 
JXoKor.,  ?C)ia]cites  pt.,  Pyrites  pt.,  Plin.  Pyrites  ffirosus  pt..  Pyrites  aureo  colore,  Oerm. 
Qeelkis  o.  Eupferkls  Agrie..  212,  Interpr.,  467,  1546.  Pyrites  pt.,  Oerm.  Kupfcrkies,  Qeancr, 
Fou.,  1S65.  Pyrites  flav<is,  Chalcopyrites,  Henekel.  Pyrit.,  1725.  Qui  Eopparmaltn,  Cuprum 
tatphure  et  ferro  mlDerallsatum,  Cbalcopyrites,  Wail.,  284,  1747.  Cuivre  auue,  ^nite  culv- 
reuse,  Fr.  Trl.  Wall.,  2,  514, 176a  Copper  PyriteB.-  Pyritous  Copper.  Cnalcopyrite.  Beud,, 
2,  412.  1882.    Towanite  B.  <ft  M.  Min.,  182,  1853. 

Kupferkies  Qerm.  Cuivre  pyriteuz  Fr.  Eopparkis  Swed.  Eobberkis  Dan.  Calfx^irit^ 
Bame  giallo,  Pirtte  di  nine  lial. '~  Cobre  amarUlo,  Bioii»  amarillo.  Bronze  de  cuwre  i^pem. 
Feuock  ore  pt.  (when  tandshed). 

Tetragonal:  ephenoidal.   Axis  i  =  0-98525;  001  A  101  =44"  ^H'  Haidiager' 


Fomu*: 
0(001,  O) 

a  (100,  U) 
m  (110,  /) 


^(208,  fi) 
e(l-i,  101) 
A  (803,  l-t') 
■  (S01»  S-0 

»(iia,  i) 


P  (HI.  1) 
'■(832,  t) 
f (221.  3) 

d.  ("4,  -  J) 
X.  (Il8,  -  i) 

P.  ail.  - 1) 


'■,(853,-1) 
t,  (25l,  -  3) 
tt,  (441,  -  4)» 

( (201-40,  'i-20)« 
B(23-4-5,  V-V)* 
<(518.  f«)* 


A  (511,  5-5) 
€  (825,  H)* 
(818.  l-8)» 
i  (6-816,  f  1^ 
ff(647,  H)* 
/8(828,  !-!)?• 


«(576,H)'? 
•,(8i«,-^8) 
r,  (4S3.  -  f  »)• 
j,(6i7,-H>* 

*,(ioS-n,.-H-f)» 


Abo  0  (773,  i)^  ttod  x  (1S2,  1-3)^  doubtful  (f.  10),  the  former,  probably  due  to  the  OBCfllatbn 
oC  a  pdam,  the  latter  pwhaps  of  a  pyramid  of  the  Becoud  order. 


1,  Freiberg,  Haid.    S,  Ramberg.  Daaden,  Sbk.    4,  EllenviUe,  Id.    5,  Cornwall, 
Fletcher  (o  =  p.  w  =  p.).    7,  Neudorf ,  Sbk. 
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Twins':  (1)  tw.  pi.  p  (111),  comp.-faco  nsually    f.  6,  and  f.  15  a.  penetration- 
twin,  alsoj.  p',  sometimeu  repeated  as  a  fireling.f.?.  (2)Tw.p1.  and  comp.-face 
L  5,  often  in  repeated  twins.    (3)  Tw.  pi.  m,  tw.  axis  c,  complementary  penetra* 
tion-twins.    Rarely  by  twinning  (f.  13)  psendo-rhombohedi-al  in  symhietry, 

Cr^tals  commonly  tetrahedral  in  aspect,  the  sphenoidal  faces  p  large,  dull  in 
luster  or  oxidized,  and  diagonally  striated;  while  p,  are  small,  briUiant,  not 
oxidized,  not  striated;  scalenohedral  faces  often  prominent  and  often  striated 
I  intersection  jvith  p.  Sphenoidal  and  other  faces  also  striated  as  in  figs  8-15 
Often  maaaive,  compact 

Cleavage sometimes  distinct;  c,  indistinct.  Fracture  uneven.  Brittle. 
H.  =  3*5-4.  G.  =  4  1-4'3.  Luster  metallic.  Color  brass-yellow;  often  tarnished 
or  iridescent.   Streak  greenish  black.  Opaque. 

C«M^— A  sulphide  of  copper  and  iron,  CuFeS,  or  Cu^S.Fe,S,  =  Salphup  35*0, 
cop|)er  34'5,  iron  30'5  =  100.  Analj^ses  often  show  variation  from  this  fohnuk 
due  in  most  cases  certainly  to  mechanical  admiztare  of  pyrite. 


8.  9.  10.  11. 


Ffgs.  8-111^  Fraoch  Creek,  Poin..  Fenfield. 

Sometimes  auriferous  and  arffeDtiferous  {Oualda  Smn.  6.  A.).  Traces  of  Betentum  have 
lieeD  noticed  by  Kersten  io  an  ore  from  Reinsberg  near  Freiberg;  and  that  from  Rammclsberg 
near  Goslar  must  contain  the  same,  it  beiuff  one  of  the  furnace  products  (Rg.,  Min.  Ch.,  120, 
1860).  Thallium  is  dso  present  in  some  lEinds,  and  more  frequently  present  in  this  ore  than 
in  pyrite. 

Pyr.,  etc— la  the  closed  tube  decrtrpttates,,  and  gives  a  sulphur  sublimate,  in  the  open  tuba 
sulphurous  fumes.  On  charcoal  fuses  to  a  magnetic  globule:  witfa'soda  the  roasted  mineral  gives 
a  glotiule  of  copper  containing  iron.  The  roasted  mineral  reacts  for  copper  and  Iron  with  the 
fluxes.  Dissolves  in  nitric  ncid,  excepting  the  sulphur,  and  forms  a  green  solution;  ammonia 
in  excess  changes  the  ^reeu  color  to  a  deep  blue,  and  precipitates  red  ferric  hydroxide. 

Obo — A  widely  disseminated  mineral  in  metallic  veins  and  nests  in  gnem  and  crystalline 
acbiBts,  also  in  serpentine  rocks;  often  intimately  associated  witb  pyrite,  also  with  siderite,  tetra- 
hedrite,  etc.,  sometimes  with  nickel  nnd  cobalt  sulphides,  pyrrhotite,  etc.  Observed  coated 
with  tetrahedrite  crystals  in  parallel  (msition,  also  as  a  coaling  over  the  latter. 

Chalcopyrite  is  the  priucip;d  ore  of  copper  at  tlie  CorDwall  mines;  it  ia  there  associated  with 
casslterite.  galena,  bomiie,  chnlcocite,  tetrahedrite,  sphalerite.  The  copper  beds  'of  Falun  in 
Sweden  are  competed  principally  of  tliis  ore,  which  occui-s  in  large  masses  surrounded  by  a 
coaling  of  serpeDtine,  and  embedded  in  gneiss.  At  Rnmmelsberg,  near  Goslar  in  the  Ilarz, 
it  forms  a  bed  in  argillaceous  schist,  and  is  associated  with  pyrite,  galena,  sphalerite,  and  minute 
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portions  of  silver  And  gold;  associated  with  nickel  and  cobalt  ores  in  the  Eupferscliiefer  of 
!aUD8f eld.  The  Eurprlnz  mine  at  Freibereaflords well-defined  crystab;  also Horhausen,  Dillen- 
burg,  Neudorf,  MOsen;  Schlackenwald  in  Bohemia.  It  occurs  also  in  the  Banat,  HunnT^,  aud 
ThuriDgia;  in  Scotland  in  Kirkcudbrifthtshire,  Perthshire  and  elsewhere;  at'  Hte.  Catini  in 
Tuscany:  at  New  South  Wales;  in  6outb  Australia.  ExteDsively  worked  In  Kamaqualand,  &. 
Africa;  in  flue  crystals  at  Cerro  Blanco,  oear  Copiapo,  Chili,  and  elsewhere  in  large  deports. 

In  Jfa^  at  the  Lubeclead  mines;  at  Dexter.  In  Jf.Mimp.,  at  Franconia,  in  gnelas;  at 
Unity,  on  the  estate  of  Jas.  Neal;  Warren,  on  Davis's  form:  at  EatOD,  2  m.  K.E.  of  Aiklns'k 
tavern;  Lyme,  E.  of  E.  Village;  Haverhill,  etc.  In  Vermont,  at  Stafford,  Corinth,  Waterbury 
Shrewsbury.  In  Mm.,  at  the  Soathanipton  lead  mines;  at  Turner's  falls  on  the  Connecticut 
near  Deerlield,  and  at  Uattield  and  Sterling.  In  Oontteetieut,  at  Bristol  and  Middletown,  some- 
times  la  crystals.  In  Nea  York,  at  the  Anci-am  lead  mine;  five  miles  from  Rossie,  beyond 
De  Iioag's  mills  at  the  Rogsie  lead  mines.  In  crystals;  in  crystals  and  massive  near  Wurtzboro', 
fiullivau  Co. ,  very  large  crystals  (f.  4)  and  massive  at  Ellenville,  Ulster  Co.  In  Penjmylvania, 
at  PlieDixvllle:  at  the  French  Creek  mines,  Chester  Co.,  with  pyrite,  magnetite,  byssolite, 
calcite.  etc.,  sometimes  In  large  skeleton  sphenoidal  crystals  formed  by  parallel  grouping;  also 
in  small  isolated  cryBtnls  embedded  In  chlorite  (tigs  8-15).  Id  Mixrvland,  In  the  Catoctin  Mts.; 
between  Newmarket  and  Taneylown;  near  Flnksbunr,  Carroll  Cfo.,  abundant  (Patnpsco  and 
other  mines),  with  bernite,  carnulite,  and  malachite.'  In  Virginia,  at  the  Phenlx  copper  minea, 
Eauquier  Co.,  and  the  Walton  gold  mine,  Louisa  Co.  In  If.  Carolina,  near  Greensboro', 
abundant  mauive  (Fenress  or  North  Caroliua,  and  Hacculloch  mtnea),  atoug  with  dderite  in  a 
quartz  gnngue.  In  TeKM»e»t  80  miles  from  Cleveland,  in  Polk  Co^  (Biwassee  mines).  In 
Jnisoun,  with  sphalerite  at  Joplin,  Jasper  Co. 

In  daU,  in  different  mines  along  ^  belt  between  Mariposa  Co.  and  Del  Norte  Co.,  on  w'eat 
aide  of ,  and  parallel  to,  the  chief  gold  belt;  ■occurribg  masave  In  Calaveras  Co.',  at  Union, 
Eeystone,  Empire,  NapoleoD,  Campo  Seco,  and  Lancha  Plana  minies,,  and  in  crystals  on 
Domiugo  Creek;  in  Mariposa  Co.,  at  the  La  Vicloire  and  Haskell  claims,  and  on  the  Oliow-r 
cbillas  river;- iu  Amador  Co.,  at  the  Newton  mine;  in  El  Dorado  Co.,  at  the  Cosumnes,  Uopo 
Valley,  Bunker  Hill,  El  Dorado,  Excelsior  mines;  in  Plumas  Co.,  at  the  Genesee  and  Cosmot 
^litan  mines.  Abundant  in  Montana,  near  Buite,  with  bomiie,  pyrlte,  etc..  also  at  other  points, 
and  o^ea  argeotlferoua  and  auriferous.  In  CoUrado  abundant  In  Gilpin.  Bouldeif  Chaffee, 
Gunnison  CouutiM,  etc.;  commonly  associated  with  pyrite,  tetrahedrite,  sphalerite,  and  often 
liighly  argentiferous;  well  crystallked  and  sometimes  coated  with  tetrahedrite  in  the  mines 
near  Central  City  Also  min%d  in  Arizona,  Utah,  but  in  most  cases  chiefly  for  -silver  i  and  gold. 
Grant  Co.,  New  Mexico. 

Id  Canada,  in  Perth  and  near  Sherbrooke  and  at  many  points  In  tbe  eastern  part  of  the 
province  of. Quebec;  in  the  Nipiasing  distr.,  Ontario,  at  various  points;  extensively  mined  at 
Budbury ;  at  t^e  Bruce  mines,  on  Lalie  Huron ;  at  PoEnt-au-Miues  and  elsewhere  on  L^e  Superior. 

Alt.— Changes  on  exposure  with  moisture,  especially  if  heatM,  to  pi  sulphate.  Malachite, 
covellite,  cbrysocolia.  melacoaite,  chalcocite.  andiron  ozitfe  are  other  forms  Into  which  it  Is 
sometimes  altered;  also  to  tetrahedrite. 

Named  from  jfaAiCtisi  bi-am,  aud  pyriUt,  by  Henckel,  who  observes  in  his  Pyrltology  (172R 
that  chalcopyrite  is  a  good  distinctive  name  for  the  ore.  Aristotle  calls  the  copper  ore  of 
Cyprus  eAafcitu/  anij  Dioscorides  uses  the  same  word;  but  what  ore  was  intended  Is  doubtful. 
Thire  is  no  question  that  copper-pyrites  was  Included  by  Greek  and  Latin  authors  under  th« 
2iame;yrAi0t(q.v.,  p.  86). 

Artl£— Obtained  in  crystals  by  the  action  of  H>S  upon  s  mlxture  of  20uO,Fe(0*  sllgbtly 
beated  in  a  glass  tube,  Doelter,  Zs.  Kr.,  13,  S5,  18S5.  Has  been  observed  as  a  fumace-productJ 
Occurs  as  a  recent  formation  at  Bourbonne-les-Bains  (Daubrge). 

R^— '  Mem.  Wem.  Soc.,  4,  1,  1832,  also  Ed.  J.  Sc.,  3,  66,  1825.  Haldlnger  first  correctly 
determined  the  system  to  which  the  crystals  belong,  gave  accurate  measurembnta  (confirmed  by 
fibk.,  and  Kk.,  Miu.  Russl.,  6,  277),  and  described  the  three  twinning  Jajna. 

*MIr.  Min.,  p.  183,  1853;  Sbk.,  monograph.  Zs.  G.  Ges.,  20,  695,  1868.  *8bk..  1.  c 
«  Schimper,  Min.-Samml.  Strassburg,  58. 1878.  f^Rath,  Anxbach,  Ber.  nied.  Ges.,  Jan.  9, 1883. 
•Mayer,  Holzheim,  Zs.  Er..  13.  47;  1887.  '  Pfd..  Am.  J.  Sc.,  40.  207,  1890.  'Cf.  Fletcher, 
Phil.  Mag.,  14,  276. 1882;  Ze.  E;r..  7,  821. 1882. 

Barnhardtitb  QenVi,  Am.  J.  Sc.,  19,  17,  1865;  38,  247,  1859.  Compact  massive. 
Traclure  concholdal,  uneven.  Brittle.  -  H.  8*5.  G.  =  4  531.  Luster  metallic.  Color 
bronze-yellow.  Streak  grayish  black,  slightly  shlniog.  Taraishes  easily,  giving  pavonine 
tints,  or  becoming  pinchbeck-brown. 

AnaL— 1,  W.  J.  Taylor,  Am.  J.  Sc.,  19,  18, 1856.  2.  F.  A.  Genth,  ibid.  8,  P.  Kmer, 
ibid.  4,  illggina,  ibid.,  45,  819. 1888, 

S  Fe  Cn 

1.  Bambaidt's  Land  29-40      23-28      47  61   Ag  ir.  =  99-S4 

2.  Pioneer  Mills  29*76  33-41  46  69  =  06-86 
8.  "  "  80-50  21-08  48  40  =  99-98 
4.  Bill  Williams'  JV>rk          28-96      20  44      60-41    =  99  81 

Occurs  in  N.  Carolina  with  other  copper  ores,  on  Dan  Bamhardt's  land.  Pioneer  Mllli^ 
l^ienis  ndne,  and  Vanderburg  mine,  in  Cabairus  Co.;  alao  near  .Charlotte,  MecklenbnQ[  Co, 
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»t  Bni  Wniiams'  Fork,  in  California,  with  chalcopyrite.  etc.  It  tOAj  be  a  chalcopjrite,  parti/ 
altered  to  chaloooite,  aa  would  be  Inferred  from  Genth'a  later  obserTationH. 

HoMiCHUS  BreUhaupt,  B.  H.  Ztg..  17,  38S.  434, 1858;  18,  65,.  821, 1899.  Closely  related  ta 
the  precedlne,  and  may  be  cbalcopyrtte  pwHy  altovd  to  bonilto.  Occun  in  tetragonal  octa- 
hedral crjratab,  but  mostly  maasiTe:  H.  =  4-5;  G.  =  4'478-4'480;  color  more  Inonw-like  tliaa 
inebalcopyrite;  aciealt  black.  Analysis  by  Richter,  ibid.»  18,821: 

8  80-21      Fb  S6*81      Cu  48'76  =  M*78 

Occnis  with  malachite  and  other  copper  ores  at  Ftauen  in  Vt^gtUnd;  also  said  to  occur,  by 
Brdthaimt,  in  Bavaria,  Hesw  and  Nassau,  Silesia,  the  Harz,  at  Bluinbr^tbach  on  the  Bhlse, 
tai  AIger&,  in  ChiH  at  Remolinoa  and  Tocopilla,  and  in  Ji^mu. 

DccKTOwxTTB  SupoTd.  A  blacUsh  copper  ore  from  Dooktown,  Tenn.  Q.  J.  Brush  hoa 
abowa  that  it  la  not  homt^ieneous,  and  only  a  mixture,  naios  of  pyiite  being  visible  Ihrongb 
ths  mass,  and  also  a  softer  gray  mineral,  which  Is  probably  dialcoelte.  See  BiSa.  on  Ht.  PImh 
Copper  Mine,  K  Baven,  1860,  and  Aih.  J.  Sc.,  3^ 

84.  STANMITB.  Gescbwefeltes  ZlnU  (fr.  Cornwall)  Zlapr.,  Schrlfteu  Nat.  Fr.  Berlin.  7, 
10»,  1787.  Beitr..  3.  257, 1797.  6,  328, 1810.  Zlnnkies  W«m„  Bergm.  J..  1789.  885,  897.  Tla 
^^£ilrw.,a,800,  1798.  Bell  Metal  Ore.  £t«itt  sulfur6  A>,   Stannlne  Atuf.,  I^.,  3, 418^ 

HaBsive,  grannlar,  and  disseminAted'. 

Cleavage:  cubic,  mdistinct.  Fractnre  uneven.  Brittle.  H.  =  4.  0.  —4*3- 
4-522:  4  506,  Zinnwald,  Rg.  Luster  metallic.  Streak  blackish.  Color  ateel-grav 
to  iron-blaok,  the  former  when  pare;  Bometimes  a  blnish  tarnish;  often  yellovrisot 
i!rom  the  presence  of  chalcopjrite.  Opaque. 

fiomp. — A  sulphide  of  tin,  copper,  iron  and  sometimes  zinc,  perhapt 
<h^S.FeS5nS,  -  Sulphur  29*9,  tin  27-5,  copper  29-5,  iron  13-1  —  100. 

AnaL— 1,  KudeniatBch.  Pogg.,  39, 146. 1886.  2.  Mallet,  Am.  J.  Sc.,  17,  88. 1864.  8,  Re.. 
Pogg.,  B8.  607,  1858.  4a,  Adger,  Ch.  News,  3ft,  959,  1893.  4».  dedocttng  insol.  Afiia 
Elaproth,  1810;  Johnson,  1889;  see  0th  JGd..  p.  68. 

8  8n  Cu  Pe  Zn 

J*                          ^                  2944  35-55  90-89  12-44  1  77  gangue  1  08  =  99-81 

St.  Mlchaal'sMt.  Q.  =  4-033      29  46  36  85  2918  0-78  7-26  gangue  018  =  98  64 

8.    Zhinwald                            39  05  25*65  28-88  6  34  9-68  ^  100 

la.  ComwaU           0.  =  4-46       27  94  23-04  97'77  12-75  8-«8  InsOl.  8-89  =:  100-61 

"                                 20  68  28-43  39  60  18  05  8-80  =  100 

Pyr^  ato.— In  the  closed  tube  decrepitates,  and  prlves  a  faint  sublimate:  in  the  open  tube 
saJphiiTous  fumea.  B.B.  on  charcoal  fuses  to  a  globule,  which  In  O.F.  glres  oft  sulphur,  and 
coats  the  ooal  with  tin  dioxide;  the  roasted  mineral  treated  with  borax  giTea  -reactions  for  Iroa 
and  copper. 

Decomposed  by  nitric  acid,  affording  a  blue  solutton,  with  separation  of  sulphur  and  t&L 
dioxide. 

Oha^Ponmerly  found  at  Wheal  Rock.  Cornwall,  and  at  Cam  Brea,  where  it  constituted  a 
considerable  vein,  and  was  accompanied  by  pyrite,  sphnlerite,  and  other  minerals;  more  recently 
in  considerable  quantity  in  granite  at  St.  MicBael's  Mount;  also  at  StennaGwynn,  St  Stevens^ 
and  at  Wheal  Primrose  Wbe^  Scorrier,  and  occasionally  at  Botallack  mine,  St.  Just;  also  at 
the  CrdDebane  mine,  Co.  Wlcklow ,  In  Ireland;  Zlnowald,  In  the  Erzgebirge,  with  q)ha1erite  and 
galena.  It  frequently  haa  the  appearance  of  bronze  or  bell  metal,  and  lience  the  name  beiU 
tnetai  ore. 

BflC— ■  Usually  accepted  as  tetr^edral  upon  the  authority  of  Brelthaupt;  tfala,  howerer.  b 
atated  by  Weisbach  (priT.  contrib.)  to  be  a  mistake,  the  obaerrattou  baying  been  made  opoo  m 
spedmen  of  tettaliediSte  finmi  Bowi' America,  not'npM  ataimite; 


Digitized  by  Google 


84 


BULPBZDBS,  BBLBNIDB8,  TBLLUBIDEB,  BTa 


86. 
86. 
87. 
88. 


89. 
90. 
91. 

93. 
91 


D.  Disulphides,  Dianenldes,  etc 

1.  Fyrlte  Group.  BS^RAs^BSb^  Isometric,  pyritohedzaL 

Pynte  PeS, 
Hauerite  MnS, 
Smaltite  GoAs, 
CUoanthite  NiAs, 
3pecie6  87,  88  are  nnited  by  many  intermediate  oompounda,  (GoJ!n)A« 
and  (Ni,Co)AB,  ,  ' 

Cobaltite  GoS,.CoA8, 

Oersdorfflto  NiS,.NiAs, 

Corynite  Ni8,.Ni(As,Sb), 

mimannite  NiS,.NiSb, 

Also  in  pui,  tetrahednd. 

Sperrylite  PtAs, 

Lanrite  RnS,? 


95<  Skatternditt 


CoAs, 


iBometric,  pyritohedrd. 


86.  PVHITB.  2xiyoi  7%eophr.  nvptrijs  pt.  I>iote<n'.,  E.  143.  Pyrites  pt.  I^.,^ 
80.  Pyrites  pt..  Arab.  MarcbastU.  Germ.  Eis,  Apric.,  8S4,  481,  467,  1529,  1546.  Pyrites  pC 
Marchasita  (=  cryst.  Pyr.)  Henekel,  Pyrit..  1726.  Kies  pt..  Svafelklespt..  Pyrites  pt.  (=  maaa 
and  DOdular  Pyr  ).  Marcbaslta  (=  cryat.  Pyr.).  WaU.,  908. 811, 1747.  prritegpt.  (=  glob.  Tar., 
etc.):  M^casite  (=  c^yst.  Pyr),  Miiudlc  (=  maaslTe  rar.)  mu,  Foas.,  ffi34-889,  1771.  Xantho. 
pyrites  Qiock ,  Handb..  814.  1889. 

Schwefelkiea,  Eiaenkles,  Q$rm.  STafvellda  AeadL  STOvlkii  2km.  Iron  Pyrites.  BiBulphnnt 
of  Iron.  Fer  aulfai^  Fr.  FIrite  Uai.  Pirita,  Pirita  amarUla.  Bronce  ^n.  and  Awn.,  8,  A. 

Isometric;  pyritohedral.  Observed  forms' : 


a  (100.  U) 

d  (110,  i) 

0  (111,  1) 

b  (910,  i-^Y 

c  (710,  ^-7)? 

6  (610,  i  6)\" 

a(9«0,  »-|) 

h  (410,  i\) 

r  (720.  i-i) 

€  (10-8  0,  i-^) 

t  (810.  1-8) 

C  (ir4  0,vV) 

V  (MO,  ih 
•  (910.  ik 
A  (19-7-0.  M^) 

1  (530,  f-D 


«.  (89P.  f-f) 
r  (750.  I- 1)? 
S  (1914  0,*.^) 
©  (430.  1-4) 
h  (540,  i  \) 
A  (11  9  0,  i-V) 
V  (650.  »-|) 

A.  (lO-ll  O. -*-«)'? 
€,  (890,  -  i-D'f 
%,  (780.  -  %  \) 
p,  (ISlS-O.-t-H)"? 


o",  (670,  -  I- 
V,  (560,  -  i- 
K,  (450.  -  <  I 
e,  (840.  -  t*- 
ff,  (880,  , 
i7.(470.  -  i\i 


t.  1(190,  - 1-2)" 
*,  (350,  ->^|) 
K  (140,  -  f-4)'» 
^.  (180,  -  iSf 

r  (m  1) 
r  1885,  ty 
V  (221,  5) 
q  (831.  3) 
©  (661,  6)» 

^(011,  9-0) 
^(511.  5-5)« 
U  (411,  4-4) 
ni(811,  8-8) 
ai(522.  H) 

(944.  I  !)  . 
#  (11-5-5.  V-V) 
n  (eil,  2-2) 


(822,  H)> 

«(655,  |-|)»? 

»  (761,  t'lf 
F  (621.  6-8)" 

y  (982.  !-8) 

e  (16  6-8,V-|) 
n  (15-6-5,  84)* 
^(943,  I  })* 

Z(116:i,V-V) 
•  (12-6-6.  V-8)? 


0  (18-7-8,y  4^)> 
2(53-2.  !-{)' 
Z  (581,  5-1) 
7  <10-61,  lO-l) 
Tr(851.  8-5) 
V  (2314-7,  V-V-)* 
«   (821.  8-I) 
P  (18-9  6,  V-V)" 
iV'  (7S1.  74)* 

s  941 


u  (682,-8-2) 
<  (421,  4-2) 
to  (841,  8-2) 
T  (10-5  1,  10  2) 
8  (U-«  1.  13-2J< 
B(74a,  i-\f 


(488 
Zf  (10-8  7,  V-|» 
jr(141110, 


O  (453.  -  H) 
M.  (842.  -  34) 
n  f341.  -  4-1) 
«,  (381.  -  S-l) 
<,  (341,  -  4-8) 


Twins:  tw.  ax  «,  usually  penetration-twins  (f.  U)  with  parallel  axes;  rarely" 
contact-twins,  Cnbe  and  tiie  pyritohe(3i'on  e  (310)  most  common  forms,  the  faces 
of  both  often  strifcted  in  one  direction  Hedge  afe^  the  striation  due  to  oscillatory 
combination  of  these  forms  and  tending  to  produce  ronndod  faces  (f.  5);  pyritohedral 
&ceB  also  striated  _L  to  this  ed^e;  octahedron  also  common.  Crystals  sometiines 
aoioular  by  elongation  in  direction  of  a  cybic  axis;  also  abnormally  developed  witK 
tetragon^  or  orthorhombic  symmetry  (f.7,  81.'*  Also  frequently  massive,  fine 
granular;  sbmetimes  subfibrous  radiated ;  reniiorm,  globular,  staLictitrc. 

CleATage:  a,  0  indistinct.   Fracture  ooncboidsl  to  aneven.  Brittle.  H.  =  6-6'9l 
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0.  =  4*95^5  J0;  4-967  Traversella,  5*027  Elba,  Rg.  Luster  metallic,  splendent 
to  glistening.  Color  a  pale  brass-yellow,  nearly  aniform.  Streak  greenish  olack  or 
brownish  black.  Opaque.  Shows  both  +  and  —  varietiee  tfaermo-electricaUy". 
Firamagnetic. 

Co«I»H  Tar.— Iron  disulphide,  FeS,  =  Sulphur  53*4,  iron  46*6  =  100. 

Nickel,  cobalt,  aud  tliallium.  and  also  copper  In  very  small  quaDtities,  sometlmeB  replace 
put  of  the  iron,  or  else  occur  as  mixtures.  Gold  is  sometimes  Jpreseot,  distributed  tDvUlbly 
tlirough  it,  auriferous  pyrite  beiug  au  important  source  of  gold.  Tballium  occun  la  traces  In 
much  pyrite.  Bbowins  its  presence  ofteu  m  the  cbimneys  or  furnaces  where  pyrite,  or  ores  em- 
taining  it,  are  raastef  A  variety  trom  near  Rlbadeo  In  Onlicla,  from  which  Un  and  zinc  wm 
obtsined,  has  been  called  haUMiroiUt,  after  Lopez  Ballesteroa.  Schulz  and  Paillette.  Bull.  O.  tr, 
7, 16, 184&.   Pyrite  somctimea  cmitains  traces  of  selenium. 

Arsenic  is  rarely  present,  a  variety  In  octahedml  ciystals  from  French  Creek,  Penn..  garo 
Hambniger  (cf.  Oeuth,  Am.  J.  Sc.,  40,  114,  1890): 

8  64  08  As  0  20  Fe44  d4  Co  1-75  Mi  0*18  Cu  O  OQ  =  lOO  SO 

For  analyses  of  i^rite,  see  Mine,  C.  B.,  tf<  8S7,  1887.  also  Oiraid  and  Motin,  Ann.  CSl. 
Pliys..  7,  339,  1876. 


Pyr.,  fllcr-In  the  dosed  tube  a  sublimate  of  sulphur  and  a  magnetic  residue.  B.B.  on 
ebaiGoal  gives  off  sulphur,  burning  with  a  blue  flame,  leaving  a  residue  which  reacts  like 
pyrrhotjte.   Insoluble  in  hydrochloric,  but  decomposed  by  nitric  acid. 

Obs. — Pyrite  occurs  abundantly  In  rocks  of  all  ages,  from  tbe  oldest  crystalline  to  tbe  most 
recent  alluvial  deposits.  It  usually  occurs  .in  small  cubes,  pyritofaedron^  or  in  mor«  bight/ 
modified  forms;  also  in  irregular  spheroidal  nodules  and  iu  veins.  In  elay  slate,  aigilkceoui 
sandstones,  the  coal  formation,  etc. 

Crystals  have  been  observed  associated  in  nanllel  podtlon  with  those  of  marcasite,  also  with 
srsenopyrite. 

Cubes  of  gigantic  dfmensions  have  been  fbnnd  In  some  ot  the  Cornish  mines;  pyiltohedroua 
and  other  forms  In  great  variety  occur  with  hematite  on  the  island  of  Elba,  sometimes  five  to 
six  iDches  in  diameter;  also  with  macnetite  at  Traversella  In  Piedmont,  and  at  Brusso  in  fine 
crystals.  Other  localities  for  crystal  are  Mtlsen  near  Siegen;  Freiberg,  Baxony;  Sclmeeberg; 
Waldensteio -io  Carinthla;  rabram,  Bohemia;  Scbemnitz,  Hungnrv;  large  octaliedrnl  crystals 
are  found  at  Persberg  hi  Sweden.  Hagnlflcentcrystalscome  from  Peru.  Alston-Moor,  Derby- 
shire. Falun  and  L&ngban  in  Sweden,  Eongsbergiu  Norway,  are  well-known  localities  Theclay 
at  Vloiho  near  Mlnden,  Westphalia,  and  the  dulk  at  Lewes  In  Surrey,  have  afforded  some 
remarkable  compound  cijntals.  It  has  also  been  met  with  in  the  Tesuvlan  lavas. 

Id  MaiM.  at  Corinna,  Peru,  Waterville,  end  Farmtngton,  in  cirstals;  at  Biogbam  (saw* 
mills).  BrooksTille.  and  Jewell's  Id.,  ma^ive.  In  N.  Hampthire,  at  Unity,  massire.  To  Mat$., 
at  Heath.  In  cryst,;  at  Rowe,  Hawley  and  Hubbardston,  massive.  In  Vermont,  at  Shnreham, 
in  limestone,  ciTStals  abundant;  Hartford,  in  cubes  2-4  im  In  .Conn.,  at  Lane's  mine,  Monroe, 
In  octahedrons;  Orange  and  Milford,  in  cubes  in  chlorite  slate;  Middletown  lead  mhie,  some- 
times aciculnr;  Roxbury.  finely  crystallized:  at  Stafford,  in  mica  slate;  massive  at  Colchester, 
Ashford,  Tolland.  Stafford,  and  Union.  In  ilT.  York,  at  Rossle,  fine  crystals  (dodecabedral, 
f..  14'  occur  at  the  lead  mine  in  gnm  shale;  at  Schoharie,  a  mile  west  of  the  court-house.  In 


figs.  1-6,  Simple  forms.  7.  6,  French  Creek,  Pfd." 
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single  aud  compound  crystals,  often  blgbly  poHabed  and  abundant;  in  interestlDg  ci^nitals  at 
Johnsbui-gh  hdq  Cbcstcr,  Warreu  Co.;  iu  gneiss  near  Yonkers;  in  Orange  Co..  al  Warwick  aact 
Ueerpark;  in  Jefferson  Co.,  in  Cbampion  and  near  Oxbow  on  tlie  banks  of  Vroomnn's  lake,  la 
moditied  octahedrons;  massive  iu  Fmnklin,  Putnam,  aud  Omuge  Cos.,  etc.  In  Fetmxylviinia, 
in  crystals  at  Little  Britain.  Laucaster  Co. ;  at  Chester,  Delaware  Co. ;  iu  Carbon  and  York  Cos. ; 
at  Kuauertown,  Cbesttr  Co.;  at  French  Creek  mines.  octabe<iroii8  and  other  forms,  sometimes 
tetragonal  or  orthorhombic  iu  symmetry.  In  Cornwall,  Lebauon  Co.,  in  lustious  culio  ocla- 
hedrons.  with  a  steel  tarnista;  in  N.  Car.,  near  Greensboro',  Guilford  Co.,  iu  crystals,  la 
CMoriido  in  tine  complex  crystals  in  mines  near  Central  City,  Gilpin  Co.,  and  elsewhere. 
Auriferous  pyrite  Is  common  at  the  mines  of  Colorado,  and  many  of  those  of  California,  as  well 
M  in  Virginia  and  the  States  south. 

In  Canada,  2  miles  N.  W.  of  Brockville,  Ontario,  a  cobaltiferous  var.,  in  the  Lanrentian ; 
on  the  river  Assumption,  seignory  of  Daillebout,  aud  at  Escott,  a  niccoliferous  var.,  containing 
also  some  cobalt. 

Large  quantities  of  massive  pyrite  are  mined  at  the  Rio  Tlnto  and  other  mines  in  Spain, 
also  in  Porlugnl.  Among  important  deposits  in  the  U.  S.  are  those  at  Rowe,  Mass.;  llcrmau. 
St.  Lawrence  Co.,  and  £llenville,  Ulster  Co.,  N.  Y.;  Tolersville,  Louisa  Co.,  Va.;  Dallas^ 
Paulding  Co..  Ga. 


9.  10.  11. 


M8,  Gilpin  Co.,  Col ,  Ayrwa.  10,  Elba.  11.  Vlotho.  Westphalia,  Sbk.  12.  Elba,  Svr.  U,  Rossle. 

The  name  pyriu  is  derived  from  nvp.  fire,  and  alludes  to  the  sparks  from  friction.  Pliny 
nentions  sfcvenil  things  as  included  under  the  name  (36.  80):  (1)  a  stone  used  for  grindstones; 
\%)  a  kind  which  ho  readily  iires  punk  or  sulphur  that  he  distinguishes  it  aspj/riUt  tivua,  and 
wbicli  may  have  been  dint  or  a  related  rariely  of  quart?:,  as  has  been  supposed,  but  more  proba- 
bly was  emerjf.  since  he  describes  it  as  the  heaviest  of  all:  (8)  a  kind  resembling  brass  or  copper; 
(4)  a  porous  stone,  perhaps  a  sandstone  or  buhrstoue.  The  brassy  Itind  was  in  all  pmhability 
our  pyrite.  But  with  it  were  confounded  copper  pyrites  (clml  copy  rite),  besides  mait-asile  and 
pyrrhotite,  although  these  three  kinds  of  pyrites  fail  of  the  scintillfttioiis.  In  fact.  Dioscoridea 
culls  pyrite  an  ore  of  copper,  yet  in  the  next  seutence  admits  that  some  kinds  contjiin  no 
copper;  and.  moreover,  he  states  that  the  mineral  gives  sparks.  Tliis  confounding  of  iron  hiuI 
copper  pyrites  is  apparent  also  in  the  descriptions  of  the  vitriols  (sulphates  of  iron  aud  copper) 
by  Pliny  and  other  ancient  writers,  and  equally  so  in  the  mineralogj'  of  the  world  for  more 
than  fifteen  centuries  after  Pliny,  as  Is  even  now  apparent  in  the  principal  languages  of  Europe; 
jCupfsrvHuaer  (copper- water)  of  the  Germans  being  the  coppenis  of  the  English  and  coupenuw  of 
the  Frbucb.  It  is  quite  probable  that  copperas  and  eouperoae  are  iu  fact  corruptions  of  tho 
Germai)  wwd,  instead  of  derivatives  from  euprtm  or  eupruvta,  as  usually  stated,  for  the  Latin 
«  would  not  have  become  ou  in  French. 

Under  the  name  mareattite  or  mardiaitite.  of  Spanish  or  Arabic  origin,  the  older  mineralogists 
Henckel,  Wallerlus,  Linnffius,  etc,  iucluded  distinctively  crystallized  pyrile.  the  c  ubic  preCmi- 
nently;  the  nodular  and  other  Tarieties  being  called  pyriiet,  and  the  less  yellow  or  brownish  and 
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flofter  kinds,  teatterkie*,  ihis  last  including  our  maretuUe  anil  pyrrhotite,  and  sume  true  p^ite- 
Werner  tirst  made  pyrrlioUtea.^\»l\ac\.  species.  The  "  miircusite  "  used  for  personal  ornauieutsiD 
tbe  last  century  was  pyriie. 

Alt.— Pyrite  readily  changes  to  an  iron  sulpliate  by  oxidation,  some  sulphur  being  set  free. 
Also  to  limooite  on  its  surface,  aud  afterward  throughout,  by  ihe  action  of  a  solution  of  bicar- 
bon^  of  lime  canning  off  the  sulphuric  acid  as  change  proceeds,  and  from  limouite  lo  red  iron 
oxide.  Green  vitnol,  limouite.  g^thlte,  hematite,  quartz,  graphite,  ochreous  clay,  occur  as 
poeudomorpbs  after  pyrite.   Cf.  also  marcasite  od  the  relatfTe  stability  of  tlie  tvo  compounds. 

ArtU. — May  be  made  by  the  slow  reduction  of  ferric  sulphate  in  presence  of  some  carbonate. 
Also  by  beatim  together  iron  sesquioxide,  sulphur,  and  sal  ammoniac  (WOhler),  the  crystals 
obtained  seemecT  to  have  a  tetrahedral  form;  cf.  Weiuscheok,  Zs.  Kr.,  17,  487,  ItidO.  Bee  further 
Ibuqiie-LeTy.  Syoth.  Min.,  321.  1883,  and  Doelter,  Zs.  Kr.,  11.  SO.  1885. 

P^Tite  lias  been  observed  as  a  recent  formation  at  Bourboune-les- Bains,  Daubree,  C.  R,  80, 
e05,  1»73. 

Ra£.— >  See  StrQver,  Mem.  Acc.  Torino,  26,  1869,  and  Att.  Acc.  Torino,  6,  874.  1871,  for  list 
of  planes  with  early  authorities,  and  many  new  fonns;  also  Uelmhackcr  Min.  Miitb.,  18, 1876. 
EoksbaroT  aiids  (062)  from  A.  NordenskiOld,  whose  8-t  is,  however,  an  obvious  misprint  for 

*  Zepb.,  Lolling,  Ber.  Ak.  Wien,  60  (I),  814,  1869.  »  Hkr.,  Waldcitsfein,  I.  c.  *  Gn.tfi, 
Min.-Sainral.,  31,  18.8.  •  Zeph..  BOckstein,  Salzburg.  I^olos,  1878.  •  Webskv,  Zs.  U.  Ges.,  31. 
222,  ;«:»;  these  forms  are  uncertiiin.  '  Vrba.  Pfibnini.  Zs*.  Kr,,  4.  857,  18tM»  •  IlmgnHtelli, 
Br>>so,  Piedmont.  Att.  Acc.  Torino,  20,  808,  1885.  •  Jncksou,  Calaveras  Co..  Cal.,  C'mI.  Acad., 
No.  4,  p.  3«5. 1886.  Mink.  Lingban,  Ak.  H.  btockli..  Bib..  13,  (2),  No.  7.  5, 1888.  "  H(M-fcr, 
]U>tzgral>en,  titvria,  3Iin.  MItlb.,  10,  )S7,  18h8.  £.  F.  Ayrra,  Colorado.  Am.  J.  So.,  37,  im, 
\m  "  C'Hthreiii,  Mouzoul,  Min.  Mitlh..  10,  896,  1889.  "  Pfd.,  French  Creek,  Am.  J.  Sr. 
37,  2)19  1889. 

Thuruio-electrical  character.  Friedet,  Ann.  Ch.  Phys.,  17,  79,  1868;  Awe.  Pogt?.,  143,  1, 
ISTl:  Sehmuf&nA  Dana,  Ber.  Ak.  Wien,  69  (1),  145,  157,  1874;  Curie,  Bull.  Soc.  Miu..  8,  127, 
It^. 

On  elasliciiy,  Voigt,  Nachr.  Ges.  GOltingen,  810,  1888.  On  etching  ezperimentB  set 
Becke,  Min.  Mitth.,  8,  288, 188Q,  9.  3.  1887. 


86.  BAUSBITB.  Hauerit  fioAS.,  Nat  Abb.  Wien,  1, 101, 107,  18M.  or  Fogg.,  70,  148, 
1647. 

Igomt'tric;  pyritohedraL   Observed  forms : 

a<100,»t)   ddlO.  0   o(in,\)  /<810,  1^8)   «(210»~2)   ii(321,  8-|) 

(*omnioQ]y  in  octahedrons;  soiTK'times  in  globular  cltisters. 

Cleaviige:  cubic,  imperfect.  Fracture  uneven  to  Bubconchoidal.  Brittle. 
H.  =4.  G.  =  3*4f>3.  '  Luster  metallic-fldamantine.  Color  reddish  brown,  brown- 
ish black.   Streak  brownish  red. 

Covp. — Manganese  disulphide,  MnS,  =  Sulphur         mangiinesR  46'1  =  100. 
AnaL— 1,  Patera,  quoted  by  Haid.   2,  E.  iScacchi,  Kend.  Accad.  Napoli.  April  1890. 

8         Mn  Fe 
1.  Kalioka  58  84      43  97       I  SO      SiO,  1-20  =  9911 

3.  Sicily    O.  =  8  868-8-411        68-76      48  06        —       =  99-81 

Pyr.— In  the  closed  tube  a  sublimate  of  sulphur;  in  the  open  tube  sulphurous  fumes,  and 
bertimcs  ereen.    On  charcoal  sulphurous  fumes;  the  roosted  mineral  reacts  for  manganese 

rith  Die  mixes. 

Obfl. —  From  Knlinka,  Hungary,  in  clay  with  ffypsiim,  sulphur,  and  realear  in  a  res^ion 
like  a  solfatani:  trachylic,  aud  other  eniptive  n)ckH  rlccumi>OKing  and  adding  lo  the  clay,  andthe 
sulphur  given  off  Ht  the  same  time  oinkiog  depositioDti  of  sulphur  and  sulpliidcs.  One  crystal 
fnuud  measured  U  inches  through.  The  hauerite  crysliils  arc  stmietimcs  coaled  with  pyrite;  an 
unknown  tlesh-red  or  greenish  mineml  libo  accompa'uieH  it.  Also  in  the  crvslaUine  schists  of 
Ibe  Wafcallfiu  district.  New  Zealand  (Cox,  Trans.  N.  Z.  Inst..  14,  4'26,  1881).  At  lladdiin, 
CaraniH,  Sicily,  In  octahedral  crj'stals  at  a  depth  of  60  meters  embedded  in  a  clay  carryiug  layers 
of  sulphur,  gypsum  and  calcite. 

ArUf.— i:»yntheiic  experimcQts  partially  successful,  Doelter,  Zs.  Kr.,  II,  S3,  1885. 


87,  88.  SMAI.TITXI-OHI.OANTHmi. 

Snaltite.  TCoballum  cineraceum  Agrie.,  4.59,  1539.  Koboltmalm,  Koboltglants,  Minera 
Cobalti  dnerea.  Cobaltum  arsenico  mineral isatum.  pt.  (Cobaltitv  here  included),  Wall.,  331, 
1747.  K'ohaltam  Ferro  et  Arsenioo  mineralisatum,  Giants-Cobalt  (fr.  Iiichneeberfi;),  Civiut.,  2Vi, 
17.58.  Mine  de  Cobalt  grise  De  LMe.  Crist..  833.  1773;  Mine  de  Colialt  arsenlcaTe  De  Li*U.  3, 
123,  1783.  Weisser  Siwiaskobold,  Grauer  8peisskolK>lii.  Wern.  Oray  Cobalt  ore  Ki'te..  1*96. 
Tin  white  cobalt.    Spetskobalt  Bauam.,  Handb.,  155,  1818.    Snialtine  Beud.,  7>.,  2,  684.  18r>3. 
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OhloanthiU  Breitfi.,  Pogg.,  64,  184,  1845.  WclsBoIckelkies,  WeissDickelerz  pt  Weiasef 
Kupferulckel,  Araeulkuickel,  I^.  Uuiniuelsbergit  Maid.,  Uandb.,  OiSO,  1M5.  Chatfaamite 
Bh^Td,  Hia.,  158,  1844;  Am.  J.  Sc..  47,  351.  1844. 

Isometric;  pjritohedral,  Groth'.   Observed  forms': 

a  (100,  M);  d(110.  i);  e(lll,  1);  »<811,  34);    e(10-10,  i-10).   d(S10,  /(810, 
•  (881,  8-1)? 

Penetration-twiDsV*  tw.  pi.  o,  comp.-face  211,  normal  to  o;  often  in  complex 
and  distorted  forms.    Also  massire,  and  in  reticulated  and  other  imitative  shapes. 
Cleavage:  o  distinct;  a  in  traces.    Fracture  granular  and  uneven.  Brittle. 

H.  =  5-5-6.  G.  =  6'4  to  6'C.  Luster  metallic.  Color  tin-white,  inclining,  when 
massive,  to  steel-gray,  sometimes  iridescent,  or  grayish  from  tarnish.  Streak 
grayish  black.    Opaque.    Shows  both  ~|-  and  —  varieties  therm o-electrically  . 

Comp. — Smaltite  is  .essentially  cobalt  diarsenide,  CoAs,  =  Arsenic  71*8, 
cobalt  28*2  =  100.  Chloantuite  is  nickel  diarsenide,  NiAs,  =  Arsenic  71'9y 
nickel  28-1  =  100. 

Cobalt  and  oickel  are  usually  both  present,  and  thus  these  two  species  graduate  into  each 
other,  and  do  sharp  lloe  can  be  drawn  between  them.  Iron  is  also  present  m  varying  amounti 
the  variety  of  chloantbite  containing  much  iron  has  been  called  chathamite,  a  name  given  by 
Sbepard  to  the  mineral  from  Chatham,  Conn.  Further  sulphur  U  usually  present,  but  only  Id 
small  quantities.    Sometimes  argentiferous,  anal.  20. 

Many  analyses  do  not  conform  even  approximately  to  the  formula  RAsi,  the  ratio  rising 
from  leM  than  1:2  to  1 :  3*S  and  nearly  1 :  8.  thus  sbowing  a  tendency  toward  skuiterudite 
(RAsi),  perhaps  due  to  either  molecular  or  mechanical  mixture.  Part  of  the  variation  is  due  to 
vant  of  homogeneity  in  the  substances  analyzed.  Baumhauer  has  shown  that  even  the  crystals 
often  have  a  zonal  structure,  Zs.  Kr.,  12,  18,  1886.  Moreover,  Volkhardt  has  Hualyzed  such 
crystals,  and  shown  that,  after  being  acted  upon  by  hydrochloric  acid  and  potassium  chlorate,  a 
part  containing  less  arsenic  went  into  solution,  and  the  residue  was  richer  in  arsenic  than  the 
original  (7619  p.  c.  and  78  46  in  one  case).  Similarly  the  same  author  found  skutterudite 
(KAs.)  to  be  moK  difHcultly  soluble  than  amalUte  and  cbloanthite.   Zs.  Kr..  14,  407,  1688. 

Much  that  has  been  called  smaltite  (speiskobalt)  is  shown  by  the  high  specific  gravity  to 
belong  to  the  species  aafllorite,  p.  100.  Without  the  determination  of  either  the  form  or 
specllic  gravity  the  classification  is  uncertain. 

Au^— 1,  McCay,  inaug.  Diss.,  p.  44,  1888,  deducting  10-62  p.  c.  quartz  and  1-44  Bi. 
3,  Id.,  ib.,  p.  31,  see  below.  3.  Petersen,  Pogg.,  134,  70,  1868.  4.  van  Gerichten,  Ber.  Ak. 
MQDchen,  137,  1873.  5,  Rg..  Zs.  O.  Ges.,  26,  384,  1878.  6,  Smith,  Gillis  Kxped.,  2,  108. 
7,  lies,  Am.  J.  Sc.,  33,  380,  1882. 

8,  Booth.  Am.  J.  Sc.,  29.  241, 1836.  8,  Bg..  Min.  Ch.,  38,  1860.  10, 11,  Bull,  Rose,  Kr-Ch. 
Syst..  53.  1852.  12,  IS,  McCay.  1.  c.  pp.  89,  40.  14,  Berthier,  Ann.  Mines,  11,  501, 18S7. 
15,  Rg.,  J.  pr.  Ch.,  5B,  486,  1862.  16,  Id.,  Zs.  6.  Ges.,  SS,  288,  1878.  17,  Koenig,  Proc.  Ac. 
Phllad..  184,  1880.  18.  Genth,  Dana  Min.,  513,  1854.  19,  Ebl.,  Ber.  Ak.  MUncheD,  409,  1868. 
30,  Hillebrand,  Proc.  Col.  Sc.  Soc,  3, 4&,  1888.   See  further  6tb  Ed.,  pp.  70.  7t 

1.  BmaXtUa. 

S    Co  NI 

I.  Schueeberg  6-11        71-53  1-88  18-07  1-02 

1  32  13-61  8  05 

4-71  lOU  8-52 

1-70   8-38  8-50 

0-75   7-81  4-37 

0-  08  24-13  1-28 

1-  55  11-69  ir. 


Schueeberg 

GMeutUa 

Wittichen 
Bieber 
Ussegllo 
Atacaina 

Gunnison  Co.,  Col. 


G. 

As 

611 

71-53 

6-80 

1  7600 

6  373 

69-70 

74-84 

0-496 

76  55 

70-85 

68-83 

2.  ChloanAite. 


Fe  Cu 

7-31  0-01  =  99-32 
5-22  1  60  =  99-80 
5  05  0-94Bi0  97,Sb<r.=100-0D 
4-45  3-24  =  101  01 
7-84  0-22  Sb   0-88,    Zn  4-11 
4-05  0-41  =  100-75    [=  101-47 
15-99  0-16  Pb  3  05,    Bi  118, 
SlO.3-60,Ag(r.=968» 


8.  Riecheladorf 

6-e 

73-64 

9. 

0ff74 

60-43 

10. 

76-09 

11.  Schueeberg,  BtOngeOiobaU  6-587 
13.        "               "  8-S4 

75-85 

75-40 

18. 

0-4S 

68-40 

14.  Val  d'Annivien 

[65  02] 

15.  Allemont 

6-411 

7111 

16.  Annaberg 

17.  Franklin  Furnace 

[76 -88] 

0-88 

70-66 

18.  Chatham.  OhaiAamOe 

70-11 

19.  Andreasberc 

6*6 

73-00 

9a  Grant  Co.,  N.  U. 

0-044 

74-04 

—  8-37  80-74 
311  10-80  26-87 

—  4-56  12-25 

—  8-32  12  04 
8-42  11-90 
4-20  24-95 
8  98  36  75 
<r.   18  71 

1-60  18-96 
6-37  18  63 
3  83 
1-94 


0-  78 

1-  06 

3-  90 
229 

0-  ll 

1-  54 

4-  78 
0-48 
018 


8-96  —  =100 

0-  80  —  =  100 
6-82  —   =  99-73 

6-  52  0-94  =  98.67 

7-  50  0  89  =  99  84 
0  69  —  Bi  0-21  =  99-n 

1-  40  —  =  100 
6  83  —  =  96  98 
3-80  —  Sb  0-81,  BI  0*84=:100 
3-81  —  Zn  ir.,  CaCO.  0-89 

9-44  11  85  —  =  100  [=  100-40 
7  00  17-89  —  -  98  76 


19-&S>    0-44  0-04  Ag  4  78, 


"  Ni :  Co  =  8 : 1  approx. 


Pb  0  03 
=  98-98 
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Analysis  3  by  McCay  is  of  the  Schneeberg  ore  called  WittnuthkobcUtart  by  Kersten  (Schw. 
S.,  47.  1896).  aod  from  which  he  obtained :  (|)  As  77-M,  8  103.  Co  9-88,  Ni  1  11.  Fe  4-77. 
Ca  1-80,  Bl  8-89  =  99*94.  Breithaupt  called  it  cheteutlte  (cf.  McCay.  p.  35).  It  is  IsometrlcL 
with  cubic  habit  and  cteavare;  H.  =  JS;  color  slate-gray.  McCay  shows  that  the  bismotfa,  la 
which  he  obuined  0  78  p.  c,  is  au  imparity;  the  ratio  of  R :  As  =  1 :  S'SO.  which  with  the  cubic 
cleavage  shows  it  to  be  closely  allied  to  skutterudite. 

Pyr^  otc — In  the  closed  tube  gives  a  sublimate  of  metallic  arsenic;  in  the  open  tube  a  white 
sublimate  of  arseaic  trioxide,  and  sometimes  traces  of  sulphur  dioxide.  B.B.  on  charooal  giTca 
au  arseuical  odor,  and  fuses  to  a  globule,  which,  treated  with  successlTe  portions  of  boiaz-^aM, 
affords  reactions  for  iron,  cobalt,  and  nickel. 

Obs. — Usually  occurs  in  reins,  accompanying  ores  of  cobalt  or  nickel,  and  ores  of  silver  and 
cofper;  also,  in  some  instances,  with  niccolite  and  arsenopyrite;  often  having  a  coating  of 
annabergite. 

Occurs  with  silver  and  copper  at  Freiberg.  Annaberg,  and  particularly  Scbneebergin  Saxony; 
at  Joachimsthal  in  Bohemia,  the  reticulated  varieties  frequently  found  embedded  in  catcite;  also 
at  Wheal  Sparaou  in  Cornwall;  at  Riechelsdorf  in  Hesse,  in  veins  in  the  copper  schist;  at  Tuna- 
berg  in  Sweden;  Allemont  in  Dauphin^;  at  the  silver  mines  of  Tres  Puntas  and  others  in  ChUI, 
liut  only  in  small  quantities. 

At  Cfaatham,  Conn.,  the  chloanthlte  {ehathamite)  occurs  In  mica  slate,  associated  generally 
with  arsenopyrite  and  sometimes  with  niccolite.  At  Fnuklin  Furnace,  N.  J.,  at  the  Trotter 
zinc  mine  in  octahedral  crystals  (anal.  17)  with  traces  of  a  pyritobedrm  (30*1*0)?. 

Alt. — Occurs  altered  to  erytbrite  (arsenate  of  cobalt),  a  change  due  to  the  oxidation  of  the 
aisenic  and  cobalt  on  exposure  to  moisture. 

Ref.— '  Oroth,  Pfwg..  163.  249, 1674;  HlD.-Samml.  Strassburg,  p.  48, 1878;  Naamano,  Pogg., 

7,  8S7, 1S26,  31,  587,  im   *  Balb,  Zs.  Kr..  1,  8,  1877;  of.  Groth,  SUii.-Suiunl..  p.  44. 

89.  OOBAIiTJTB.  Cobaltum  cum  ferro  sulfuiato  et  arsenlcato  mlneralisatum.  Giants- 
Kobolt  pt.  (fr.  Tunaberg).  OnmMt,,  218,  1758.  Htaie  de  Cobalt  blanche  IMt,  Crist,  884. 1773. 
Mine  de  Cobalt  arBenico-sulfureose  de  Litte,  Crist..  3. 129. 1788.  Olaoc-Kobold  Wern.  Eobalt- 
Glanz  Germ.  Cobalt grispt.  H,  Ghtnce  Cobalt;  BrtghU White  Cobalt.  Glanskobaltkiee  Olo^, 
Grundr.,  1881.   Cobaltine  Beud.,  Tr.  3,  450, 1883.   Koboltglans  Ap«d.   Sehta  Indian  jettOtn. 

leometric;  pjritohedral.    Observed  forms': 

a  (100,  t-0         0  (111,  1)  e  (210,  t  2)        oa  (922,  44)         «  (821,  8-1) 

d  (llOi  i)  h  (410,  Ui)         p  (331,  3)  X  (488,  |-|)         p  (433.  2-}) 

Commonly  in  cubes,  a,  or  pyritohedrons,  e,  or  combinations  of  these,  with  faces 
striated  as  iu  pyrite  (cf.  f.  1-5,  p.  85);  also  with  o.  Also 
lamellar,  granular  massive  to  compact. 

Cleav^e:  cubic,  rather  perfect.  Fracture  uneven. 
Brittle.  H.  =  5  5.  G.  =  6-€*3.  Luster  metallic.  Color 
Kilver-white,  inclined  to  red;  also  steel-grav,  with  a  violet 
tinge,  or  grayish  black  when  containing  mucli  iron.  Streak 
grayish  black.  Shows  both  +  and  —  varieties  thermo- 
electrically.' 

Com^— Snlph-arsenide  of  cobalt,  CoAsS  or  CoS,.CoA8, 
=  Sulphur  19-3,  areenic  45*2,  cobalt  35*5  =  100.  ladia,  Aiallet. 

Iron  is  present,  and  in  the  nriety  ferroeobalt&e  in  large  amount;  this  is  the  soiled  8t<M- 
ioMt,  Rg  4th  Suppl..  118.  Stb.  148,  1858;  ferrocobalttne,  Dana  Min.,  08,  1864. 

An£— 1,  Stromeyer,  Schw.  J.,  19.  886,  1817.  2-5,  Schnabel,  Rg.  Min.  Ch.,  «0, 1800.  8. 
McCay,  Inaug.  Diss.,  p.  41.  7,  Flink,  Ak.  H.  Stuckb.,  BUung  13  (2),  No.  2,  6.1886.  6,  Mallet. 
Rec.  G.  Surv.  India,  14. 180,  1880. 

As      8       Oo  Fe 

1  Rkulterud        G.  =  6*881      48  46  20  08  88  10    8-28  =  99*87 

2  Siegen.  ffiOMfe*  46-81   19-85   88*71     1*68  =  100 

8.  "         "  44-75   19-10   29*77     6*88  =  100 

4        ■'     plumoae  42-58  19-98  8-67  25-06  Sb  2  84  ::::  100 

.5.                  ■•  42-94  20  88  8  92  38  08  -  100  75 

6  Schladmtng       G.  s=  6-7S9  48  13  18  78  29-20  5  SO  Ni  S  20  =  99  55 

7.  Nordmark  44  77  20  38  29  17  4  72  Ni  1  68  =  100*57 

8.  Ebetri.  India     G.  -  6  00  48  87  19  46  28  80  7  88  Ni,  Sb.  tr.  gangue  0*80  =  100  26 

The  mineral  analyzed  by  McCTay  bad  H.  =  5,  and  gave  in  the  closed  tube  a  distinct  sublimate 
of  arsenic  sulphide  and  metallic  arsenic,  like  arsenopyrite. 

Fwr.,  «to. — Unaltered  in  the  closed  tube.  In  the  open  tube  gives  sulphurous  fumes,  and  a 
ctyatalline  subltmate  of  arsenic  trioxide.   B.B.  on  charcoal  gives  off  sulphur  and  arsenic,  and 
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fuses  to  a  maguetic  globule;  with  borax  a  cobalt-blue  color.   Soluble  iu  warm  nitric  acid,  wUh 

the  separaiiou  uf  bulphur. 

Ob».— Occurs  lU  Tuuaberg,  Riddarbyttan,  and  HakausbO,  in  Sweden,  in  large,  splendent, 
welUdeliued  urystals;  at  the  Ku  and  Bjelke  mines  uf  Nordniark;  also  at  Skulterud  in  Norway. 
Other  localities  are  at  Querbach  in  Silesia;  iicbladuilng,  ijiyria;  Siegeu  la  Westpbnlia  (from  the 
Hamberg  mfiie  the  ferrocobaltiie);  Botallack  mine,  near  i:>t.  Just.  In  Oomwall;  Khetri  mines, 
Bajputuua,  iDdia,  called  te/tta  by  the  Indian  jewelers,  who  use  it  for  giving  a  blue  color  to  gold 
ornaments,  cf.  p.  71. 

ReL— ■  See  Phillips.  Min.  278.  1828,  also  Naumann,  Pogg..  16,  486.  1829.  Grolh,  Hin.- 
Svnml.,  41.  1878;  Zs.  ii.  Ges.,  23,  661, 1871.   *  Cf.  references  under  pyrite.  p.  87. 

90.  aBRSDORFFITB.  Niccolum  Ferro  et  Cobalto  Arsenicatls  et  Sulphuratls  mtneiali- 

satuin.  Kupfernickel,  pt.  {white,  var.  fr.  Loos),  CroiM.,  218,  IToH,  Ak.  H.  Btockb.,  1751,  1754^ 

iTbe  species  later  taken  for  Kupferuickel  aud  Cobalt  ore,  until  ISiti.}  Nickelglanz.  Weisses 
llckeler/.,  I^aff.  Scbw.  J.,  22,  260,  1818;  Berz..  Ak.  H  Stockb..  251,  1820.  Eiulfo-arseuiure  do 
nickel  Bead.,  1824.  Nickelarsenikglauz,  N ickelurseuikkies,  Arseuikuiukelglanz,  Germ.  I>liekel 
Glance.  Diitomose  Beud.,  Tr.,  2,  448,  ISSi.  Tombazile  pt.  Breilh,,  J.  pr.  Ch..  16,  830.  188& 
Geradorfflt  (fr.  Schladming)  pL  Ldtee,  Pogg.,  66,  5U8,  1842.  Amoibit  pt.  KbL,  J.  pr.  Ch.,  33, 
402,  1844.    Oobscbauite  (fr.  Dobscbau). 

iBometric;  pyritohedral.    Observed  forme : 

a(100,  i-i)   0(111.1)   «(210,  i-2) 
Also  lamellar  and  granular  massive. 

Cluavf^e:  cubic,  rather  perfect.  Fracture  uneven.  Brittle.  H.  =  5*5.  G. 
=  5'6-6'8.  Luster  metallic.  Color  silver-wliite  to  steel-gray,  often  tarnished  gray 
or  grayish  black.    Streak  grayish  black.  Opaque. 

Comp. — Essentiallya  sulph-arsenide  of  nickel,  NiAeS  or  NiS,.NiA8,  =  Sulphur 
19*3»  arsenic  45*3,  nickel  35*4  =  100.  Iron  replaces  the  nickel,  often  to  consider- 
able amount;  also  sometimes  cobalt. 

Wltb  normal  gersdorffite  are  classed  a  number  of  minerals,  in  part  doubtless  mixtures,  which 
have  yielded  different  results,  many  of  tbem  approziniatiog  toward  cbloanthlte.  Tbe  analyses 
below  include  some  of  these;  see  further  0th  £d.,  p.  78.  Anal.  9  corresponds  to  KiSi.2NiAsi, 
tbe  mineral  had  cubic  cleavage. 

AnaL— 1,  Berzelius,  I,  c.  2.  Rg  ,  Pogg.,  68,  511,  1846.  8,  Schnabel,  Rg..  Min.  Ch.,  63, 
1860.  4,  Id  .  Vb.  Ver.  Rheinl..  8.  S07,  1851.  5.  Bergemann,  J.  pr.  Ch..  76,  244,  1858.  6, 
Hcidingsfeld.  Kg-,  Min.  Ch.,  62,  1860.  7,  9.  SipOcz,  Zs.  Er..  11,  318.  214.  1885.  8,  Gentfa, 
Am.  Cb.  J.,  1,  1879.  10,  LOwe,  Pogg.,  66,  SOS,  1842.  11, 13,  Pless,  Lieb.  Aon.,  61,  SSO, 
1844.    18,  Eobetl,  1.  c.   14. 15.  fbrbes,  Phil.  Mag..  36,  181,  1868. 

G  As       8      Ki  Co 

1.  Loos.  Sweden  6-18  46  87  19-34  29  94   4  11    0  U3' SiO,  0  90  =  lOO  W 

2.  Haragerode  5-66  44  01   18  88  80  30    6  00     —    Sb  0  86  -  100 
8,  Mllsen.  eryit.  46  0i  18H4  32-66   2-88    —    =  100 

4.  £ra8,ma««M  88  92  17'82  35-27  4-97   3-23  Cu  276  -  101  96 

6.     "    cry^  45  02  19  04  3418  1  02   0  27  8b  0  61  =  10014 

6.  Lobenstein  5*9-54  46  12  18-96  88  04  1-81    0  60  Cu  O  il,  SbO  88  =  100-S7 

7.  Orawitza  6  20  44-35  18-20  29-22  0  99  6-75  Bi  0-3 1  -  99-63 

8.  BeiwibHiiis  5'8.'>3  89-71  22-OL  24  83  1-12  12-54  Cu  0  25  -  lOU-40 

9.  Dot>siua  6-514  56  83  10-93  29-54  1-75   2  14  =  101  19 

10.  Scbbidming  6-7-6-9      1 42  52  14*22  3842   2  09   tr.     SiO,  187  =  99-13 

11.  "  6-64  39  04  16-35  19-51)  1113  14-12  =  100  23 

12.  "         Flemte  89  88  16-11  27  90  14-97   0-83  =  99  69 

[89  401  16  01  28-62  12  10   2  88  -  100 
18.  Lichteaberg,  Amoildte  «-08  [45-84]  14  00  37  84  2  50    1r.   Pb  0  82  -  100 

14.  Loch  Fyne  6-49-S-65     84  45  30  01  31-59  18  13  6-83  Mn  0  88,  Mg  0  66.  insoL 

p-71  -  9919 

15.  '*      "  85-84  19-75  3816  11  03   6  64  Mn  0-88,  Mg  0  66,  iosol. 

[3  60  =  100 

Pyr.,  etc. — In  the  closed  tube  decrepitates,  and  gives  a  yellowish  brown  sublimate  of  arsenic 
trtsulphide.  In  the  open  tube  yields  sulphurous  fumes,  and  a  white  sublimate  of  arsenic  trloxide. 
B.  B.  on  charcoal  gives  sulphurous  and  garlic  fumes  and  fuses  to  a  globule,  which,  with  borax- 
glass  gives  at  first  an  iron  reaction,  and,  by  treatment  with  fresh  portions  of  the  flux,  cobalt  and 
nickel  are  successively  oxidized. 

Decomposed  by  warm  nitric  acid,  forming  a  green  solution,  with  the  separation  of  sulpbur, 
Obs. — Occurs  at  Loos  in  Uelsingland.  Sweden;  Lenipilltt,  Finland;  in  the  Albertlne  mine, 
sear  Uarzgerode  in  the  Har^  with  chalcopyrtte,  galena,  calciie,  iluorite,  and  quartz;  at 
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SchUdiniDg  ia  Styria:  Kamsdorf  lo  Lower  Tburfogia;  Haueiaeu,  near  Ijol>eQsteiii.  Volgtland; 
at  the  quicksilver  mine  and  at  PQngstwiese,  near  Kms.  At  ilie  Craigmuir  mine,  Locb  Fyne, 
Scotlaud.  Also  found  as  an  incrutiuulon  of  cubes,  on  decomposed  galena  and  Bphalerite,  at 

PheDixFille,  Pa. 

SuMMARL'OAiTE  18  atHted  to  bc  au  auriferous  geredorfflte  from  Kezbanya,  HuDganr.  BulL 
8oc  Min.,  1,  148.  1878. 

ToHBAZiTB  according  to  Zerrenner,  Ib  pyrite,  from  Lobenttein. 


91.  COKTNITXI.  Eorynitti.2epAarot>M:A,  Ber.  Ak.  Wiea,  61  (1),  117.  1865.  Arseoaatimoa- 
nickelglauz  pi.  Germ. 

Isometric.    In  octahedrons,  with  convex  faces.    Also  in  globular  groups. 

Fi-acture  uneven.  H.  =  4'5-5.  G.  =  5-994;  5-95-(i  039  Ze})h.  Luster 
mi'tallic.  Color  silver-white,  inclined  to  steel-gray  on  fresli  fracture.  Streak  black. 
Opique. 

Corap. — Essentially  a  Bulph-arsenide  of  nickel  like  gersdorffite,  but  vith 
antimony  replacing  part  of  the  arsenic,  and  thus  connecting  it  with  the  arseaioU 
vaiieties  of  ullmannite;  formula  Ki(A8jSb)S. 

AuaL — Payer.  1.  c: 

As  Sb  S  Kf  Fe 

G.  =  5-9W  87-83         18  45         17  19         28-88         1  98  ^  M  SI 

Pyr.,  etc. — lu  the  open  tube  affords  sulpliurouB  fumes  nod  h  rrystalline  wbhe  sublimate  of 
arseoic  trioxide.  In  ttie  closed  tube  also  liiially  a  nnrrow  ycllowihli-ml  atid  a  broader  yellow 
zoue.  B.B.  on  cbarcoal  fu^es  easily  at  surface,  yielding  sulpluirous  and  Hrs(.'ui<-al  fumes.  With 
borax-glass  reactions  fur  iron,  cobalt,  and  Dually  nickel,  wilb  an  nrHenieal  odor. 

Oba.— From  Olsa.  In  C'arintbia,  with  bouraonite;  crystals  about  'i^  mm.  tlirough. 

Named  from  icofivvif,  a  ettib, 

92.  UXiZiMANNITB.  Niekelapiesglaserz  (fr.  Slegen)  lUmnnn  (In's  diHcov.  in  1808}  Byst.* 
Tab.,  166,  379,  1814.  Nickelspiesi'glauzerz  Ilavian.,  llandb..  lt)2.  1813.  Antiuionuickelelanz. 
^'ickelautimonglaDZ,  Antimon  An>eniknicke]glanz,  Arst'UuolimonnickclglHitz  pt.  Ufrm.  Nickel 
tjtibine;  I<<'ickeliferous  Gray  Antimony.  Anlimoinc  sulfure  nickelir^r'e  if!,  18'.'2.  Ullmannit 
Fnbel,  1843. 

Isometric:  prritohedral,'  Klein;  tetrahedral,  Zeph.'    Obt^crved  forms: 
«aOO,  i-Of  <t{n%  i).  0(111,  1).  e{210,t-2\  p(231.  2),  ff(SSl,8).  «(88l,8),  A(211. 


1.  a. 


Sarrabus,  Klein.  LAlllug.  Zeph. 


In  crystals  from  Sarrabus'  wUb  a,  d,  e  and  rarely  g  witb  pyritotiedral  striations  on  a  (f.  IX 
Also  from  tbe  Lolling'  in  tetrabedral  crystals  witb  d,  o,  o  ,  7i,  n,,  p,  4;  also  in  tetrabcdrite-llke 
twins  witb  parallel  axes  (f.  2).  Tbese  two  varieties  have  the  same  composition  (anal.  4,  S)  and 
their  relation  is  somewhat  uncertain,  ef.  Klein'.  It  may  be  noted  that  artificial  crystals  of 
pyrite,  of  apparent  tetrabedral  form,  have  been  described. 

Also  massive,  structure  granular. 

Cleavage:  cubic,  perfect.  Fracture  uneven.  Brittle.  H.=5-5-5.  G.  =  6*3-6*7. 
Luster  metallic.    Color  steel-gray  inclining  to  Rilver-white.    Streak  grayish  black. 

Comp.— Sulph-antimonide  of  nickel,  NiSbS  or  JsiS,.NiSb,  =  Sulphnr  15% 
antimony  57*0,  nickel  27*8  =  100.    Arsenic  is  usually  present  in  amall  amount. 


Digitized  by  Google 


92  SULPHIDES,  SSLENmsS,  TELLUMWES,  ETO. 

AnaL— 1,  H.  Rose,  Pogg.,  15,  588,  1829.  2,  Rg.,  Pogg.,  64,  189,  1845.  8,  LUl,  Vh.  G, 
Belchs.,  181,  1871.  4,  5,  JanoaBch,  Jb.  Mio.,  2,  169,  1887;  also  earlier,  ibid..  1,  186,  1888. 
e.  QlDtl.  Ber.  Ak.  Wieo,  60  (1),  813,  18fl9.  7,  Behrendt.  Kg..  Min.  Ch.,  41.  1675.  8,  UUlk 
Ber.  Afc.  Wieu,  61  (1),  17.  1870;  also  oUier  analyses  on  less  pure  material. 

Sb  As      S  Ni 

1.  Siegen  55  76  —  15  98  27-86  =  99  10 

2.  Harzgerode         G.  =  6-606  50-84  2  65  17  88  29-48  Fe  188  =  102-18 
8.  Rinkcnberg        G.  =  6  68  66  U7  0  94  15  28  27-50  Co  tr.  =  99  79 

4.  Sarrabus.  ^j^r    G.  =  6-738  65  73  0-75  14  64  28  17  Co  ir.,  Fe  017,  insol.  0-11  =  99-67 

6.  LOlliiig,  fetro/Md.  G.  =  6-625  55  71  I'SS  14-69  28  18  CoO-25.  Fe  0  09,  iuso].0-27=100-53 

6.  "  "       Q.  =  6-74  8!i-a6  8  28  16  78  2848  =  100 

7.  Nassau  60-56  5  08  16  00  36  06  Co  106.  Fe  0  48.  Cu  0  40  =  99  58 
a  Waldenatein  G.  =  6-68-6-56  56-01  —  14  81  28  85  Pb  0  61  =  100-28 

Ad  alteration- product  of  tbe  Waldenstein  crystals  gave  Ullik  (1.  c,  p.  19).  after  deducting 
Impurities.  Sb  52  44.  0  16  15,  CaO  18  52.  NiO  3-27,  FeO  8*18,  MgO  O  Sl,  H,0  11  36  =  99-88. 
For  this  the  formula  8Ca0.2Sb30i.6H,0  is  calculated. 

Pyr.,  •to.— In  tbe  closed  tube  gives  a  ftUnt  wbite  sublimate.  In  the  open  tube  sulphurous 
and  antlmonlal  fumes,  the  latter  coodenstugon  tbe  walls  of  the  tube  as  a  white  non-volatile 
sublimate,  B.B.  on  charcoal  fuses  to  a  globule,  bolls,  and  emits  antlmonlal  vapors,  which  coat 
the  coal  white;  treated  with  borax-glass,  reacts  like  gersdorfflte.  Some  varieties  cootaln 
arsenic. 

Decomposed  by  nitric  acid,  forming  a  green  solution,  with  separation  of  sulphur  and 

anttmoDy  trioxide. 

Obs. — Occurs  In  the  Duchy  of  Nassau,  In  the  mines  of  Freusburg,  with  galena  and  chalcopy- 
rite;  in  Siegen.  Prussia;  at  Harzgerode  and  Lobensteio;  also  LOUing  and  Waldenstein  la 
Carinthia;  Montenarba,  Sarrabus,  Sardinia.   Named  after  J.  C.  Ullmann  (1771-1881). 

Ref_i  Klein.  Jb.  Mln..  1,  ISO;  1888.  *  Zeph..  Ber.  Ak.  Wien.  60  (1),  809, 18W.  •  *  Klein. 
Jb.  Hin.,  2,  169,  1887.    See  p.  1051.    KallUite,  p.  1080,  is  NiBiS. 

Rammelsberg  calls  an  ore  from  Wolfsberg  in  the  Harz  bovrnonit-nickelglam.  It  occurs  Id 
cubes;  H.  =  4-5.    G.  =  5-685-5-706.    Analysis,  Pogg..  77,  254.  1849: 

As  28  00    Sb  19-58    S  16  86    Ni  27  04    Co  1-60    Pb  518    Cu  1  38    Fe  O  BI  =  100 

Heusler  describes  a  massive  light  to  dark  steel-gray  ore  from  Qosenbach  neu  Siegen. 
Analysis  gave :  Sb  82-90.  As  6-27,  S  84*40.  Ni  27-43,  Pb,Zn  tr.  =  100. 


Tliis  corresponds  to  8  NIB.  |      |  Bt.   Ber.  nied.  Oea..  p.  67,  1887. 


93.  SPERRTLTTB.   HoroM  L.  W^U.  Am.  J.  Sc.,  37,  67,  1889;  8.  L.  Penfield.  lb.,  p.  71 
Isometric;  pyritohedral.    Observed  forms: 

a  (100.  ^  t)        d  (110,  i)        o  (111,  1)        «  (210,  i-2) 

In  minute  crystal^  nsnally  in  cubes,  or  cubo-octahedronB;  dodecahednQ  and 
pyritohedral  faces  rare. 

Fracture  conchoidal.  Brittle.  H.  =  6-7.  G.  =  10-602.  LuBter  metallic, 
brilliant.    Color  tin-white.    Streak  black.  Opaque. 

CoMp. — Platinum   arsenide,   PtAs,  =  Arsenic  43-5,   platinum   56*5  =  100. 
Antimony  and  rhodium  are  also  present  in  small  quantities. 
AnaL— H.  L.  Wells: 

As        8b        Ft        Rfa      Pd  Fe 

I   40-98      0-60      53-57      0-72      <r.      0  07     SnO,  4  62  =  99-46 

Pyr. — B.B.  decrepitates  slightly.  In  tbe  closed  tube  remains  unchanged  at  tbe  fusing  point 
of  gla^.  Id  the  open  tube  gives  readily  a  sublimate  of  arsenic  trioxide  and  docs  not  fuse  it 
slowly  roasted,  .but  if  rapidly  heated  it  melts  very  easily  after  losing  a  part  of  the  arsenic. 
When  dropped  on  a  red-hot  platinum  foil,  instantly  melts,  gives  off  white  fumes  of  arsenlo 
trioxide  having  little  or  no  odor,  and  porous  excrescences  are  ronned  on  the  platinum  which  do 
not  differ  in  color  from  the  UDtoucbed  foil. 

Obs. — Found  at  tbe  gold  quartz  Vermillion  mine,  district  of  Algoma,  22  miles  west  of 
Sudbuiy,  Ontario,  Canada;  occurs  with  pyrite,  chalcopyrite,  and  cassiterite  as  a  loose  material 
occupying  small  pocbets  iu  tbe  decomposed  ore.  Also  probably  present  In  smalt  amount 
disseminated  through  a  nickel-iron  sulphide,  of.  p.  66. 

Named  after  F.  L.  Rperry  of  Sudbury.  Ontario,  who  first  called  attrition  to  the  mineral. 

Artlf.— The  arlilicial  PtAsi  has  long  been  known. 
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94.  li&UBTFB.  F.  imier  Xachr.  Oes.  G&tUngen.  1S5, 1866;  827. 1880. 
Isometric.    Observed  forms : 

a  (100;  i-i)    o  (111,  1)    « (310,  ^2)    m  (811,  8-8)   n  (211.  2-2)?    t  (821.  8  }>? 

Commonly  in  minute  octahedrons;  faces  often  rounded  like  the  diamond; 
also  in  spherical  forms  and  grains. 

Clearage:  o  distinct.  Fracture  subconchoidal.  Very  brittle.  H.  =  7*5. 
G.  =  6-99.    Luster  metallic,  bright.    Color  dark  iron-black;  powder  dark  gray. 

Comp.— Sulphide  of  ruthenium  and  osmium,  probably  essentially  RuS, 
(of.  below). 

AnaL— W&hler,  L  c..  on  0-8  gr. 

B  81-79        Ru  65-18*        Os  [8  08]  =  100 
■  Ck>ntainiiig  aome  osmium. 

Pyr.,atc^HMted  it  decrepitates.  B.B.  infusible,  giving  first  sulphurouB  andtben  ouuic 
fumes.    Not  acted  upon  by  aqua  regis,  nor  by  heatiug  wllli  potassium  disulpliate. 

Obs.— From  tlie  ptatinum  washings  of  Borneo.  Found  among  fine-grained  platinum  wliicb 
bad  been  brougbt  from  Borneo.    Also  reported  as  occurring  with  the  platinum  of  Oregon. 

Named  by  WOhler  as  a  compliment  to  the  wife  of  a  personal  friend. 

ArtiL— St.  Claire  Derille  and  Debray  have  made  artificially  a  rulheninm  sulphide 
(RuS,  =  S  38-1,  Ru  .61*9  =  lOU)  ia  iBometric  crystals,  octahedruns.  and  cubes.  Bull.  Soc.  Hin., 
2,  165,  1879. 


95.  8KUTTERUD1TU.    Tesseral-Kies.  Hartkobaltkies.  Br^.,  Fogg.,  9,  115,  18S7. 
Arseuikkobaitkies  8cluertr,   Fogg.,   42.  5S3,   1887.  Hartkobalteiz, 
Bfmimn.,  Uandb.,  08,  1847.    Skutterudlt  Uaid.^  Handb.,  060.  1845. 
Modumite  Siooi.  Hln.,  457,  1848. 

Isometric;  pyr itched lal'.    Observed  forms' : 

a  (100.  ^»),  d  (110.  t ),  0  (111.  1},/(180.  -  tf-8)*.  r  (882,  |)*.  n  (211,  2-2). 
1(821,  3-|)>,  If  (648,  24)*. 

Also  massiye  granular. 

Cleavage:  a  distinct;  d  in  traces.  Fracture  uneven. 
Brittle.  H.  =  6.  G.  =  6  •72-6-86.  Luster  bright  metallic. 
Color  between  tin-white  and  pale  lead-gray,  sometimes  irides-  j  -oi  u 

cent.    Shows  both  +  and  -  varieties  thermo-electrically*.  Bkutterud.  Fletcher. 

Conp. — Cobalt  arsenide,  CoAs,  =  Arsenic  79*3,  cobalt,  20*7  =  100. 
Anal^l,  Scbeerer.  1.  c.  S,  8,  WOhler,  Fogg.,  48,  691. 1888. 

As         Co  Fe 

1.  Q.  =  6-78        77  84      20-01      1-51   S  0-69.  (?u  ft-.  =  100-06 

2.  OryA.  79-2  18-5  I  S  =  dS  O 
8.  JfciM.                          79-0        19-5        1-4     =  99  9 

A  "cbloanthite  "  from  Harkircb  in  Alsace  gave  Vollksrdt:  As  77-94,  Ni  12*01,  Co  8-69. 
Fe  5  07;  correspoDding  to  RAsi;  it  was  in  crystals  (lOU.  ill)  with  G.  =  6-89.  Other  crystali 
are  stated  to  have  conform^  to  RAs..    Zs.  Kr.,  14,  408.  1888. 

Pyr.— Reactions  like  those  of  smaltite,  but  gives  a  more  copious  sublimate  of  metallk 
arseuic  in  the  closed  tube. 

Obs. — From  Skuttenid.  near  Modum,  in  Norway,  in  a  hornblendic  gangue  in  gneiss,  with 
titanite  and  cobaltite,  the  crystals  sometimes  implsnledon  those  of  cobaltite 

Ret— ■  Scheerer.  I.  c.  *  Rath,  Fogg.,  116,  480,  18^.  *  Flelcber.  Fhll.  Mag,  13  474 
ie!8>.  or  Zs.  Kr.,  7.  20.  1882;  cf.  also  Rath,  Za.  Kr.,  14,  257.  1888.  «  Schrauf  and  Dana.  Ber 
Ak  Wien.  69(1).  153,  1874. 

A  mineral  from  un  unknown  source  in  small  cryMals  (not  measured)  In  quartz  has  been 
analyzed  by  Ramsay  (J.  Cb.  Soc,  29,  158.  1876)  and  called  a  bismutb-skutterudite,  but  iti 
homogeneity  may  well  be  questioned,  the  corrected  results  (after  deducting  SiO.FeSt)  are: 
6.  =  7-flS        Aa  46-10  Bi  87-84  Co  1018  liiA  Oe  Fe  0  55  =  10018 
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2.  Marcasite  Group.    BS,,  RAb,,  etc.  Orthorhombic. 
The  species  falling  in  this  group  are  closelj  parallel  to  those  of  the  Pyrit» 


croup 

,  p.  84. 

-  * 

& 

:S 

:^ 

96. 

Marcasite 

FeS, 

0-7662 

;  1 

:  1-2343 

97. 

LolUngite 

FeAs, 

0-6689 

:  1 

:  1-3331 

Leucopyrite 

Fe.As, 

98. 

Arsenopyrite 

FeS,.  FeAs, 

0-6773 

:  1 

:  1-1882 

Danaite 

(Fe,Co)S,.(Fe,Co)A8, 

99. 

Safflorite 

Co  As, 

100. 

EammeUbei^te 

NiAs, 

101. 

Glaucodot 

(Co,Fe)S,.(Co,Fe)A8, 

0-6943 

:  1 

:  1'1935 

102. 

AUodasite 

(Co,Fe)(A8,Bi)Si 

103. 

Wolfiiohite 

NiS,,Ki(A8,Sb). 

96.  MAROASZTB.  Not  Marchaslle  [-  Cryst.  Pyrite]  Arab..  AgHe,,  1546;  mntikel, 
Wall.,  1747.  Oronnt.,  1758;  lAnn.,  1768;  de  Lisle,  178:).  ?PyrItes  argenteo  colore.  Germ.  Wasser- 
kies  o.  Weisserkies,  Agrie.  Interpr.,  477,  1">46;  Fernim  jucoris  colore,  Gej-tn.  Lebererz,  pt., 
Agric.  ib.,  469.  Vattenkiea  pt,,  Pyrites  fiiscus  pt.,  P.  aquosu3  pt.,  Wall.,  213,  1747.  Swafwel- 
kies  pt.  Croitxt.,  184,  17o8.  Pyrites  liimellosus  fern.,  Lithoph.,  2,  106.  1772.  P.  aqnosus?  id., 
107.  Pyrites  rlioml>i)idnles  pt  de  Lisle.  Crist  ,  1773.  3,  343.  1783.  Pyrites  lamelleiiae  en  crfiles 
de  coq  Faret.,  Cut  .  1773;  de  Lisle.  Crist.,  3.  253,  1783.  Pyrites  fuscus  lamellosus  Wall.,  2.  134, 
1778.  tttr^ihlliies.  Leberkiea  pt..  Wern.,  Bergm  J.,  1789  Per  sulfure  var.  radie  H..  Tr.,  1801, 
Brongn,,  Tr,  1807.  Wasserkies  (Dicliter  o.  Leberkies,  Stralilkies,  Uaarkies  pt.)  Uausm., 
Haodb..  140,  1813.    Fer  snlfiire  blanc  pt.  H.    White  Pyrites  Aikin.  Mia.,  1814.    Fer  sulfur6 

Srisnmtique  rhotnboidale  Antra.,  Cat.,  301, 1817.    Priamatlc  Iron  Pyrites  James.,  3,  397.  1880. 
Atninkies,  Speerkies.  Zellkies  pt.,  Oerm.   Coclucoinl).  Spear,  and  Cellular  ^rites.  Markasit 
Wiid.,  Ilandb.,  467.  561,  1845.   Pirite  btanca  Ital.   Marcasita.  Pirita  blauca,  J^n. 

Orthorhombic.    Axes  d  :  h  :  d  =  0-7662  :  1  :  1-2343  Sadebeck'. 

100  A  110  =  37°  37f ,  001  A  101  =  58°  10',  001  A  Oil  =  50°  59'. 

Forms*  t       b  (010,  »-i )      m  (110,  /)        r  (014,  i-i)      y  (035.  fl)      (  (Oil,  1-1) 
(1(100,  i  \)      e  (001,  0)        e  (101,  Ui)       v(013,  f  I)      c  (012,  i-i)      »  (111.  1) 

mm'"  =  •74"  55'  rr*  -  84'  18'     "      yy'  =    63'  88'  m   =  63-  46* 

»'      =116'"  20'  ot'=44'48'  «'  =     68°  21'  «'   =66°  T 

W   =  •lOl'  68'  at'"  =  90°  48' 

Twins:  (1)  tw.  pi.  m  {f.  4),  often  repeated  (f.  5),  sometimes  producing  stellate 
fivelings  (f.  3);  also  (3)  tw.  pi.  e,  less  common  (f.  6),  the  crystals  crossing  at  angles 
of  neiirly  60°.  CrystiUs  commonly  tabular  |  also  pyramidal;  the  brachydomee 
deeply  striated  |  edge  b/c.  In  stalactites  witli  radiating  internal  structure  and 
extei  ior  covered  with  projecting  crystals.  Also  globular,  reniforni,  and  other 
imitative  shapes. 

Cleavage:  in  rather  distinct;   I  in  traces.     Fracture   uneven.  Brittle. 

H.  =  6-6-.5.  G.  =  4-85-4-90.  Luster  metallic.  Color  pale  bronze-yellow, 
deepening  on  exposure.    Streak  gniyish  or  brownish  black.  Opaque. 

Comp. — Iron  diaulphide,  like  pyrite,  FeS,  =  Sulphur  53-4,  iron  46  6  =  100. 

Var. — Tlie  varieties  that  liave  been  recognized  depend  mainly  on  state  of  crystallization. 

I.  Sadifited  (^trahlkies ,  Germ.):  Radiated;  also  llie  simple  crystals.  2.  Cockscomb  P.  {Kamtn/aet, 
Germ.):  Aggregations  of  Haltened  twin  crystals  into  crest-like  forms,  8.  Spear  P.  (iSpe#r*i9», 
Oerm.):  Twin  crystals,  with  re-entering  angles  a  little  like  the  head  of  a  spear  in  form 
4.  Capillary  {Haarkien.  Germ.):  In  capillary  crystal Hzations. 

6.  llepatie  P.  {l^)erkie*.  Germ.)  and  I'yntes  fumut  pt.:  The  masstve  of  dull  colors,  belo^ 
named  from  ^irap^  liver;  but  including,  among  the  older  mineralo^E^s  especially,  brown 
specimens  of  any  pyrite.  altered  more  or  less  to  limonite. 

6.  Cellular  P.  {Zellkies,  Germ,):  In  cellular  specimens,  formed  by  the  iDcrustatioii  of  the 
crystals  of  other  minerals  that  have  disappeared;  partly  pyrite. 
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7.  Anenieal:  Nearly  white  in  color  {In  part  iyinttf  Bnlth.,  and  WsMbngfSHWt,  we  bekiw); 

coolaios  a  small  amount  of  aiBenic. 

8.  Stataetitit:  In  BtalacUtes.  aometlmet  with  radiated  structure,  ■ometimct  oompaet;  tba 
exterior  distinct  crystals,  or  rough;  also  in  layers  with  galena  or  sphalerite,  or  both,  xeaemblmg 
the  "  SchaleDbleode,"  and  hence  sometimes  called  "  Schalenmarcasite." 

Pyr,  etc— Like  pyrile;  very  liable  to  decomposition,  more  no  than  pyrlte. 

Ota.— The  spear  variety  occurs  abundantly  in  tbe  plastic  clay  of  the  brown  coal  formatlOD 
at  Littmitz  and  Altsattell,  near  Carlsbad  in  Bohemia,  and  is  extensively  mined  for  its  sulphur 
and  tbe  manufacture  of  ferrous  sulphate.  Tbe  radiated  variety  occurs  at  the  same  place;  iJaa 
At  Joacbimstbal,  Bohemia,  and  in  sevemt  parts  of  tiaxoiiy.  Tbe  cockacomb  variety  oceun  with 
fmieoaand  fluorite  in  Derbysliire;  In  chalk  marl  between  Folkestone  and  Dover;  Oastlelon  In 
Derb^hlre;  near  Alston  Moor  in  Cumberluid:  near  I'avistofk  In  Deronshtre;  and  radiated  at 
East  Wheal  Roee  and  elsewhere  In  Cornwall.  Scbemnlu  tn  Hungary,  Andreasbeig.  Clansthal. 
etc.,  in  the  Harz  are  other  localities. 


1.  Common  Form,  8,  StdiemnitE,  Sbk.   3,  Freiberg,  Id.  4,  Galena,  111.  6,  Folkestone. 

6,  Freiberg,  Sbk. 

At  Warwick,  N.  Y.,  tt  occurs  in  simple  and  compound  crystals,  in  granite,  with  zircon. 


occurring  io  magoesian  limestone.  Massive  fibrous  varieties  abonnd  throughout  tbe  mica  ei&le 
of  New  £ngland,  particularly  at  Cummlogton,  Mass..  where  U  is  associated  with  cummingtoulte 
and  garnet.  Occure  at  Lane's  mine,  in  Monroe.  Coon.,  and  in  tbe  topaz  and  Uuorite  vein  in 
Trumbull;  also  in  gneiss  at  East  Hnddam;  at  Hnverhill.  N.  H.,  with  eommoo  pyrite.  Onlena. 
111.,  in  stalactites  with  concentric  layers  of  sphalerite,  galena,  tbe  exterior  commonly  marcasile  in 
twin  crystals  pyramidal  in  aspect  (f.  4).  Mineral  Point,  Wis.,  In  fine  crystals;  on  sphalerite  at 
Joplin,  Mo.  In  Canada  in  Neebiog,  a  few  miles  east  of  tbe  Eamanistiquia  R.,  north-west  shore 
of  L.  Superior. 

The  word  maretuiU,  of  Arabic  or  Moorish  origin  (and  variously  used  by  old  writers,  for  bis- 
muth, aotimooy).  was  the  name  of  common  crystallized  pyrite  among  miners  and  mineralogista 
in  later  centuries,  until  near  the  close  of  tbe  last.  It  was  first  given  to  this  species  by  Uaidinger 
In  1845. 

Tbe  species  Is  probably  recognized  by  Agricola  under  tbe  name  waaterkie*  and  l^ffrert,  and 
also  under  tbe  same  by  Cronstedt;  and  It  is  Wataerkiet  of  Hausmann  in  both  editions  of  bis  great 
work.  This  name,  wasserkles  (pyrites  aquosus,  as  Cronstedt  translates  it),  is  little  applicable; 
yet  may  have  arisen  from  the  greater  tendency  of  tbe  mineral  to  become  moiat  and  alter  to 
vitriol  than  pyrite — If  it  he  not  an  early  corruption,  as  Agricola  seems  to  think  (see  above),  of 
WeiMterkiet  (white  Iron  pyrites).  It  appears  to  have  been  used  also  for  easily  decomposable 
pyrite;  and  pjfrrAotil$  was  also  included  under  Its  other  name,  pj/ritei  fiueus.   The  rhombio 
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cryiUniBakNa  is  mentioaed  by  de  Lisle;  but  Haay  loDg  afterward  considered  it  only  an  Irreg- 
ularity of  common  iron  pyrites.  WeiM^euj^eren  (also  called  ioeutkupfer  and  uwiiMern  occurs  m 
the  name  of  a  species  in  all  tbe  mineratogical  works  of  last  century,  from  Uenckel's  ^riloloKy. 
in  17SS,  where  it  Is  called  a  whitish  copper  ore,  and  placed  near  tetrahedrite ;  and  tbe  light  color, 
from  Henckel  down,  is  attributed  to  the  presence  of  arsenic  It  has  finally  been  run  out  u 
mostly  impure  marcadte;  and  the  domeykite  and  related  species  are  now  tbe  only  true  white 
copper. 

Mareante  is  made  by  Brelthaupt  (J.  pr.  Ch.,  4,  257,  1885)  a  generic  name  for  tbe  various 
species  of  pyrites.  He  used  tlie  names  lonchidUe  or  kausimkiei  for  varieties  in  which  Plaltner 
found  4  4  p.  c.  As;  kyrMUe  or  weiiakuj^ffrert,  the  latter  an  old  term  at  varied  slgnlficatioD ; 
ktpatopgnte,  leberkim  Werner;  hydrvpyrUe  or  welcheisenkies,  wasserkies  (see  above).  Cf. 
Frenzel,  Min.  Lex.  Sachsen,  pp.  1U7-3U1,  1674. 

MeialanehidiU  of  F.  Sandberger  (Oeat.  Jb.  B.  Hiltt.,  36, 5S1,  1887)  is  a  marcasite  cont&inine 
about  half  as  much  arsenic  as  Breithaupt's  lonchldite.  O.  =  5*08.  Analysis  by  F.  Pecher  gave: 
8  49  66,  As  2-78,  Fe  4512,  Ni  1-29,  Cu  012.  Pb  112,  Ag  0  01  =  100  56.  liocality,  the  St  Bern- 
hard  vein  near  Hausach,  Baden. 

Alt. — Limonite  and  pyrite  occur  as  pseudomorphs  after  marcasite,  also  (DOlI)  boumonlte, 
cbalcopyrite.  magnetite,  spiialcrite.  Julien  has  shown  that  the  greater  liability  of  marcasite  to 
undergo  atmospheric  alteration  has  a  profound  influence  upon  the  durability  of  building-atones; 
the  two  forms  of  iron  pyrites  occur  together  either  though  crystallization  or  alteration,  and  as  the 
proportion  of  marcasite  increases,  the  specific  gravity  falls,  the  color  becomes  paler,  and  the 
danger  of  change  is  increased.   Ann.  N.  Y.  Acad.,  4,  1888. 

Arti£— Not  yet  formed  artificially,  cf.  Doelter,  Zs.  Kr.,  11,  81,  1885. 

Ret — >  Pogg.,  Erg.  Bd.,  8,  626, 1878,  these  results  cannot  claim  a  high  degree  of  accuracy, 
exact  measurements  being  impossible  and  considerable  variation  havlog  been  noted.  See 
Qehmacher  for  measurementa  and  observations  on  vicinal  planes  which  have  led  him  to  suggest 
a  mraoclinic  parameter  and  complex  twinning.  Zs.  Er.,  13,  2^,  1887.  *  Cf.  Mir.,  Hin.,  p. 
170.  1888. 

■  97.  Ii6lIJWQITB.  Prismatic  Arsenical  Pyrites  (communic.  by  Mohs)  pt.  Jamaon,  3, 
978. 1^.  Axotomer  Arsenik-Eies  pt.  Molts,  Orundr.,  526,  1828.  Arsenikalkies,  Arseniketaen 
Oiftkies,  Arsenelsen,  pt.,  Oarm.  Leucopyrlte  pt.  Sieph.,  MIn„  2,  9,  1835.  Arsenoslderit  pt. 
Oloek..  Orundr,  821, 1889.  Mobsine  pt.  Chapman,  Pract.  Min.,  188,  1848.  LOllingit  pt.  Baid., 
Handb.,  550,  184S.  Sfttersbergit  Kenng.,  Min.,  Ill,  1858.  Glanzarsenlkkies  Breiih..  J.  pr.  Cfa., 
4,  260,  261,  1885.  HOttenbergite  Breiih.  Qeierite  (fr.  Geyer)  Breiih..  B.  H.  Ztg.,  26, 167, 1866. 
Leucopyrlte  Dana,  p.  76,  1868.  Ltlllhigite  Zeph..  Vh.  Min.  Ges.,  3,  84, 1867.  Phannakopyrit 
WttUback,  Synops.  Min.,  57,  1875.   Qlaucopyrite  Sandberger,  J.  pr.  Cb..  1,  280,  1870. 

Orthorhorobia   Axes  it:h\t  =  0-66888  :  1  :  1*2331  Brogger'. 

100  A  110  =  33°  46|',  001  A  101  =  61*  31^',  001  A  Oil  =  50°  57*'. 

Ponns:   m  (110,  7)    «  (101.  1-i)   «  (014,  H)   *  (018,  f  i)    i  (Oil,  l-<)   o  (113.  1). 
Angles;  mm  "  =  •^T  88*',  ee'  -  128°  8',  ««'  =  84°  16'.   «'  =  44*  41',   W  =  101°  56'.  oo' 
-  7«'  14',  oo"  =  95°  65'.  00"'^=  48°  46'. 

Twins:  tw.  pi.  e  (101),  crossing  at  angles  of  nearly  60°,  eometimes  trillings. 

Cleavage:  basal,  sometimes  dis- 
tinct. Fracture  nneven.  Brittle. 
H.  =  5-5-5.  G.  =  7-0-7-4  chiefly, 
also  6 '8.  Luster  metallia  Color 
between  silver-white  and  steel-gray. 
Streak  grayish  black. 

Comp.,Tar. — Essentially  iron  diar- 
senide,  FeAs,,  but  passing  into 
Fe,A8,;  also  tending  toward  arseno 
pyrite  (FeAsS)  and  saflflorite  (CoAs,). 
Bismuth  and  antimony  are  some- 
times present. 

▼■r.— 1.  ZetKiBgite,  FeAs,  =  Arsenic  72  8,  iron  27  2  -  100.    G.  =  7-884  HOttenberit.  Zeph, 
2.  Leueopyrite,  Fe.As,  —  Arsenic  641,  iron  85  9  =  100.    Q.  =  7  0-7-8. 
8.  Qeyerit$,  containing  sulphur,  anal.,  17-20.    G.  =  6-25-6.8. 
4.  CMtaU^erovM.   Glaucoi^rite  belongs  here,  cf.  anals.  8,  8,  9. 

AnaL— 1.  Scheerer.  Pogg.,  60,  156,  1840.   2.  Weidenbusch.  Rose.  Kr.-Ch.  Min,.  54.  1862, 

^'        ^-  -  2-  ^2. 1875.   5.  Niedzwiedzkl.  Min. 

Mitth..  161,  1872.  6,  Hillebrand.  Am.  J.  Sc.,  27.  858,  1884.  7.  Loczka.  Zs.  Kr..  11  261. 1886 
8.  Frenzel.  Jb.  Min.,  677,  1875.  9,  R.  Senfter.  J.  nr.  Ch.,  1,  280,  1870.  10-12.  Gttttler,  Jb. 
Min.,  81  1871.  18.  Meyer, Pogg.,  60.154.1840.  14,  Weidenbusch.  1.  r.  15.  Hofmann,  Scheerer. 
Pogg..  26,  486,  1883.    16.  MoCay,  Inaug.  Diss.,  p.  48.  1888.    17,  Behocke.  Pogg..  98.  187, 


StokO,  BrOgger. 
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Ifm.  18,  Petenen.  ib.,  137,  898.  1808.  18,  HcCay,  1.  c,  p.  45. 186a  80.  Jordu,  J.  pt.  Ok., 
10, 438w  1887  (deducting  M  p.  c.  SiOt). 


AS 

a 
o 

r  c 

1.  FosBum,  SBterB^)^ 

7022 

1-28 

28- 14 

— 

-88-64 

S.  Scliladniing 

78-18 

0-70 

26 '48 

— 

=  99-86 

3.  Andreasbei^ 

0. 

8-80 

70-89 

1-65 

88-67 

— 

=:  100-91 

4  Brevik,  SdiertberffUa 

72-17 

0-37 

87-14 

tr. 

=  99  68 

5.  Dobschau 

G. 

— 

715 

70-11 

0-81 

28-21 

— 

Bi  tr.  =  99  18 

6.  Qunnison  Co.,  Col. 

G. 

— 

7*40 

71-18 

056 

22-96 

4.37 

Hi  0-31.  Cu  0- 

89,  Bi  0-oe 

r=  9975 

7.  Andreaaberg 

G. 

— 

7-475 

68-08 

0  84 

27-82 

3b  4  08,Cu  010,  SiOiO-lO 

8.  Mte.  Ch&llaaches,  tnoMtetf 

68-66 

8-66 

31-33 

6-44 

Sb  6-61  =  100*1 

^=  lUO  47 

9.  Ooadalcanal.  Otaveopifriu 

G. 

7181 

66-00 

2-86 

21-88 

4-67 

Sb  8-68,  Cu  114  -  100-Oi 

to.  Reichenstdn.  ma«Aw 

0. 

6-97 

66-59 

1-98 

28-28 

gangue  3  00  — 

98  80 

11. 

G. 

705 

87-81 

1-97 

28  19 

gangue  114  = 

9U-11 

18.         "  erjftt. 

G. 

7-41 

66-67 

1-02 

8108 

gangue  0-92  = 

99  59 

18. 

63  14 

1-63 

80-24 

gaiigue  8*55  = 

98-56 

14. 

85-61 

1-09 

81  51 

gaogue  1  -04  — 

99-25 

15. 

65  99 

1-94 

28  06 

gaugue  2' 17  — 

98-16 

16.  "mUgjOerffHt" 

68-87 

1*09 

29-20 

=  99-16 

17.  Qeyer 

a. 

6-246 

58-94 

6-07 

82-98 

Hb  1-87  =  99-80 

18.  Wolfach 

G. 

6-797 

62  "iO 

5-18 

24-88 

4-40 

8b  4  87  Mnft*. 

=  100-W 

19.  Breiteobrann,  OtferUe 

G. 

658 

161  40 

6-78 

81  20 

=  99-38 

to.  Aadreasberg 

5S-00 

8-85 

86  44 

Ag  0  01  =  99  80 

Pyr. — ^In  the  closed  tube  gives  a  sublimate  of  metallic  arsenic:  Id  the  open  tube  a  white 
■ablinuite  of  anenlc  trioxlde,  with  tcBces  of  sulphurous  fumes.  B.B.  on  charcoal  gives  the  odor 
of  anenlc;  to  O.  F.  a  white  coatiog  of  aneoic  triozide,  and  in  RF.  a  niagDetic  globule.  With 
the  fluxes  the  roasted  mtoeral  reacts  for  iron. 

Oha. — LOIliagite  occurs  with  siderite,  also  bismuth  and  chloanthlte.  Id  the  LOlllng- 
Hmienberg district  in  Carintbia;  with  uiccoliteat  Schladming;  at  Ehrenfriedersdorf,  in  Saxony; 
Andreasberg  In  the  Harz;  st  8&tersbei^,  near  Fosaum,  In  Norway;  on  StokO  and  ai  other 
points  in  the  augite-syenlte  of  southern  Norway,  there  associated  with  bomlUte  and  melipbauite. 

The  arsenical  iron  from  Keichensteio,  Silesia,  Is  Id  part  lOllingite,  but  mostly  leucopyrite;  it 
often  carries  gold.  Qejforite  is  from  Geyer  Id  Saxony,  in  crystals  and  maasive  with  quartz:  also 
from  other  localities.  QiaveopyrUe  is  from  Guamilcanal,  Andalusia,  Spain.  Id  the  U.  8., 
Kkllincite  occurs  at  the  head  of  Brush  Creek,  Gunnison  Co.,  Colorado  (anal.  6),  It  is  often  em- 
bedded in  bftrite  or  siderite.  Other  localities  for  arseaical  iron  (not  yet  analyzed)  are  Edenville 
and  Monroe,  N.  Y. :  Koxbury,  Conn. ;  Paris,  Me.  A  crystal  of  arsenical  iron,  weighing  two  or 
three  ounces,  was  found  in  Bedford  Co.,  Penn.,  but  It  Is  not  known  under  what  cucumsmceSi 
and  in  Randolph  Co.,  N.  C,  s  mass  of  nearly  two  pouuds  weight  The  composition  of  these 
has  not  been  determined. 

Named  by  Chapman  after  Mobs,  by  whom  the  mineral  was  flnt  described,  and  who  mei^ 
dons  LOllins  as  the  first  locality  at  which  it  was  found;  but  as  mohsite  was  previously  given  to  a 
variety  of  ilraenite.  Haidinger's  name  was  adopted  In  the  5th  Ed.,  1868,  for  the  Reichensteia 
mineral,  Fei  As.,  and  Sbepanrs  name  leucopyrite  (from  XevKo%,  toA^)  given  to  the  arsenical  iron 
cuDforming  to  FeAs*.  A  little  earlier,  however,  tbe  same  names  were  used  by  Zepharovich,  but 
reversed.  lAllingite  for  FeAs,  and  leucopyrite  for  FciASi;  this  arrangement  was  adopted  ia 
subsequent  reprints  of  tbe  5th  Ed.  In  view  of  the  variation  of  compoatnou  of  other  minerals  of 
this  and  of  tbe  corresponding  isometric  group  (e.g.,  arsenopyrite,  smaltlte,  etc.)  it  seems  best  to 
tmile  the  varieties  under  the  most  generally  accepted  name. 

aat— •  Norway  (anal.  4).  Zs.  Sr.,  16.  8, 1890.  Tbe  meaaurementa  of  Bchntuf.  Jb.  Mln., 
677.  1875,  were  probably  made  on  arsenopyrite  from  Mte.  Challanches  new  Allenumt,  not 
iSllingite  as  supposed,  cf.  Groth.  Ber.  Ak.  MOnchen,  884.  1885. 

Pacitb  BrmOaupt.  B.  H.  Ztg.,  36.  167,  1866.  Ia  form  and  color  near  arsenopyrite.  G. 
=  6-3.  An  analysis  by  Winkler  gave:  As  64  84,  S  7  01,  Fe  34-85,  Co  018,  Cu  O'il,  Bi  O'lO. 
Au.Ag  0  006.  gangue  2-88  -  99-426.  From  La  Paz  in  Bolivia,  in  maasei  and  thin  plates  in  the 
gangoe,  with  native  gold  and  bismuth. 


98.  AR8BNOPTBITB,  or  Mispickbl.  ?Lapis  subnitilus  atque  non  fere  aliter  ac  areentt 
•pama  splendens  et  friabills.  Germ.  Mistpuckel,  Agrie.,  Interpr..  465,  1546.  Pyrites  candidus. 
Waaserkies.  pt.,  Getrwr.,  Fbss..  1566.  Arsenikaliskkies,  Hisplckel.  Benekel.  Pyrit.,  1725. 
Aisenlkaliskkies,  Hvlt  Kiea  (=  Pyrites  albus),  Hisplckel.  Anenik-Sten,  Wall.,  327,  338,  1747. 
Misi^chel,  Pyrite  blanche,  Fr.  trl..  Wall..  1758.  Arscnikkiea  Wem.,  1789.  Rauschgelbkles. 
Ffer  arsenical  Fr.  Arsenical  Pyrites.  Dalarnit,  Giftkies.  Glanzaraenikkies.  BreitA.,  J.  pr.  Cb,, 
4.  359,  361,  1885.  Arsenopyrite  Oloek.,  Syn.,  88,  1847.  Plinian  Brtith..  Pogg.,  69,  480,  1846; 
B  H.  Ztg.,  26.  168. 1866.  Bronce  bluico  Span.,  8.  A. 
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BULPBWB8,  BELENIDEB,  TSLLURWES,  BTO. 


Danalte  =  Cobaltic  Mispickel  (fr.  Fnmcouia)  Hayea,  Am.  J.  Sc..  24.  886.  1888.  Eobftlla^ 
Benikkiea  Qtrm.  ?  Vermontit  (fr.  U.  H.)  Brettk.,  1.  c.  Thalbeimit,  GiftkiM,  BnUh.,  B.  H.  ZUu 
96,  lOT.  1866. 

Orthorhombic.    Axes  d:lU  =  0-67726  :  1  :  M8817  Ararani'. 
lOU  A  110  =  34°  ^%  001  A  101  =  GO"  19',  001  A  Oil  =  49''  54f'. 


Foma*: 

h  (010,  i-i) 
e  (001,  0) 
m  (110,  /) 


0  (101,  1-i) 

a  (01 -24. 

«  (0116,  A-0 


r  (018, 
ft  (016. 
/3  1015, 
«  (014, 


t  (018. 
n  (012, 

tf(011. 


A  (021,  2-{) 
r  (081,  3-i) 

finh  1) 


« (881,  8) 
w  (218.  14) 

tc(8Sl,M) 


1. 


6. 


1,  8,  Common  forms.   8,  Schladming,  Rumpf.    4.  Danaiie.  Franconla.   5.  Deloro.   0.  Berria. 

Schmidt.   7,  Weilcr,  Bkg.« 


mm'"  =  "eS-  18* 

=  120°  88' 
=  *5r  22' 


00 
00"' 

€5' 


=  8°  30' 
=  W  64' 
=  86' 44' 


88°  5" 
43'  IS* 
61'  28' 
7fi°  4«' 
99°  50' 
fef  =  134°  31' 
rr'  =  148''  8U 


««  = 
tt'  = 
nn'  = 


mg  —  26°  16' 
*nt>   =     8°  56i' 

Pff'  =  86°  58' 
gg''  =  129°  28' 
gg"'  =  60°  57' 
m'  =109°4S' 


t«o' 

aa' 

asr" 


=  67"  ir 

=  112°  f>4i' 
=  82'  47' 
=  127°  48' 
=  160"  21' 
=  47°  604' 


Twins:  tw.  pi.  (1)  m,  as  contact- or  penetrntion-twins,  sometimes  repented  like 
marcasite  (f.  5);  (2)  e  in  cruciform-twins  (f.  6).  also  in  tnllings^  sometimes  stAiv 
shaped  (f.  7)  crossing  at  angles  of  59°  and  62".  Crystals  prismatic  m,  or  flattened 
vertically  by  the  oscillatory  combination  of  n  (012).  Brachydomes  horizontally 
striated ;  also  faces  m  often  finely  sti-iated  ||  edges  m/e  or  with  nt/n.  Also  columnar, 
straight,  and  divergent;  granular,  or  compact. 

(Cleavage:  m  rather  distinct;  c  in  faint  traces.  Fracture  uneven.  Brittle. 
H.  =  5-5-6.  G.  =  5  •9-6-2;  6  269  Franconia,  Kenng.  Luster  metallic  Color 
silver-white,  inclining  to  steel-gray.  Streak  dark  grayisn  black.  Opaque.  Thermo- 
electrically^  both  positive  and  negative. 

Comp.,  Tar.— Sulph-arsenide  of  iron,  FeAsS  or  FeS,.FeA8.  =  Arsenic  46-0, 
Bolphar  19*7,  iron  34-3  =  100.   Part  of  the  iron  is  sometimes  replaced  by  cobalt. 
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7ar.^l.  Ordinarj/.     ContaiDinff  little  or  do  cobalt    The  oDalyaea  show  cmiddenble 
luiation,  and  it  has  been  proved  that  this  Is  accompanied  by  a  ^ 
change  in  the  angles,  as  exhibited  below.   Antimony  la  present  In 
■nali  amount  (to  0-28  p.  c)Loczk*,  1.  c;  also  biamutb,  Camot, 
I.  c  FUnSan  of  Breithaup^  supposed  to  be  monocllnlc,  belongs 
isre,  anal  12;  G.  -  6  8. 

3  Colxi^ermu:  Vanaiie.    Containing  from  4  to  10  p.  c.  of 
cobalt  replacing  the  iron,  and  thus  graduating  toward  glaucodot. 

S.  Meeolffmnu.    Anat.  38. 

AnaL— 1,  Rumpf.  Min.  Milth..  178>  1874.  2-4,  6,  7.  9,  10, 18-17, 
Anrnni.  Za.  Kr.,  2i  480  et  seq.  1678,  and  Annini  and  BArwald,  ib., 

7.  837.  1888.    S,  C.  T.  Haaer,  Jb.  O.  Seicbs.,  4,  400,  1808. 

8,  BalsOQ,  quoted  by  Arzruni.     9,  Zimmermann,   Ber.  Ak. 
Mflitrhcn,  385.  1885.    U,  Magel.  Ber.  Oberhess,  Oes.,  22,  297, 
mi.    12,  Plattner,  Fogg.,  69.  480,  1646.    16,  Scheerer,  P( 
ib.,  43,  591.  1888.    20,l!sres,  1.  c.    21,  J.  L.  Smith,  GHlliss 
Mag..  29.  7.  1865.    28.  Eroeber,  ibid. 


Scbladmlng,  after  Rumpf. 

43,  646,  1637.  19,  WAhler, 
a,  lOS.    22,  Forbes,  PhU. 


Also  Qenih,  Alabama.  Am.  Phil.  Soc,  23,  39,  1885;  Loczka,  variettes  from  Huiuuy. 
containing  from  0 14  to  0  28  p.  c.  8b.  Zs.  Er..  11,  269.  270,  1885;  16.  40.  1888;  Oebfoke- 
Bdttiger.lTunsiedel,  Zs.  Er.,  17,  884,  1890;  Caniot,  varieties  from  Meymac  contalniiig  both 
iHsmuth  and  antiraooy,  0.  R.,  79,  479, 1874. 


1.  Ordtnarg. 

0. 

 "1 

OS* 

1.  Scbladmlng 

SS9- 

vr 

87' 

68° 

56' 

2.  KeichensteiQ 

6-896 

67° 

48' 

58° 

68' 

3.  Sangerbeig 

4.  MarTenberg 

69= 

1' 

67" 

64' 

69° 

5' 

5.  Mitterberg 

67° 

59' 

69° 

V 

0.  Freiberg.!. 

68° 

11' 

60' 

r 

7.  UohenMein 
6 

9.  Mte.  Challanehes 

«*1» 

68" 

18' 

69" 

as' 

6r 

85' 

(58* 

84') 

10.  Ehrenfriedersdorf 

68" 

17' 

69" 

16* 

11.  Auerbach,  II. 

6-082 

68° 

15' 

13.  Ebrenfried.,  PUnian. 

6-80 

68° 

24' 

59' 

10' 

13.  Sals 

68° 

29' 

59° 

82' 

U.  Auerbach,  I. 

68° 

86' 

15.  Joacbimsthal 

68' 

86' 

60° 

21f 

16;  Freiberg,  II. 
17.  BinneDuial 

6-085 

68" 

89* 

(61° 

84') 

6091 

n' 

11' 

(60" 

1') 

•  With  0-8B  NL 


As 

45  28 
[47-27] 
t46jM] 

45-00 

[45^1 

45-  6a 

46-  78 

44-  11 

45-  46 
[42-63] 

[42  96] 
r4414l 
[42-61] 


8 

Fe 

21-06 

84-47» 

100-76 

18-05 

84-68 

100 

18-29 

86-06 

100 

Sl-86 

88-62 

9»-88 

19-41 

88  07 

100 

19-76 

84  64 

100  08 

19-96 

84-64 

99-98 

19-76 

1991 

86  84 

99-06 

20  07 

84-46 

99-99 

20  41 

86-96 

100 

80-64 

88-81 

80-B8 

86-68 

100 

20-88 

85-08 

100 

23-47 

84-98 

100 

2.  CobaU^enm*; 

DanaUe. 

As 

8 

Fe 

Go 

18.  Skutterud 

46-76 

17-84 

26-86 

901 

=  98-47 

la. 

47-45 

17-78 

80  91 

4-75 

=  100-89 

20.  Franconia,  DanaOe 

41-44 

1784 

82-94 

6-4.^ 

-  98-67 

21.  Copiapo 

44-80 

20-25 

80  21 

6-84 

=  100-60 

23.  Mt  Sorsta 

42-83 

1827 

29-22 

811 

m  0-81,  Mn  5-12.  Bl  0-64  100 

23.  Bollris 

48-08 

16-76 

84-98 

<r. 

N14-7iAg  0-09  =  100-20 

Pyr.,  «tc. — In  the  closed  lube  at  first  gives  a  red  sublimate  of  arsenic  trisulpbide,  then  a 
black  lustrous  sublimate  of  metallic  arsenic.  Id  the  open  tube  gives  sulphurous  fumes  and  a 
vbite  sublimate  of  arsenic  trloxide.  B.B.  oa  charcoal  reacts  like  lOlltngite.  The  varieties  oon- 
tainiog  cobalt  give,  after  the  arsenic  has  been  roasted  off,  a  blue  color  with  bomx-glass  when 
fused  in  O.F.  with  successive  portions  of  flux  until  all  the  iron  is  oxidized.  Oives  fire  with 
steel,  emitting  an  alliaceous  odor.  Deofunpoeed  by  nitric  acid  with  the  separation  of 
sulphur. 

Obe. — Found  principally  in  crystalline  rocks,  and  Its  usual  mineral  associates  are  ores  of 
nlver.  lead,  and  tin,  also  pynte,  cbalcopyrite,  and  sphalerite.    Occurs  also  in  serpentine. 

Abundiant  at  Freiberg  and  Munzig.  where  It  occurs  in  veins;  at  Relcbenstein  in  Slleda,  in 
serpentine;  at  Auerbach  lo  Baden;  in  beds  at  Breitenbrunn  and  Haschau,  Aodreasbeiv,  and 
JoBcbimsthal;  at  Tunaberg  in  Sweden;  at  Skutterud  in  Korway;  at  Wheal  Maudlin  and 
Unanimity.  Cornwall,  and  at  other  localities;  In  Devonshire  at  the  Tamar  mines.  In  S.  America, 
la  the  San  Baldomero  mine  of  Mt.  Sorata  in  Bolivia,  the  arsenopyrite  and  danaite,  the  formei 
having  crystallized  out  of  the  latter  and  the  most  abundant  ore;  also  both  at  loquisiTi  in  Bolivia; 
slao,  nieeol&erou$  var.,  (anal.  28)  between  La  Fftc  and  Yungas  in  Bolivia;  at  many  localities  in  Kew 
South  WafeSk  sometimes  highly  aurlfoous. 
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In  iVim  Eaa^ihirej  In  fine  crystallizations  in  gneias,  at  Frauconia  {danaUa)  associated  witb 
cfaalcopyrite;  also  at  Jackson,  and  at  HaTertiill.   In  Maine,  at  Blue  Hill,  Corinna;  Newfieltf 

g Sondes  mountain),  and  Thomaston  (Owl's  Head).   In  Vemumt,  at  Brookfield,  Wuterbuiy.  and 
fockbiidge.   In  Maw.,  at  Worcester  and  Sterling.   In  Conn.,  at  Chatham,  with  smaltite  and 
ntccoUte;  at  Monroe,  with  wolframite  and  pyrite;  at  Derby,  in  an  old  mine  associated  witli 

Suartz;  at  Mine  Hill,  Roxbury.  in  fine  crystals  with  siderile.  In  New  Jertey,  at  Franklin.  In 
r.  York,  massive,  in  Lewis,  ten  miles  south  of  Keeseville,  Essex  Co.,  with  hornblende;  In  cr^^ 
tals  and  massive,  near  EdenTille,  on  Hopkins's  iaim.  and  elsewhere  in  Orange  Co.,  wiUi 
acorodite,  iron  sinter,  and  tliin  scales  of  gypsum;  also  in  fine  crystals  at  two  localities  a  few  rods 
apart,  four  or  Ave  miles  north-west  of  C^irmel,  near  Brown's  serpentine  quarry  in  Kent,  Putni 
Go.  In  Oai^omia,  Nevuda  Co.,  Grass  valley,  at  the  Betsey  mine,  and  also  at  Meat 


[eadow  lake,  witli 

gold,  the  danaiU  in  crystals  sometimes  penetrated  by  gold'. 

in  crystals  at  St.  Francois,  Beauce  Co.,  Quebec;  on  Moulton  Hill,  near  LennoxvUle.  Bher- 
brooke  Co. ;  large  beds  occur  in  quarts  ore  veins  at  Deloro,  Harmora  Townstdp,  Haatings  Co. , 
Ontario,  where  It  is  miued  for  gold. 

Alt. — PseudomorpUs  consisting  of  pyrite. 

"BmL — '  Hobenstein,  this  variety  is  taken  as  fundamental  because  conforming  most  closely  to 
the  fonnula  FeAsS,  Kr..  2,  484,  1878;  cf.  also,  ib..  7.  887,  1883;  on  the  wiatlon  of  angle  in 
the  cobaltiferous  varieties,  cf.  Becke,  Min.  Mtttli.»  101, 1877,  and  earli^.  Scheerer,  Fogg.,  43, 

M6,  1887. 

»  See  Hausm,,  Handb.,  2,  72.  1847;  Mir.,  Min..  188.  1853,  and  later  Aiwuni,  1.  c  and  Gdt., 
Index,  1,  256,  1886;  Hausm.  gives  also  (340),  (370).  (027).  Miller's  x  =  812  is  apparently  a  mis- 
take for  831.  ■  Gamper,  Joachimsthal,  Yh.  G.  Reichs.,  354.  1876;  cf.  Arzrunl.  Zs.  Kr.,  1,  896, 
1877.  *  Magel,  Auerbach,  fier.  Oberhess.  Ges.,  22,  397, 1882.  *  Schmidt.  Servia.  Fdldt.  KOzL, 
17,  S57,  1887,  and  Zs.  Kr.,  14,  S7S,  1868.  *  Magel,  ].  c.  BDcking.  Mitth.  O.  Und.  Els.  Lothr., 
1,  114.   *  Schrauf  and  Dana.  Ber.  Ak.  Wien.  69  (1),  153.  1874. 

The  name  mispickel  is  an  old  German  term  of  doubtful  origin.  I>anaite\&  from  J.  Freeman 
Dana  of  Boston  (1793-1827),  who  first  made  known  the  Francoula  locality. 

Cbucitb  (Crucilite)  Thonwon,  Min.,  1,  485,  1886.  Cruciform  crystals,  twins  or  trillings 
crossing  at  angles  of  60"  aod  130°,  disseminated  in  clay  slate  at  Clonmell,  county  of  Waterford, 
Ireland.  They  are  red  in  color  antl  consist  largely  of  iron  sesquloxide.  They  have  been 
referred  to  staurolite  (pseudomorphous),  but  Des  Cloizeaux  Las  shown  that  they  are  probably 
paeudomorpbs  after  arsenopyrite  (cf.  f.  7,  p.  98),  Bull.  Soc.  Min.  11,  68,  188a 

99.  SAFFLORTTE.  BreUk..  J.  pr.  Ch..  4,  365,  1835.  Faseriger  Weisser  Speiskobalt 
Werner.  Grauer  Speiskobalt,  Arsenikkobatt  iitwa,  Kr.-Ch.  Min.,  60.  1852.  Kisenkobaltkiea, 
Spathiopyrit.  Der  rhombische  Arsenkobalteisen,  Quirlkies  Sandberger,  Jb.  Min.,  410,  1868; 
59,  1873;  Ber.  Ak.  Manchen,  135,  1873.    Schlackcnkoball  SehTieeberg  min^a. 

Ortho rhombic.  Form  Dear  that  of  arsenopyrite.  Forms  comhiDations  of 
m  (110,  /)  and  a  macrodome  (AO/,  m-i),  the  latter  brilliant  in  luster.  Twins:  tw. 
pi.  vi,  probably  in  fivelings;  also  often  in  crnciform-twias  crossing  at  angles  of 
nearly  120*^  with  tw.  pi.  probably  (101)  like  marcasite  and  arsenopyrite.  Also 
massive  and  with  fibrous  radiated  structure. 

Cleavage:  ^  distinct.  Fracture  uneven.  Brittle.  H.  =  4'5-5.  G.  =  6*9-7*3; 
7*133-7*129  Breith.  Luster  metallic  Color  tin-vhite,  soon  tarnishing  to  dark 
gray.   Streak  grayish  black.  Opacjue. 

Comp. — Like  smaltite,  essentially  cobalt  diarsenide,  CoAs,  =  Arsenic  71'8, 
cobalt  28*3  =  100.  Nickel  and  iron  are  also  present  in  varying  amounts,  especially 
the  latter.    Compare  remarks  under  smaltite. 

Anal.— 1.  Varrentrapp.  Pogg.,  48,  605.  1639.  3.  Petersen,  Jb.,  Min.,  410, 1868.  8,  Hof mann. 
Fogg..  25,  486,  1882.  4,  McCay.  Am.  J.  Sc.,  29,  878,  1886.  5,  Id.,  Inaug.  Diss.,  p.  30,  188& 
fi.  Jackel,  Rose,  Kr.-Ch.  Min.,  53,  1852.  7.  McCay,  ib.,  p.  21.  8,  Van  Gerichten,  Ber.  Ak. 
Hilnchen.  188. 1878.   U,  Ebl.,  OrQodz.  Min.,  800.  1888. 

1.  T^inaberg 

8.  Wittichen 

8.  Sctaneeberg 

4.        "  BehlaekettkabaU 
5. 
6. 

7.  Bieber 

8.  "  Spathiopyiite 
9  Scbneeberg,  Eitenk6bal0ae$ 

In  anal.  6,  6'82  quartz  and  0*87  Bi  have  been  deducted;  also  in  7, 1*34  Bi.   McCay  suggeati 
that  In  anal.  8  the  percentages  of  Co  and  Fe  may  have  been  exchanged,  cf .  anal.  4. 


G. 

As 

S 

Co 

Ni 

Fe 

Cu 

7181 

69-46 

0-90 

33-44 

4-94 

—  =  98-74 

9915 

69  53 

0-83 

22-11 

1-58 

4-63 

1-78  Bi  0  33  =  100-38 

70-87 

0-66 

13-96 

1-79 

11-71 

1-39  Bi  0  01  =99-88 

7167 

70-86 

090 

18-68 

961 

0-62  Bi  (r.  =  99  97 

7-S8 

69-84 

0-61 

17-06 

ll*fl5 

0-69  =  99*66 

6-84 

66-03 

0-49 

31-31 

11*60 

1-90  310-04  =  101*30 

7-38 

69-12 

1-83 

18-39 

1-90 

14-66 

0-36  ^  100-45 

6-7 

61-46 

2-37 

14-97 

16-47 

4  32  =  99  -49 

6-96 

71-08 

(**. 

9'44(?) 

1  — 

18-48(?)  -  Bi  ft".  =  100 
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PyT'—See  smaltite. 

Ofas.— Occurs  with  sm&lttte,  and  implanted  upon  it,  at  Schneebergin  Saxony.  Alsosimllariy 
tsaociated  at  Biebei  near  Hanau,  in  Hesse;  at  Wfttichen  in  Baden;  Tunaberg  in  Sweden. 

Kenngott's  Bi^aeh-Arunik-KcbckU  from  Bieber,  supposed  to  be  hexagonal  in  crystallizatiofi, 
is  probably  this  spciies,  Jb.  Mio..  754. 1869. 

The  name  mjgforiie  is  from  the  German  Safflor.  taffiower,  battard  s^Von,  In  allusUa  to  its 
use.    SpaiAMopjfnta  (from  a-ndOrf)  is  the  equivalent  of  tne  German  QuwwiM. 

The  true  position  of  safflorite  was  establidied  by  McCay,  1.  c. 


lOa  RAMMBLSBBBaiTB.  Araeniknlckel  BMn..  Foeg.,  96,  491, 188S.  Weimlckel- 
Ues  P<»£.,  64,  184,  1845.   Rammebberffite  Dana.  Aun.,  61,  1854.   [IXot  Rammels- 

beigite,  Syn.  of^toaothite,  Haid.,  Haodb..  1845.J  Niguel  bianco  Domegko. 

Orthorhombic;  mm'"  =  56"  to  57".  Crystals  prismatic  with  a  brachydome, 
resembling  arsenopyrite.    Also  massiTe. 

Cleavage :  prismatic  Fracture  uneTen.  Brittle.  H.  =  5'5-€.  O.  =  6*9-7*2 ; 
7*099,  7  158  Breith.  Luster  metallic.  Color  tin-white  with  a  tioge  of  red.  Streak 
grayish  black. 

Conp. — Same  as  that  of  chloanthite,  essentially  nickel  diarsenide,  NiAs, 
=  Arsenic  71'9,  nickel  281  =  100.    Cobalt  and  iron  are  present  in  small  amount. 

AnaL— 1,  Hofmann,  I.  c.  2,  Ullger,  Ber.  Ak.  MOncben,  302,  1871.  8,  McCav,  loaug. 
Dim.,  p.  8,  1868.   Some  of  the  analyses  quoted  under  chloauthlte  may  belong  here;  cf.  p.  88. 

1.  Schneebeig 
2. 
& 

In  8^  5'11  p.  c.  bismuth  have  been  deducted. 

A  mineral  from  Hottenberg,  referred  here  by  ZepbaroTlcb,  gave  Weyde:  Am  60*40,  B  5'SO; 
Nl  18-87.  Co  510.  Fe  18  49  =  Vt'M.   Vh.  Hin.  Ges.,  3.  90.  1868. 

Pyr.— In  the  closed  tube  gives  a  sublimate  of  metallic  arsenic;  other  reactions  the  same  aa 
Tfth  niccoUte  (p.  71). 

Ob*.— Occurs  ai  Schoeeberg  and  at  Blechdidorf.  It  was  first  separated  from  the  Isometric 
white  nickel  by  Breithaupt. 

Domeyko  refers  here  a  uuurive  mineral  from  Portesuelo  del  Carriao.  Chili,  8  to  4  leagues 
from  Morado.  Department  of  Huasco. 


As 

S 

Ni 

Co 

Fe 

Cu 

Bl 

71-80 

014 

2814 

050 

219 

=  108-87 

=  719 

66-80 

tr. 

26*65 

ft*. 

S-06 

tr. 

8-66 

=  99-67 

=  6-0 

69  90 

017 

39*86 

0-67 

tr. 

=  100 

101.  aiAUOODOT.  Glaukodot  BreOA.  A  FlaUn.,  Fogg..  77,  127,  1849.  aiaucodoC 
Eobalt  arsenkiespf.    Olaucodote.   Akontit  Breith.,  J.  pr.  Cb.,  4.  268,  1885. 

Orthorhombic   Axes  d:h  :6  =  0*69416  :  1  :  1*1925  Lewis'. 

100  A  110  =  U°  46',  001  A  101  =  59"  47J',  001  A  Oil  =  50"  1'. 

Forms:        p(610,  i-6)*      « (lOX.  l-i)       f{011,  1-i)       r  (081,  9-i)t      w(318.  1-2)* 
a  (100,  i-i}      tn  (110.  /)        t  (013,  i-i)      u  (021.  2.i}>     o  (111,  1)« 


HakaosbO.  Lewis. 


=  110*  86i' 


jr  =*ioo'B' 

Wtt'  =  184°  80^ 
rr'  =   148°  46' 


nw  s=  35*88i' 
Off'  =  66°  r 
ttw'  =  111°  45' 


CO'"  =61"  55' 
WW'"  =  88"  84' 


Twins:  tw.  pl.(l)in;  (2)  0*cruciform'twin8,also  in  trillings.  CiTstalB  commonly 
prismatic  |      faces  a  vertically,  also  brachydomeB  horizontally,  striated.  Massive. 
Cleavage :  e  rather  perfect;  m  less  so.   Fracture  uneven.    Brittle.    H.  =  5. 
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109  BULPHIDBB,  8SLENIDBS,  TBLLVSWES,  ETO. 

G.  =  5*90-6*01.  Laster  metallia  Color  grayish  tin-white.  Streak  black.  Opaqae. 
Shows  both  --{-       —  TarietisB  thermo-eleotrically'. 

Comp. — ABulph-arsenideol  cobaHaDdiron,(Co,Fe)AsS  or  (Co,Fe)S,.(Co,Fe)A8^ 
=  (if  Co  :  Fe  =  2  :  1)  Sulphur  19%  areenic  45-5,  cobalt  23*8,  iron  11  3  =  100. 

AnaL-l,  Flattner,  Fogg..  77. 138. 1849.  a»  Ludwig,  Ber.  Ak.  Wlen,  66  CI),  447, 1867.  8, 
Eobell.  J.  pr.  Ch.,  lOa,  4fl8ri867. 


Aa 

8 

Co  Ni 

Fe 

1.  ChOi 

48-80 

9081 

94*77  <r. 

11-90  SiO, 

tr.  =  loooe 

-88 

2.  HakaosbO  G. 

=  61178 

44-03 

1880 

16-06 

19  -84  :=  99 

8w  G. 

=  6-96 

44-80 

19-85 

15-00  0*80 

19  -07  SiO. 

0-98  =  100 

Pyr.— Id  the  closed  tube  gives  a  faint  eublimate  of  arsenic  trioxide.  In  the  open  tube 
aulphurous  fumes  and  a  sublimate  of  arsenic  trioxide.  B.6.  on  charcoal  in  R.F.  gives  off 
sulphur  and  arsenic,  fusing  to  a  feebly  magnetic  globule,  which  Is  black  oo  the  surface,  but  on 
the  fracture  has  a  light  bronze  color  and  a  metallic  luster.  Treated  with  borax  in  R.F.  until 
the  globule  has  a  bright  metallic  surface,  the  flux  shows  a  itroog  reaction  for  lion;  if  the  ra- 
malDinff  globule  is  treated  with  a  fresh  portion  of  horaz  in  O.F.,  the  flux  becomes  colored 
amaU-blue  from  oxidized  cobalt. 

Obs.— Occurs  in  chlorite  slate  with  cobaltile,  in  the  province  of  Huasco,  Chili.  In  fine 
crystals,  often  twins,  with  chalcopyrite  and  pyrite  at  HakansbO,  Sweden;  this  Is  probably  tba 
akoDtite  of  Breithaupt,  cf.  Lewis,  1.  c.   The  supposed  glaucodot  of  Orawitza  Is  alloclasile. 

Named  from  x^<xvic6i,  blue,  because  it  is  used  for  making  smalt. 

Ral— <  HakansbO,  Phil.  Mag.,  3,  864. 1877.  Becke  obtained  mm"'  -  66°  4'  to  8i'.  If"  —  80* 
7f ,  and  Sbk.  mm'"  =  69'*  86',  tr  -  80'  0*;  of.  Hin.  HtUh. ,  pp.  101, 868,  1877.  *  Mir..  Huasco, 
Mln.,  190,  1863,  glTes  e,m.l.  *  Tsch..  Ber.  Ak.  Wlen,  66  (1).  447,  1867  « Lewis,  1.  c 
•  Scbrauf  and  Daua,  Ber.  Ak.  Wlen,  69  (1),  158^  1874. 

103.  AIXOOI.ASITB.  Alloklas  TnsAermak,  Ber.  Ak.  Wlen,  63  (1),  880,  1866.  Glauoodot 
pLBreith. 

Orthorhombic.  Barelv  in  crystals,  with  mm'"  —  74°,  ee'  =  58"  {e  ~  101, 1-t). 
Oommonly  in  colnmnar  to  hemispherical  aegregates. 

Cleavage:  m  perfect;  c  distinct.  H.  =  4-5.  G.  =  6*6.  Color  steel-gray. 
Streak  neany  black. 

Comp. — Probably  essentiallv  Co(A8jBi)S  with  cobalt  in  part  replaced  by  iron ; 
that  is,  a  glaacodot  containing  bismnth, 

AaaL— 1-6,  Fienzel,  Hin.  Mitth.,  6,  181. 1888.  Also  6th  Ed.,  p.  81. 


Aa 

Bl 

a 

Co 

Fe 

Cn 

1. 

88-04 

85-99 

1831 

81-00 

8-64 

0-80 

108-04 

8. 

28- 17 

88-05 

1622 

24-46 

8-70 

0-46 

101-65 

8. 

88  41 

89-19 

16-78 

23-SO 

8-84 

0-28 

100  00 

4. 

80-48 

22-96 

18-10 

28-29 

8-40 

0-16 

98-80 

6. 

82-59 

2407 

18-84 

21-66 

8  28 

0-18 

10010 

6i 

28  32 

82-88 

16-06 

20-85 

8-71 

0-82 

100-89 

mecluuilcally  mixed  gold  has  been  deducted,  viz.:  1*84, 1 

lOt  110, 

1*S 

N),  1-10, 

Pyr.,  etc— B.B.  on  charcoal  giTcs  arsenical  fumee,  and  a  bismuth  coating.  Fuses  to  a  dull 

globule.   Soluble  in  nitric  acid. 

Oba. — Occurs'Rt  Orawitza,  Hungary. 

Named  from  aXXoi,  KXeietv,  to  break,  because  its  cleavage  was  believed  to  differ  from  that 
of  anenopyrite  and  marcasit^  which  it  resembles. 

103.  WOZfAOHITB.  F.  Sandberger,  Jb.  Min.,  813,  1869. 

Orthorhombic.  In  small  crystals  with  m  (110,  /),  and  x  {Ohlt  m4)  and  some- 
times b  (010,  t-l),  resembling  arsenopyrite.   Also  in  colnmnar  radiated  aggre^tes. 

Brittle.  Fractnre  uneven.  H.  =  4*5-5.  G.  =  6*372.  Lneter  metamo.  Golol 
silver-white  to  tin-white.   Streak  black. 

Comp.~Frobably  Ni(A8,Sb)S,  near  corynite. 
AnaL— Petersen,  Pogg..  137,  897, 1660. 

As  Bb  S  m  Co 

88-88         18*86        14*86        8981        Cr.         874  =  100 
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A  littk  Ind  (1-83  p.  cO  ud  diver  (O'lS)  have  been  dednded. 
Prr. — See  corynlt«. 
Ote^From  Wolfuh  In  Bnden. 


3.  Bylvantte  Oroap. 

101  Bylnuilte        (AD,Ag)Te,  Honoclinio       1-6339 :  1 : 1-1265  89"*  35' 

d.hih 

IN.  Krennehte  Orthorhombic   0-9407  : 1 :  0*5044 

Calaverite    AoTe,  Maasiye 

106.   Vacrngite      AQ,Fb.,Sb,Te,S„?  Orthorhombic    0-2810  :  1  :  0-2761 


104.  STIiVAHlTB.  WclMgoldera  MulUr  «.  RBiehenttein,  Ph.  Arb.  etotr.  Fr.  Wien,  Qc.  8. 

tt.  Or  bUoc  d'OfleDbftDya,  ou  grEphlque,  Aurum  grspbirum,  v.  Born,  Cat.  de  Rub,  2,  487* 
1790.  pTumatiscbet  weiwes  OoMera  «.  Fiehttl.  M!n.  Ut  merk.  Csrpatben,  2.  108,  1791,  Hln.. 
134.  1794;  Aurum  bUmuUcum  8ehmei»»er.  Min..  2,  28,  1795.  Scbrffterz  Smark,  N.  Bergm.  J., 
3,  10.  1796.  HVn..  1800.  Sylvane  gniphique  Broeh.,  1800.  Tellure  ferriWre  et  auri^re  If., 
1801.  Scbrift-Teilur  Hautm..  181S.  Gnpbic  Tellurium  .dliitm.  1814  Goldtellur.  Tellure 
amo-anKDtiKrair.,  182&  8ylvaneAtul.,'lY.,1888.  Bylvanh  A'erAvr,  MId..  188S.  Aurotellurlte 
J>HM,  Kin..  890,  1887.  Tellurailberblende.  Tellurgofdsilber.  SilTaoite,  Oro-graflco,  SUtuo- 
giaflco,  Iial.    Oto  grftfico,  Metal  escrlto  Span. 

Honoclinic.  Axes  A:i:A=  1-63394  :  1  :  1-12653;  ft  =  89"*  35'  =  001  A  100 
Sehnnr. 

100  A  110  =  58"  31'  55",  001  A  101  =  34"  27'  0",  001  A  Oil  =  48"  24'  16", 


6  (010,  i-i) 
c(0Ol,  O) 

5(510,  CSi 
/(SIO, 

■  (110.  /) 

■  (101,-  1-i) 

»(201.-»-i) 
•  (801,- S-i) 


jr(ioi,  i-i) 
jy(3oi, 

K(801,  8-i) 

*  (012.  i'i) 
d  (Oil.  14) 
jr(021,  2.1) 

y,(112,-i) 
r  (111,-1) 
i)(221,-8) 
n  (112.  4) 
£(339.  i) 

1. 


P  (ill.  1) 

J  (221,8) 

/.  (414.-  1-4) 
(814.- 1-8) 
(,(813,-1-6) 
;,(811.-8d) 
A  (621,- 0-3) 
y.  (818,- 1-5) 
f,  (212,- 1-2) 
M211.-2.2) 
(481,- 4-5) 

2. 


((828,- W> 
i(8Sl.-8-|) 
^(542,-  I-I) 

r  (721.  7-1) 

(S21.  6-3) 
A,  (311.8-5) 
A.  (532, 3-1) 

/.  (521,  5-1) 

r,  (218, 1-2) 

r,  (212,  1-2) 
X  (211,  2-2) 


y  a  ^1 


V 


m 


y 


A  (4ai.  4-S) 

r(328.  1-1) 
/rdSl.  8-1) 
*  <>'M2.  i  f) 

p(S41,-  4-j) 
« (281.- S-i) 
g  (123.-  I-S) 
P(122.-  l-*i) 

1(121,-2.2) 
«>(3S1,-  8-i) 

o(181,-8-S) 


m 


M 


ff  (141, -4-4) 

C(871.  7- J) 
K  (341,  4-i) 
X  (231,  8-5) 

r(i28, 1-2) 
;7(i32, 1-^) 

o-(iSl,  3-i) 

n  (iiHi.  8-1) 

-w  (131,  3-8) 
«(I41.  44) 


OffenUUiya,  etc.,  Scbranf. 
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78=  80' 

dd' 

96°  48i' 

flUR 

117°  4' 

KK 

isa-s* 

m 

84'  a- 

or 

OS'  44' 

en 

58' 4r 

cm 

89' 4r 

ev 

68'  52' 

CP 

58°  0' 

cM 

34°  43' 

cs 

«6°  54' 

cJV 

54=  19' 

e<r 

67°  6' 

asc' 

68°  47' 

ai 

49°  54' 

«' 

138°  ir 

106*  V 
85' SS* 

1S8°80' 

U 

88°  38' 

br 

47°  18' 

38'  15' 

X04  8ULPHIDE8,  BBLWTJBSS,  TSLLUJtWSS,  ETC. 

al  =47°  28' 
or  =65' 11' 
at  =74°  18- 
a'p  =  65'  88' 

o'o-  =  74°  88' 

tt'  '  =  66°  46*' 
=88°  48^ 
rr*  =88'80' 

Twins:  tw.  j)!.  m,  (1)  as  contact  twins;  (2)  sometimes  as  twinned  lamellse;  (3) 
as  penetration-twins  giving  rise  to  branching  arborescent  forms  resembling  written 
characters  and  crossing  at  an  angle  of  69°  44',  rarely  55"  8'  as  too  90".  Crystals  in 
part  nearly  orthorbombic  in  symmeti-y,  with  a,  or  m,  or  a  and  b  predominating; 
again  monoclinic  and  nsnally  with  nt  or  a  lai^ely  developed;  cr  also  aometimea 
prominent.  Skeleton  forms  common.  Also  blued  and  imperfectly  columnar  to 
granular. 

Cleavage:  b  perfect  Fracture  uneven.  Brittle.  H.  =  1*5-2.  G.  =  7'9-8*3. 
Luster  metallic,  brilliant.  Color  and  streak  pure  steel-gray  to  silver-white,  inclining 
to  yellow. 

Conp. — Telluride  of  gold  and  silver  (Au,Ag)Te,  with  An  :  Ag  =1:1;  this 
requires:  Tellurium  62-1,  gold  24-5,  silver  13-4  =  100. 

AuaL— 1,  8,  Petz,  Pogg.,  87,  478,  1848.  S,  BIpOcz,  Zs.  Er.,  11,  810,  1885.  4,  Hank6,  Za. 
Er.,  17,  514,  1890.  6,  Oenth,  Am.  Pbil.  Soc..  14,  388,  1874.  6,  F.  W.  Clarke,  Am.  J.  Sc.,  14, 
388, 1877.   AIM)  6th  £d.,  p.  88,  and  Jennings,  Trans.  Am.  Mng.  Kng.,  6,  607, 1877. 

Te  Au  Ag  Pb  8b 

1.  OfEenbinya                O.  =  8-28  [59-971  36-97  1147  0-86  0*68  Cu  0-76  =  100 

8w         "  [58-8l]  86-47  ll  Sl  8-75  066  =  100  [lOO-TS 

8.         "                         G.  =  8-078       62-45  35  87  11-90  —  —  Cu  O'lO,  Pe  0-40  = 

4.  Nagy&g                      O.  =  6  086        61  98  26  06  11  57  tr.  —  Cu  0  09,  Fe  0-80  = 

8.  Red  Cfoud  mioe,  Col.   G.  =  7-94         59-78  26  86  18  86  —  —  =  100  [lOO-OB 

6.  Grand  View  mine,  Col.                     66  91  29  85  11  74  —  —  =  100 

^r.,  ate— In  the  open  tube  gives  a  white  sublimate  of  tellurium  dioxide  which  near  the 
anay  u  ^-ay;  when  treated  with  the  blowpipe  flame  the  sublimate  fuses  to  clear  transpareat 
drops.  B.B.  on  charcoal  fuses  to  a  dark  gray  globule,  coveriDg  the  coal  with  a  white  coating, 
which  treated  in  R.F.  disappears,  glvlog  a  blu&h  ereen  color  to  the  flame;  after  longblowine  a 
yellow,  malleable  metallic  globule  is  obtained,  xhat  varieties  ^ve  a  faint  coating  <»  lead  o^a 
and  aDtimony  trioxide  on  charcoal. 

Obfl. — With  gold,  at  Oflenbanya  in  Transylvania,  in  narrow  veins,  which  traverse  porphyry; 
also  at  Nagy&g.  In  California,  Calaveras  Co..  at  the  Melones  and  Stanislaus  mines.  In  Mulder 
Co.,  Colorado,  at  the  Red  Cloud,  Grand  View  and  Smuggler  mines;  also  associated  with 
tetrahedrite  near  Lake  City. 

Kamed  from  Tranayivania,  the  country  in  which  tt  was  first  found,  and  in  allusion  to 
tjflvanium,  one  of  the  names  at  first  proposed  for  the  metal  tellurium.  Called  gragMe  because 
of  a  resemblance  in  the  arrangement  of  the  crystals  to  writing  characters. 

Ref.— •  Zs.  Kr.,  2,  811,  1878.  Early  made  orthorbombic  (Miller)  but  shown  to  be  mono- 
clinic  by  Koksharov.  ^  From  Schrauf,  1.  c,  whom  see  for  a  careful  discussion  of  earlier 
results  and  literature.  See  also  Mir.,  Min.,  184,  1852.  Kk.,  Bull.  Ac.  St.  Pet.,  6,  198,  186S,  or 
Vh.  Min.  Ges.,  1,  6,  1866;  also  Mtn.  Russl.,  10, 165,  1889. 

MtiLLfiniKB  Beud.,  Tr.,  2.  641,  1883.  Gelberz  Karatm,  Tab.,  56,  1800.  Weisstellur. 
Weisserz.  Pstt,  Pogg..  67,  478,  1848.  A  white  to  brass-yellow  telluride  from  Nagy&g, 
occurring  In  bladed  foliated  forms,  cleavable  and  massive.  Analyses  have  shown  the  presence 
of  antimony  and  lead.  In  part  due  to  in^urities,  and  It  has  been  formerly  referred  with  a  ques- 
tion to  sylvanlte.  Erenner  and  Schrauf  make  it  identical  with  krennerlte,  see  references  under 
these  species. 

Anal;— P^  1.  c. 

J.  Whiieeryat. 
3. 

8.  TMowerj/H. 
4.      "  ffuuirw 
5. 

Kamed  after  Fr.  J.  Mailer  von  Reichenstein  (1740-1835),  the  discoverer  of  tellurium  (1781^ 


Te 

Sb 

'  Au 

Ag 

Pb 

G.  =  8-37 

55-39 

2-50 

84-80 

14-68 

2-54 

100 

G.  =  7-99 

'48-40 

8-42 

28-98 

10-69 

8-51 

100 

G.  =  8-88 

51-52 

5  75 

2710 

7-47 

6-16 

100 

44-54 

8'54 

35-81 

10-40 

11-31 

100 

49-96 

8-83 

29-62 

2-76 

18-88 

100 
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105.  KBBmiBBCT.  BmnBHiN  KmvMr  [TenDesz.  Ftkwtek,  18771  Wied.  Ann..  1 , 687, 
1877.  Ereonerite  vm  Bath,  Ber.  Ak.  Berlin,  398,  1677;  Zs.  Kr.,  1,  614,  1877. 


Orthorhombic.    Axes  &:h:6'=  0-94071 : 1  :  0  50445  Bath '. 

100  A  110  =  43-  15',  001  A  101  -  28"  12|',  001  A  Oil  =  26"  46|'. 


Forau: 

a  (100. 
b  (010,  j-i) 


0  (001,  O) 
ifc(310, 


U"  =  M"  11' 
»«•"  -  •86"  80* 
nn'    =  BBTSaf 


m  (110.  /) 
»  (120,  ^S) 

F'  =  ao"  1' 

I'  -  fi6°  84' 

r  stunts' 


(108,  l-« 
A  (101,  1-i) 
p  (901,  S-i)* 


r  (801.  8-«)» 
(Oil,  l-<) 

o  (111.  11 


at  (311, 
i  (898,  H) 

a,  1-% 


£0  =86' 23' 
mT  =  51'  10* 
vu'  =  86'  5S|' 


00'"=  47°  66* 
=  48*  65' 


In  prismatic  crystals,  verticidly  striated. 

Cleavage:    c  perfect.     IVacture  snboonchoidal  to 
nneren.    Brittle.    G.  =  8*353  Sipdos.  Luster  metallic, 
brilliant.    Color  Bilver-white  to  brass-yelloT.  Opaque. 
Comp. — A  telluride  of  gold  and  silver,  composition 
vv  uncertain. 

AnaL— la,  Scharizer,  Jb.  O.  Reichi.,  30,  604.  1880;  lb,  after 
deducting  admixed  Btibnlte  assumed  to  be  present  8,  SlpOcs,  Zs. 
Kr.,  11,310,  1885. 

Anal,  lb  cammoiadt  to  AgAuTei  (or  AgiTe.An.Tes)=Te  48-1. 
Au  86-6,  Ag  19-4  =  100.  Schnuif  obuaned  Te  [48],  Au  81. 
Ag  81  s  100.  Zb.  Kt..  a,  886. 1878.  Anal.  8,  on  the  contrary.  Is 
(Ag.Au)Tet  Uke  sylTtnlte,  witb  Ag :  Au  =  8 :  la 


1  r\ 

u' 

« 

u. 

16. 
2. 


O.  S-698 
e.  8-85S 


Te 
89-14 
45-59 
68-60 


Au 

80-08 
84  07 
84-77 


Ag 

16-60 
19-44 

5-87 


Bb 

[9-76] 

0-65 


S  4-80  ^  100 

=  100 

Cu  0-84, 1^0-68  =  100*88 


Pyr. — DecrepItAtes  violently;  see  sylvanite  and  calaverlte. 

Olw. — Found  at'N^yig,  Traoaylvania.  aBSOcIaled  with  quiirtz  and  pyrlte. 

ReL— <  Knr.,  and  Rath,  I.C..  and  Zs.  Kr.,  2,  358.1878.  *  Schrauf ,  ib.,  3,  835.  Seeal8op.l089. 

Calavbritk  F.  a  Omth.  Am.  J.  Sc.,  46,  814,  1868. 

Massive,  indistinctly  crvBtalline.  Brittle.  Fracture  uneven,  inclining  to  sut>conchoidal. 
H.  =  3-5.    G.  =  9  048.    Color  [wle  bronze-yellow.    Streak  yellowish  gray. 

Oomp. — Lilte  8ylvaDite(Au.Ag)Tet  with  Au :  Ag  =  6 : 1  or  7 :  1,  the  latter  (anal.  4)  requires: 
Tellurium  67-4.  gold  89-5.  slhrer  8'1  =  100. 

Anal^l-4.  Genth.  1,  9»  L  c  8,  Am.  Phil.  Boc..  14.  880.  1874.  4.  lb.,  17,  117. 1977. 
From  8, 1-46  p.  c.  quutz  deducted,  from  4,  4*96  p.  c. 


1.  Callfonila 

a. 

a  Boulder  Co.,  Col. 

4.  *■  G.  =  9  046 


Te 
56-89 
156  00] 
67-67 
67-38 


Au 
40-70 
40-93 
40-59 
88  75 


Ag 

3-53  =  10011 
8  08  =  100 
2-34  =  100-50 
8-03  =  99  10 


Pyr.,  etc.— B.B.  on  charcoal  fuses  with  a  bluish  green  flame,  yielding  globules  of  very 
yellow  gold.   Dissolves  in  aqua  regia,  with  separation  of  silver  chloride. 

Occurs  with  petzite  at  the  Stanislaus  mine,  Calaveras  county,  California.  Also  at  the  Red 
Cloud  mine,  Colorado,  with  sylmnite  and  quartz;  and  at  the  Keystone  and  Mountain  Lioa 
mines. 

Calaverlte  has  the  same  gmexal  formula  as  sylvanlte  but  a  much  higher  percentage  of  gold, 
and  may  belong  with  It;  or  If  anaL  8  of  krenneme  exjnesses  Its  true  composition.  It  may  be  the 
ciystaUlzed  form  of  calaTerite. 


106.  NAOTAOnA  Aarum  Galena,  Ferro  et  partlculis  volatillbus  mlneralisatum,  Scopoli, 
Ann.  Hist.  Nat.  3,  107;  v.  Bom.  Llthoph.,  1,  68,  1773.   Nagiakererz  Wem.  Bergm.  J.,  1789. 

gris  lamelleux  «.  Bpto,  Cat  de  Raab,  1790.  Blfittererz  Kartt.,  Tab.,  66,  1800.  Foliated 
Telliirium;  Black  Tellurium.  Ehumoee  Bntd.,  Tr..  2,  8S9,  1833.  Elasmosine  Huot,  Min.,  1, 
185,  1841.   Nagyagite  Said.,  Handb.,  566.  1646. 
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suLpamBs,  BELSNwm,  TSLLxmwm  bto. 


Orthorhombic.    Axes  S:h:^  =  0-38097  :  1  :  0-27607  Schrauf. 
100  A  110  =  15"  41f',  001  A  101  =  44"  29f ,  001  A  Oil  =  15' 


b  (010.^1) 

m  axo,  /) 


«  (120, 
i  <180.  f-S) 


« (101. 14) 
d(011,  l-I) 
/  (081,  8-0 


^(061,  M) 
*  (111.  1) 
«(84S,fi) 


r  (121,  S^) 


26'. 

eaSl.  8-9) 
»  (141,  44) 


Dim 

tf  " 
00  '' 


'=  81*28' 
=  88' 40' 
=  "eO"  40' 

=  80' 15' 
=  118'  39' 


=  88*  6»*' 

=  80°  52' 

W 

=  86"  58' 

aa 

it" 

=  91°  10' 

bd 

=  *74'  34' 

W" 

=  22'  17' 

r 

98' 

=  7ri6' 

rr' 

=  81'  24' 

=  108°  ^' 

rr" 

~  43°  59J' 

ta'"  =  29*  25' 
pp"'  =  52°  25' 
aaf"'  =  «•  ff 
W"'  =  78*  8r 


Crystals  tabular  P  b.  Faces  b  striated  ||  a  and  c.  Also  granular  mas&iTe, 
particles  of  yarious  sizes;  generally  foliated. 

Cleavage:  &  perfect.  Thin  laminffi  flexible.  H.=l-1 -5.  G.=6-85-7-3.  Luster 
metallic,  splendent.    Streak  and  color  blackish  lead-gray.  Opaque. 

'Comp. — A  sulpho-telluride  of  lead  and  gold;  recent  analyses  show  the  presence 
also  of  about  7  p.  c.  of  antimony.    Sipocz  writes  Au,Pb,^b  Te,S,,. 

AnaL— 1,  P.  SchOnlein,  J.  pr.th..  60,  166.  1858.  2,8,  Folbert  [Vh.  Sieb.  Ver.  Her- 
maoostadt,  8.  99]  EeDng.,  Ueb..  179,  1856.  4,  S.  J.  Kappel,  JB.  Ch.,  770, 1859.  6,  SipAcz,  Za. 
Kr.,  11.  211.  1885.   6.  Hankd,  Zs.  Kr.,  17.  014,  1890. 


Te 

S 

8b 

Pb 

Au 

Ag 

Cu 

1. 

80-52 

8-07 

50-78 

9-11 

0-68 

0-99 

=  100 

2.  0. 

=  8-85 

1723 

9-76 

8-69 

60-88 

5-84 

Be  *r.  = 

97-84 

8. 

18-04 

9-68 

8-86 

60-27 

5-98 

Se  tr.  — 

97-88 

4. 

15U 

8-56 

6010 

12  75 

1-82 

Sel-66 

=  100 

6.  G. 

=  7-46 

17-73 

10-78 

7-89 

50-81 

7-61 

Fe  0  41 

=  100-60 

6.  G. 

=  7-847 

1  17-87 

10-03 

6-99 

57-16 

7-41 

FeO-38 

=  99-78 

Fyr.,  etc — In  the  open  tube  gives,  near  the  assay,  a  grayish  sublimate  of  antimonate 
and  tellurate,  with  perhaps  some  sulphate  of  lead;  farther  up  the  tube  the  sub- 
Itmate  consfsls  of  antimony  trioxide,  which  volatilizes  when  treated  with  the 
flame,  and  tellurium  dioxide,  which  at  a  high  temperature  fuses  into  colorless 
drops.  fi.B.  on  charcoal  forms  two  coatings:  one  white  and  volalile,  consisting 
of  a  mixture  of  antimonate,  tellurate,  and  sulphate  of  lead;  and  the  other  yellow, 
less  volatile,  of  lead  oxide  quite  near  the  assay.  If  the  mineral  Is  treated  for 
some  time  In  O.F.  a  malleable  globule  of  gold  remains;  this  cupelled  with  a 
little  assay  lead  assumes  a  pure  gold  color.    Decomposed  by  aqua  regia. 

Oba.— At  Nagy&g  in  Transylvania,  io  foliated  masses  and  crvstalllne  plates, 
accompanying  rhodonite,  sphalerite,  and  gold;  and  at  Offeubanya  associated 
with  anttmoulal  ores.    Reported  from  Colorado  with  other  tellurides. 

Berthler  has  analyzed  another  ore,  very  similar  to  the  above  in  pbyslcal 
characters,  consisting  of:  Tellurium  18'0,  sulphur  11*7,  lead  68^1,  gold  6*7, 
antimony  4-5,  copper  1*0  =  100.   It  is  called  Blatterine  (Blfttterin,  Blfittererz 
Oerm.)  by  Huot,  Min.,  1, 189, 1841. 

Ra£r~i  Za.  Kr,,  2, 289,  1878,  earlier  regarded  as  tetragonal,  to  which  it  closelj  approzimatea; 
cf.  also  Fletcher,  Phil.  Hag..  9. 188.  1880. 

SiLBRBFBn.iiiHOLAKZ  Bnith.,  Schw.  J.,  1,  178, 1838.  Nobilite  AeUim,  Tab\.  Min.,  85, 1869. 
Occurs  in  goefss  at  Dentach-Pilsen,  Hungary,  appears  to  be  related  to  nagyagite.  Color  blackish 
gray.    Structure  foliated  massive.    One  perfect  cleavage.    H.  =  1-2.    G.  =  5-8-5'9. 

According  to  Plattner  (Probirkunst.  8d  Ed.,  421)  the  constituents  are:  antimony,  lead,  tel* 
lurlum,  gold,  silver,  and  sulphur — 4-9  p.  c.  of  gold,  0'8  of  silver — the  sulphur  probably  in  com- 
bination with  the  antimonv  and  lead.  Only  a  trace  of  selenium  was  found,  contraiy  to  the 
earlier  determinations  of  Harkort  and  Breitbaupt. 


Schrauf. 


Oxysiilphides. 

107.  Kermetite         Sb,S,0  Monoclinic     d  :  <J  =  1  :  1-4791     =  77"  51' 

108.  Toltiite 

107.  kfahMiltUTAI.  Rod  Spitsglaamalm,  Antimonlum  Sul.  et  Ars.  mlneralisatum. 
HInera  Ant. .  colorata.  Watt.,  289,  1747  (fr.  Brftunsdorf),  Cramt.,  208,  1758.  Antlmooiuro 
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trfumosum  v.  B^m,  LItboph.,  1,  1S7.  1773.  Mine  d'aDtimoloe  en  plumes,  lb.  gnnuleiue, 
~  Kermes  mineral  nstif.  Sage,  Mio.,  2.  251,  1770,  de  LiaU,  Cri^t.,  3,  M,  60,  1788.  Kolb  Spies- 
glsBcrz  Wtrn..  17»9.  Kothaplessgluizerz  EmmorUnff,  Min.,  1798;  £lapr.,  Beitr.,  3,  182,  1803 
(with  anal.,  making  it  an  oxysulphide).  Aniimoioe  oxydd  sulfur^  H.,  Tab!.,  180B.  Red 
antimony.  Spiessglaozblende  pt.  Hatum.  Uandb.,  225,  1818.  Antimony  Blende  Jameaon,  Hin. 
3  421,  1830.  ADtimonbleode  Letmh..  Handb..  157,  1821.  EermC-s  i&ud.,Tr..  2,  617.  1882L 
Kermesite  Clubman,  Mio.,  61. 1648.  I^rostiblt  Gloek.,  Syn.,  16. 1847.  Ffiutiiiionite  BniA 
Aotimoalo  rosao  Ttat.   AotlmoDlo  ro)o  l^>an. 

Monoclinic    Axes  d:d  =  l:  1-4791 ;     =  •77"  51'  =  001  AlOO  Kenngott 

Ponna :  a  (100.      p),  c  (001,  O.  u).  i  (i08,  f  i),  o  (101,  1-i). 
Angles:  «•  =  28°  16'.  w  =  64°  82',  a'o  =  •87°  87'. 

Usually  in  ttifts  of  capillary  crystals,  priamatic  |  orthodia&;onsl. 

Cleavage:  a  perfect.  Sectile;  thin  leaves  slightly  flexible.  H.  ~  l-l't. 
6.  =  4*5-4*6.  Luster  adamantine,  inclining  to  metsalic.  Color  cherry-red. 
Streak  brownish  red.    Feebly  translucent. 

Omp. — ^Antimony  oxyaiilphide,  Sb,S,0  or  2Sb^..Sb,0,  =  Antimony  trip 
Bolphide  70'0,  antimony  trioxide  30  0  =  100;  or  antimony  75'Oj  salphor  20*0. 
oxygen  5*0  =  100.    Analyses,  fiose>  5th  Ed.,  p.  187. 

Fyr.,  etc— Id  the  closed  tube  blackens,  fuses,  and  at  first  gives  a  wbite  sublimate  of  antlmmiT 
trloxioe;  with  strong  beat  gives  a  black  or  dark-red  sublimate.  lo-the  open  tube  and  on  cfaarcou 
reacts  like  siibnite. 

Obs. — Results  from  the  alteration  of  stibolte.  Occurs  In  veins  In  quarts,  accompanybig 
stibnite  and  valentinlte  at  Malaczka  near  Posing  in  Hungary;  at  Brftunsdorf  near  Frnbei^  in 
Saxony;  at  AUemont  in  Dauphioe;  at  New  Cumnock  in  Ayrdiire,  Scotland. 

At  South  Ham.  Wolfe  Co.,  Quebec,  Canada;  in  cavities  in  native  antimony  and  stibolte  at 
the  Prince  William  mine,  York  Co.,  New  Brunswick. 

The  Urtdgr  ort  (Zunderwn)  has  been  shown  to  be  wholly  distinct  from  red  antlmooy. 

Named  from  kemua,  a  name  given  (from  the  Persian  gurmitg,  crimson)  in  the  older  chemistix 
to  red  amorphous  antimony  trisuTphlde,  often  mixed  with  antlmoDV  trioxide. 

R«L— >  Hhi.  Unt.,  1. 1. 1840,  Breslau;  cf.  Hobs.  Hin..  fl,  098, 1824. 


108.  70LTZITS.  Voltzlne  Fournet,  Ann.  Mines,  3,  619,  1888.  Leberblende  Br^ith.,  J. 
pr.  Cb..  16,  338,  1838,  B.  U.  Zig.,  22,  26.    Voltzit  Rg.,  Haudw.,  260,  1841. 

la  impliinted  spherical  globules;  strnctare  thin  curved  lamellar. 

H.  =  4-4-5.  G.  =  3-66-380.  Luster  vitreous  to  greasy;  or  pearly  on  a 
cleavage  surface.  Color  dirty  rose-red,  yellowish,  brownish.  Opaque  or  subtrana- 
lucent.   Optically  uniaxial,  positive. 

Gomp.— Zinc  ozysulphide,  Zn^S^O  or  4ZnS.ZnO  =  Zinc  sulphide  82*7^  sina 
oxide  17-3  =  100. 

AbmL—1,  Fournet,  L  c.   3,  Undaker,  Yogi's  Min.  Joach.,  175. 

ZnS  ZnO  FdOi 

1.  Rosidres        O.  =  8*66  62*82        10  84        1*84  =  100 

2.  Joachimsthal  82-75        17-26  —  =z  100 

Pyr.,  etc — B.B.  Hke  aphalerite.   In  hydrochloric  acid  affords  fumes  of  hydrogen  sulphide^ 
Oba.— Occurs  at  Rosi^res,  near  Pont  Cfibaud,  In  Puy  de  Ddme;  Elias  mine  neu-  Joachims- 
thai,  with  galena,  sphalerite,  native  bismuth,  etc.;  near  Marlenberg  (%he  l^>erbtmden  Uoch- 
muih  near  Qvyer;  at  Bernkastel  on  the  Mosel,  In  pseudomorphs  after  quartz;  Cornwall,  prob* 
ably  at  Redruth. 

Named  after  the  French  mining  enripeer,  Voltz. 

Buppoaed  artlfldal  voltcite  from  the  Freiberg  smeltlng-works  has  been  shown  to  be  splialerit& 


Appendix  to  Sulphides,  etc. 

Abskhotsllubitb.  Hannay  J.  Cb.  Soc.,  26.  960,  1878.  A  supposed  new  telluride. 
Stated  to  occur  in  snudl  brownish  scales  upon  aiaenlcal  iron-pyrites.  Analysis:  Te  40*71,  Aa 
23  61. 8  85-81  =  100-1&   No  locality  given. 

BoxjTiANiTK.    Bolivian  B.  H.  Ztg.,  2S,  188.  1866.    Orthorhombic.    In  acicular 

rhombic  prisms,  tufts,  and  fine  columnar.  Re&embleK  fttibnite.  H.  =  2  5.  G,  =  4  8::i0-4-8^8. 
Cleavage:  bracbydiagODal  distinct.  Luster  siibmetallic.  Color  lead-gray,  a  little  darker  lhan 
in  stibnite.  According  to  T.  Richter,  an  aulimonlal  silver  sulphide  coniaiuing  8-5  p.  c.  of 
stiver.  F^m  Bolivia. 
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Eahkits.  B.  J.  £aM,  Q.  J.  Scl.,  28,  881, 1829;  Bdid.,  Handb.  659,  1845.  AnenikmannB. 
Described  as  %  mauganese  araeoide  (MnAja)  occurring  in  botryoidal,  granular  maeaes  attax^ra  to 

ea.  6.  =  S-56.  Color  grayish  white,  tamJshiDg  black.  Luster  metallic.  Supposed  to  Ive 
Saxony.   liTeeds  conflnnauon. 

Flakodih.  AvOAau^PogK.,  63,  e81. 1841.  Flattner,  ib.,  58,  288, 1848.  Placodine.  A 
supposed  nickel  arsenide  (XiAsi)  in  monocUnic  tabular  crystals.  Stated  by  Breithaupt  to  occur 
at  MOsen.  near  Siegen.  vith  siderite  and  gersdorfflte,  but  probably  only  a  famace  pioduct.  Ct. 
Schnabel.  Fogg..  84,  585,  1851;  Kose,  Er.-Ch.  Hin.,  47. 180S.   Dana,  Min.,  8d  £^  475, 1850. 

Pldubomanganitb.  Mannajf,  Min.  Mag.,  1.  151,  1877.  Massive,  crystalline.  O.  =  4  01. 
Color  dark  steel-gray,  with  a  bronze  tinge  when  exposed  to  the  air  for  some  time.  Analvsis- 
Md  4»-00,  Pb  80-68.  8  20-78  =  100-41.   Of  unknown  source.  ' 

Flohbostannite.    a.  Raimondi,  Mingraux  du  P^rou,  p.  187,  1876. 

Amorphous:  structure  granular.    H.  =  2.   Feel  greasy,  like  graphite.   Slightly  ductile^ 
Luster  feebly  metallic  Color  gray.  Analysis  (deducting  88-8  p.  c.  quartz): 

a.  =  4-9        S  26-14      8b.l6-98      So  16'S0      Pb  80-66      Fe  10*18      Zn  0-74  =  100 

B.B.  gives  on  charcoal  antimonial  fumes  and  a  lead  coating:  yields  metallic  tin.  DiasolTca 
completelT  in  hydrochloric  acid  to  which  a  little  nitric  acid  has  been  added.  With  couceotratecl 
nitric  acia  leaves  a  white  residue  of  the  oxides  of  tin  and  antimony  and  lead  sulphate. 

From  the  district  of  Moho,  province  of  Huancan£,  Fmi;  occurs  with  casslterite  and 
^alerite. 

SuLPHiDB  or  CoFPEB  AND  SiLVBR.  A  massive  mineral  from  the  Gagnon  mine,  near 
Butte,  Montana,  resembling  bomite  has  been  described  by  R.  Pearce.  H.  =  8-5-4,  Q.  =  4-95. 
AnalysU:  S  20-51,  Cu  41-10,  Ag  24-66,  Zo  9  80,  Fe  2  09,  Insol.  1  02  =  99-18.  Thia  confonuB  to 
8Cui8.Agi8.2ZnS.  Col.  Sc.  Soc.,  2.  70,  1867.  Hillebrand  obtained  for  the  same  mioeral: 
S  20-88,  Cu  40-24,  Ag  21-80.  Zn  12-83.  Fe  1-98,  Pb  146  -  99  19.  G.  =  6-407.  Ibid..  3,  45. 
1888.   It  is  not  certain  that  the  mineral  was  homogeneous.   Cf.  jalpaite,  p.  47;  castUlite,  p.  78. 

Another  ore  from  Idaho  Springs,  Col.,  is  remded  by  Pearce  as  a  mixture  of  bomite  and 
■tiomeyerite  (ibid.,  p.  188);  it  gave:  S  19'^  Cu  4S-49,  Ag26-81,  Fe  0*22,  Pb,  Insol.  undri. 
=  94-42. 

Vallkriitk.  Blonutrand,  6fv.  Ak.  Stockh.,  27, 19, 1670.  A  massive  metallic  mineral  resem- 
bling pyrrhoUte  In  color;  very  soft.  Contains  sulphur,  copper,  iron,  alumina,  magnesia,  and 
water.  Of  doubtful  purity.  Found  sparingly  at  the  Aurora  mine,  Nya-Kopparberg,  Sweden. 
Named  for  the  Sweduh  mineralogist  Vanerius.   For  analyses  see  5th  Ed.,  App.  II.,  p.  68,  1675. 

TorHoriB.  Bdnnt^,  Min.  Mag.,  1,  152, 1877;  3,  88, 187&  A  metallic  mineral  of  doubtful 
homogeneity,  oontainlBg  sulphur,  lead,  zinc,  iron,  and  man^mese.  One  specimen  analyzed  was 
of  unknown  aoaroe,  tambet  fiom  B^larat,  Australia.  ForaoalyseB.  eta.,  see  6th  Ed.,  App.  III., 
p.  188. 1882. 


m.  sni.PHO-SAi.TS. 


L  Solpharienitei,  SnlphantiiiKmiteB,  SolphobinnntliitM. 
n.  Snlpharaeiiatei,  etc. 

The  species  here  incladed  are  chiefly  salts  of  the  sulpho-acids  of  trivalent 
arsenic,  antimony  and  bismuth.  The  most  import&Dt  acids  are  the  ortho-acids, 
l^AsS^  etc,  and  the  meta^cids,  H^sS,,  etc. ;  but  H^Ab,S^  etc.,  and  a  series  of 
ouLers  are  incladed.  A  smaller  section  includes  the  snlpharsenates,  etc,  chiefly 
normal  salts  of  the  acid  H,  AsS.,  anal(^ous  to  H.AbO,.  The  metals  present  as  bases 
are  chiefly  copper,  silver,  lead;  also,  iron,  zinc,  mercary,  rarely  others  (as  Ki,Go) 
in  small  amount.  In  view  of  the  hypothetical  character  of  many  of  the  acids  whose 
salts  are  here  represented,  there  is  a  certain  advantage,  for  the  sake  of  comparisoB, 
in  writing  the  composition  after  the  dualistic  method,  RS.  As^^  2BS.  As^^  etc 


I.  Snlphanenitea,  Snlphantimoxiites,  etc. 

A.  Acidic  Division.  BS  :  (Aa,Sb,Bi),S,  =  1 :  3,  2  :  3,  3  : 4,  4  :  6. 

B.  leta-  Division.  RS  :  (AB,Sb,Bi),S,  =  1:1. 

General  formula;  RA8,S„  RSb.S,,  HBi.S.. 

L  Intermediate  Division.  RS  :  (A6,Sb,Bi),S.  =  5:4,  3:2,  2:1,  5:2. 

D.  Ortho-  Division.  RS :  (A8,Sb,Bi),S.  =  3:1. 

General  formnls:  R,Ab,S^  R.Sb.S.,  etc.   Also  R.AsS,.  R,SbS,. 

L  Basic  Divition.  RS  :  (As,Sb,Bi),S,  =  4:1,  5:1,  6  : 1,  9  : 1,  12: 1. 


109.  Livingitonite 

UOl  Gueijaxite 

111.  Ghiviatite 

112.  Caprobismntite 
118.  BesbanTite 


A.  Acidic  Division. 

HgS.2Sb,S, 

Cn,S.2Sb,S,  Orthorhombic  <Jf :  X :  i  =  0*8221  : 1  : 0  7841 

2PbS.3Bi,S. 

30u,S.4Bi,S, 

4PbS.5Bi,S, 


109.  UVXHOSTOMim  JTorAim?  Amma.  Naturalen.  3.  85.  172,  1874.  Am.  J.  Sc.  8. 

145, 1874;  9,  «4,  1876. 

In  groups  of  slender  prismatic  crystals;  also  columnar  massive,  resembling 
stibnite. 

H.  =2.  G.  =  4-81.  Luster  metallic.  Color  bright  lead-grf  y.  Streak  red. 
Opaque. 

Comp.— HgSb.S,  or  HgS.2Sb,S,  =  Sulphur  22-1,  antimony  53*1,  mercury 
24*8  =  100. 

AtutL— 1,  Barceoa,  I.  c.  2,  Id.,  Naturalcza,  4,  268,  1879.  8,  Veoable,  Chem.  News,  40, 
188,1679.   4.  Flftge.ib.,  42,198. 1880. 

S         Sb  Hg 

1.  HuitEuco  29-08      58*12      14  00      Fe  8*50  =  99*70 

2.  "  22-97      68-13      20  00      g&Dgue  and  loss  8*91  =  100 
8.        "                   I  28  78      68-75      22  62      =  100 

4.  Gnadalcazar  24-60      62*31      22*61      Fe  0*68  =  100 

109 
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Tbe  results  under  (S)aDd  (4)  have  been  obtained  hj  recalculation,  after  deducting  impuritiM 
(chiefly  gypsum,  free  sulphur,  insol.  reddue),  tIz.  in  (8),  18  to  16  p.  c,  iu  (4),  87-6  p.  c. 
Groth  suggests  ihHt  tbe  formula  may  more  properly  be  written  HgiS.4BbfS(  =  Sulphur  21*9, 
anllmony  57  0,  mercury  21'1  =  100. 

Pyr^  etc— B.B.  very  fusible,  giving  off  white  antlmoulal  fumes  freely.  Yield's  me- 
tallic mercury  In  tbe  open  tube,  or  in  tbe  closed  tube  with  soda.  Not  sensibly  attacked  by  ciAA 
nitric  acid,  but  dissolved  by  w&rm  acid,  with  the  separation  of  antimony  trioxide. 

Obs.— Occurs  Ht  Huitzuco,  State  of  Guerrero,  Mexico,  in  a  matrix  of  calctteand  gypenm 
with  sulphur,  cinnabar,  stibnite,  and  valentinlte.  Also  at  Guadalcazsr,  in  San  Luis  F<tfo%  wltla 
gypeum,  sulphur,  etc. 

Named  after  David  Livingstone  (1813-1878),  the  African  explorer  and  misrionary. 

AIL— Page  (1-  c.)  gives  an  analysts  of  an  ill-deflned  alteration  product  of  livingstonite. 

Artlf.— Baker,  by  fusing  logether  HgS  and  SbiSi  in  an  atmosphere  of  COi  has  obtained  » 
GtTstalllne  mass  resembling  Uvlngstonite  and  yielding  on  analysis:  S  24*88,  Sb  58'80,  Bat  88*71 
as  100-74.  Chem.  News,      106, 1880.         -  '  -*> 

lia  aUBJABITB.   Oummfffi,  Bull.  Soc.  Hin.,  2,  201.  1879. 

Orthorhombic.    Axes  (X  :  J  :  (i  =  0-8321  :  1  :  0*7841  FriedeP. 

100  A  110  =  39"  25i',  001  A  101  =  43"  39',  001  A  Oil  =  38"  6'. 

ronut  ft(010.  i-i),  c{001,  O):  A  (210.  i-2),  jfc  (820,  m(110,  7),  i(230.  d(01S.  i-i), 
«  (Oil.  l-S).   Also  doubtful  410,  810,  082,  and  two  pyramids  x,  t,  with  te  =  66"  34',  te  =  8B°  G8'. 

Angles :  ftA'"  =  44"  41'.  M  =  •67'  89*',  kU"  ^  57"  27',  mm'"  =  78"  61',  W  =  78'  6'; 
ifcT  =  i»'  18',      =  76°  12',  be  =  •5V  54'. 

In  prismatic  crystals,  flattened  Q  b. 

Cleavage :  d  nearly  perfect    Brittle.    H.  =  3-5.    6.-5*03.    Luster  metaUio. 
Ciolor  steel-gray,  with  a  tinge  of  blue.    Streak  black.  Opaque. 

Comp.— Gu,Sb,S,  or  Gn,S.2Sb^,  =  Sulphor  27*0,  antimony  57*8,  copper 
15*2  =  100. 

AnaL— Cnmenge,  L  c. 

8  26  0  Sb  68*5  Ou  15-6  Pe  0*5  Pb  «r.  =:  99*6 
Psrr.— B.B.  on  charcoal  gives  off  anUmonlal  fumes,  and  yields  metallic  copper  when  treaMl 
with  soda. 

Oba.— Occurs  with  siderito  at  the  copper  mines  at  the  foot  of  Uuley-Hacen,  in  the  distriotot 
Guejar,  Sierra  Nevada,  Andalusia. 

Sef.-'  Bull.  Soc.  Min.,  2,  208, 1870.  *  Given  as  (780)  and  (870)  which  correspond  with  the 
angles  less  well  than  these,  which,  however,  are  only  approximate. 

111.  OamATITB.   Chlviatit  RammelOerg.  Pogg.,  88,  820.  1858. 
Foliated  massive ;  resembling  bismnthinite. 

Cleavage  in  three  directions  in  one  zone,  one  making  an  angle  with  the  second 
of  27",  and  with  the  third  of  47",  Mir.  G.  =  6-920.  Luster  metallic.  Color 
lead-gray. 

C«mp^Pb,Bi,S„  or  2PbS.3Bi,S,= Sulphur  17*6,  bismuth  61*9,  lead  20-6=100. 
Part  of  the  lead  is  replaced  by  copper. 
AnaL — Bammelsberg,  1.  c. 

S  BI         Pb       Cu       Fe       Ag  iuaol. 

18  00      60-95      16-78      2*48      1-OS       ft-.       0*69  =  89-71 

Pyr.— Same  as  for  alklnite,  Rg. 

Obs^From  Chiviato,  In  Peru,  with  pyrlte  and  barite. 


113.  OUPROBXSM  UTITB.  Sulphobismutblte  of  copper  and  silver  SilU^arid,  Am.  J. 
Sc.,  37.  855.  18&1.    Eupfersulfobismutit  Bretina.    CuprobUmutite  Dana. 

In  groups  of  slender  prismatic  crystals,  deeply  striated  longitudinally  and 
resembling  bismuthinite;  also  compact. 

G.  =  6-31-6*68.  Luster  metallic.  Color  dark  bluish  black.  Streak  black. 
Opaque. 

Co«p,— Probably  Cu,Bi,S„  or  3Cu,S.4Bi,S,  =  Sulphur  19*1,  bismuth  65*9, 
copper  15'0  =  100.   The  copper  is  sometimes  in  {»trt  replaced  by  sUyer. 
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lit 


AaaL-l-^  HUlebrand.  L  c. 


1.  MfaMiriHtnft 
S. 

Z.  MlBKmriJUne? 


8 

Bi 

Cu 

A« 

Pb 

F« 

Za 

60-80 

lS-06 

0-89 

S18 

010== 

09-83 

18-8&» 

68-43 

136S 

4-09 

0-69 

0-07  = 

99*65 

6S*61 

6-68 

8-89 

0-10 

O-OTs 

89^ 

Calculated. 


From  (1)4*43  p.  c.  gan^e  have  been  deducted;  from  (3)  69*75  p.  &;  from  {8)  47*57  p.  & 
There  remaio  ia  (1)  6  97  cbalcopyrite;  ia  {%)  1*91  p.  c;  In  (8)  0*88  p.  C;  aj)W  %  liUle  sphalerite. 
Deducting  these  ihe  ratio  of  Rt :  Bi :  S  corresponds  to  8 :  8 : 16. 

P^.,  etc— In  the  closed  tube  a  Bublimate  of  sulphur;  a  bismuth  coating  on  charcoal; 
soluble  in  acids. 

Oli&r-Occan  in  a  qnarta  gugue  assochited  with  chalcomrrite  and  irolframite  at  the 
Hissouri  mioe.  Hall's  Vafley,  Park  Co.,  Colorado;  the  ore  Is  auzuerous,  sometimes  highly  so. 

DOG5ACSKA1TB  FOMt.  EOzl.,  14,  664,  1881.  Biiefif  mentioned  by  ErenDer  as  a 
"Wismuthkupfererz"  with  the  following  characters: 

CleaTage  in  one  direction;  color  gray,  tanUshiog  on  exposure  to  the  air.  Analysis  by 
IbdonpBch: 

8  15*76        Bi  71-79        Cu  13-28  =  99*83 
Occurs  at  Bogofic^,  Hungary^  with  gold,  pyrite,  chalcodta,  and  bismuth  ocher. 


113.  BEZBANTTTB  A.  FreoMel,  Hln.  Hitth..  6. 176, 1888. 

Massive;  fine  granular  to  compact. 

Cleav^  indistinct.  H.  =  2*5-3.  G.  =  6*09-6*38.  Laster  metallic  Color 
light  lead-gray,  becoming  darker.   Streak  black,  Opaqae. 

Comp.— Pb,Bi,.S,.  or  4PbS.5Bi.S,=Sulpliur  17*3,  bumuth  59%  lead  23'6=:10a 
AnaL— 1-8,  Frenzel,  1.  c. 


8 

BI' 

Pb 

Ag 

Cu 

Zn 

1. 

17*85 

08-08 

19*80 

1*89 

1-71 

fr.  = 

xoo- 

3. 

16*61 

63-S7 

lfi-10 

1*69 

8-71 

0-18  = 

100 

8. 

16*89 

63-88 

18*88 

S-46 

8*77 

013  = 

100 

The  8boTe.Tesults  obtained  after  the  deduction  of  chalcopyrlte:  in  (1)  4-64  p.  c..  In  (3)  8*68. 
in (3)  6-58;  also  calcite  in  (1)  5*00  p.  c,  to  (2)  M  TO],  In  (3)  [4  081. 

Obs.— Occurs  at  Rezbanya,  Hungary,  Intimately  mixed  with  cbalcopyrite  and  calcite;  also 
embedded  in  quartz.  Named  from  the  locality,  llie  same  name  was  given  by  Hermann  to  a 
lead-jray  bismuth  ore  from  Rezbanya,  which  was  probably  an  impure  cosalite,  Of.  p.  131. 

Pyr«— Like  galemibismutlte. 

B.  Heta-  Division.  ItAB,S^  BSb,S^  BBi^.. 
Zinkenite  Oroap.    BS.(A8,Sb,Bi),S,.  Ortborhombic. 

111  Zinkenite  PbS.Sb,S,  0*5575  :  1  :  0*6353 

115.  Sartorite  PbS.AB,S.  0*5389  :  1  :  0*6188 

116.  Empleotite  Cn,S.Bi,S.  0*5430 : 1  :  0*6356 

117.  Chalcoctibite  Cn,S.Sb,S,  1  :  0*6065 
lia  Oalenobismntite  PbS.Bi,S, 

119.  Bexthierite  FeS.Sb,S, 


120.  Xatildite  Ag.S.6i^, 

Plenargyrite 

It  is  uncertain  whether  matildite  and  plenargyrite  are  the  same  species, 
isomorphons  with  miargyrite ;  or  whether,  as  seems  probable,  the  compound  AgBiS, 
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b  dimoi^botu*  matildite  belonging  to  the  zinkenite  group,  and  plenargyrite  with 
miargynte. 

181.  Kiaigyrite       Ag^.Sb;3,      Monodiuic      3-9945  : 1  : 2-9095      81^  23' 


Zinkenite  Oronp. 


114.  ZmKZlNITB.  Zlnkenit  Q.  Bom.  Togg.,  7.  91. 1880.  BleiutfrnODglanz  Oroth,  Tab. 
Uab.,  88, 1889.  Zlnckentt 

Orthorhombic    Axes  d:h:d  =  0-5575  :  1  :  0*6353  Rose". 

100  A  110  =  29"  8f ,  001  A  101  =  48"  44',  001  A  Oil  =  32'  25|'. 

PorniB:  e  (103.  fi),   k  (061,  6-J).   Angles:  W  21',  **'  =  ISO'  86'. 

Crystals  seldom  distinct;  sometimes  in  nearly  hexagonal  forms  through 
twinning.    Lateral  faces  lonflitudinallj  striated.   Also  columnar,  fibrous,  maBsive. 

Cleavage  not  distinct  Fracture  slightly  uneven.  H.=:3-3-5.  Q.=5*30-5*35. 
Ziuster  metallic.    Color  and  stre^  steei-gray.  Opaque. 

Camp.— PbSb,S.  or  PbS.Sb,S,  =  Sulphur  22*3,  antimony  41*8,  lead  35-9  —  100. 
Arsenic  sometimes  replaces  part  of  the  antimony. 

AnsL— 1,  H.  Rose.  Fogg.,  8,  98.  1826.    2,  Kcrl.  B.  H.  Ztg..  12,  20,  1868.    8.  Hilger.  Ueb. 
Add.,  186,  305,  1877.   4,  W.  F.  BUlebraod,  Proc  Col.  Soc.,  1.  121,  1884. 

B      Bb  Pb 

1.  Wolfsbeic  33-58  44-89  81-84  Cu  0  43  =  99  28 

2.  "  31-33  48-06  80  84  Ag  013,  Fe  1-45  =  97-61 

8..  EiDzigtbal  28-04   46  18   80-80  =  100  03  98  -71 

4.RedMt.,  CoL   0.^6-81      23-60  86  00  83-77  Aa6-64,  Cu  120,  AgO-28.gaDgue, etc..  1-37 

Pyr.,  wtc— Decrepitates  and  fuses  very  easily;  Id  the  closed  tube  gires  a  falDt  sublimate  of 
■ulphur,  and  aDlimony  trisulpbide.  In  the  open  tube  sulphurous  fumes  aod  a  white  sublimate 
of  antimony  Urioxide;  Uie  arsenical  variety  gives  also  arsenical  fumes.  On  charcoal  is  almost 
en^ly  voutilfzed.  nring  a  coating  wbicn  on  the  outer  edge  la  white,  and  near  Uu  asaay  dark 
yellow;  with  soda  m  K.F.  yields  globules  of  lead. 

Soluble  In  hot  hydrochloric  acid  with  evolution  of  hydrogen  sulphide  and  separation  of 
lead  chloride  on  cooling. 

Obs  —Occurs  in  the  antimony  mine  Of  Wolfsberg  in  the  Harz;  the  groups  of  columnar 
crystals  occur  on  a  massive  variety  Id  quartz;  the  crystals  sometimes  over  half  ao  inch  long  and 
two  or  three  lines  broad,  frequently  extremely  thin  and  forming  fibrous  masses.  From  the 
Ludwig  mine,  Adlerbach  Dear  Hausach,  Kinzigthal,  Baden.  Pontglbaud,  Puy  de  DOme, 
France.  In  the  17.  8.,  at  the  antimony  mines  of  Sevier  County.  Ai-kuisas ;  in  Colorado  at  tbe 
Brobdignag  mine.  Red  mouDtain,  San  Juan  Co. 

Named  after  J.  E.  L.  Zinkcoi  (1796-1862),  director  of  the  Anbalt  mines  (also  written  Zincken) 

Bii.— >  1.  c    Kenng..  Ber.  Ak.  Wien,  9, 1852. 

118.  8AHT0BXTB.  SkleroUas  +  Arsenomelan  Wattmhmagn,  Pogg«,>'94, 115. 1865.  lOO, 
087.  1867.  Skleroklas  Bath,  ib..  122,  880,  1864.  Binnlt  0.  Seu*»e7\  Fogg.,  94,  835.  18S5.  ^7, 
130. 1856.  Dufreooyslte,  pt..  Dufr.,  Tr..  pi.  381^  f.  66;  Dx.,  Ann.  Mines.  8,  889, 1856.  Arseno- 
melan Petersen,  Oflenb.  Ver.,  7.  18,  1866.  Bartorite  Sofna,  Hln.,  87. 1868.  Bleianenglanx 
GrotA  Tab.  Ueb..  22.  1882. 

O/thorhombic.   Axes  d:h:6  =  0-6389  : 1 :  0-6188  Bath*. 

100  A  110  =  28**  19J',  001  A  101  =-'48'*  56f ,  001  A  Oil  =  •31*  45' 

Fomu*  t        „nm  ii\  *        *  « l-i>      ao  (lO  O  l,  10-i)       d  (031. 2.i) 

a  (100.  i-i)       5         Ji;  «  (509,  f-i)        \  (504,  ft)        f  /qI  1  1  ft  *  • 

ao'  =  16'  20'  «■  =  87"  28f  »»'  =  170°  8'  AA'  =  186'  0' 

ff-S-L  r    =r  «8=80'  00'        88- 88- 


=  59'  43-  U'  =  110'  16'  .    ^        „,  _  jj. 

ttu'  =65-4'  W  =  124'  49'  %    -        L  "  *25«  ^A 

«r  =78-48r  S=160-14'  =,^,44  =^44,14 
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CrfBtals  slender,  elongated  |  axis  2;  also  striated  or  channeled  in  tbiB  direction. 
Cleavage:  c  distinct.    Fractnre  conchoidal.   Veir  brittle.   H.  =  3.   G.  = 
5*393.   Lnster  metallic.    Color  dark  lead-gray.    StreaK  reddish  brown.  Opaqne. 
CMip^PbAa^.  or  PbaAs^,  =  Suiphnr  26*4,  arsenic  31-0,  lead  42*9  =  100. 
AMU-Vhriaub^  Fogg.,  94, 184, 1855.   Other  aiwljMi,  5th        p.  87. 
a  Ai  Pb  Fe 

aS-m        98-M        44-M        0-42        0-49  =  M-90 

The  exce«  of  lead  Is  probtbly  doe  to  admixed  dufrenovdte. 

Pvt.,  ato.— Nearly  the  Hune  aa  for  duf reaoysite,  but  differing  in  strong  deerepItatioD. 
Om.— From  the  Blonenthal  with  dufreDoyslte  and  fattinlte. 

Named  after  Bartorius  t.  WaltersbauseD  (1809-1876)  who  first  aDDOunced  the  species; 
tdetvckue  is  from  tTKkj}p6i,  hard,  tioUnt,  and  Kkdetr,  to  break,,  in  allusioD  to  its  brittle 
character. 

R^— >  Pogg..  122,  S80, 1864;  see  earlier  (1.  c.)  Heusser,  Dx.  and  Hgc..  bat  note  Rath'* 
eriticiam  of  Dx.  (1.  c.  p.  802  st  aL),  vho4e  determinations  were  made  tn  put  on  crystals  of 
Jordanlte.  *  Cf.  Bath,  T.  c. ;  the  symbols  of  some  of  the  macrodomes  need  oooflnnation;  the 
msBsaremeutB  of  earlier  obscrrers  (see  abore)  add  other  planes  in  the  two  series  domes,  bnt 
mostly  <tf  doubtful  position. 


116.  BBCPLBOTtTE.  Wismuth-Eupfererz  (fr.  Tannenbaum)  8etb,  Tasch.  Min.,  11.  441, 
151.  1817.  Eupferwismulhglanz Schneider,  Fogg.,  90,  166,  1858.  Emplektit  Kmng.,X3eb., 
12fi^I858.   TaoDenlte  iJana,  Min.,  73.  1854.   Het^chalcit  iTM.,  Gesch.  Hhi..  600, 1864. 

Orthorhombic    Aies:  &  :h:6  =  0*5430  :  1  :  0*6256  Weisbach'. 

100  A  110  =  28-  30^',  001  A  101  =  49*"  2^',  001  A  Oil  =  32"  If. 

Fotns  I        b  (010,  i-t)      u  (509,  f  1)      « (606,  I  t)      t  (501,  S^)      k  (061,  6-0 
a  (100,  i-i)      c  (001,  0)       g  (507,  f-i)      y  (508,  d  (021,  3-1) 

Angles:  ««'  66*  15',  m'  =  79*  S*.  «'  =  87*  40*.  s  IM*  OT.  =  160*  Id*,  AT  s  108* 
IA\  kk  =  150*  10',  es  =  •48^50',  ko  ^  *76' ty 

In  thin  striated  prisms,  elongated  |  5. 

Cleavage:  e  perfect;  b  less  n>;  also  s  (?)  distinct.  Fractnre  conchoidal  to  uih 
eren.  Brittle.  H.  =  2.  O.  6-3-6'5.  Lnster  metallic  Color  grajish  to  tin- 
white.  Opaqne. 

Comp.— CaBiS,  or  Cu,S.Bi,S,  =  Sulphur  19  *1,  bismuth  62-0,  copper  18*9  ss  100^ 
AiiaL— 1.  Schneider,  Fogg.,  OO,  166,  1868.  2.  Petereed.  Jb.  Ilia..  847,  I960.  8,  Daw,  Ctu 
Vem,  40.  830b  ^879<   4,  Looka.  f^Idt.  EOzl.,  14.  064,  1684. 

B'  Bi  Ca 

1.  Tannenbaum             .    f  18-88  6216  18-73  =  99*71 

Sl  Frendenstadt                    19  06  59  09  30-82  Fe  0  40  =  98-87 

&  Aamdal                           19  20  67-73  17  28  Ag  2-91,  Fb  tr.,  810. 1-80  =  98-86 

4.  RezbsD^      G.  =  6-531      18  61  68-20  16-84  Te  016.  Pb  114,  Ag  0  30,  Fe  Oil  =  100  28 

Pjr.,  ete. — In  the  open  tube  gives  sulphurous  fumes.  B.B.  on  charcoal  fuses  easily,  with 
ftothinr  and  spirting;  treated  with  soda  coats  the  coal  dark  yellow  from  bismuth  oxide,  and  give* 
s  globule  of  copper.    Decomposed  by  nitric  acid,  with  separation  of  sulphur. 

Oba.— Occurs  embedded  m  quartz  atithe  mines  of  TsDnenbaum,  near  Schwarzenberg,  also 
near  P&hla.  and  on  the  Schreckenberg  at  Annaberg,  Saxony.  At  Christophsau  near  Fl-euden- 
itsdt,  Wartemberg;  Rezbanya,  Huneary.  At  the  ijundal  copper  mines,  Telemarken.  Norway. 
From  Cerra  Bianco  in  Copiapo.  Cbill. 

Named  from  SftwXtKroi,  entwined,  interwoven,  in  alludon  to  its  Intimate  assodetlon  with 
quartz. 

Azttf:— Obtslned  by  Schueider,  J  pr.  Ch..  40,  564,  1889. 
Hef.— <  Fogg..  128,  435,  1866;  see  also  Dbr.,  ib.,  92,  341,  1854. 

117.  OHAI.008TXEiTrB.  KupferaDtfmonglnnz  Zinken,  Fogg.,  36.  867, 1880.  Sulphuret 
of  Copper  and  Antimony;  ADtlmonla)  Copper.  Rosite  Huot,  Mm.,  1, 197.  1841.  Cb^kostibft 
Obxk.  Syn.,  82,  1847.   Wolfsbergite  Hiecl,  Min.,  484,  1849. 

Orthorhombic   Axes:  b:i  =  1  :  0-6065  Rose  . 

Forms:  b  (010,       e  (001.  0),  d  (021,  3-1),  A  (041,  4-i).   Angles:  de  =  «50*  80',  dd'  =  101% 
In  small  aggregated  prisms,  elongated  |  & ;  also  fine  granular,  massiTe. 
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Cleavage:  c  perfect:  a  less  so*  Fracture  subconchoidal.  Brittle.  H.  =  3-4. 
O.  =  4*75-5*0.  Luster  metallic.  Color  betveen  lead-gray  and  iron-gray.  Opaque. 

C««p.— CoSbS,  or  Cu,S.Sb,S,  =  Sulphur  25*9,  antimony  48*5,  copper  25*6 
=  100. 

Anid.— 1,  H-.  Bou,  Pog^.,  38,  861. 1888.   S,  T.  Ricbter.  B.  H.  Ztg..  16, 4m,  18S7. 

B  8b        Cu        Fe  Pb 

1.  Wolfsberg  £6-84      46-81      24  46      1-89      0-56  =  M-66 

.a.  Ouadiz      G.  =  6015        95-29      48-80      25-86      1-28       —  100*18 

The  iron  la  supposed  to  exist  as  pyrite,  and  the  lead  as  jamesonite. 

Pvt.,  etc. — Id  the  closed  tube  decrepitates  at  first,  and'  then  fuses,  fflviDg  a  faint  sublf mate 
of  antunoDy  trisulphide,  which  on  cooUqk  is  dark  red;  in  the  open  tube  gWes  sulphurous'  and 
mottnuHilal  fumes,  the  latter  forming  a  wnite  sublimate.  B.B.  on  charcoal  fuse*  to  a  globule^ 
cmtttlog  antimonial  fames,  coaling  the  coal  white;  the  globule  treated  with  boraz  reacts  for 
inm:  with  soda  gives  a  globule  of  metallic  copper. 

Decomposea  by  oiiric  acid,  with  separation  of  sulphur  and  antimony  Irioxide. 

Ob«. — From  Wolfsberg  In  the  Harz,  In  nests  embedded  in  quartz;  and  at  Guadiz,  Spain.  It 
b  usually  covered  with  a  coating  of  pyrite.  Glocko-'s  iiame  antedates  Nlcol^  Bom*  has  aa 
earlier  use. 

B«£— >  Pogg..  35,  860, 1885.  Bee  also  p.  1080. 


118.  OAI.BNOBISMimTB.  W.  ^Sgrm,  G:  FOr.  FOrh..  4, 100, 187&  Alaskalte  £iwnv. 
Am.  Phil.  Soc..  472. 1681.  Bleiwismuthglanz  Oroth.  Tab.  Ueb.,  25,  1888.  Belenbleiwismuth- 
glaos  Id..  Tab.  Ueb.,  28.  1880. 

Crystiilliue,  columnar  with  indistinct  faces;  also  mas8ire>  foliated  or  radiated 
to  compact. 

H.  =  3-i.  O.  =  6-88;  7*145  Falnn.  Luster  metallic  Color  dark  to  light 
lead-gray  to  tin-whitel    Streak  grayish  black.  Opaque. 

Cunp.,  Tar.^^Bi,S,  or  PbS.Bi,S,  =  Sulphur  17-1,  bismuth  S5*4,  lead  27*5  = 
loo.  The  lead  is  sometimes  replaced  in  part  by  silver  and  copper,  and  the 
Bulphur  by  selenium. 

Var.— 1.  OrdjfUEry.-^Aoalyses  1.  2.  H.  Sjogren,  I.  c. 

^rArgmU^mmt—AUt^eaiU.  .Analyses  8,  4.  Koenig.  I.  c.;'in  8.  2*8  p.  c.  chalcopyrite  and 
ISp^  c  barite  nave  been  deducted;  tn  4,  4-7  p.  c  chalcopyrite  and  2-8  p.  c.  barite.-  O.  =  6-878. 
5.  Id..  lb  .aa,  211,  1885. 

8.  8elen<ftirou».—A.  variety  from  Falun,  Sweden,  more  or  les^  impure,  see  Atterberg, 

0.  FOr.  F5rL.,  3.  76,  1674,  who  gives  an  analvsis  of  a  mineral  (with  8e  1 '19 p.  c.) 
tegardcd  as  a  mixture  of  native  bismuth  and  a  sulpbobismuihite  of  lead;  also  Nordstrfim^  ib.  4, 
a(»,  1879.  with  Se  =  4-79-511  p.  c  Anal.  6,  Gentb.  Am.  Phil.  Soc.  33, 84, 1886.  H.  =  2.  Oolor 
dark  lead-gr^y.  Cleavage  In  one  direction,  eminent  7,  WeibuU.  G.'FOr.  FOrh.,  7,  067, 188IL 

8  Se      Hi  Pb  Ag   Cu  Za 

1.  Nonlmark  0.  -  6-88      17*85  —  64-69  27-65  ~ .  —  99-69 
9l       "                          16*78  —  54-18  »718  —     —     —  =96  09 
%.AUuMt$  G.S  6-878  1  17*68  —  66*97  1179  8'74  8*46  0  70  Bb  0-63  s  100 
4.       "                        f  17-63  ^  55-81  19*02  8-»6  4*07  0*88  =  100 

D.  <-  G.  =  6-788  17-98  ~  68-88  12  02  7-80  5*11  0-84  Fe  0  84,  Insol.  1-80 
0.  VUun  G.  =  7145  |  9*75  13-48  40-88  37  88  0*88  —  ~  =:  100  37  \-  99-38 
n.    "         G.  =6-97        9*88.  18*61  49-78  84-63    —    0*77    —  E%  061  =  9916 

Pyb— B.B.  fuses  eadly  on  charcoal,  giving  bismuth  and  lead  coatings.  The  argentiferous 
-wlety  yields  silver,  and  the  seleniferous  the  odor  of  selenium.  Dissolves  with  (Ufliculty  in 
liydiochloric  add,  readily  in  strong  nitric  add. 

Olia.  Occurs  with  blsmAtite  at  the  Eo  mine,  -Nordmark  In  Wennland,  Bwedeu,  where  It 
•omettmes  carries  gold.  Also  intimately  mixed  with  quartz,  barite.  chalcopyrite,  and  tetra- 
Jiedrite,  at  the  Al«*aa  mine,  Ponghke^Mie  Gulch,  Colorado  (efasjhifta).  The  seMniferona  variety- 
3s  fcun  Filan.  8wedeDi4t  oocun  with  uatiTe-Usmntb. 


lift.  BBUTUIBRITB.  Haidfaigerite  Berthier,  Ann.  Ch.  Phys.,  36,  861. 1837t  Von.  11 
438, 1887.   fieithlerit  Haid.,  Ed.  J.  Sc.,  7.  S58.  1837.   Efsenaotimonglan^  &0^n.  ^ 

In  dongated  prisms;  also  fibrous  massiTe,  plumose;  granular. 

OleavBge:  lonJsitndina),  rather  indistinct.    H.  =  0.  =  4-4*3.  Luster 
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tDetallic.  Color  dark  «teel-grAT,  inclining  to  pinchbeck-bzown;  aaj&oa  eftoi 
coTer^  with  iridescent  ^ta.-  Opaqpe. 

Cwap.— Probably  FeSbS,  or  FeS.SbJ3,  =.  Salphnr  30^.  antimoDj  S8*<. 

iron  13-2  -  100. 

Analrses  ahow  a  aomewbst  Turing  oomporitloii,  doabUMi  doe  to  the  Impurify  of  tbe 
material  examtoed,  cf.  Fladier,      Bjv  A,  883, 1880. 

AaaL—h  Bertbler,  U  o.  8,  Bg.,  Fogg.,  40,  108, 1887.  8,  Pettko,  Held.  Ber.,  1,  88, 1847. 
4.  Haoer,  Jb.  G.  Relcbs..  4,  88S.  iSra.  XSMknr,  Bg..  Kin.  Cfa.,  888, 1880.  6.  Rg..Za.Ove«»« 
18,  844.  1866. 

8      8b     Vb  Zn 

1.  Chaselles  80  8  68-0  16:0  0*8  ^  06-8 

8.  Briunsdorf  81*88  54-70  1148  0-74  Md  S'M  =  lOO^i 

a  Annyldka  O.  =  4-048      2d-:»7  67-68  13  85  —  =  100 

4.  BiflUDSdorf  80-68  60*80  10-16  —  =  00-99 

6.         "  88-77  66-91  10-65  -   Mn  8-78  =  99-98 

6.  8.  AntoDlo.  Cal.  O.  =  4-063      3918  66-61  10  09  —  Md  8  66  =  99-88 

Other  aoalyses  by  Bertbler  (Ann.  Mines,  3,  49, 1888)  gare: 

ADglar  SbiSi  80  6  FeS  19-4  deducting  7  p.c.  Ansae. 
Martouret        84-8  15-7         "      60  " 

These  correspond  approximately  to  Fe9.8bi8>  and  8Fe8.4SbiSt.  white  anal.  (1)  abore  gltM 
8Fe8.2SbtSi;  little  dependence  can  be  placed  upon  tbem.  N.  NordenakiOld  fn  hia  Atom.-Ch. 
Xin.  System,  1848,  introduces  for  the  three  Tsrieties  analyzed  by  Berthier  the  following  namea: 
JiyIaritoforFea3b.Si.  CAoMlIto  for  SFeS.38bi3t,  JTardwriffl  for  8FeS.4Sbi8t 

PtTi^  etc — In  the  clrised  tube  fuses,  and  gives  a  faint  sublimate  of  sulphur:  with  a  stronc 
heat  yields  a  black  sublimate  of  itntiinony  ozysulphide.  which  on  cooling  becomes  browntsh-Tea. 
Id  the  open  tube  gives  off  fumes  of  sulphur  and  aatimoily,  reacting  like  ttlbnlte.  B.R  on 
charcoal  elves  ofl  sulphurous  and  antimonial  fumes,  coats  the  coal  white,  and  the  eotimony  in 
expelled,  leaving  a  bwck  magnetic  slag,  which  with  the  fluxes  reacts  for  iron. 

Dissolves  readily  in  hydrochlotk  add,  giving  off  hydrogen  sulphide: 

Oba^At  Chazelles  and  Hartouret  in  Anvei^ne,  associated  with  quarts,  calclte,  and  pyrite; 
in  the  Tosges,  Commune  of  Lalaye;  at  Anglar,  Depart.  La  Creuse;  also  af  Bttunsdorf  near  Frel- 
beigln  Saxony,  nnd  at  Fadstow  in  Cornwall:  at  Arany  Idka  in  Hunganr;  at  Beal  Ban  Antonio, 
Lower  CaUfornia.  massive;  N.  Brunswick,  probably  from  the  antunooy  mine  la  MnOft 
William  parish.  35  miles  from  Fredericton,  York  Co. 

Named  after  the  French  chemist,  Pierre  Berthier  (1782-1861). 


\ao.  ULATIUiTVB,  Silberwlsmutbglanz  BammeU>trg,  Zs.  O.  Oes.,  89,  80. 1877,  Hetlk 
dite  A.  ITAehiardi,  I  Metallt.  1,  186.  1688.  Horococbite  MtddU,  £nc.  BrlL,  18,  884.  1888. 
Argento-bUmutite  Qenth,  Am.  Phil.  Sue.  23,  85.  1885. 

In  slender  striated  prismatic  crrstalB;  also  massive,  compact. 

Soft   G.  —  6*92.   Lu&ter  metallic    Color  gray.    Streak  light  gray.  Opaque; 

Cea^y— A^BiS.  or  Ag,S.Bi,S,  -  Solpbnr  16-9,  bismnth  54*7,  silver  28-4  =:  100. 
Sometimes  with  lead  replacing  part  of  the  silver  and  hence  tmding  toward 
galenobismntite  (p.  114). 

AnaL— 1,  Bg.,  L  c,  after  deducting  some  galena.  8,  Oenth,  1.  c. 

B  Bl        Ag  Fb 

1.  Pent  O.  s=  8-88  I  17184  64*60  96*26  —  ^  100 
a  Colorado  [l«-66}     62  68      86-88      4  06  =  100 

Pyr. — ^B.B.  fuses  readily  on  charcoal,  giving  a  coating  of  bismuth  oxide  and  on  long  Uowlnc 
ft  globule  of  silver.   Soluble  In  nitric  ada  with  separation  of  sulphur. 

Oba. — Asaociated  with  tetrahedrlte,  galena,  sphalerite,  and  pyrtle  at  the  KatUda  mine,  near 
McHooocha,  Peru.   Also  from  Lake  City,  Colorado. 

ArtU:— Obtained  by  Schneider,  but  not  In  distinct  ciystala,  J.  pr.  Ch.,  41,  414. 1880. 

pLBarAROTBrss  iSofkBsryw,  Ersringe.  1,  08, 1888. 

In  Indistinck  ciyslab  and  dystaOlne  CRmps,  apparently  like  mlaigyrlle  in  tOnn.  Kactur* 
concbotdal.  Brittle:  H.  =  O.  s  7^  (oale,).  Luster  metaUlc.  (Solor  Iron-hlack.  Btnak 
black.  Opaque. 

CoMF.— Probably  like  matUdlte,  AgBlB*or  Aga8.BIiS<.  AnaL— Zeltsichel,  after  dednctfaiff 
U-SSp^c.  pyrite.  1*48  quarts: 

a  IB-St        Bl  56-90        Ag  M  48  =  100 
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Ocean  iotimately  aBsociated  with  pyrite,  chkloopyrite.  ood  qn&rtK  at  Schapbacfa,  Radwp. 
TIm  name  to  stated  to  have  been  given  in  allosion  to  tbe  fact  that  it  contains  leas  silver  than 
miaigjrite. 

131.  MLIROTRITB.  Hemiprismatische  Rubin-Blende  (fr.  Brftansdorf)  JfeA*.  Qrundr., 
606,  1824.  Miarfrjrrit  H.  Bm,  Pogg.,  16.  469.  1838.  Hypargyrite,  Hypargyixin- Blende 
(fr.  Claustlial)  Breith.,  Char.»  286.  88^  188S.  KenngotUte  <fr.  FelsObanya)  Haid.,  Ber  Ak. 
Wieo..  33,  386,  1856. 


Monoclinic.       Axes  d  :  i  :  (i  =  2*99449  :  1  :  2-90951;    /J  =  81°  22' 


=  001  A  100  LewiB^ 

100  A  010  =  71*>  20'  12",  001  A  101  =  39*  58'  45",  001  A  Oil 


35" 
70°  49'  52". 


Formi^. 

« (100,  i-q 
» (010.  U) 
e  (001,  0) 

jS  (310,  <^S) 

n  (io5.-j-i) 
n  (iH-i-i) 

A  (103,-i-l)? 
H(lOl.-l.i) 
X  (708,— f») 

n  (801,— 8-i) 


M  (!08,  H) 
V  (308,  l-i) 

o  (ioi,  i-i) 

B{M.  3-i} 
J^(901,  8-i} 

jff{018,*-i) 
a>  (Oil,  1-i) 

A(118.-» 
<  (111,-1) 

A  (ill,  1) 


S  (15-1-1.— 16-15)7 
#  (811.-8-8) 
©  (711.-7-7) 
»7  (611,-6-8) 
^(511.-6-8) 
/(888,-H) 
0(411,-44) 
3  (18-4-4.— y-7) 
d  (811,-3-8) 

f  (522,-H) 
iF  (212,— 1-3)? 


*(311.— 2-S) 
w{i2-l-15,  fi2) 
ff(i21-3.  4.i2) 

j>  (6i6,  1-8) 

ir(515,  1-S) 
y  (414,  l4) 

y(4i3.  H) 

y  (8i3,  1-3) 
«'(8ti,  8-S) 
a(iS-B-20.|^) 
C  (315,  i-3) 


5  (§18,  ^S) 

X  (213.  1-S) 
o-  (3ll.  2^) 

*  (124,— i-S) 
X  (122,— 1-S) 
r  (121.— 2-S) 
s  (137.— 4-&) 
p{181,— 8-&) 
^(676,  i-i) 
a  {238,  1-4) 
« (133, 1-2) 


Lewtfl  adds  as  donbtful  (Il9),  (180),  (1*8*16),  (1*3*10),  and  several  others  still  more  nnoeruin. 
^-4'"=  111*  55' 


en 

am 

en 

cu 

CO 

cR 
cN 


=  18"  8* 
=  41»84' 
=  68»80' 
=  85*21' 
=  •48°  31'  10" 
=  •50°  16'  15" 
=  69°  45' 

=  78°  5r 

=  87*86' 
=  141°  US 


=  74*  16' 

at 

65*38' 

ed 

=  70°  34' 

at 

69°  454' 

87°  11' 

e» 

=  69°83' 

aoa 

ek 

=  54°  86' 

ak 

77°  19* 

=  67°  49* 

oTi 

47°  44' 

=  82° 

t^<r 

89°  29' 

=  51°  66i' 
=  78°  254' 

oTA 

74°  SO* 

ctr 

a^x 

88*42^ 

a9 
«7 

=  21°  (f 
=  26°68' 

.  a'€ 
oTff 

70*  8* 

89*  ir 

=  87* 

U 

126*  44' 

ad 

=:44*4r 

88°8ff 

(H'  = 

= 

= 

AA'  = 

= 

gff  = 
€€'  = 


•96*  2T  12" 
103°  21' 
107°  1' 
181°  604' 
96°  85' 
78*36' 

58*  3r 

48*18' 
40*  64' 
88*49* 
81°  48* 
109*  64' 


Cryatals  uanally  tiiick  tabular  |[  c  or  a;  also  prismatic  H  o.    Faces  in  the 

zones  a  0  c  and  ads  often  deeply 

jL  .         striated,  parallel  to  their  mntma 

iDtersections;  hence  a  shows  two 
sets  of  striations  ||  edges  ajd  and 
^  less  uniformly  ||  edge  afo*  Also 
massive. 

Cleavage :  h  in  traces.  Frac- 
ture Bubconchoidal  to  nnevea. 
Brittle.  H.  =  2-2-5.  G.  =  6-1- 
6*30.  Lnster  metallic-adamantine. 
Color  iron-black  to  steel-gray,  iu 
thin  splinters   deep  blwd-red. 

Streak  cherry-red.    Nearly  opaque. 

Comp.— AgSbS,  or  Ag^.Sb,8j  =  Snlphur  21*9,  antimony  41'2,  siWer  36*9 
=  100. 

AnaL— 1,  H.  Bose,  1.  c.  2,  Sotomayor  and  Cortez,  Min.-Chili,  2d  Append.,  p.  40,  1867. 
8.  4,  L.  Sipoc^  Mia.  Mitth.,  318,  1877.  5.  Jenkins,  Jb.  Min.,  3,  109,  1880.  6,  Andreaseh,  Min. 
Mltth.,  i  185, 1881. 


Brftunsdorf,  after  Lewis. 
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1.  BrlODsdoTf 
1  tVesPoDtas 

4.  ^<>"«^»^ 


Q.  =  5809 
O.  =  ft-887 

G.  =  5-077 


8      8b  Ag  Pb  Cn  Fe 

Sl-W  88-14  M-40  —  1-OS  OIB  =  W-17 

41«5  87-80  —  —  1-05  =  99-99 

I  91-80  40  08  8S-77  4-OX  0  51  0  19  =  99  90 

80*66  89-46  85-88  1-70  0  00  0-85  =  97-91 

41VI  87-40  —  —     —  As0-79  =  100-(n 

81-68  4115  86-71  —  —  *>.  s  96*54 


Pyx.,  etc  —In  the  closed  tube  decrepitatea,  fuMi  eadly,  and  gives  a  aublimate  nf  antimoojr 
oxTsuipoidc.  in^lLe  open  tubesulpDuTDifaandauilmooial fumes,  the  latter  as  a  white  aubltinste. 
BB  oDxbarcoal  .uses  quietly  with  emiaeiou  of  sulphur  andaDtlmuay  fumes  lo  a  gray  bead^ 
which  after  continued  treatmeot  in  O.F.  leaves  a  bright  globule  of  silver.  If  the  rilver  globaw 
b  treated  with  i^o^boriis  salt  in  O.F..  the  green  glass  thus  obtained  often  shows  tncoa  o( 
copper  when  fused  witb  tin  In  RF. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  antimony  trioxlde. 

Obs. — At  Brilunsdorfr  near  Freiberg  In  Saxony,  associated  with  tetrahedrlte,  pyrargyrit^ 
etc.;  Pelsob&oya  tkenTigoftite)  with  pyrite.  galena,  ipbslerite,  Iwrlte;  PHbram  lu  BwemlHi 
Claiistbal  (Aypr»vtfnt«):  Ouadalaiara  lu  SiMin:  at  pHreuos,  and  the  miue  8ta.  M.  d«  Catora«i 
eau  Luis  PotosI,  llexico;  also  at  MoUnarea,  *ith  rhodochroalte;  at  Trea  Punta^  Chllt. 

Hamad  ftrom  yicA»)',  Im,  apyvpoi,  tSmr,  because  It  coiitaliif  )iem  sflfar  than  sobm 
kindred  ores. 

AitiL— Formed  artl^dallT  by  poelter,  Zs.  Er.,  11,  89,  1880. 

R«£— '  Result  deduced  (recalc,  B.8.D.)  from  many  measurements,  Zs.  Kr.,  8,  640, 1884. 
For  earlier  observations  see  Naumann,  Fogg.,  17,  143.  1829:  Miller,  Min..  p.  214;  Weisb., 
Fogg..  136,  441.  1865.  and  Za.  Er.,  2.  05.  1877;  Friedltoder,  HIn.>8amml.  Strassburg.  p.  08, 
tm  Rath*  Zs.  Kr..  8,  JK,  1888;  Lewis,  ib.,  545,  1884.   Vith  Welsb.  and  Rath  a  =  lOL. 

»  =  100.  p  =  110.  etc.   In  gener^  for  A  A  2  <Lewls)  aadpqr  (Welab.),  A  =s  -  p,  A  =e-|  .  l^p + r, 

*8ee  Rath  and  Lewis  for  authorities,  etc.,  but  note  Lewii^  explanation  of  Miller^  enor  la 
Identifying  the  forma,  and  tlie  consequent  rejection  of  wvetil  plum  faicladed  by  Bath. 


m  PUgioBUe  5Fb&4Sb,S.? 


C.  Intermediate  DItIsIod. 

Monoclinlc   1-1881 : 1  :  0*4228  ^72°  90* 


128.  Biimita 


8Gi],8.2A8;3,? 


121   XlaprothoUt«  3Cn,S.2Bi^, 

125.  Sobimerito  8(Ag.^)S.2BiJ3, 

126.  Watrenite  3FbS.2Sb^. 


Isometric 
Orihorhombio 


0*740:1 


127. 
12a 

m 

130. 
181. 


JaueoonUe  GroDp.  2BS.(Aa;Sb,Bi),8^ 


Dnfirenoytito 

CoMlito 

Sehapbuhito 

Jamesonito 

XoboUite 


2PbS.A8,S, 

2PbS.Bi.S, 

PbS.Ag,S.Bi^, 

2PbS.Sb,S. 

2PbS.(Bi,Sb),S. 


Ortborbombic. 


0-9881 
0-9187 


1-6309 
1*4601 


0*8dl5  : 1 


183.  Braigaiardite     2(Ag^Pb)S.Sb,S,.  Isometm 


183.  Semiejito  7PbS.3Sb,S,?       Monoclinic  1*1443  : 1  .  1-1051  71* 
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134  &aphorita 
130.  Preietlebenlto 


OrUiorhombio  0-4919: 1:0-7345 


5lAg^)a2Sb^, 


Monooliiiic      0-5871:1:0-9277  87'' 46' 


_  laa.  PXi&CBOmTB.  sin  neoes  Splawlanaen  Q  Zbukm,  Pocg.,  ftS^  480,  1881. 
Ptegkmit  G.  am,  ib..  28,  481. 1888. 

Monodinic.  Axes 1-1331  : 1  :0-4238;  fi  =  *78'' 49|'=  001  A  100 
Litodecke*. 

100  A  110  =  47"  16i',  001  A  101  =  17"  4g^',  001  A  Oil  =  21"  69J'. 


a  (100.  M) 

tf-iooi,  m 


'glf:rtr 


r(921.  —  Si 

i  ms.  -  IK 


«(441.-  , 
jr(«6i,-6; 


Afs:  145"  ar 

to.  =  14°  IIK 
w  s  as*  58^ 
er  =  41"  Mi> 


fp'  =  81*  as* 

00'  =  88*  IS' 
rr-  =  W  80' 


yy*  =  88*  89' 
W=  45*48' 

09   =  57*  ly 


or  =£^50*  m* 
OB  x=  46-  84^^ 

7mZw  '^^^ 


Oi^rBtalB  thick.tftbnlar  I     or  short  prismatic  |  r;  often  grouped  in  drnses 
L  a.  and  geodes,   fVhoes  d  smooth,  pyra- 

mids striated  |  edge.  e/o.  AIw  niaa- 
sire;  grandlar  to  otnnpaot. 

Cleavage :  r  tolerably  perfect  Frac- 
ture conchoidal  to  nneren.  Brittle. 

H.  ;=  2-5.  G.  =-6-4.  Luster  metallic 
Color  and  streak  blackish  lead-gra^. 
Opaque. 

Co■^— Perhaps  5PbS.4Sb^^  = 
Sulphnr  21-5,  antimony  37-6,  lead 
40-7  =  100. 

AaaL-l.  H.  Rose.  P<^.,  38,  483. 1888. 
S,  Kudematwh.  -tb«  3^  688,  1888,  9, 
VIgi.  'WoUOxfgi  1,  Rose;  H,  titfft  Loedecfte.     Schultt,  Bg..  Uia.  Ch.,  1008,  1800. 


1.  Wolfsbeiig 


& 


S  8b  Pb 

21-58  87  M  40-S3  =   00  00 

31-40  [87  53]  40-08  =  100 

81-10*  87-84  SO  M  Cu  1-87  =  00-97 


»nr.--Same  as  for  zlokenlte. 

OW- At  Wolfsberg  iD.geodes  and  dnuM  of  ciTEtali-la  muitTe  plulonlte,  or  crysUlUsad 
«n  qoarts,  dtscorered  by  Zindun:  also  at  Wolfacb,  BadeD:  Ainsberg,  Wwtpbalfa. 

Named.  In  alluBion  to  its  unosually  oblique  crnUllization.  from  nXdyoi,  cUimt^. 

Ref.— '  Jb.  Miu.,  2.  112.  1688;  Boss  obtained  earlier  a  c)  as  =s  78*  08'.  n^ssWlV, 
er  B  41*  8',  etc  '  Luedecte.  1.  c. 


133.  JUMMlTil.  Dufrenoysite  WaUtnkaiuM,  Pogg..  M,  llOl  1886;  a  Bmm,  Togg^ 
•4,884,97,115.   Bionlte  ite.,  Ann.  Hlnei^  8,  880.  l»r 

Isometric.   Observed  forma': 


if  mi,  7-7)« 

^  (611,  (Mt> 


(411.4-4) 
»  ran.  8-8) 


•  981.81^ 


•  aOO.i-i)        0(111,1)       «0(441. 4) 
i  (110.  i)        r  (888,  ))  (1011,  10-lfl^ 

In  complex  crystals ;  also  masdv^ 

Cleavage  not  distinct.  Fracture  conchoidal.  Brittle^  EL  =  2-&^  O.  s 
4 -477.  Luster  metallic.  Color  dark  -steel-gray  to  iron-Uao^  Knnelameo  brownish. 
Streak  reddish  brown.  Opaqoe. 
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Gwap^Perh&ps  Ga,A8,S.  or  3CiiJ3.2A8,S,  =  Sulphur  29-8.  arsenio  ZVH, 
topper  39*2  =  100. 

ABd^Uhrlub,  Fogg.,  M,  130;  iSBB. 

B  As  Od         Pb        Ag  Fe 

9rU       80*08        87-74        8*75        ISB        0-88  =  lOOltf 

A  uoond  analnls  (of  the  nine  mineral  f)  by  Stockar-Eschor  (5th  Ed.,  p.  90)  li  oear  enaigite; 
■■also another  by  Mclvor.  viz.:  S  83  46,  As  18-79,  Cu  46  05.  Ag  3-48  =  9»'78.  Ch.  Newi.  30, 
108;  1874.   The  true  character  and  place  of  blnnite  la  hence  In  doubt. 

Pyr.— In  the  cloaed  tube  giv^  a  sublimate  of  arsenic  trisulpblde;  In  the  open  tube  a  cryital- 
Uite  sublimate  of  arsenic  trioxlde,  with  sulphurous  fumet.  B.B.  on  charcoal  glTea  an  arsenical 
odor  and  a  faint  white  coating,  fuses  with  intumescence  to  a  dull  inm-bkck  globule  which 
yields  metallic  copper  with  Boda. 

Oba^In  the  Binnenthal  in  cavities  In  ciystaUlne  dolomite  with  realgar,  oiplment,  aphato- 
rile,  pyrite,  sartorite,  and  dufren^^. 

B«£r->  Hbg.,  Mhi.  K<A..  187S,  p.  0,  glTet  authorities  and  new  fomu,  and  discusses  the  wm. 
gMd  hemlhedxaldiaracter  of  the  species  with  a  n^tlre  concladoD.  'Lewi^  Zs.  Kr.,  2,  Ifli^ 

134.  KZiAFRO^HOIJTB.  Kupferwlsmutherz,  Wlsmuthkupfererz,  pt.  Klaprothlt, 
Ptieraen  and  8ajuB>erger,  Jb.  Mln.,  415,  1868.  Klaprotholite;  Q.  J.  Brtuh,  Dana  Hin.,  App. 
I,  8,  1873. 

Orthorhombic.  Occurs  in  longitudinally  furrowed  prismatic  crystals,  with  a, 
w,  and  w  (AO?,  wi-t}?;  mm'"  =  73°  approz.    Twins:  tw.  pi.  wi. 

Cleavage:  a  distinct.  Fracture  uueven.  BritUe.  H.  =  2*5.  G.=:  4*6  Petersen. 
Luster  me^Iic.  Color  stoel-gny,  tarnishing  to  brass-yellow  or  iridescent  Streak 
black. 

CoBp^-CnJ3i«S.  or  3CnjB.2Bi;3,  =  Sulphur  19-3,  bismuth  65-4,  copper  25*3 
=  100. 

AaaL— 1.  Schneider,  Pogg.,  127,  809,  I860.  2,  Petersen,  L  c 

»  Bl  Ca  n 

1.  Wlttlchen  1 18-09  01-40  98-89  0-91  s  99-89 
3.       '<  I  18-66        08-87        28^98        I'TO  ==  98 19 

Pyr. — Same  as  for  emplecUte. 

Om.— Occurs  with  other  bismuth  minerals,  and  especially  with  cobalt  tetrahedrlte  and 
thaloopyrite  at  the  Daniel  mine  near  Wittichec,  Baden;  at  Freudenstadt;  Eberhard  -mine  hear 
Alpirsbach,  and  other  localities  in  the  Black  Forest.  The  mineral  examined  by  Schneider  was 
referred  to  wittichenite  by  Bllger. 

The  name  klaprotfatte  (after  the  German  mioeralogist,  M..H.  Klaproth.  1748-1817)  was  givea 
19  lazullte  by  Bendant  In  1894,  hence  the  changd  of  Fetenea's  name  to  klaprotbollte. 

136.  BOHTBMTmim  GmO,  Am.  nill.  Boa,  14,  880^  1874. 
MassiTe,  finely  gruiular,  disseminated. 

Gleavaffe  none.  Fracture  uneven;  soft;  brittle.  G.  =  6*737.  LUster  metal- 
lic  Color  lead -gray,  inclining  to  iron-black. 

Comp.— 3(^,,Pb)S.3Bi,S,  =  Sulphur  11-8,  bismuth  47-3,  lead  16-4,  silyer  24-5 
=  100,  if  Ag, :  Pb  3=  2  : 1. 

Anal.— 1;  9,  Gentb,  1.  c. ;  in  1, 1  p.  c.  quartz  deducted.  In  3, 1-07  p.  c.  deducted. 

B  Bi  Fb  Ag  Zn  Fe 

1  14'41  46-01  12  69         23  83         0-08         0  08  =  96-94 

S.  lS-09        [47-37]        13-76        34-7ff        018        0  07  =  10000 

Vyr>—B.B.  fuses  eidly.  and  gives  sulphurous  fumes  with  reactions  ior  bismuth,  lead,  and 
dm. 

01«.^-OccurB  with  several  tellurium  minerals  tit  IVeasary  lode.  Park  Co.,  Colorado. 
Kamed  from  J.  F.  L.  Bchlrmer.  Esq. 

OdiirmtrUe  of  Endlich  (Eng.  Mng.  J.,  Aag.  99, 1874),  containing  tellurium,  gold,  sIlTer 
■no,  Is  a  mixture  according  to  uehth. 
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126.  WABBBNITB.  Snlphantlmoolte  from  Colondo  L.  O.  JSakiiu,  Am.  J.  Sc.,  36,  4Sa 
1888.  DomlDglt  Orvth.  Tab.  UeV,  80, 1880. 

In  a^;regate8  of  acicnlar  crjstalB,  formine  matted,  wool-like  masseB. 
Ldster  metallic,  dull.   Color  grayuh  bUck,  sometimes  iridescent  in  spots 
Opaque. 

Comp.— Pb.Sb.S,  or  3PbS.2Sb^,  =  Salphnr  20*8,  antimony  34-6,  lead  44*6 
=  100.   Iron  is  present  in  small  unoont 
AnaL— Eakins,  1.  c. 

S  81-10     8b  86-84  89  88     te  1*77  Ag,  Co,  Hn  <r.,  gangoe  0-52  =  99-lS 

Pyr.,  etc.— Fuses  easllr.  In  tbe  closed  tube  &  stlgbt  sublimate  of  sulpbur ;  la  the  open  tuba 
sulphurous  fumes  and  a  white  sublimate  of  antimosy  trloidde.  On  charooal  sublimates  of  the 
oxides  of  lead  and  antimony,  and  in  R.  F.  a  lead  button.  Soluble  in  hot  hydrochloric  acid  with, 
erolutlon  of  hydrogen  sulphide. 

Ob*. — From  the  Domingo  mine,  Ounnison  Co.,.  Colomdo,  where  it  Occurs  In  caTitles  in  a 
decomposed  siliceous  rock  mixed  with  some  calcite,  locally  called  "  mineral  wool." 

liamed  by  Eakius  after  Mr.  E,  R.  Warren  of  Crested  Butte.  Gol. 


127.  DUFBBNOTSITB.   Dufreiioysite  Damour,  Aon.  Ch.  Pbys..  14.  879,  184S.  Qott- 
lia>dit.S^..  Berz.  Ch.  Min.,  2^,  856,  1847.   Arsenixnelan  and  Scleroclase  pt.  WalUnh.  Pogg 
94. 116, 1855.   Dufrenoysite  pt  Dt.,  Ann.  Mines,  8,  889,  1856.   SUeroklaa  Petemn.  Offmi 
Ver.,  V.  13,  jb.  Hln.,  808,  ie<^.   Bleiarsenit,  GrvA,  Tab.  Ueb.,  p.  1&  1874. 

Orthorhombic.    Axes:  &  =  0-9381  :  0  :  1-5309  Rath'. 

100  A  110  =  43°  10^',  001  A  101  =  •58"  30',  001  A  OH  =  56*  50f'. 


Fonu*i 

a  (100.  ^ 
ft  (010.  ^10 


e  (001.  0) 
m  (110,  /) 

h  (104.  f  i) 


ff(108.4-i 
/(208,  W) 
d(101. 1-1) 


e  (801,  8-i) 
i(019,i^ 


I;  (088,  }■{; 
<  (011.1-0 


o(in,  1) 

P  (381,  8} 


hh'     =  44'  28' 

s78°85i' 
s  84' 481' 


=  117°  0' 
=145' 66' 

IP  -  74*58' 
=  91"  10* 


ok  =  •45'  85' 
iC  =  118'  43' 

00  =  65*  66' 


ep  ;=  TT  94' 
00'  =  88'  80* 
00"'  =  77*  19* 


Blnnenthal,  Berendet. 
AaaL— 1,  %  Damoor,  L  c. 


1.  Binnentlial 

a. 

t.       *'       O.  =  S'66 


Crystals  sometimes  one  inbh  in  length,  nsnallj 
thick  rectangular;  prismatic  |  h;  and  somewhat  tal>- 
nlar  ||  c;  faces  in  zone  ac  horizontally  striated.  Also 
massive. 

Cleavage:  c  perfect.  Fracture  conchoidaL 
Brittle.  H.  =  3.  G.  =  5-55-5-57.  Luster  metal- 
lic. Color  blackish  lead-gray.  Streak  reddish 
brown.  Opaque. 

COTi^— Pb  A^,  or  2PbS.AB^S,  =  Sulphur  22-2, 
arsenic  20*7,  lead  57*1  =  100. 
8,  Beiendes,  Liaog.  Dtas.,  Bonn,  1861 

8        As  Pb  Ag  Fe  On 

28-49  90-69  65-40  0  81  0  44  0-80 »  M'88 

88-80  20-87  5661  0  17  0  88  0-89  =  100-49 

88-27  21-76  68*62  0*06  0-80  —  s  99-0 


Fyr..  ate.— In  the  closed  tube  easily  fuses  and  gives  a  sublimate  of  sulphur  and  nrsenio 
trlsulpbioe ;  in  the  open  tube  gives  sulphurous  fumes  (SOt)  and  a  white  crystalline  sublimate  of 
arseiiie  irloxide.  On  ch»rcoal  decrepitates,  fuses,  yields  fumes  of  arsoilc  and  a  globule  of  lead, 
Which  on  cnpvllallon  yields  silver. 

Ota.— From  the  BInnentbal  In  Switzerland,  In  caviUes  In  crystalline  dolomite,  along  with 
lartortte.  jordanlte,'blnnlte,  realgar,  orplment,  sphalerite,  pvrlte. 

Damour,  who  first  studied  the  sulbbarsenltes  of  the  BInnentbal,  ana)}(zed  the  massive  on 
and  named  It  'ditfrmoyaiU  (after  the  French  mineralogist.  P.  A.  I>ufr£aoy,  17Sa-1857).  lia 
inferred  that  the  crystanisatlon  was  isometric  frmn  some  associated  crystals,  and  so  published 

This  led  tod  waltershaueen  and  He-isser  to  call  the  isometric  mineral  duf  renoy^te,  and  Um 
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Itftet  to  BUM  the  wthoriumibic  AInaAi.  Ton  WsltenhanMit-  after  ttodylfit  the  prinutle 
niKnl,  mMle  oat  tbe  species  arrnnonulan  uul  tetmetoM^  jet  pArtly  on  hypouwUcal  grounds. 
XalerjtwM  found  Uink  tbree  orthorhombic  mInenU  eilited  at  the  locality^  w  aunouooad  by  too 
Bub,  who  ideniifled  one,  by  apeciilc  gntTlty  and  compoattivn,  with  Damour's  dt^fnniiftila, 
anpthei  be  made  aetovefoM  of  von  Waltenhauaen  (Mrtonte,  p.  US):  and  tbe  other  at  oaipea 
itriuuteip.  141>. 

BaC^  IW..  122.  8711;  18M.  See  carUer  Dx.,  Ann.  lUnei,  «,  UfiS;  HaoMT.  Pqg^ 
n  U%I8H;  Blende*.  Inauc.  DIM..  Bonn,  18S4.  •  Cf .  Bmndea.  1.  c 


m.  oqSAXITB.  OmA,  Am.  X  Se^  M.  «».  lM8u  Ett  nyu  vtimntmfladt  mtMto 
ImmMk,  6.  Far  FQrh  ,  2.  178. 1874.  ESelUnnutU  OrotA,  tkb.  Ueb.  18. 1874.  BWUmA 
^^jjpva,  O.  For.  FOib..  4.  107. 1878. 

Orthorhombic.    Axes:  a  :  j :  ^  s  0^1874 : 1 : 1-4601  Flink.' 
100  A  110  =  42"*  34'  80",  001  A  101  =  57"  49'  14",  001  A  Oil  «  W 
»'  3fi'. 


« (001,0) 


d(lHH) 


«(101.  1-1) 

/ton.  i-f) 


*(Bn,8) 


=s  115*  83i' 


=  •55'  85*  DC" 
=  111*11' 
ftt=  78' 5r 


3  =??:S'' 

if  =  W  41' 


tf"  =  88'  SB* 
=25*18' 


Usoally  maariTe  with  indistinct  cryatalline  stmctnre;  fibrons,  radiated. 

Fracture  nneren.  Brittle.  U.  =  2-5-3.  O.  =  6*39- 
6*7.^.  Lnster  metallia  Color  lead-gray,  steel-gray. 
Streak  black.  Opoqae. 

C«K— Pb,Bi,S,  or  2Pb&BL8,  =  Sulphur  16-8,  bia- 
mnth  43-0,  lead  41-8  =  100.  The  lead  u  BometimeB  in 
part  replaced  by  silver  and  copper.  MoTdmark,  TUok. 

_  AMd.— I,  4.  Oentb.  1.  e.,  afterdedactbg  8-?9p.  e.  and  ll^p.a  eobaltlte.  8,4tFt«iial, 
7b  JCitt.,  881  1874.  5.  Landstritan.  L  c.  contatoing  some  pyrrbotlte.  8,  7,  H.  81..  L  c.  8,  O. 
LiadtttCm,  O.  F&r.  F»rh..  11.  171, 1889.  9,  Tlldea,  Proc.  Co).  3oc..  1.  74.  188i  10>  W.  F., 
HUlebnmd.  Ana.  J.  Sc.,  07.  8S4, 18M.  11. 18.  Oentb.  An.  Phil.  Soc.,33,08.168L  IS^KmbIc 
Am.  PhlL  Soc..  32,  Sll.  186S.   14.  Low.  Ploc.  Col.  8oc,  1,  111,  1884. 


4 


1  Coaafat 

I. 

8>iles(»n7tf  as«-8»:M 
4. 

5  Mocdmaik  QkOflf 

*  0.«  6-80-8  75 

t 

8  QIadhammat  G.  «7'0-7'07 
f  rnodameOa 

10  Comsiock  mine.  Col 

11  OladiaiorinhM.  OoL 

II  AlMka  mine.  Coi. 

IS.     r        ««      •«  aaaSM 

lA  Bed  Mt .  Got. 


8 

15-37 
15-28 
I  1811 
1888 
17-88 

15-  98 

16-  48 
1593 
1656 

17-  11 
17-17 


Bl 

41-76 
13-77 
85-90 
U'48 
89-40 
41-55 
41-86 
88-84 
40-13 
43-97 
45*09 


Pb 

40-38 

88-  79 
88  08 
81-98 
87-84 
4010 

89-  19 
48-05 
25-13 
39-49 
94-81 


16-  80  44-95  88-10 

17-  13  48-64  96-77 
[18-54]  88  32  38-83 


Ag  Co 
3  65  — 
8-21  — 
1-87  0-88 
0*38  8-49 


—  0-69 
15-66  1  68 
8-48  7-60 

5-  75  0-84 

1-44  8-00 
1-80  8  78 

6-  70  8-74 


F9 

—  =100 

—  =  100  190^ 
8  96Zn  154  As  8-08  a 
118  Zn  010,  As  9-88  s 
518  =  100  [100-98 
0-67  insol.  819  =  100-49 
1  S3  =  98-85 

0-16  Zn  0-05.  Inaol.  0*45 

—  =9913  [=99-18 
0-70  Zn  tr.  -  90  30 

—  8b  0  84.  Zn  0-58  = 

[90  88 

—  tn  0-34,  8b  0-51,  Aj 
[004,  Be  (r.=100  08 

0  69.ZD  tr..  Sb  UfuM., 


[Insol.  0-80  > 
4-48  =  lOO 


86-68 


^r.— B.B.  tnmm  eaaOj.  gMng  tbe  uinal  reacdoiu  for  snlphur.  biamutta.  aad  lead:  eome 
nrlettes  yield  a  amaU  globule  of  ctfrer. 

Oba. — ^Pound  aaociated  wltL  quartz  and  cobaltite  la  a  dlTer  nUne  at  Cosaia,  Prorince  of 
Siaaloa,  Hexloa.  An  argenttferoua  ▼arlety  (anal.  9)  oceun  at  Candamefia,  Chihuahua  In  caU 
cite  at  the  Bjelke  mine,  at  Nordmark,  Wennland,  Sweden  {^Mits);  also  at  Oladhammar.  At 
Rezbaaya.  Hnnganr,  with  sphalerite,  trrrlte,  and  chalcopyrite;  an  impure  form  of  thii  mineral 
«u  railed  rexbanyue  (retzbanylte)  by  HermaoD.  J.  pr.  Ch.,  76,  450.  1859;  cf.  Freozel,  1.  a 

Id  the  U.  8.,  from  the  Conutock  mine  (anal.  10),  near  Parrott  City,  La  Plata  county.  Col.. 
inaquartE  vein  with  pyrite.  sphalerite,  a  telturide  probably  sylmnlrc  nnd  rntlve  gold.  Aleo 
'nw  tbe  Gladiator  and  Alaska  mines.  Colorado,  and  at  the  Yankee  Girl  mine,  RedXt.  San 
county. 

BaC-^AIc  H.  Stodth.,  BIbaoi.  18  (8).  No.  8.  &  1888. 
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139.  BObAFBAOBITB.  Wlstnutlscbes  Silber  8eJb.  Cretl'i  Ann.,  1, 10,  1798.  Wlnnutta* 
Uden.  SchftpbacUt  JSmnsou,  Mid.,  113, 189&   Sandberger  Bn^ge,  l,  80, 1882. 

Orthorhombiof  In  minute  aoionlar  oystals,  wil^  c,  m;  mm'"  =»  75^.  Abo 
fine  crannlar,  maasiTe. 

GleaTaffe:  basal,  distinct.  Fracture  uneTen.  H.  =  3*5.  G.  =  6*43.  LnsCer 
metallic    Color  lead-gray.    Streak  black.  Opaque. 

Cemp.— PbAg,Bi,S,orPbS.Ag,S.Bi  S,  =  Sulphur  1 6 '1,  bismuth  41:6.  lead  20*7, 
■ilTer  21-6  =  100. 

ABaL^Hilger,  1.      after  deducting  1:86  p.  c.  pyrite. 

SlO-Oe       Bl  48-08       Pb  90-88       Ag  81-08  s  100 
This  species  may  be  regarded  as  an  argentiferous  variety  of  cosalite. 

Ohk — From  Scaapbaco,  ^den,  Intimately  associated  wttii  galena,  pyrite  and  cbalcoprrit^ 
quartz  and  native  bismuth  or  bismutlilnite.  Earlier  regarded  as  merdy  a  mixture  or  U»- 
muthlnite,  argentlte  and  galena  (cf.  Sandberger,  Jb.  Mln.,  88. 1864). 

13a  JAMBSONITB.  Gray anttmonypt.  Jam., 8yst..3,800, 1830.  Axotomoua  Atfrntniy. 
Glance  Jam.,  Han.,  885.  Axotomer  Antimon  OIanz  Ifoft*,  Grundr.,  586,  1824.  Jsmcsonite 
Said.,  Trl.  Molia's  Min.,  1,  431  (3.  86).  1825.  Bleiscbliumer  2yaf,  Scliw.  J.,  27.  1.  Pfaffite 
Hwt..l,  192  1841.  Anttmonialisk  yadererz  pt.,  Minera  autlmunii  plomosa  pt..  Wall.,  1747s 
Fedeiei-z  O&rm.,  Miue  d'antimuiue  au  plumes  Fr.;  Feather  ore.  Plumose  ADtlmbnial  ore,  pt^ 
(rest  mostly  Stibnite),  thmuh  ta$t  eefU.  Aaiimoine  sulfure  caplllaire  pt.  [or  var.  of  Stibniit;]  IT, 
Tr.,  1801:  HaarfOrmiges  Grauspieseglanzerz  pt.  Kant..  Tnb..  52,  1800;  Haarf.  AntiaiongUnz 
Moh*.  1824,  Lemth.,  im  .Federen  of  Wolfaberg  H.  Bote,  Poge  ,  16,  471.  18S9:  Beud..  Tr.,  2, 
485,  1838  Federerz,  var.  uf  Jamesonlte,  Kbt..  Char.,  3,  175,  l881.  Wolfsberglte  ffuot.,  Mia., 
1.  193.  Plumosil  Haid  Ksndb.,  569,  1845.  Plumites  Gtoek..  Syn.,  80, 1847.  Heteromorpbil 
&f.,  Pogg.,  77,  240,  1849.  Federerz.  var.  of  Jam«sonlte,  i^.,  Min.Cb.,  71,  1860.  Bleiantimooil 
Groth,  Tab.  Ueb.,  18,  1874.    Qucrspiessglanz,  Oerm. 

Orthorhombic  Axea:  ^ :  *  -  0.8915 : 1.  Angles:  mm'"  =  78"  40';  bm  —  60" 
40'.  TJbuhIIv  in  aciculur  crystals,  with  b,  m;  common  in  capillary  forms,  cobweb- 
like.   Also  fibrous  mitssive,  parallel  or  divergent;  compact  .nuisfiive.^ 

Cleavage:  basal,  perfect ru  less  so.  Fracture  uneven  to  concboidaT.  firittle. 
H.  =  2-3.  G.  =  5*5-6-0.  Lnster  metallic.  Col6r  Bteel-grdy<.to  dark  lead-gray. 
Streak  grayish  black.  Opaque. 

Comp.— Pb^Sb,S,  or  2PbS.Sb,S,  =  Sulphur  19:7;  antimony  29-5,  lead  50  8  = 
100.  Host  varieties  show  a  little  iron  U  to  3  p..c.),  and  some  contain  also  silver, 
copper,  and  zinc. 

AnaL— 1.  Boricky.  Ber.  Ak.  Wieo.  66  (1),  82,  1867.  8,  Burton.  Am.  J.  Sc..  46,  36.  1868. 
S,  Sicwert.  Mtn.  MittLi..  246,  1873.  4.  Sarlav,  ib.,  355,  1877.  5.  Duuniui^oii,  Amcr.  Assoc., 
184.  1877.  6,  Wait.  Trana.  Am.  Mug.  ^Eni;* ,  8,  51,  1880.  7.  Oeulb,  Am.  Cli.  J..  1.  325.  1879. 
e,  Piaani,  C.       83,  747.  1876.    For  eurly  nualyses,  5tl)  Ed  ,  p.  91. 

S      Sb     Pb    Ag   Cu   Fe  Zn 
!.  PHbram  80-21  30  81  47  17  —    —  1  35  —  As  (r.  =99-64 

3.  Star  City  G.  =  6  03       }  19  06  29  26  43  86  6  14  1  55  0  05   *  =  99  02 

8.  Famatina  G.  ='5-54  21-75  32  00  39  05  1  B4  8  45  8  00  0  62  As  0  20  =  lOO-41 

4.  WilUu     G.  =  6-8  21-66  84  02  40  39   ~    —  8-43    —  As  0-89  =  9t)-89 

5.  Arkansas  88  )8  38-89  86*78  —    —  8-68  S-07  SiO.  0  74  =  100  88 

6.  "      G.     6  15         88-07  36*06  88'44  0-88  0  01  8-53  —  Bi.Cd    0  01     SiO.  158 

7.  Huelva    G.  =  6-47         88-81  84  08  88-49  —    —  618  —  =  99  09  =  M  83 
a  Amsberg  G.  =  5-68-6-78  18'90  81*80  47*88  —    —    =-  0  60=  99-56 

Reteromot-phUe 

Pyr.— Same  as  for  zinkenite. 

Obs.— Occurs  prfDclpally  In  Cornwall,  associated  with  qunrlz  aod  mloute  ciysials  of 
bournonite;  occasiooally  alao  in  Siberia,  Hungary,  at  Valentia  d'Alcaoiara  in  Spain,  and  Brazil; 
at  tbe  antlmoDV  miuea  in  Sevier  Co..  Arkansas;  at  ttae  Monteauma  mine,  Nevada.  Named  after 
Prof.  Robert  Jamoaon  of  Edinburgh  (1774-1864). 

The/ratAtfr  ore  (Federerz  Oerm.)  occurs  at  wolfsberg  tn  the  Eastern  Harz;  also  at  Andreas 
berg  and  Oauatbal;  at  Freiberg  and  Scbemnitz;  io  tbe  Anbslt  at  Pfaffeaberg  and  Meiseberg;  is 
Tuscany,  near  Botttno;  at  Cbonta  In  Peru.  It  was  regarded  as  a  species  by  nearly  all  tbe  mio- 
eralogists  of  last  century,  but  Included  capillary  stlbnfte:  made  a  Variety  of  stibnite  by  v.  Bom, 
Karsten,  HaQy,  Mobs,  Leonbard,  and  other  authors,  until  1889;  and  a  distinct  apeclei  again  bf 
most  authors  after  tbe  analysis  by  Rose  In  1688;  but  referred  to  Jameaonhe  by  v.  Eobdl  la 
1890.  aod  Raramelaberg  in  18iSa 
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ZHnderen.  or  Bergzunderz  J  —  Tinder  Ore]  of  6.  Lefamann  (Mem.  Ak.  BerllUr  30,  1768). 
which  is  soft  like  tinder  and  dark  dirty  red  in  color,  has  been  referred  to  kerniesite,  but  prorea 
to  be  an  impure  jamesonlte  or  feather  ore  aometlmes  mixed  with  red  silver  and  anenopTrlte; 
also  wiik  free  aulphur.   Fnm  Andreasbergand  Clausthal  in  tbe  Harz. 

Alt— The  lead  sntimonate,  WDdhrimite,  is  a  common  alteration  product. 

Attifr-Obt^ed  by  Dodter  tn  ftvms  rewmbling  tbe  oataral  mineral,  Zs.  Kr.,  11,  40. 1885. 


131.  KOBBUJTB.  EobelHt SUterberg,  Ak.  H.  Stockh.,  168, 1839;  Beiz.  Jahresb.,  30, 31S. 
Masaive,  sometimes  fibirons  and  radiated,  resembling  stibnite;  also  fine 

granular. 

H.  =  2-5-3.  G.  =  6-29-6-32  Satterberg;  6'334  Keller.  Color  blackish  lead- 
gray  to  steel-grayi    Streak  black. 

CoM^— Pb,(Bi,Sb)X  or  2PbS.(Bi^b)A  =  (if  Bi:Sb  =  2:1)  Sulphur  17-8. 
bismudi  29*8,  antimony  8*6,  lead  44*4  =  100.  '  Silver  is  also  present 

AnaL— 1,  Sttterbeis,  recalculated  by  Banunelsberg,  UId.  Ch.,  100. 187S.  2,  H.  F.  Keller, 
2b.  Kt..  it.  67, 1889,  deducting  impurities. 

S  Bi        Sb        Pb        Ac       Cu  Fe 

1.  Sweden  [18-61]  28-87  9-88  40-74  —  0  88  2  08  =  100 
8.  OolonKlo  I  17-76       80-61      8  18      88-85      8  56      0  97       —  100 

Pyr.,  etc— B.B.  decrepitates,  and  fuses  easily;  iu  tbe  open  tube  sulphurous  fumes  and  a 
tMbUmate  of  anttmooy  triozide;  on  charcoal,  a  yellow  coating  (BUOi)  near  the  assay  and  beyond 
white  (3bsO«);  with  potassium  iodide  and  sulphur  a  bright  red  coatiug  (bismuth  iodide).  Soluble 
in  cobcentrated  hydrochloric  acid  with  erolution  of  hydrogen  sulphide. 

Oba. — Prom  the  cobalt  mice  of  Hrena  in  Sweden,  associated  with  actinoUte,  chaloopyrit^ 
and  small  reddish  white  cr^tals  of  a  cobaltiferous  arsenopyrite  (KotMltarseoikkies). '  Also  fma 
tbe  Silver  Bell  mine  at  Ouray,  Colorado,  associated  with  chalcopyrite  and  barite. 

Named-after  the  Bavarian  mineralogist  and  poet.  Franz  von  Kobell  (1803-1883). 

Bammelsbeig  rejected  Sltterberg's  analysis,  and  on  the  basis  of  analyses  by  himself  and 
Qeotb  deduced  t£e  composition  3PbS.(Bi,8b)iSi.  Seller,  however,  has  proved  tne  existence  of 
the  compound  3Pb8.<Bl,Sb}iS«,  to  which  S&tterberg's  analysis  conforms,  and  to  the  other  has 
ktven  the  name  of  UtUanite  (p.  180);  cf.  also  Groth.  Tab.  Ueb..  pp.  SO.  SI.  1889.  If  this  coDclusioa 
u  correct,  both  tbese  cfMupounds  most  occur  at  tbe  Swedish  locality. 

132.  BRONOMIABBKTB.  Bmmir,  Ann.  Mines,  16.  227.  1849.  BlebilbenuiUmOttlt 
emu,  Tkh.  Ueb.,  18,  1874. 

Isometric.  In  octahedrons  (o)  with  truncated  edges  {d).  Massive  withont 
cleavE^.  * 

H.  above  3.   0.  =  5*950.   Luster  metallic.   Color  and  streak  grayish  black. 

Cosip.— PbAg,Sb,S.  or  Pb8.Ag^.Sbj3,  =  Sulphur  19*5,  antimonj  29 '2,  silver 
26-2,  lead  25-1  =  100. 
AaaL—Damour,  1.  c.: 

8  8b  Ag  Pb         Cu         Fe  Zn 

I  19  21        99-77        24-77        24-91         0-62        0  26        0  86  =  99-98 

Pyr.,  atc^In  the  closed  tube  a  feeble  orange  sublimate  with  a  white  one  above;  In  the 
open  tube  fuses,  affords  an  odor  of  sulphur  and  a  white  sublimate  of  antimony  triozide. 
B  B.  on  charcoal  decrepitates,  fuses  easily,  giving  off  an  odor  of  sulphur  and  white  vapors; 
after  roasting,  yields  a  globule  of  ailver,  with  a  yellow  coMing  of  lead  oxide.  Sapidly  attacked 
by  conceutratea  nitric  add. 

Obfc— Prom  Mexico.  Named  for  the  French  miuoaloglat.  Alexandre  Brongnlart 
(1770-1847). 


133.  BEMSXmTB.   Krmiur  [Mag.  Akad.  £rtes.,  16;  111,  18611.  Ungar.-  Revue,  867. 

te81;Zs.Er.  8,582.  1888. 

Honodinio.  Axes  d  :  £ :  iS  =  1  14424  :  1  :  110515;  0  =  71°  4'  -  100  A  001 
Krepnei;'. 

100  A  110  =  47*  15|',  001  A  101  =  34*  49^',  001  A  Oil  =  46'  16^', 
Forms;a(100.  M).  e(001,  O),  1(113  -      p(111,  -1),  ?(221.  -  3X  ( (118.  i). 


Digitized  by  Google 


124 


axrLPBARSENJTES,  8CLPBANTIM0NITB8,  BTO. 


Ancles:  a  =  •83"  44  ,  cp  =  46' 83'.  »  =       88'.  rf  =  2r  SC.  n*  =  88"  50\  ^' =  66" 

=  «"  8'.  55"  =        58',  «'  =  40"  87' 

In  small  tabular  cnrstals,  often  elongated  |  5. 

Cleavage:  pyramidal,  J9.  6.  =  5-952  Sipocz.  Luster  metallic.  Color  gray. 
Opaque. 

lioHp.— Near  jamesonite,  perhaps  Pb,Sb,S„  or  7PbS.3Sb,8,  =  Sulphur  19 -1» 
antimony  26'9,  lead  54-0  =  100. 
AnaL^iptJcz,  Zs.  Er..  11,  216,  1885. 

S  19-48      8b  26-90      Pb  5816      Fe  010  =  99-S8 

Obf.— Occurs  wlih  galena,  also  dlaidkorlte,  spholertte  aod  pyrite  at  FelsObfinya,  flungaiy. 
ITamed  for  Andor  vod  Semsej 
B«L->  Zs.  Kr.,  8,  032.  IE 


184.  BXAFBOBITB. 

180. 1871. 


Freiedebenite  pt.   Dlaphorit  Z^phamSA.  Ber.  Ak.  Wlen,  63  (1), 


Orthorhombio.   Axes  =  0*49194  : 1  :  0*73447  Zepharovioh. 

100  A  110  =  26*  111',  001  A  101  =  56"  11^',  001  A  Oil  =  36"  17J'. 


Fwnu:  m  (110,  /) 

a  (100.  i-i)  n  (120,  vS) 

»(010.i-l}  *  (012-0.  i-V) 

1(810,0)  «a80.i^^ 

a"'  =  18"  871' 

mm'"  -  02°  28' 

nit'  s  90'  06' 


p  (150.  ^6)  u  (012,  l-I) 

a  (1  11  0,  irU.)  r  (Oil,  1-i) 

^(108.4^ 
«  (101.  14) 


J  (058.  t-l) 


w  (021,  8-0 

i  (114.  i) 
V  (112.  1) 
«(814.f8) 


<  (5S4,  f-D 

C  (122.  l.§)  tw.  pi, 

0  (184,  l-g) 

d  (144.  14) 


=78* 


=118' 88' 
«  =«88'48|' 

tm'  =1  40*  8a 
rr-  =  78"  86' 


WW'  =111'  81' 

iM*  =  67°  20' 
ay  =  64°  58' 


ao  -  71-  54' 
by  =  78'  86" 
zw  =  •71'  40' 


After  Zepbarovicb. 


Twins:  tw.  pi.  (1)  n  (120);  (2)  C  (122).  Habit 
prismatic,  faces  m  zone  a  m  often  Teytically  striated. 

Cleavage  not  observed.  Fracture  subconchoidal  to 
uneven.  Brittle.  H.  =  2-5-3.  G.  =  5*902  Zeph.; 
6*042  Vrba.  Luster  metallic.  Color  steel-gray. 
Opaque. 

Camp.-(Pb,Ag,)  So,S..  or  5(Pb,Ag  )S.2Sb.S..  If 
Pb  :  Ag,  =  4:3,  tfiis  requires:  Sulphur  18*7,  anti* 
mony  25*5,  lead  31*3,  silver  24*5  =  100.  The  composi- 
tion 18  the  same  as  for  f reieslebenite. 

AnaL— t,  Helmbacker,  Kenng.  Ueb.  804,,  1866.  Referred 
bere  (Z«pb.)  on  the  ground  that  frefeslebenlte  Is  not  found  at 
PHbram.   8,  Morawskl.  Zs.  Kr.,  3.  lUl.  1878. 


1.  PHbram 

3. 


8 

3018 
1801 


8b 
86*48 
80  88 


Pb 
88  67 
81-66 


88-44 
88*86 


Fe 
0*67 


Co 

0-78  =  100-13 
—  St  99-85 


Pyr. — Ab  for  frefeslebenite. 

Oba.— Occurs  at  Pfibram  aod  at  Brftuusdorf  near  Freiberg;  freleslebenite  Is  also  found  at 
FMberg.  Reported  from  Zaucudo.  U.  8.  of  Colombia,  8.  A..wltb  sphalerite  and  beteromorpUte. 
Named  from  ifta^opd,  atfenrua,  because  dlstincrt  from,  while  rimtlar  to.  freleslebenlte. 


136.  FHBIBBLBBBWCTB.  Mine  d'anUmolne  grise  tenant  argent  (fr.  HimmelsfUrBt)  dt 
ZMe,  Deacr.  de  Mtn..  85,  177S,  Crist ,  3,  04,  1788.  Diinkles  WeissghUigerz  (id.  loc.,  known 
aiDCe  1720)  £'topr.,  B«itr.,  1,  178,  1795.  Scbtlf-Glaserz  FreiaUben,  Gcogn.  Arb..  6.  97,  1617. 
Antimonial  Sulphuret  of  Silver,  Sulpburet  of  Silver  and  Antimony.  Argent  sulfuri  antimooi* 
fdreet  cuprif^re  Descr.  Ulo.  ueulsnd,  1836.  Dooacaigyiite  Otapm.^  Hln.,  188.  1848;. 
nvlMlebonit  Baid.,  068. 1840. 
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Monodinic.   Axes  it  .i  i6  =  0-58711 : 1  :  0-92768;  fi  =  *87''  46'  =  100  A  001 

Miller-. 

100  A  110  =  30"  24',  001  A  101  =  *56"  6'.  001  A  Oil  =  42"  49*'. 


«aoo,  i-i) 

»(010.»-i) 
e  (001.  0) 


t 

fl  (310,  i-if 
•  (480.  <^ 
mdlO.  1} 
i  (560.  H) 
ff(4B0LH)' 


;b  (120,  i-g) 
n  (860,  ^4) 
*(200,  M)« 
P(18a*^ 


t  (ioi, 

«<P84,f-i)* 


r  (Oil,  1-^ 
d  (004,  f  l)« 
f-  (082,  fJ) 
tP{091.  3-iJ 

» (iia.  -  i) 


(111.-1) 

(414.  -  1-^ 
(812.  -  f8) 
(812, -l-j) 


mm  " 
n»' 

ax 


22"  8' 
83*42' 
•60' 48" 
91=  IT 
80*68' 
68*84' 
68*  13' 
81*  41' 


«'€  = 
uu'  = 


em 

C0 


49*  44' 
86*40' 
138*19' 

41*86i' 
69*  64' 
88* 
48* 


eh    =  66*  23' 
=  46*88' 
=  28*  11' 
m'^  =  48*  84' 

=:84*84' 
=  84*  14' 
ef    s:40*  51' 


ag 


60 


=  64*  11' 
=  69"8r 

=  61*  sr 

=  18*68' 

=  90*  r 

=  40*41' 


Twins:  tw.  pi.  a. 

Cleavage :  m  imperfect. 
Fracture  sabconohoidal  to  un- 
eren.  Bather  brittle.  H.  = 
2-5.  G.=6-2-6-4;  6-194HBn8m 
6*35  Vrba.  Luster  metallic 
Color  and  streak  lufhi  steel- 
gray  inclining  to  Bilrei^white, 
also  to  blackish  lead-gray. 
Opaqne. 

CoM^— (Pb,Ag.)  SbS„  or 
5(Pb,Ag  )S.2SbA  =bi  f»b:  Ag. 
=  4: 3)  Snlphur  18*7,  antimony 
25-5,  lead  31*3,  siWer  24*5  =  JOO, 
antimony  25'7,  lead  55*4  =  100. 

AnaL— 1,  3,  W&hler,  Fogg.,  46,  153, 
8, 496.  1865.   4.  Fayr,  Jb.  Uli..  579, 1860. 
Am.  J.  Sc.  36.  4BS.  188& 


Habit  xnrianuitio,  ■poMnuJAo  planM  Tertioally  itriated. 


Also  (anal.  6)  Fb,Sb«8„  =  Salphnr  IB^ 

1889.   8,  EMOSun  [Rct.  MiD^ra,  6,  868],  Add.  Hlnei^ 
6^]ioninU.S^Er.,  2,161,1678.  6,L.0.BbUin^ 


8 

8b 

Fb 

Ag 

18-77 

97-78 

80-00 

9818 

Oil  Cu  1-89  B 

100 

18-71 

9705 

80-08 

88-76 

_  =99*60 

17-60 

26-88 

81-90 

88-45 

—  =  98-78 

18-41 

2711 

80-77 

28-08 

0-68  =  100 

18-90 

86  64 

81-88 

88  81 

—  CuO-lBs: 

99*88 

18-96* 

86-99 

56-52 

A*. 

tr.  =100-48 

■ 

Qy  calcnlatloii. 

1.  Ftdberg 

9. 

8.  Spain 

4.  ratmun  O.  =6-880 

5.  Spain  G.  =8*040 
8.  Colfnado 


Ptaanl  refers  here  the  maidre  dark  IRctepAWMnt  andyzed  hy  Klqnotb.  wbo  obtained  (1-0.) 
8  22  00,  Sb  21-50.  Fb  4100,  Ag9-95,  Fel-76,  AUOa  1*00.  810«  0-75  =  97*85,  coaiiderlttg  part 
of  the  diver  u  here  replaced  by  lead. 

Pyr.— In  the  open  tube  gives  sulphurous  and  antfmonlal  fumes,  the  latter  condenslDg  as  a 
white  sublimate.  B.B.  on  charcoal  fuses  easily,  giving  a  conting.  od  the  outer  edge  white,  f rmn 
aotimony  trioxlde,  and  near  the  assay  yellow,  nom  lead  oxldfe;  continued  blowing  loives  a 
globule  of  rilver. 

Ofaa.— With  aigenti^  stderite.  and  galena,  in  the  Bimmelsfttrst  mine,  at  Fteiberg  la 
6axoay:  at  Katanik  in  Hungary;  at  RaUeborzitz,  the  ore  of  which  locality  contains  b^uth, 
according  to  Z&wken;  at  Feiibbtnya;  at  Hlendelendna  In  Spain,  with  argentite.  red  sQver. 
dderite.  galena,  etc:  In  groups  oi  adcnlar  ciystals  of  a  brl^t  steely  giaylsb  black  -col  w  fren 
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-the  Augusta  Mt.,  GuudIsod  Co..  Colorado  (anal.  6)..  Formerljr  regaided  as  occurting  at 
IWbram,  but  this  mineral  is  referred  to  dlaphorlte  (Zeph.). 
Named  after  J.  E.  Freiesleben  (1774-1946). 

B«e— >  MlD.,  p.  208,  1862.  <  8e«  HHler.  1.  c.  ■  Zcpli.,  Ber.  Ak.  Vieii^  03  aX  Itt^  1871. 
<  Bkg.,  Spain,  Z8.Kr.,  a,  425, 1878. 


0.  Ortho-  Division.  R,As,S^  R,8b,S^  etc.;  also  R,AbS„  etc. 

Boarnouite  Group.    3RS.(As,Sb,Bi),S,.  Orthorhombic. 

The  CFystalline  form  of  only  a  part  of  the  species  proTisionally  iuoladed  hem 
is  definitely  Icnown. 

136.  Bournonite      3(Gu,,Pb)&Sb,S,  (>-9380  : 1  : 0-8969 

137.  Wittichenite  3Gu,S.Bi,S. 

138.  Aikinite        3(Pb,Cu,)S.Bi,S,  0-9719:1 

139.  Bonlangerlte  3PbS.Sb,S, 

140.  imi»it. 

141.  Stylotyplte  3(Cii„Ag„Fe)S.Sb,S,  0^41 : 1 

142.  Oniteniiaiiite  3PbS.As,S,? 

14b.  Tapalpite  3Ag,(S,Te).Bi,(S,Te).? 


Py  rar^rlte  Group.   3Ag,S.  (As^Sb)^,.   Bhombohedral,  hemimorphio. 

144    Pyrargyrite    3Ag,S.Sb,S,  6  =  0*78916 

145.  Trowtito       3Ag,S.A8^,  ^  =  0-80393 


146.  Pyrottilpnite  3Ag^.Sb^,  Monoclinic  0-3547  : 1  :  0-1782  90** 

147.  Bittingerite  Uonodinio  0*5380  : 1 :  0-5293   89°  26' 


Bonmontte  Ghronp. 

130.  BOURNONITB.  Ore  of  Antimony  (fr.  Endellioo)  P.  BiaUeigh  (Spec.  Brit.  Hin.,  1, 
84,  pi.  six.,  1797.  Triple  Sulphuret  of  Lead,  Antimony,  and  Copper  Bounum  (with  figs.),  Phil. 
Trans  80,.  1804;  (Jh.  Hatehett  (anal.),  ib.  88.,  Bournonite,  Antimonial  Lead  Ore,  Jametan,  Syst., 
a  S79.  1805,  3,  873,  1816.  SpiesagUmzblei  Karat.,  in  Klapr.  Beitr.,  4.  82,  1807.  and  Tab.,  68, 
1808.  Plomb  sulfur^  antlmmiifdro  A,  Tabl..  1800.  EndelliiHie  Bourn.,  Oat.  Miu.,  4O0L  ISllL 
Schwarz  Splesglanzerz  Wem.  Sahwarzspiessglaserz,  Antimonbleikupferblende  Germ.  Anti- 
moiue  suUure  plumbo  cuprtfire  H.,  Tr.,  4.  1822.  HSdelerz  [=  Wheel  Ore]  Kapnik  mtnen. 
Eudellioulte  Zippe,  Char.  Mln..  218,  1859.   Cailutillo  Bpan.  S.A. 

PrismatiMdier  Splewlas-Glanz  Moha,  Char.,  1820;  Pclsmatoidischer  Kupfer-Olanz  IMt^ 
Orundr ,  2,  568,  lw4.  Antimonkiipfer^huiz  BrtiA.  WOlchit  WM.,  Handb.^  U4,  181ft 
WOlchlte. 

Orthorhombic.    Axea:  d:h:6  =  0*93797  :  1  :  0-89686  Miller'. 
100  A  110  =  •43°  10',  001  A  101  =  *4r  43%  001  A  Oil  -  41" 
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a  (100.  i-fi 
» (OIC.  i-i} 
«(0W.  O) 

V  (810.  i-i} 

I  (3S0.  ) 
ii  (750. 

iJ(ii  b-o,  vV/ 

ir  (970.  j  f)< 

m  (110,  /) 
F(9<0.  i^if 


a  (S30.  j-i) 

/(i«o,  i-S) 

1(130,  ^) 
S  (8-10  0,  tJJi)^ 
*  (140,  U)* 
£(150.  ^)* 

tf(lflO.^> 

rd-O  lS. 
/stioe.  H)? 

r  (»05.  »-!)• 

,^(807.  HJf 
e(108.  fi) 


*(t08.  fl) 
A  (308,  I-i) 
ft  (304. 
0  (101.  l-I) 
ff  (504, 
•  (801,  S-i) 
S  (301.  8-t) 

IT  (018. 1-IJ 
r  (088.  I-I) 
n  (Oil.  l-I) 


n  (114. 

*  (118.  i) 

u  (lis.  i) 

/»(1010l». 
5(699,  I)* 

jxm  f) 

X(884.  1) 

jf  (in.  1) 

«'(554.|)» 
2(448;  If 

^(n8.D 


JV(ll  l  ll.  Ml)^ 

t.(7-«14,Hf 
W    I  (818,  i-^) 

7(814.  |4)* 

( (814.  f  5) 

0(813.  0) 

•  (819.  l  9) 

t (811.  8-^ 

^  a-414.  H)* 

Jr(748. 
(?(M8.H)» 


r(8«.n)« 
r(4HH)' 

r(85M4)^ 

-(Wft  H) 
«(a89.H)» 

/(I88.|.S)« 
w  (189, 1-^ 
p  (181,  8-11) 
r(I84.  I-I) 
ff(181.8l) 
f  (878,  W 
'A  (IK  l4) 


MiM^  adds  M  doubtful  fonnK  (ftl0)»  (618D).  (516-0).  (97«),  (8S()).  (W(»).  (180);  (007):  (01 1^) 
Cn4)i  (445).  C80-90«).  (U1811),  ai'U  ll).  (171711);  (91-11  M),  .(10-M  IB):  (806).  (188),  (I  IOI). 
n*18-18)L 


IT" 


tt 


BOMO* 
84' 9' 
88*90* 
SB'S* 
89-8' 

s  96*58' 
s  85-91' 
=  61*8' 

=  8r9r 

el9i*4r 


W  =141*84' 
27 


8r4M* 

=  188*  ir 


qr  ss 
CK  Cs 


88*  ir 

41' 9* 
88*  40* 
88*8' 

•rr 


«e  s  9rflo' 

M   :=  48*84' 

Cf   =  84*40* 

<V  =  88*48* 

««-  =  4r  8' 

pp'  -  Brjy 

W  =  70*68* 

«'  =z  85*  86' 
M'  =100*00- 

pp's  48*88' 


vir   =  88*11' 


iiu 
#i"' 


=  44*8* 

=  68- 81' 

s  86*64' 

s  79*98>' 

s  86*60' 

B  46*8 
=  104*48* 


inr"'«  77* « 


n^^l.  Han;  IMj, 


%  flb  H«syig.  Zirkea.  8,  Kapolk,  H1«..8cbiiur:  <  But,  ZIrkeL 
6.  LUkfatfd.  Mieri. 


Twins:*  tv.  pi  m/o'ten  repeated  f ormiDg  cruciform  and  wheel-shaped  cr^'Btali^ 
with  aUo  enclotM  twin  lamells.  Crystals  nsnally  short  prismatic  to  tabular;  often 
aggr^ated  in  ^rallel  position;  ^xveaa^A^  faces  often  vertioally  striated,  also 
macrraomes  borixontallr.   Also  maasire;  granular,  compact. 

Clearage:  h  imperfect;  c  less  distinct  Fracture  snbconchoidal  to  ni  3TeiL 
Bather  brittle.  H.  =  2-&-3.  O.  —  5 '7-5*9.  Luster  metallic,  brilliant.  (Jolorand 
streak  ateel-gisj,  indioing  to  blackish  lead-gny  or  iron-black.  Opaque^ 
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Cwp*— (Fb.Cn,),Sb,8.  or  3(Pb,Cu,)aSb,S,  =  PbCnSbS,  (if  Pb :  On,  =  2 ;  1> 
Sulphur  19*8,  antimony  24-7,  lead  42-5,  copper  13*0  —  100. 

AaaL— 1,  Walt,  Ch.  News.  28,  871,  IgTS.  2.  Helmhacker.  Mln.  Mltth.,  86. 1878.  «,  4, 
Bldegta.  Zs.  kr..  a,  084, 1888.  ret  8,  SlpOcs.  Zt.  Kr.,  11.  818, 1885.  8.  Loalukr*  J-  pr-  Cb 

S     Sb    As    Pb    Co    Ag  Fe 

1.  Llikeud     O.  =  6-886  19*86  88  87  0*47  41.9S  18  87  -  0-68  =  99-80  _ 

9.  PHbnun  19-94  94-74  —  89  87  18-88  1^  018  Zd  0-09  »  99-66 

8.  PelBOWnya  6.  =  6-88  19-78  38  80  —  48  07  18.88  —  0-80  =  88-67 

4.  Eapnik      O.  =  5-787  10-87  33-48  0  41  40  96  14-78  0  40  0  81  =  99 14 

6.  Nasyte      O.  =  8-766  80*88  18-48  8*18  48-86  13'87  —  0-61  Mo  0-86,  ZnO-aO.=  99-61 

«.  Nwdorf  18-90  90-88  —  40*80  18-66  —  —  gaogne  0-80  =  99  60 

PyTi,  •tO'-Jtt  the  okwed  tube  decrepitates,  and  gives  a  dark  red  sublimate.  In  the  open 
tube  flives  suhibur  dioxide,  and  a  white  sublimate  of  antimony- 
trioxioe.  B.B.  on  charooal  fuses  easily,  and  at  first  coats  Che 
coal  white;  continued  blowing  glTCS  a  yellow  coating  of  lead 
oxide;  the  residue,  treated  with  soda  in  R.F.,  glres  a  globule  of 
copper. 

Decomposed  by  nitric  acid,  affording  a  blue  solution,  and 
leaving  a  residue  of  ndi^nr^  and  a  white  powdei^coutalnlng  anti- 
mony and  lead. 

Oba,-=-0ccurs  In  the  mines  of  Keudorf  In  the  Han  (which  fn- 
clnde  the  Mebeberg  locallUes),  where  the  ciystals  occaaionallr 

exoBed  an  inch  in  diameter;  also  at  Wolfsberg,  Claiisthal,  and 
Andreasberg  in  the  Harz;  at  Pfibram  in  Bohemia;  with  quarts, 
tetrahedrite,  and  pbosphorescent  sphalerite,  at  Eapnik  in  Hungary, 
in  flattened  crystals;  at  Serroz  In  Piedmont,  associated  wlih. 

giarl  spar  and  quartz.  Other  localities  are  the  parish  of  BrOunsdorf  and  Qer^orf  in  Saxony. 
Isa  in  Cartnthfa,  etc. ;  Endellion  at  Wheal  Boys  In  Cornwall,  where  It  was  first  found,  and 
hence  called  mctoWrotf,  by  Count  Boumon,  after  whom  it  was  subsequentlv  named;  In  Mexico; 
at  Huasco-Alto  in  Chill;  Mlna  Beatrix,  Sierra  Gorda,  Atacama;  at  Hacnacamarca  In  Bolivia; 
in  Peru. 

In  the  U.  8..  at  the  mine,  Tavapcd  Co.,  Arizona  ^lake).  with  pyrite,  cbalcopjnrlte. 
etc.:  also  from  Mmtgomery  Co.,  Arkansas,  with ^lena.  tetrahedrite,  etc.  (F.  W.  Oibb).  Also 
reported  from  the  Bear  and  Anvil  Mts.,  Ban  Juan  (m.,  Colorado.  In  Canada,  in  the  township  of 
Marmora.  Hastings  Co.,  and  Darling,  Lanark  Co.,  Ontario. 

Alt.— Occurs  altered  to  cenissite,  malachite,  azurite,  aod  also  (as  Ranunelsbei^  has  shown) 
w  the  mineral  called  vOUhiu  (Antlmonkupferf^anz  O0rm.).  which  occurs  in  similar  ciystalak  with 
the  same  hardness  and  same  sp.  gr.  (5*88-8-94  Bg.).  It  was  originally  from  Wolch  In  Oarlnthla, 
but  occurs  also  at  Olsa,  with  true  bournonlte.  Rammelsberg  fonnd,  as  the  mean  of  4  anaWaea 
(Mln.Ch..  80,  I860}.  S  16  81,  Sb  34-41.  Pb  15-59.  Cu43-»C  Fe  0-86  =  100.  excluditig  Uie  ad- 
mixed carbonate,  sulphate,  and  antlmonlal  salts  of  lead  and  copper,  and  some  water.  Bee  Uln. 
Ch,.  m  1875. 

Axtl^On  synthetic  experiments.  Doelter,  Zs.  Kr.,  11,88, 1885.  Also  later  (Anz.Ak.WIen, 
VAt  1890X  where  It  is  shown  that  bournbalte  when  digested  in  water  as  a  fine  powder  in  a  sealed 
tube  at  80' Is  slightly  soluble;  In  connection  with  these  experiihents  crystals  of  the  common 
twinned  form  were  obtained. 

Raf.— >  Hin.  p.  201.  1858;  cf.  Rose,  Pogg..  7S,  291. 1849,  and  Zirkel.  Ber.  Ak.  Wien,  45 
(It,  481, 1863.  *  Bee  Zirkel,  1. c;  Hbg.,  Mln.  Ifot.,  S,  82. 1^68:  Scbrauf,  Atlas,  Tf.  xxxvi-ixxrlii, 
1871-73;  Miers,  MId.  Mag.,  «,  69,  1834;  Odt.,  Index,  1.  837  et  seq.,  1886.  *Zrob..  LotOS,  1878. 
«  Bath.  Zs.  Kr..  1.  608,  1677.   *  Groth.  Min.-SammL.  61, 1871.  •Mieis.l.c. 

137.  WITTIOHENITB.  Kupferwlsmutherz  Selb.,  Denks.  d'Aerzte  n.  Kat.  Schwab.,  1, 
419;  K^/pt.,  Beltr..  4,  91,  1607.    Bismuth  sulpburS  cuprifdre  Fr.    Cupreous  Bismuth; 
Cupriferous  Bulphuret  of  Bismuth.   Wiamuth-Kupfererz  Leonh.,  1836.   Wfttlchlt  KU.,  Taf 
18,  1868.   Wittichenit  Kenng.,  TJebers.,  1868,  118,  1666. 

Orthorhombic.  In  crystals  resembling  boumonite  with  a,  b,  m,  o,  n,  Breith. 
Massive  and  disseminated ;  also  coarse  cblnmnar,  or  an  aggregate  of  imperfect  prisma. 

Fracture  conchoidal.  H:  =  3-5.  G.  =  5,  Hausm.;  4-3,  Oallenbacb,  Hilger. 
Color  steel-gray,  tin-vbite,  tunuhing  pale  lead-gray.   Streak  black. 

Comp.— Cu,BiS,  or  3Cn^.Bi,S,  =  Sulphur  19*6,  bismuth  42*1,  copper  38-4 
=  100. 

Anal^l.  Petersen.  Pogg.,  13«,  600,  1868.  8,  O.  LindBttOm.  O.  FSr.  F&rh.,  9,  S88, 1887. 
Also  8th  Ed.,  pp.  98.  99. 
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S       Bi      Cu  Pb. 

1.  Gsllenbach    G.  =  4'45      20*30  4113  36*76     —  As  0-79.  Sb  0*41.  Ac  015,  Za  0*13, 

[Fe  0-85  =  100  03 

2.  Gladbamnuur  O.  =  6  70      17'70  42  94  30*86   18*04  Zn  0  06.  Fe  0*68.  Uuol.  0*16  =  100-44 

It  is  a  question  whether  anal.  2  belongs  here;  cf.  lUlIuite. 

Pyr.— In  the  open  tube  gives  sulphurous  fumes  and  a  white  sublimate  of  bismuth  sulphate. 
B.6.  on  charcoal  fuses  easily,  at  Urst  throws  out  sparks,  and  coats  the  coal  with  bismuth  trioxide. 
the  residue  with  soda  io  R.F.  giTes  a  globule  of  metallic  copper.  Soluble  in  hydrochloric  acid, 
with  erolutiOD  of  hydrogen  sulphide;  aeoomposed  by  nitric  acid,  with  separalion  of  sulphur. 

Obt. — From  cobalt  mines  with  barite,  near  Wittfchen.  Baden;  also  at  Zell,  near  Woifacb;  at 
Christophsau  near  Freudenstadt.  Chiefly  at  the  NeuglQdt  mine,  BOckelsbach,  also  Anion 
mine  in  Ueubach,  David  mine  in  Silberberg,  and  King  iMVld  fuial.  1 )  in  Gallenbacb.  A  related 
mineral  (anal.  2)  occurs  at  Otadtiammar,  Sweden. 

Alt. — Undergoes  easy  alteratiou,  becoming  yellowish  brown,  then  red  and  blue  externally, 
forming  appareDUy  covellite:  also  changing  to  a  greenish  earthy  mineral,  which  is  a  mixture  of 
malachile,  bismulh  oxide,  and  hydrated  iron  sesquioxide;  also U>aiieart^7  yellow  bitalDlltlte  a&d 
bismuth  ocbre.    Sandberger.  Jb  Min.,  S74.  1865. 

Artii^btaincd  by  Schueider,  Pogg..  127.  800, 1866. 


138.  AUUNn'B.  Nadelerz  Mohi,  Null's  Kab.,  3,  726,  1804.  Bismuth  sulfur^  plumbo- 
cuprif^re  if..  Tabl..  105.  1809.  Needle  Ore;  Acicular  Bismuth;  Cupreous  Bismuth.  AiUolle 
Chapman,  Min.,  127.  1843.   Pairinlte  Maid.,  Handb..  568, 184S.   Bewoft  QMc,,  Synl,  SV,  1M7. 

Aciculiie  iTteof,  llin.,  487.  1849. 

Orthorhombic.    Axes:' a  :  h  =  0*9719  :  l.Miers. 
Format  b  (010,  t  i),  s  (310,  i-2),  m  (110,  /),  /(ISO.  i^),  < (18%  ii). 

Angles:  ee'"  =  51°  50'.  mm"  =  •88'  23'.  f  =  54'  87'.  if  =  87*  Se*;  ^  s  M'  B',  ftr=  W* 
18^',  bi  =  18°  56'.  measured  68*  26',  26'  84'.  19*  4'. 

Gr7stal8  embedded,  acicular,  longitudinally  striated.    Also  maesiTe. 
Fractn re  uneven.    H.  =  2-2-5.    G.=  6  *1-6-8;  6'757  Frick.    Luster  metallic 
Color  blackish  lead-gi  ay,  with  a  pale  copper-red  tarnislh  Opaque. 

Conip.-3(Pb.Cu,)S.Bi.S,  or  (if  Pb  :  Cu,  =  8  : 1),  PbCttBiS,  =  Sulphnr  16-8, 

bismuth  36*2.  lead  36*0,  copper  11-0  =  100. 

AnaL-l,  2,  Frick.  Pogg..  31,  529, 1884.  8,  Cbapw,  Phfl.  Hag.,  31. 541.  1847.  i  Be^ 
fflano,  J.  pr.  Ch..  76.  452,  ISW. 
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=  6-767 

16-OS 

84-63 

85-60 

11-79 

—  =  98-19 

a. 

16-61 

86-45 

86-09 
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9.  0. 
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—  — ■  99*84 

4. 

16-50 

84-87 

8081 

10*97 

0-86  Au  0  09  09-10 

Pjrr.,  stc.~In  the  open  tube  gives  sulphurous  fumes,  and  also  a  white  sublimate,  vhfch  ma* 
be  fused  into  clear  drops  that  are  white  ou  cooling;  the  assay  becomes  surrounded  with  a  tflack 
fused  oxide,  which  on  cooling  is  transparent  and  greenish  yellow.  B.B.  on  charcoal  fuses  and 
gives  a  white  coatine,  yeltow  on  Uie  edge  nearest  the  assay;  with  the  fluxes,  reactions  for  copper, 
and  after  long  blowing  a  globule  of  metallic  copper. 

Decomp^ed  by  nitric  acid,  with  separation  of  sulphur  and  lead  sulphate. 

Oba.— Occurs  at  Berezov  near  £liatertDburg,  Urals,  with  gold,  malachile,  and  galena.  In 
while  quartz.  In  the  United  States  perhaps  at  Gold  Hill.  Rowan  Co..  K.  Carolina  (possibly 
Cosalite.  Oenth). 

Re£— '  Ber^v.  Hin.  Mag.,  8,  206,  1689;  Miers  gives  410  instead  of  210.  but  the  former 
does  not  agree  with  the  measured  angle.   Hoemes  gave  a  prismatic  angle  of  70°. 

139.  BOnZiANaBRITB.  Plomb  antimoni^  sulfur^  Boulanffer,  Ann.  Mines,  7,  675,  1835. 
Bchwefelantimonblei  Antimonblei blende  Oerm.  Sulphuret  of  Antimony  and  Lead.  Boulao- 
gerit  T/iaulow,  Pogg..  41,  216.  1837:  Bmum.,  lb.,  49,  281.  £mbrithile,  Plumbostib,  BreitA..  J. 
pr.  Ch.,  10,  442,  1S57. 

In  plumose  masses,  exhibiting  on  the  fracture  a  crystalline  structure;  also 
gruiular  taid  compact. 

H.  =  2*5-3.  G-  =  5*75-6-0.  Luster  metallic.  Color  bluish  lead-gray;  often 
covered  with  yellow  spots  from  oxidation.  Opaque. 

CoBpbr^FbJSbjB.  or  SFbaSb^,  =  Sulpbar  18'3,  antimony  22*8,  lead  68-8 
s  100. 
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Ottith  Am.  J.  Sc.,  46,  aw,  1868.  3,  8.  Rath,  P^gg..  136.  480. 1869.  4,  % 
Fiwwel.  J.  pr.  ClL,  a,  860,  1870.   Also  5lh  Ed.,  pp.  99,  786.  ^ 

1.  Echo  Dbtr..  Kmdft 
S.  Sllberaand  O.  =  6  985 

& 

4.  F;umdM(A  O.  =  6-17 

5.  iSmbrUhUe  G.  —  6*83 

The  last  two  correBpoad  nearly  to  l0PbS.88biSi.  but  the  material  analyzed  may  not  fam 
been  quite  pure.   Cf.  Quitennanite. 
Pjrr^Same  as  for  zfokenite. 

Obs.— Quite  abuDdaut  at  MoH^res,  department  of  Oard,  iu  Frauce;  also  found  at  Nasafjeld 
^  Lapland:  at  Nerchinsk;  Ober-Lahr  la  Sayn-Altenkirchon;  Silbersand  near  Hayen  in  the 
Wlfel:  Wolfsberg  in  the  Han;  rabramin  B<Miemla;  near  Bottino  in  Tuscany,  both  massiTe. 
»eicular,  and  fibrous.  Also  in  adcular  crystals  embedded  In  quartz  In  Echo  District,  Union 
county,  Nevada. 

Named  after  C.  L.  BoulauKer  (1810-1849). 

Bmbrithitt  Is  from  the  tocaiity  of  boulangerite  at  Nerchinsk.   It  Is  granuhr  in  texture,  of  a. 
lead-gray  color.   Named  from  euBp^M,  heavy.   IKwrUxMib  Is  alaa  from  NeichinA;  it  h 
eolumnar  to  fibrous  In  structure.  Named  from  phmbum  and  tUbium. 

140.  ULLXANITB.   ff.  F.  EeOer,  Za.  Kr.>  17.  67. 1880.  KobellltejML 
MasstTe,  crystalline. 

Luster  metallic.    Color  Bteel-gT&^.   Streak  black.  Opaque. 

Comp.— Pb,Bi,S  =  3PbS.Bi,S,  -  Sulphur  15*7,  biBmuth  33*8,  lead  50*5  =  lOa 
Also  Pb.BiSbS,  =  Sulphur  16-9,  bismuth  18*2,  antimony  10-5,  lead  64*4  =  100, 
Further  the  lead  may  be  in  part  replaced  by  silver,  in  anal.  1-3,  Pb  :  Ag  =  4  : 1. 

AnaL— 1-8,  H.  F.  &  H.  A.  Keller,  J.  Am.  Ch.  Soc.,  1.  184, 1885.  4.  Rg.,  Ber.  Ak.  Berlin- 
SB?,  1863.  after  deducting  5-61  cobalttte.  8-67  ohaloopyrite.  5,  Gent,  Rg.,  Min.  Ch.,  100. 1875. 

S  HI  Sh  Pb  Ag  Cu 

1.  Colorado                    15*81  88*68  —  4S-94  5-78  (r.  =  97-65  ' 

S.       "                          15-37  88-81  —  44-38  6  48  0'08  98*88 

8.       "                          15-10  88-89  —  4408  6-73  tr.  =98-88 

4.  8weden     O.  =  6*146      16-85  18  66  10-59  53  09  —     —  Fe  0-48  =  98-64 

5.  "  17-63    17  89    10  14   60-60     —    1-46  Fe  1-70  =  99  47 

Oba^Prom  HveDa,  Sweden,  with  cobaltite  and  chalcopyrite.   Cf.  Kobellite.  p.  138. 
In  the  U.  8.,  an  argentiferous  variety  occurs  with  galena  in  the  mines  of  the  Lillian  Mining 
Co.,  Printerbpy  Hill,  near  Leadville,  Colorado. 

241.   8T7X.0TTPITB.  8tylotyp  «.  Xobell,  Ber.  Ak.  HQnohen,  1. 168.  1865. 
Orthorhombic;  prismatic  an^e  86i^  approx.    Twins:  craciform,  angle  of 
Snterseciion  Dear  90°. 

Fracture  imperfectly  oonohoidal,  nneven.  Brittle.  .  H.  =  8.  O.  =  4*79. 
Jjuster  metallic.   Color  iron-black;  streak  black. 

Comp. — 3(0u„  Ag„Fe)S.Sb,S^  the  species  being  an  iron-silTer-oopper  boQmonSte 
(ratio  Ou,  -h  Ag,:  Fe~2:  I,  land  Cn,:  Ag,  =  6  : 1)  =  Snlplinr  25-0,  aiitimimj 
$1*3,  copper  88-3,  silver  8-1,  iron  7*3  =  100. 
AnaL— KobeU,  1.  c: 

8  84-80    8b  80-58    Cu  38-00    Ag  8*80    Ve  7  00  Pb,  Zn  fr.  =^  98*18 

Pyr.,  etc.— B.B.  decrepitates,  and  fuses  very  eadly.  On  charcoal  a  steel-gray  globnlsb 
vhlch  Is  magnetic;  fumes  of  antimonj 
Obs.— From  Coplapo  In  CbilL 

Named  from  orOXos,  eolutnn,  and  rOffof,  /orm,  to  allusion  to  the  columnar.form.  ln  whtcit 
St  differs  from  tetrabedrite,  although  approacbtiig  it  in  composUiou. 

A  related  mineral  from  the  Great  Eaatern  mlae.  Park  county,  Colorado,  has  been  examined 
tjPage. 

etmcture  ccyatallfaw.   H.  =  4.  G.  =  4*89.  Color  steel-gray.   Streak  dasfk  red.  Analyala 
8  9688  8b  84-47  On  88-80  Pb  1*18  Zn  7*14  Fa  I  -SS  gangne  6-86  s  IQO-lt 
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PTBARQTITB  QR0VP-PTRAR07ITS.  13J 
The  copper  is  stated  to  be  present  one  half  as  Cu,S.  the  rest  as  CuS  (Ck  News,  46.  SIS. 

mi 

DOrbeldtITB  Buimtrndi,  Mineraqx  du  P^u,  p.  125.  1878. 

ht  masses  wiih  iQdistinct  fibrous  structure,  also  in  ttoe  needles.  H.  =  2'S..  G.  =  S-10 
Color  light  gray.  Luster  metallic.  AsBociated  with  quartz  as  gangue.  After  deductloa  of 
tanpari^s  (srS  p.  c.  gsogue),  the  composition  is: 

SM-IS,   SbSO-Od.   Fb  20-81,   Ag7-84,   Cu  1*86,   Fe2a4.  Hn  S  W-s  100. 

nom  the  Irismachay  mine,  Anquimuca^  prorlnce  C&jatambo^  PeriL  Modied  afta 
Blcbard  DQrfeldt. 

143.  auiTBBMAiam  miUbnnd,  Pm.  Col.  Sc.  6oc..  I,  m,  1884. 

MaBsive,  compact. 

H.  =  3.   G.  =  5'94.   Luster  metallic   Color  blaish  gray.  Opaque. 
CoBp.— A  sulphide  ol  arsenic  and  lead,  10PbS.3AsjS,  or  3PbS.Afi^.. 
Analyaf^  after  deducting  8-6  lead  sulphate,  also  free  sulphur  and  i^rlie^  gaogue,  etc: 

8  19-49     As  14-88     Pb  «S'99     Cu  0*19  -  100 

The  formula  10PbS.8AstS>  requires :  8  10-5,  As  14-4,  Pb  66*1  =  100;  but  an  analysis  of 
Mrer  material  ia  needed  to  settle  the  composltloo.  It  may  prove  to  conform  to  the  general 
fomuila  of  the  preceding  group,  i.e.,  8PbS.AsiB>  =  Sulphur  20*0,  arsenic  15*6,  lead  64*4  —  100; 

Ofas.— Occurs  intimately  mixed  with  zuoylte  at  the  Zufit  mine,  near  SilvertOB,  Ban  Juaa 
Co..  Colorado.  Named  for  Mr.  Franklin  GuAermaa. 


143.  TAFALFITB.  iVdra  £.  Jfemvy,  A.  del  CasUllo,  Natunloa,  1. 76^  1869.  Tcllnrwil* 

muttasilber  JbimnwWMy,  Zs.  G.  Ges.,  fll,  81,  1869. 

Granular,  massive.  Sectile,  somewhat  brittle.  0.  =s  7*803.  Latter 
metallic.   Color  pale  steel-^y,  inclining  to  lead-gray,  tarnishedl 

Ceap. — Asulpho-teliDrideof  bismuth  and  silver,  perhaps  3Ag,(S,Te).Bi,(S,Te)« 
(if  S  :  Te  =  3  :  2)  =  Tellurium  20'3,  sulphur  7*8,  bismuth  28-1,  silver  43*8  =  100. 

AaaL— 1.  Rg.,  L  c  2.  8,  Oenth,  Am.  Phil.  8oc.,  34.  41,  1887,  after  deducting  7-8  C 
gsleaa.  These  analyses  nry  widely;  the  above  formula  is  based  on  those  of  Oenth. 
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t. 

2410 

8-83 

48-50 

38-85 

tr. 

=  99-97 

8. 

10-76 

8-07 

88-41 

46-76 

=  100 

8.     0.  =  7*74 

81-67 

7-8a 

S4'99 

46'09 

slOO 

Pyr.— Fuses  easily  in  the  closed  tube,  giving  a  bdnt  white  sublimate.   B.B.  on  charcoal 

S'res  off  fumes  and  leaves  a  white  and  yellow  coaung;  finally  yields  a  silver  gli^le.  Dissolved 
the  cold  by  nitric  add  forming  a  green  solution,  which  on  healing  becomca  cokwleM  with  ft 
white  precipitate. 

Om^— Occurs  at  San  Antonio  mine,  San  BaCiel  district,  Slenmde  l^palpa,  JaUscoi  Ueileo. 


Pynu^yrite  Oroap. 

144.  FTRAROTRZTB.  Argentum  rude  rubrum  pt.  Oerm.  Rotbgolderz,  Ajgnc.  863, 
loterpr.,  463,  1546.  Arxeotum  nibri  coloris  pt.,  Oemeln  Rothguldeuerz.  Oe$tur.,  Fobs.,  62, 
ISO.  Bothgylden  pt.,  Argentum  arsenico  pauco  sulphurs  et  ferro  min«alisatum  pt.,  Miueta 
argenti  rubra  var.  opaca,  var.  nigreacens,  Walt^  810,  1747.  Mine  d'atgent  rouge  Trt.  Wall., 
ITS8.  Ruby  Silver  Ore  pt..  Red  Silver  Ore  pt,  ffm,  Foss,  1771.  Dunkles  RoUigUltigerz, 
Lichtes  id.  pt.,  Wnrn.,  1780.  Dark  Red  Silver  Ore;  ADlimouinl  Red  Silver.  Argent  antimotiil' 
sulfur^  pt.  S.,  Tr.,  1801.  Argent  rouge  antimoniale  iVtnwr,  J.  Phys..  69,  407,  1804.  Mrcuit 
8eib,  Denks.  Nat.  Schwab.,  1.  811.  Tasch.  Mio..  401.  1817.  Rubiiiblende  pt  MohM.  AntimoD. 
nilberblende.  Pyrargyrit  QUkA.,  Handb.,  888,  1831.  Argyrytlirose  Beud.,  Tr.,  8.480,  1898. 
Argento  rosso  antimoniale  lUU.   Rpsicler  oecuro  ^hhk   Petlaoque  Mexico. 

Rhombofaednl:  hemimorpluo.  Axis:  b  —  0-78916;  0001  a  1011  =  42°  20^' 
Hiers'. 
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O,  (7189  S^)  (8-8-S  U,  « (8358,  -J') 

e(0001.O)  a  4(BS88.n  V  (12te. -n 

«(1010. />  «(Oio/.»  J  i(53g0.i*)  d(1282.-i») 

«  (1120,  i'.8)  »»  1')  P.  (6885,  |<) 


€  (36d8,  -  j') 

r(4150.i^f)  *C4l5fl.A  r  (5382,1*)  l7(510-i5-8. 

i  «180'  til  "  IS  M-Se.  a  (2578.  -1*) 

.'    •  Q  (14-4 1818.  Ij')  ^(nu-sSe.  1^)  ir  (8  23  81  18,-1'') 

«  U014.  J)  „  ^3145  J  ,j  r  (8257,  ^  *)  6  (1344,  -  J ») 

X5088,  j)  ^(3142.  1»)  <r(32&4.  i*)  (1841. -2«) 

Vmi,  %        u  (8-3  ii-8.  K*'i.f^ 

a  (8058. 1)                 7(12-6  1710.  *       V!  *  *  «,  i2  (1451.  -8») 

■  (7  8  10  4,  1')  Ti  (4  8-710.  A(3»lia. -f  ) 

^  SIt?'  "if              «  (ll-5  iS-9.  f«)  J5  (4376,  J')  J  (4  20  M  il. 

A(0^. -I)"               tf(3l82, c(4S71.  n  ,  i 

xSii        *a«ViU,„       ;'(.W8M-,  ^<'»«'--J^) 

ir'i^  il!  C<»5U-4,l')  111(6  511  7,  S(215  i7-8.-V") 

i  S:  |:^!      .  (7.iii»,  o  -s., 

.(171181  '(■'■«-"8.t^)  S«t7i8  80,-A")  2»(Il«iS-l.-ll«) 

flv;'   -  29°  ir  EE-  =  26'  34' 

w"    =  74°  26'  PP'  =  16°  38' 

W  =  SSMS'  OT*    =  14°  61' 
w"  =  49"  48' 

rr'  =  4i'29'  «r  =  i9°  12' 

yy'  =  70''  87'  «y  =  15'  34' 

jy'  -  46°  20'  o*  =  24°  64' 

WW'  =  16°  9'  =  89°  8ff 

flc'    =65*"  Of  =  MM9* 

«*   —  40'  88'  o'*  *  15' 

aa'  =  28'  84'  op  =  ?«'  W' 

Twins:  tw._pl.  (1)  a,  very  common,  the  axes  6  parallel  (f.  6),  and  c  the  comp. 
face.  (2)  n  (1014),  also  common,  the  composition -plane  usually  J_  u,  the  axes  then 
being  inclined  25  40'  to  each  other,  sometimes  Q  u ;  repeated,  all  three  faces  of  u  as 
tw,  pi,  (f.  5),  also  as  twinning  lamellae  (in  some  cases  secondary  in  origin)  as 
shown  by  fine  striations.  (3)  r,  not  common,  the  crystals  crossing  nearly  at  right 
angles.  (4)  e  (0ll2)  rare.  Crystals  commonly  prismatic  and  hemimorpbic*,  as 
aometimes  shown  by  development  of  the  two  ends  when  distinct;  also  by  the  occur- 
rence  of  m  as  a  trigonaJ  prism;  also  1^  thennsynimetricaldeTelopmaitof  striations 
on  a  due  to  the  form  g  (1671).  The  hemimorphio  charaoter  is  often  obscured  by 
twinning.   Also  massive,  compact. 

Cleavage:  r  distinct;  e  imperfect.  Fracture  conohoidal  to  nneven.  Brittle. 
H.  =  2'5.  G.  =  5'77-5'86;  5-85  if  pure.  Luster  metsJlioadamantine.  Color 
black  to  grayish  black,  by  transmitted  light  deep-red.  Streak  purplish  red.  Nearly 
opaque,  but  transparent  in  very  thin  splinters.  Optically  negative.  Double  re- 
fraction strong.   Indices,  Fizean  (Dx.): 

a>  =  3-084         £  =  2-881 

Comp.— AgjSbS,  or  3Ag,S.Sb,S,  =  Sulphur  17*8,  antimony  22*3,  silver  59*9 
e=  100.   Some  varieties  contain  small  amounts  of  arsenic,  see  proustite  p.  134. 
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88"  41' 

«r 

42"  801' 

TT 

104"  56' 
48"  6' 

en 

68"  49^ 
66"  18' 

m' 

cT 

w' 

98'  48' 

ee 

84"  80' 

rr 

111"  27' 

e» 

61°  15' 

115"  82' 

cr 

72°  85*' 
77'  87^ 

ep 
ppf 

27°  45' 
26°  55i' 

uu' 

22"  11' 

it' 

89°  80' 

68°  80' 

tr 

19"  27' 
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:  Prior,  Min.Mag., 


FIgB.1-4.7.  fiomUIen.  «,  Andreastcig,  Sbt 

AmO.-!,  Senfter,  J.  pr.  Ch..  10«,  144. 1868.  9.  Petenen.  ib.,  p.  148.  ^  4.  RelhwlMh, 
8,  M.  1888.  15.  Traabe,  Jb.  Min..  I.  m  1890.  Al«  flth  Ed.,  p.  96. 

1.  Wolfach 
%  Andreasberg 

8.  " 
4.  Freiberg 
6.  Andreasberg 
6.  Dolores 
7-  Andreasberg 

8.  Ouaaajuato 

9.  Zacatecas 
10-  Andreasberg 

11.  Freiberg 

12.  ChaQaixiillo 
13  Harz 

14.  Andreasberg 

15.  Kajfinel 

Henckel  found  araenlc  in  ruby  silver  OVrttol. .  Ifi9.  1735^.  and  both  light  and  red  rflyer  ores 
were  afterwards  considered  araenlcal,  until  Klaprolb's  analysis,  detecting  antimony  «'o"e."* 
1794  (Beitr ,  I.  141);  aftct-  this  both  were  supposed  lo  be  anlimonial,  until  Proust,  in  IWH, 
showed  that  there  were  t-wto  species,  an  antimonial  and  an  arsenical.    The  existence  of  toter 
mediate  compounds  is  shown  by  several  of  the  analyses  above.  .     ,  ,  . . , 

Pyr.,  •tc.-In  the  closed  tube  fuses  and  gives  a  rtsddtah  sublimate  of  M»ti?**"y^?i'^'P'v5®' 
b  the  open  tube  sulphurous  fumes  and  a  white  sublimate  of  antimony  trioxlde.  on  cDar- 

coal  fuses  with  spirting  to  a  globule,  coats  the  coal  white,  and  the  assay  Is  converted  Into  stiver 
sulphide,  which,  treat^  In  o!F.,  or  with  soda  in  R.F.,  gives  a  globule  of  silver.  IncaseareeciO 
fa  present  it  may  be  detected  by  fusing  the  pulverized  mineral  with  soda  on  charcoal  in  K.jr. 

Decomposed  by  nitric  acid  with  the  separation  of  sulphur  and  of  antimony  trloxldo. 

Ob».-Occuis  principally  with  calclte.  native  aisenlc.  and  galena,  at  ^dreasberg  in  tte 
Harz;  also  at  Freiberg.  Saxony,  iflth  proxistlte.^rgentite.  etc: ;^PHbrMn^ Bohemia,  ^""JJK;^' 
Hferous  gs'  "  —  « 

Norway,  \ 

Ouanajiuito  and  elsewbere  as 
ChallnrcUlo  near  Cc^^apo. 


G. 

S 

8b 

Aa 

6il0 

18-28 

24  81 

8701 

10010 

17-70 

23-86 

1^1 

88-08 

99  09 

8-871 

17-65 

22-86 

69  78 

99  74 

6'754 

17-96 

18  68 

2-63 

60-63 

99  78 

5-71ft 

17-99 

18-68 

801 

00  78 

100-41 

5-68 

1817 

18-47 

8-80 

60-68 

100-97 

683 

1781 

23  46 

69-79 

100  01 

17-79 

22  09 

0-13 

89-91 

99-91 

6-83 

17-74 

22-89 

0-27 

6004 

100-44 

6-8« 

17-74 

SI -69 

0-44 

60-24 

100-11 

5-78 

17  65 

21  64 

0-53 

60-17 

99-98 

5-77 

17-89 

21  30 

0-79 

60  07 

99  95 

6-81 

17-78 

20-69 

102 

60-a: 

99-70 

6-806 

17-99 

18-86 

2(>0 

60  85 

99-80 

5-76 

tl7-87] 

20  66 

102 

60-45 

100 
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In  Colorado,  oot  uDCommon;  thus  with  silver  and  tetrahedrlte  In  Ruby  DUtiict,  Qunolson 
Go.;  with  sphalerite  in  SnetQe's  distr.,  Ouray  Co.;  Marshall  Creek,  San  Miguel  Co.;  near  Rico 
and  elsewhere,  Dolores  Co. ;  also  Clear  Creek  Co.  and  near  Central  City,  Gilpin  Co.  In  Nevada, 
al  Washoe  In  Daney  Mine;  to  Ophir  mine,  rare;  abundant  about  Austin,  Reese  tItct,  but  no 
good  ciyitals;  at  Poorman  lode,  Idaho,  tn  masses  sometimes  of  several  hundred- weight,  along 
with  cerargyrite;  also  at  the  Monarch  and  other  mines  in  the  Atlanta  district.  la  New  Mexico,' 
at  Gold  Hflf  near  Silver  City,  Kingston,  Sierra  Co..  with  silver,  argenttte,  etc.;  Bullaid^  Peak 
district.  Grant  Co.   In  Utah  and  Arizona  with  silver  ores  at  various  pointa. 

Named  from  xvp,  fin,  and  £/tyvpoi,  tii0»r,  in  allusion  to  the  color. 

Alt— Occurs  like  proustlte.  changed  to  ar^tite  (AgiS);  to  pyrite.  Also  oiceun  paeudo> 
morph  after  silver. 

Bef.— >  Min.  Mag.,  8,*87,  1888,  and  Zs.  Kr.,  16,  129,  1888;  cf.  also  Rethwisch.  Jb.  Min.. 
Beil.-Bd.,  4,  81, 1886:  the  latter  attempted  to  show  a  variation  in  angle  between  pyrargyrite  and 
imnistite  correspwlfng  to  variation  in  oompmition,  but  this  is  not  confirmed  on  the  apecimeni 
examined  by  Mlers  and  Prior,  cf.  also  Min.  Mag..  7.  196,  1887. 

*  This  is  chiefly  the  list  of  MierB(l.  c),  based  upon  a  critical  study  of  the  earlier  observations 

Ef  other  authors  and  with  many  additions;  a  large  number  of  forms  regarded  as  doubtful  are  not 
icluded  here;  cf.  also  Rethwisch.  Jb.  Min.,  3,  1  ref..  1890.  Other  lists,  also  critical,  have  beeh 
given  by  Rethwisch  (1.  c.)  and  Odt.,  Index,  3,  69,  1888.  With  earlier  authors  the  forms  for 
pyrargyrite  and  proustile  have  not-been  separated.  References  to  the  literature  are  given  in 
flult  by  Rathwiscb  and  hy  Mlera.  *  Tiaube.  Eaj&nel.  Jb.  Min.,  1,  286, 1890.  On  tSiB  hemi- 
morphlc  forms  and  twinning,  see  Schuster,  Zs.  Er.,  13, 117, 1886,  also  Miers,  1.  c 


145.  PROITSTrrB.  Argentum  rude  rubrum  transluctdum  carbunculls  simile  Germ. 
Durcbsichtig  Rodtguldenerz  jlj/rte.,  862,  Interpr.,  462,  1646.  Argentum  riibri  coloris  pellu- 
eidum,  SchOn  Rubin  Rothgnldenerz,  Oetner,  Fobs.,  63,  1665.  Mlnera  argent!  rubra  pelluclda 
Wall.  811,  1747.  Ruby  Silver  Ore  pU  SUt.  Argent  rouge  arsenlcale  Pnnut.  3.  de  Pbys.  69, 
404. 1804.  Llcbtes  RothgQItigerz  pt..  Arsenikallsches  Id  ,  Arseniksilberblende  Chrm.  Rubin- 
blende  pt.  Arsenical  Silver  Ore;  Light  Red  Silver  Ore.  Proustlte  Beud..  Tr.,  3.  445,  1883. 
Aigento  rosso  arsenlcale  Ilal.   Roslcler  claro  Span. 

Rhombohednl:  hemimorphia  Axis  6  =  0*80393;  0001  A  lOll  =  42**  524' 
Mien'. 


Fomu't 

•  (0001.  0)7 
M  (1010,  /) 
«  (1180,  ^3) 
r  (4160,  ^f) 

»  0014.  J) 

eu  =  18"  4' 
er  =  42°63' 
«•=  34*64' 
«t  =  61*  4U 
«u'=:  88*85^ 
rr*  =  •73'  la* 

1. 


r(10U,  Bi 

e(0li8,  -i) 
A(0888.-|)r 
<  (0891, -3) 

pdlSS.  |.S0 


•  (8145.  l*) 
*,  (8-8-H  -8. 
p  (5359,  i'* 

♦  (ll-6M*13,i'* 
(  (8184,  i>) 


V  <2lSl,  V) 

C  (9-5  i4-4,  l*> 
yiHS&i.  I*) 
y  (8351,  !■) 

J(1818-83-6,  I*) 


5^(4877.  T) 

d  {1982. 
jr(85S7,-f«) 

a  (36?8.  - 1^ 

P(1968.-an 


=  43*  46' 

MM' 

29°  15' 

«* 

=  99*23' 
=  74*8V 
=  85*  18' 

MM' 

=  49*  4r 
=  38*  81' 

aa' 

w 

aa* 

=  76*  1' 

=  49"  8* 

pp. 

16*  41' 
=  93' 89" 

ppt 

I,  CbaBarcillo,  Strang.  3,  Mteia. 


oy  =  15' 
ay  =  18*  651 
=  34*  84^ 
or'  =  68*  64' 
ma  =  88*  66' 

Twins:  tw.  pi.  (1)  «  (1014),  common.  Borne 
times  as  tw.  lamellee;  (2)  r,  also  common;  (3) 
(4)  €,  both  rare,  cf.  pyrargyrite.    Crystals  often 
acute  rhombohedral   or   scalenohedral.  Also 
massive,  compact. 

Cleavage:  r  distinct.  Fractare  conchoidal  to 
uneven.  Brittle.  H.  =  3-2*5.  G.  =  V67-&-64; 
6'57  if  pure.  Lnster  adamantine.  Color  scarlot- 
vermilion;  streak  same,  also  inclined  to  anrora- 
red.  Transparent  to  translucent.  Optically 
negative.  Doable  refraction  strong.  Dichroism 
weak  I  d  =  cochineal-red,  |  a  blood-red.  Indices, 
Fizeau  (Dx.)-:, 

cBr  =  2-9789  Li  €,  =  2-7113 


<»y  =  3-0877  Na 


e,  =  2*7924 


Comp^AgiAsS,  or  3Ak,S.A8,S,  =  Sulplmr  19-4,  arBcnio  15%  silver  65*4 
=  100. 
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Aul^l,  Fbtersen.  J.  pr.  Ch..  106. 144. 1869.  3.  Rethwiach,  Jb.  lUn..  Befl.-Bd..  4,  H  W^. 
1-7.  G.  T.  Prior,  Miu.  Hag-,  C,  96,  1888. 


0. 

S 

As 

8b 

Ag 

1.  Witticben 

SO-16 

15-67 

fr. 

68-88 

99-11 

2.  CliafiaTcillo 

5-55S 

19-52 

lS-08 

69-10 

99  «6 

&  Mexico 

5-67 

1908 

14-98 

65  89 

99-89 

4.  ChsflarcUlo 

S-50 

1924 

14-81 

OSS' 

65-37 

100-01 

5. 

5-58 

19-81 

14-89 

0-20 

65-88 

99-84 

«. 

5-04 

19-64 

18-85 

1-41 

65-06 

99D6 

7.  Sucmy? 

19-54 

[12  29] 

8-74 

64-48 

100 

Probably 

too  high. 

Pyr.,  etc. — In  the  closed  tube  fuses  easily,  and  gives  a  faint  sublimate  of  araenic  trisulphide; 
io  the  open  tube  sulphurous  fumes  and  a  white  crystalline  sublimate  of  arsenic  trioxide. 
B.B.  on  charcoal  fuses  and  emits  odors  of  sulphur  and  arsenic;  by  prolonged  beating  lDO.F.,<ff 
with  soda  in  RF..  gives  a  globule  of  pure  silver.   Some  varieties  contain  antimony. 
Decomposed  by  nitric  acid,  with  separation  of  sulphur. 

Obs.— Occurs  at  Freiberg,  Jobannnorgenstadt,  Marienberg,  and  Annaberg  in  Saxony;  at 


Joscbimsthal  in  Bohemia;  Wolfach  inBaden;  Markirchen  in  AJsace:  Cbalanches  in  Dauphini; 
Guidalcanal  iu  Spain;  in  Mexico;  Peru;  Chill,  near  Copiapo,  at  Cbafiarclllo  io  magoificoit 
oystallizatioDs.  some  crystals  8  inches  long. 

Iq  Colorado,  Ruby  Distr.,  Gunnison  Co.;  Sheridan  mine,  San  Miguel  Co.;  Yankee  Oirl 
mine,  Ouray  Co.  In  Arizona,  with  silver  ores  at  various  points.  In  Nevada,  in  the  Daner 
mine,  and  in  Comstock  lode,  but  rare;  in  veins  about  Austin,  Lander  Co.;  in'mtcnMCopic 
crystals  in  Cabarms  Ca,  N.  C,  at  the  McMakln  mine;  fn  Idi^.  at  the  PMrmao  lode,  intk 
pyrai^yrite.  Dative  diver  and  gold,  and  ceraraiyrlte; 

Named  after  the  French  chemtot,  J.  L.  Proust  (1755-1826). 

Ret— >  Cf.  references  under  pyrargyrite;  earlier  authors  have  not  attempted  to  lepante 
the  tmm  characteristic  of  ptoustlte  from  those  of  pyrargyrite. 


146.  PTBOSTHiPNITZI.  Feuerblende  Bretth.,  Char.,  285.  888,  188S.  Flrebtende  7>aiia, 
Hin.,  543. 1850.  Pytostilpnite,  Dana,  Mln.,  98, 1868.  Pyrichrollte  Adam,  Tab).  Mln..  60. 1869. 
Fynchiotlt  AvOftatipC,  Frenzel,  Mln.       Sacbsen,  8S8, 1874. 

Uonoclinia    Area  A:  it  6  =  0-3546&  :  1 :  0-17819;  /9  =  90"  =  100  A  001 

100  A  110  =  19"  Slf,  001  A  101  =  26"  40^',  001  A  Oil  =  10"  Of. 
Forms :  e  (001.  0)  S  (140^  (  h  x  (121,  -  2-S)  77  (l21, 

»(oio,«)  i,lio;:i..) '  • 

mm-  =  89'  8*        dZ)  =  88'  21'  a«  =  75'  7'  pp'  =    64'  59* 

St"      =  109*  18*        ax  =  64°  404'        m>   z=  •28"  46|'        oo'  =  *110'  11' 
66'     =  70'  21'         <^  =  «r  46^  »«•  =   85'  20^ 

Twins:  tw.  pi.  a,  In  slender  prismatic  crystals,  tabular  [  b;  faces  b  striated 
I  edges  b/c^,  b/oo'.    XJsually  grouped  in  small  tufts  resembling  stilbite. 

Cleavage:  b  perfect..  Somewbat  fusible.  Fracture  conchoidal.  H.  =  2. 
G.  =  4-2-4-25.  Luster  adamantine,  on  b  pearly.  Color  hyacinth -red.  Trane- 
lucenL   Extinction  (b)  inclined  S"-!!"  to  6,  or  extinction-angle  16*'-22*  in  tvins. 

Comp.— Same  as  pyrargyrite,  Ag,SbS,  or  3Ag,S.Sb,S,  =  Sulphur  17"8, 
antimony  22*3,  silver  59*9  =  100. 

AnaL— Hampe,       Kr..  6,  572.  1882. 

6  I8  U      Sb  28-80      Ag  59  44  =  90-85  . 
Flattner's  early  trials  gave  ^'3  p.  c.  silver. 
Pyr.— Like  pyrargyrite. 

Oba^A  rare  mloerat  at  Andreasberg  in  the  Harz,  with  native  arsenic,  galena,  etc. ;  also  at 
Ue  KurpilDZ  and  other  mines  near  Freiberg;  at  Reichstadt,  near  Aitenberg;  at  Hibram  and 
niobably  at  Scbemnitz.  Cf.  also  rtttingerite.  Named  from  xCp,  Jin,  and  vriXnydf,  ^ning, 
m  allusion  to  the  color. 

Raf^<  Andreasljerg,  Zs.  Sr.,  «,  570. 1882. 
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147.  ammaBBim  RltUngerlt  Z^,  Ber.  Ale.  Tneo*  9.%m,  18ISB. 

Monodinic.  Axes  d  :  ^  :  i  =  0-52801 : 1  :  0-52934;  0  =  •89"  26'  =  100  A  001 
fioliraaf  *. 

100  A  110  =  27"*  50',  001  A  101  =  45"  21^',  001  A  Oil  =  27*  53^'. 

.  Voaat^  I      d  (O-W-8.  V-i)     <  <884,  - 1)        a816-8.  -  V)     V  (834,  })      p  (538.  |) 
•  (001,  0)    /(lis^-i)       p(lll,-l)     0(115.  i)  JTiilH)  C(ie-W8.-vi 

m  (110,  J)     0  (118,  -  i)        r  (888,  - 1)     »  (iia,  i) 

«»'"  =  W  40*  er  =  68'  10*  «p-=  W  jW  =  41'  11' 

=  141"  0*  em  =  89°  80'  «o'    =  86°  81'  op  =  48°  11' 

00      =  39°  85'  «»=  29"  40"  pff   =40*  49-  tfir  =  48' 44' 

«p      ^48'  18'  tic  =  •48°  58'  okd'  =  86°  48*  pir     88'  IT 

In  T6T7  emsU  crystals,  tabular  |  c;  sometimes  twins  with  tw.  pi.  a  and  c. 

Cleavage:  c  imperfect.  Fracture  conchoidal.  Brittle.  H.=^2*5.  Q.=5'63« 
Luster  submetallioAdamantine.  Color  blackish  brown  to  iron-btook  by  reflected 
light  Translucent  and  dull  honey-yellow  to  hyacinth-red  \^  transmitted  light. 
Streak  orange-yellow. 

GoMp. — A  componnd  of  arsenic,  selenium,  and  silrer,  with  57*7  p.  c.  Ag, 
Sohrattf ,  1.  c 

OlMk— From  Joaeblmsthal,  Bohemia,  with  proustlte.  argentite,  galena.  Abo  from 
fic^emnitz,  Buogary,  od  quartz  with  pyrargyrit?,  pyiite,  and  probably  pyrostilpnite.  Named 
after  Rittinger,  an  Austrian  aiining  official. 

A  mineral  from  CbAfiarcIllo,  Chili,  described  bv  Streng  (Jb.  Mtn.  917,  1878.  547,  1879)  as 
pyrostllpntte,  has  the  angles  of  rittingerite  (Schraui,  ibid.,  144,  1879)  and  may  belong, here;  for 
thia  Streng  (Jb.  MId.,  1,  67,  1886)  suggests  the  composition  Ag,As(S,Se)i  analogous  to  pyro- 
stilpnlte.  (3roth  places  rittingerite  near  stephanite,  basiogbis  conclusion  upm  tfae  sUtot  per- 
.ceniage  given  above,  and  a  cwudn  fesemblance  in  form  noted  by  Schrauf. 

Hef^  Ber.  Ak.  Wlen»  «6  (th  1878. 


C,  Basic  Division. 
Tetrahedrlte  Group.  4BS.(Sb,A8),8,.  Isometric,  tetrahednl. 

14a.  Tetrahedrlte  4Cn,aSb^, 

4Cu,S.(Sb,A8).S, 
149.  Tennantlt  4Ca,S.AsX 

Also  4Cu^.(Sb,Bi)^,  4  (Cu^Ag,)S.Sb,S,  4(Cu^Hg.)a8b,S,  4(0u,.Pb)S.SbA 


150.  Jordanite  4PbS.A8,S,    Orthorhombic    0-5375  : 1 : 2-0305 

151.  Keneghinittt  4PbS.Sb,8,  "  0-5289  : 1  :  0*363% 


152.  Geocronite  5PbS.Sb,S,  «  0-5805 : 1  :  0*5028 

153.  Stephanite  .  5Ag,S.Sb,S,  '*  0*6291:1:0*6851 


154.  Kilbriokenite  6PbS.Sb,S, 

155.  Beegeriu  6PbS.Bi,S, 

Bichmondito 
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TETRABBDBiTE  aMOOF-TMTRASMDRET^TMSVAWnTM,  187 
1581  Mrbuito  9Ag^Sb,S,  0«7S3 : 1 : 0-9181 


157.  Pflljuniito  12Ag,S.Sl!A 


148-149^  ^WTPAWWttBiTT— 

Tstxahadrito.  Araentum  aneoioo  cupro  et  feiro  intiietmU«tum,  Ftl«ti»  Onuerti,  MSnam 
tgtoA  griaea.  WaU.,  ^8,  1747.  Fftlcn.  Xmntum  cupro  et  anliinoDto  lulph.  mioenjlMlitmi 
OroMi.,  157.  1788;  Pyrftca  euprl  CriwuL  FUukuftferen.  OwuC.  170^  17W.  Argentum  dnemuf 
crysullU  pynmidaUs  trigonip  «.  Bem,  Ulboph..  1.  SS.  177&  Cupram  clneraum  cryit.  trlcoBbk 
etc..  V.  Born,  lb.,  106.  Falilen,  Kupferfahlen.  Schwanen  pt.,  Antimonfahlen,  Qerm, 
Oimogiltigerz  Oerm.  pi.  Mine  de  cuiTre  gtiat  d»  Li$is.  Crlat..  3,  SIS  (with  flgt.  cryit.),  1788. 
Cuivre  gris  F^.   Cobre  gria,  FftToudo  Omjr  Copper  Ore.  Fuiabue  Bntd..  Tr.,  a.  488^ 

183t.  Tetnedrit  BtkL.  Haadb..  6881  184B.  CHnoedrtt  pt.,  Falillt,  BnUk.,  B.  H.  Ztg-. 
36. 181.  - 

Argm^.:  Argentum  rude  albun*  jrt.  A^fie.,  Fom.,  883. 1646.    Weiigylden,  Mioer*  tnentl 

"   ,  ^}fMiglltigas 


albept.,  WaU..  812.  1747;  Croastedt.  158,1768.   Wetegdltlgerspt..  SUberfsblen.  ^}fMiglli 

g:.  Schwangiltigera  pt,  Omrm.   Aubtbonite  Amftm  Berc.  JB.,  97,  888,  1648.  FMbenrit 
nv  .  MiD..  117.  iSsa.    Polytelh  KU.,  IW.,  10,  1868  TooC  of  OMt.,  SjB..  81,  J847]. 
Leukargyrit  Weitbaek,  Synops.  Hln..  82. 1875. 

Msratrial:  ficbwtrzers  pt  Wtrn.  CuecUlberfablen  Germ.  (TrtuglUigerx  pt.  Bmum. 
Spuiolitb  ICbL.  MId.  Nudco.  96,  1668  SchwMzlt  Keiuu..  Min..  L  c.  185§.  Heniwsit  Brdtit., 
B.  U.  Ztg.,  36. 182. 

Malinowekite  AiAimmN,  Domeyko  Mia.  Chill.  6  App.  1878;  Utn.  Piioa.  199,  1878. 
KepwiUte  PicWMfm.  J.  Ariat.  Soc.  fl3. 190.  1864.  Btndarfta  AMmfiiry.  Kiltb.  Oea.  Bern,  178^ 
IBATOoppite  BeM,  A.  ITAMardi.  Min.  Tow;.,  2,  841. 1878.  FrigidUe  wl.  D'iliAMi:  Att 
Soc.T(wc..  179. 1881.  Njckelfahlwi  Jrmaii.  Ze.  gr.,  %  888, 1884.  Kobtltffchten  BmM^, 
JbL  Mia..  984. 1666. 

TcBaaatlt*.  €h«7  Sul^uret  of  Copper  In  dodecahedral  crrftala  AiMriy.  Brtt.  Hln.,  1817. 
Tennuitite  Wm.  A  R.  PhiUim,  Q.  J.  Sc.,  7.  00,  100.  1819.  ArwotkAlfablerx  (Ttfrm.  Euprer* 
Ueode  BrmtA..  Cliar.  181.  951,  l&S.  Pogg.,  9.  618.  1897.  SaQdbergerit  BrwUh.,  B.  H.  Zlg.,  29. 
187. 1866.  ErrthrocoDlte  Adam,  Tibl.  Xin..  60,  1860.  Ziokfablerx  Otrm.  JoUaoita  mMto, 
Zi.  O.  Ges..  23.  486. 1871.    Fredricit  ^.  ^U^rwi,  O.  FOr.  IVrb..  6,  88;  1680. 

ADDlTttc  Braunt.  Mittb.  Get.  Beni,  67.  1654.  lUoolte  Brmuu,  Atoram,  Jb.  Mlii..  SIO,  UIQl 
bbaltwiaittath^erz  Sandber/ftr,  Engioge.  809.  1665. 

IfonMtric;  tefanhedraL  Obaenred  forms*: 
«aOO.W)  /(810.H8)        an  4(mH)»'       ^.  (4ll. -4^)  «(481.44>« 

:JJ"-^>,,  M888.I,  a  (811:9.2,  *(6ll.-l6)  ^'"^'^''^'^^  ''-f'iZ^^L^ 
•.(lU.-l)  j(774,j)i     ^(056.H)   «,{5il.-6-5)r    •  (831. 8-|)        «.  (w-76,-V^W 


P  (221.  2) 

TwinsV  (I)  tw.  pi.  0,  contactrtwius  with  the  comp.-foce  either  |  or  _L  to  the  tw. 
I.^and  penetratioD-twiD8,both  common, twinnine  often  repeated;  also  rarelytwins 
3)  with  axes  parallel  and  eymmetricul  with're^rence  to  a  cnbio  plane.  Uabit 
tetrahedral;  crystals  Bometimes  in  paraUel  position*,  u.  on  chalcopynte,  sphalmte. 
Also  maadve;  granalar,  coarse  or  fine;  compact. 

Cleavage  none.  Fracture  snbconchoioal  to  uneven.  Rather  brittle.  H.  =s 
3-4  5.  G.  4*4-6*l.  Luster  metallic,  often  splendent.  Color  between  flint- 
gray  and  iion-black.  Streak  like  color,  sometimes  inclining  to  brown  and  cherry* 
red.    Opaque;  sometimes  sobtranalncent  (cherrv-red)  in  very  thin  splinters. 

OMif..  Tar^ForTETRARKiiRiTC,  essentially  Gu.Sb.S,  or4Cn,S.Sb,S,=SuIphur 
23-1,  antimony  24*8^  copper  52-1  =  100. 

For'xByiCAirnTE,  essentially  Cd,As,S,  or  4Cu,S.A8  S.  =  Sulphur  25-5,  arsenic 
17-0,  copper  57-5  =  lOO. 

AatlnMoy  and  arsenic  are  umallv  both  preaeot  and  thus  these  two  ^Mcies  graduate  Into 
each  tMhm  mad  no  sharp  line  ean  be  draiwn  between  them.  There  are  also  vartstin  rontalnlng 
Usaaath.  cUefly  at  the  nraenial  end  of  the  series. 

Watthmr  m  copfiieT  Is  replaced  by  litM  zinc,  diver,  mercuiy,  lead,  and  larely  cobalt  and 
alcfcel,  aad  te  iraoes  tin  (Sandb )  and  perhaps  plalinuii,- ' 
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T.  Tatrahsdrlte.  ANTiHomAi.  Smuse. 

▼ar.— 1.  Ordinarjf;  lichtes  Fablerz  Oenn.  Cootaln*  little  or  no  bUtot.  Color  steel-gny  to 
dtfk  gray  and  iron-black.    G.  —  4  75-4-9. 

2.  Argentiferotu;  Fnibergite.  Weissgiltigerz  Oerm.  Color  usually  Bteel-gray,  lighter  tban 
the  ordinary  varieties;  sometimes  iroo-bTack;  streak  often  reddish.   G.  =  4'86-5'0. 

8.  Mercurial/  SeiwaitUe.  Color  dark  gray  to  iron-black.  Luster  oft«i  dull.  O.  =  S'lO 
chle^y.  Breithaapt  attempted  to  dlBtinguiah  nriedes  here  under  the  names  qwnMCto  and 

4.  IfuiKdfftrout.  Here  belongs  matiMwtkite,  also  a  variety  from  Arizona  Ouial.  84),  per- 
haps ano  polytelite,  p.  141. 

Other  varieties,  more  or  less  closely  conformingto  tbe  tetrahedrite  formula,  oocar,  cuntaininc 
Iron,  nickel,  and  cobalt  In  conBlderable  amount.  ^raUnum  xwcun  in  an  ore  ftom  OuadalcsnaJT 
Spahi,  according  to  VaugueliiL 


1.  X  3. 


Figs.  1.  8.  Simple  forms.   8,  after  Sbk.  4,  5,  Dilleohurg,  Cramer.   6^  Clausthal,  Sbk. 


tL  Tawnantite   Absbnical  Skkies. 

▼ar.— 1.  The  original  tennantlte  from  Cornwall  contains  only  copper  and  inn  (to  9*7S  P^'e.» 
-Phillips).  In  crystals,  habit  dodecahedral,  also  cleavage  d  In  traces.  0.  =  4*97-4*48l  ColOC 
blackuh  lead-gray  to  iron-black. 

2.  Kuiifmilsnde  Oerm.,  Bandbergerite.    Contains  zinc  in  considerable  amount. 

FredrieU6  from  Sweden  has.  besides  copper,  also  iron,  lead,  silver,  and  tin. 

RioniU  and  annivite  carry  bismuth  lit  considerable  amouat  aa  well  as  antlmoDy.  TIlQ 
wiemuthkiobaltfahlm  of  ^andberger  with  binnuth  has  also  cobalt. 

I.  ANTUComAL  Series. 

Anal.— 1,  Reuter.  Rg.,  MIn.  Ch.,  100,  t87S.  %.  Ellen  H.  Swallow,  Proc.  V  Soc..  17,  469, 
1875.  8,  Kuhlemann,  Zs.  Nat.  Halle,  8,  600^  1856.  4.  Hutechler,  Jb.  Mia.,  275,  1877.  5^ 
Hfdegh.  Min.  Mitth..  3,  850,  1879.  6.  Genth.  Am.  Phil.  Soc..  23,  88, 1885.  7,  Bidegh,  I.  c. 
8,  Tlaimondi,  Min.  P€rou.  114,  1878.  9.  Rg.,  Min.  Ch.,  107,  1875.  10,  Untchj.  Mitth.  Ver. 
Steiermark,  p.  60,  1873,  Jb.  Min..  874, 1872.  11,  Becke.  Min.  Mitth.,  278,  1877.  12. 18,  Bibra, 
J.  pr.  Ch.,  96,  204.  1865;  14.  Hldegh,  1.  c.  15.  Genth,  Am.  J..  Sc..  49,  820,  1868.  16.  Corn- 
stock,  lb..  17,  401.  1879.  17,  18.  Nilson.  Za.  Kr..  I.  417,  1877.  19.  Hidegh,  1.  o.  20,  21,  Rg. 
Pogg.,  77.  251.-1849.  32,  Forbes,  Phil.  Mag..  34,  850,  1867,  23.  Burton.  Am.  J.  Sc.,  46.  823. 
18^.  24.  H.  Rose,  Pogg.,  16,  679,  1829  (also  other  anals.).  26.  Mann.  Babanek.  Min:  Mitth., 
S.  82,  1884.  26,  H.  Rose,  1.  c.  27,  28.  Carl  v.  Hauer.  Jb.  G.  Reichs.,  98.  l8iS2  (and  other 
analyses).  29.  Keraten,  Pogg.,  69,181, 1848.  80,  Weldenhuscb.  Pogg.,  76, 86. 1849:  81..Rath, 
lb.,  96,  322,  18SS.  82,  (Ellacher.  Jb.  Min..  596,  1865.  88.  Ralmondi,  Domeyko.  Hln.  Chili. 
8th  App.,  1876,  and  Min.  Perou,  122, 1878;  29*8  p.  c.  gangue  have  been  deducted,  other  analyses 
on  still  more  impure  material  are  given.  84.  F.  W.  Clarke  and  Mary  £.  Owens.  Am.  Ch.  J.,  2, 
178,  1880  85.  Bechi,  1.  c.  ^.  Funaro,  quolea  by  D'Achiaidl,  1.  c  87,  Fell«aberg.  1.  o. 
88.  88,  Hilger,  Jb.  Min.,  086,  098,  I860. 


Digitized  by  Google 


TKTRAHKDRITM  GROUP— TETRABEDRlTS—TKNSAIiTITK. 


130 


S     8li    Aa     Cn    FlB  Zb  Ac 


1.  liikctnl 

I  KevtHurport 
&  AndreuDcrf 
4  Eahl 

&  Ktpnik 

«.  Uke  City.  CoL 

7.  Hemagnind 
6.  Cajabutba 

9.  Musrn 
JO.  Brixl*gg 

U.  •* 

II  Algodon, 
13  " 


2.  ^ripwif^Simif. 
1&  Pmcott.  ArlzoDft 
1ft.  Hiull«DCft.  Peru  G. 

17.  OflrdsjO,apAtA0ntfaO. 

18.  •■ 

1>.  Kapoik  O. 
%,  HMsebenr.  wmi.  O. 
tl.  oyif.  a 

22.IaIeoriUD  O. 


o. 

=  BDi 

u> 

—  I'M 

O. 

O. 

0. 

B  4-889 

0. 

=4-n 

0. 

0. 

0. 

=  441 

tr  ao  S5-87 

I  8B-32  27-38 
95»  M-S 
35  81  34-31 

I  8S  97  35  M 


23.  SUr  City.  Nerula  O. 

24.  WolfNcb 

35.  PHbiHiD.  WmmgUHttn 
SB.  Fnfbns 


—  44-Oe  S  IT  8-M 
tr.  85-85  3-66  S  IS 
0'S7  87  18  8-M  5  00 
-3-«  86-8  8  8  4-5 
8-88  87-88  0  34  7-35 
8  33  87-68  0-«4  7-15 


=  4-70 
=  4-58 

=  4-688 
=c4-S8 
=  4:853 
=  4-37 

=  5-0 


SS-7S  89-83  4-75  89  61  4-75  1  44 
38-51  17-31  7  87  42-00  8  28  0  49 
35-48  19-15  4-98  89-88  8  48  8  50 
35-59  30-44  «-98  89  87  8-28  4  48 
88-55  15-80  6-50  40  84  1  44  6-36 
31-14  1164  90-05  88  73  6  88  — 
19-66  18  00  19  80  86  85  4  29  — 
88  53  1185  13  07  88-75  1-77  5  55 


1-81  B  091« 
3  80  =  99-48 

1  58  ^  100-97 
0  5  Co  0-5.  Bl  (r.  s 
1-83  =  99-74  [98-8 
0-60  Bl  0  87,  Mb  010 
r=  lOt-M 
0-05  =  99-87 
0-55  =  99  71 
O-60Nl.Col-64=98*0» 
—   =  100-05 
038  =  90-83 
0-45  Pb,Hcfr.=96-88 
0-58  Hk  tr.  =  9818 

0  39  md  1-38  =  sen 


98^ 
I  36  74 

34-16 
32-78 
34  35 
84-69 
94-80 

97-  48 

I  34-44 

98-  53 
94-9 
91 '17 


34-  87 
006 

37  48 
3618 

35-  68 

35-  74 
90  56 
34-85 

37-60 

36-  68 
880 
94-61 


tr.  88  16  1-05 

18  49  89-09  5-46 

—  86-58  0-79 

—  86  90  3  84 
1-06  82-59  0  90- 

—  83-40  419 

—  80-47  8  S3 

—  33-63  4-80 

—  37-41  4-37 

—  3S  38  8-73 

—  10-8  3-4 

—  14-81  5-86 


6^ 

214 
4-78 
4-73 
577 
8-00 


8-31 
8-86 
6-15 
607 
670 
7.56 


8-89  10  46 
4-65  18-57 

3-81  14  54 

8  10  17-71 

9  0  96-1 
0-98  81-99 


=  100-99 
=  99  84 
=  99  84 
=  99-60 

Mo  0-88  m  87-81 
«  97-08 
Pb  0-18  « 100' 
Pbl*48.liHol.0-84 
[a  88-74 
=  100  57 
=  99-91 
Fb  10-8  s  100 
519667 


8  8b 

%  MmHat. 

27.  Fbntacb         O.  =  4  788     94-89  8016 

28.  "  O.  =  5  107  94-87  35  48 
».  T.  di  Cutello  G.  ^  5-099  1  94  17  97-47 

G.  a  5-107     99-90  31-85 


Schwau 
81.  KonerbKh 
».  XoscbeUBBda- 


As    Cn    Fe  Zq    Ag  Hg 


tr. 
tr. 


83-  80  5-85  —  0  07  5  57  =  90-86 
80-58  1  46  —  0  09  10-69  =  96-67 
85-80  1  89  6-05  0*88   3-70  -  98-41 

84-  57  3-34  1-84  —  15  57  iiaog.  080  =  06  68, 


O  s  5*880  1 8808  19-84  9iM  85-84  0  87  0-69  —  17-37  ¥bV91.  Bl  0  8i 


O.  s  O-OOO     81-80  98-46  0-81  8919  1-41  010  — 


_[=  100 
17-89  Co  0  38.  Bk  157, 
[gtog.  1-89=99  87 


4.  Ftumi^mvU. 
Si  Pero.  MatinamHia 
MArizoM  0.=4-88 


8     8b    A*    Cn     Fe  Zn    Ag  Pb 

94-97  94-74  0-88  14-86  9  13  1-38  11-93  18-06  =  100 
91-07  94-79   —   88-58  0*50  —    1 80  16-38  =  98  01 


OAtr  VarittUt. 
9.  CtppO* 


G.=  4-718  f  97-01  89-01  —  80-10  18  08  — 
0.=4-8        90-06  95-80   —    19-89  19-07  tr. 


tt-SMtrm  O.  =4-087 
88.  Schwunrald  O.  s  4-9 

»  Xiakdorf  0.s4-8 


_   _  99-90 

0-01  Nl  7-65.  8iO,  9-90 
r=  96  97 

0-  90  Pb  0-88,  Bl  O-66t=100 

1-  87  Co  4-81.  Nl  tr.,  Bl 
[4-55  =  9^-46 

98-84  15-06  10-19  n-M  4-86  8-84  0*99  Co  3  96.   Pb   0  48. 

[« 1-88  =  99  74 


94-97  15-88  11-49  8617  8-70  511 
96-4  >  14-79  0-98  88-88  040  - 


AnaL— 1,  Rg^.  Mia.  Cb.,  66, 1880.  9,  Waekerftagel,  fUd.  8,  Pkttner.  Pog..  «7.  433,  1840 
4.  XerlMcb.  B.  H.  Ztg..  30.  187,  1668.  5. 0.  Orad,  quoted  br  A.  D'Acbiardi,  N.  Citn.,  II,  3, 
Mir,  187a   7,  Webakj.  1.  c   6,  Hldegb,  Mln.  MitUk,  9,  855, 1879.   9.  Petersen.  Jb.  Min,  1,  202. 

10,  HarringtoD,  Ti*n>.  R  80c.  Cuuda.  1,  80. 1883.  11.  Qroel,  quoted  br  Ralmondl. 
M\a.  Perou.  110, 1878.  13,  HJ.  SJtaren,  O.  FSr.  FlVrb..  5.  82,  1880.  18,  BnuDi.  quoted  \a 
Peteneo.  1.  c    14.  Bimasi,  L  c.   l%J*«leneii,  Jb.  Mlo.,  454.  1870. 
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S     As    Sb    Bi    Cu    Fe  Zn 

TennatitiU. 

1.  Cornwall,  cryH.  26-61  1»  08  —     -   51-63  1  W  -  _  99-81 

8.  •  •  0.  =  4*M    26-88  SO  fiS  —     —  48  68  8*09  -  =6918 

S.  Freiberg.  28-11  18-86  <r.     —  41-07  a-28  8-69  Pb  0-84.  Jl^M 

4.  Morococha.  £amfA«raenfa.  ti.=4-S7  2a-12  H-7S  7  10     —   41-06  2-88  719  Pb  2-77=  100-4a 

5.  Jucud  mlDea,  (TBrt.  26  05  16-78  0  13    —  43  20  4  00  2  00  Pb  (r.  =  9815 

6       "         "     mow.  20-52  15  60  4  54  —   S8  45  6  33  8  40  Pb  315  =  99  88 

7.  Julianila  Q.  =  512  26  50  16  78  1-42  —   52-80  0-79   —  Ag  0  54  =  98  33 

8.  Szaska  O.  =  4  92  25-98  1911  0  10  —   53  60  0  89   —  Ag  0  08  =  99  26 

9.  WUbelmine  mloe  G.  =  4-87  27-46  80  68  tr.  0  98  46  66  3  08  0  88  Ni,CoO'30=99-93 
la  C^pelton,  Quebec  O.  =4  633  37-99  15-84  4-53  ^  43  09  8-77  4  56  Ag  0  21,  Pb  0-3S 

f  ^^8*73 

11.  C^amarea  36  05  16-78  6  18    —  48  80  4*00  8  00  tr.  =  98  2S 

13.  Fklun,  fi^edrieiU        €l.  =  4-«5    87-18  17*11  (r.     ~  48-88  6-OS  Sn  141,  Pb  3  34,  Ag 

[8-87  =  100-lft 

Biimuiiiferous.. 

13.  Cremeaz,  il^iiitf  99-10  114^  8  19  18-07  87-68  6-ffl  —  AgO-04.  Co  1-20 

[=  101-OT 

14.  Val  d'Anniviers,  Annitite  88-75  10  06  8  80  4-94  8S-57  8  86  8  01  tnaol.  9-40  = 

riooas 

15  Neubuloch  0.  =  4*906  84-85  13-98  4  38  6-38  41-43  8  74  8-83  Ag  fr.,  Pb  1 -53 

[Co,Ni/r.=99-50 

Pvt.,  otc.— Differ  ia  the  differeot  varieties.  In  tbe  closed  tube  all  the  antlmoDial  kinds  fuse 
and  gfre  a  dsrii  red  sublimate  uf  aniimoDy  oxvsulphide:  ivheo  containing  mercury,  a  faint  dark 
gray  sublimate  appears  at  a  low  red  beat;  and  if  much  arsenic,  a  sublimate  of  arsenic  trisulpbide 
Brst  forms.  Id  the  open  tube  fuses,  gives  sulphurous  fumes  and  a  white  sublimate  of  antimouy ; 
if  aiseoic  la  present,  a  crystalline  volatile  sublimate  condenses  with  the  anttmony;  if  tbe  ore 
contains  mercury  it  condenses  In  the  tube  in  minute  metallic  globules.  B.B.  on  charcoal  fuses, 
gives  a  coating  of  the  oxides  of  antimony  and  sometimes  arsenic,  zinc,  and  lead;  tbe  arsenic 
may  be  detected  by  the  odor  wbei  tbe  coating  is  treated  iu  R.F. :  tbe  oxide  of  zinc  nssumes  a 
green  color  when  heated  with  cobalt  solution.  The  roasted  mineral  gives  with  tbe  fluxes  reac- 
tions for  iron  and  copper;  with  soda  yields  a  globule  of  metallic  copper.   To  determiue  tlM 

?resence  of  a  trace  of  arsenic  by  the  odor,  it  is  best  to  fuse  tbe  mineral  on  charcoal  with  soda, 
he  presence  of  mercury  Is  best  ascertained  by  fusing  tbe- pulverized  ore  in  a  closed  tube  with 
about  three  times  its  weight  of  dry  soda,  tbe  metal  suDliming  and  condensing  in  minute  globules. 
The  silver  is  determined  cupeflation. 

Decomposed  by  nitric  acid,  with  separation  of  sulphur  and  antimony  trloxlde. 
Oba.—Tetrahmriu  is  often  associated  with  chalcopyrite,  pyrite,  sphaleritti.  galena,  and  varfou» 
other  silver,  lead,  and  copper  ores;  also  siderite.  It  occurs  at  many  Cornlah  mines;  thus  at  the 
Herodsfoot  mine,  LIskeara,  in  tetr^edral  crystals  often  coated  with  iridesceut  chalcopyrite; 
at  the  Levant  mine  near  St.  Just:  the  Condurrow  mine:  near  St.  Austell.  Prominent  localitiea 
are  Andreaaberg  and  Clausthal  in  the  Harz;  Freiberg  In  Saxony;  Dillenburg  and  Horbausen  in 
Nassau;  at  Mllsen;  various  mines  in  the  Black  Forest:  Kabl  in  the  Siiessart;. Fflbram  in 
Bohemia;  'Kbgei  near  Brixlegg  in  Tyrol;  Kapnik,  Kremnitz.  and  Herrengrund  in  HunsaTy; 
Batgorre  near  St.  £tienue  in  the  Pyrenees.  In  Mexico,  at  Durango,  Guanajuato;  CbUi:  Bolivia, 
etc.  The  ar^tfn/i/sroitf  variety  occurs  especinlly  at  Freiberg:  Pribram;  the  Foxdale  mine.  Isle 
of  Man;  Huallnnca  in  Peru  and  elsewhere  in  South  America  and  Mexico.  Tbe  mereurial 
variety  at  ScbmOlnitz,  Hungary;  Poratsch,  Zavatka,  and  Koltcrbach  near  Iglo;  Schwalz  In 
Tyrol;  and  the  valleys  of  Angina  and  Castelloln  Tuscany.  Oojmite  and  friffittite  are  from  ibe 
mines  in  the  Val  del  Prigldo.  in  the  Apuan  Alps.  Studerite  is  from  Ausserberg,  Ober*WaIlis,. 
Switzerland;  named  after  Prof.  Bernhard  Studer. 

Id  the  U.  3. ,  tetrabedrite  occurs  at  the  Kelloge  mines.  10  m.  N.  of  Little  Rock,  Arkansas, 
with  galena.  In  Colorado,  near  Central  City,  GIIpiu  Co.,  In  fine  crystals,  often  in  parallel  posi- 
tion coating  clialcopyrite;  also  In  Clear. Creek  and  Summit  Cos.;  tbe  Ulay  mine.  Lake  Co.; 
further  in  Hinsdale,  Son  Juan,  Ouray,  and  Miguel  Cos.;  with  pyrargyrite  in  Ruby  District, 
Gunnison  Co.  In  Nevada,  abundant  at  tbe  Sheba  and  De  Soto  mines,  Humboldt  Co.,  massive 
and  rich  in  silver  (the  I>eSotocontaininKl6-4  p.  c.  of  silver,  Allen):  near  Austin  In  Lander  Co.; 
Isabella  mine,  Reese  river.  In  Utah.  In  Arizona  at  the  Heintzelman  min^  containing  li  p.  c, 
of  diver;  at  the  Santa  Rita  mine;  at  various  points  tn  British  Columbia. 

Ttnnantite  has  been  found  at  the  Cornish  mines,  particularly  affHieal  Jewel  in  Owennai^ 
and  Wheel  Unity  in  Owlnear;  usually  In  splendent  crystals  Investing  other  copper  ores;  also  at 
the  Bast  Relistian  mine;  at  Freiberg  (Eupferblende);  at  the  Wtlhelmine  mine  fn  the  Bp^sart: 
Also  at  Skutterud  in  Norway.  At  Capelton.  Pr.  Quebec,  Canada.  Named  after  the  chemist. 
Bmitbson  Tennant  (1761-1815).    See  further  p.  1049. 

JuUanitt  is  from  the  Friedrlch- Julian  mine,  at  Rudelstadt,  SUetia.  JMmU§  ttom  tbe  Vtl 
d'Annivlers.  Switxerland.   Firtdrieita  from  Falun,  Sweden. 
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Att.  -ChftlcoiTrtteb  naltchite.  uuHte,  bourpoBto,  crychrilet  dnubw,  MvtfUiih 

occur  ta  paeudomorphi  after  teUmbediitc. 

ArtiL— ObuSMd  Iw  Daraeher  In  tetnliednl  ojntali  ud  of  wjfnc  oompcuttiOB.  GL  R» 

32.828.1851. 

Occun  M  m  recent  fonnation  at  PlombMni  and  at  Bourbon se-Ioa-BalM  (Daubrte). 

RiL— ■  Sadefaeck,  monognph  with  autboritlci,dcaeriptloa  of  meihodiof  twlnnllkf.  He.,  &l 
0.  Oo.,  34.  497, 187S.  ■  8&.,  Horbauaeo.  Z*.  Kr.,  1,  1877.  ■  Oroth,  Mia.-8aininl..  W«- 
im  « Catluein,  BrUkEg,  Za.  Kr..  ».  858,  1884.  Hin.  Mltth..  10.  58,  1888.  •  Rath.  Boliria, 
Ber.  nied.  Oea..  June  7,  ISSB.   •  Bbk.  L  c,  also  Becke.  HId.  ilUtta.,  ft.  881. 1888. 

NVAUun  K  i^tttov^.  J-  Aalat  Soc.,  23, 170.  185C  Deacribed  aa  a  carboaate  of  Ua- 
■nth,  copper,  etc.:  ahown  bj  Mallet  (Rec.  O.  Sarr.  India,  It,  880^  1885,  Mia.  India,  80, 1887)  to 
beiiailriy  tetiahedrite.   From  near  Khatmandu,  Nepil. 

Fblditb.  An  ore  from  mine  Altar,  80  leaguea  from  Coqulmbo,  afforded  F.  Field  (J.  Ch. 
8iML.  4,  SSS.  1891),  8  80-85.  Aa  8-81,  8b  80-86.  Cu  86-78.  Za  7  98,  Fe  1-88,  Af  1H)75,  Au  Om 
It  h  nfi,  vi  rntMj  amwarance.  gieeniah-gray,  iligbtly  radduh,  with  powder  brifbt  nd. 
Donnrko  conddera  it  unpora  with  qihalerite,  pjrii*,  and  galena.  Eltlmg  obeerrca  (Ik.  tf. 
i4fl;  18W)  that  the  itmettnmon  b  aoaloioua  rather  to  enarglte  thoD  tetnhedrlte.  KenofoU  haa 
UBcd  it  Jnudiito. 

P(».Tnun  OlaA.,  Bjm.,  81,  1847.  WdngQitfnrz  <hrm.  pt.  Conttau  mainly  of  lead, 
jflm,  utimony.  and  nitphor.  Olg<i^er  dtea  the  following  analnia  by  Rammalsberg  (Pogg.. 
M,  515. 1848)  of  an  ore  from  the  Hoffnung  Oottea  mine  near  Freiberg,  a  8ne-granular  ore, 
baftag  O.  =  8-488^*465.  appatenUv  bomoceneoua  but  aooiewhat  mixed  with  ephalerlu  and 


nrrfX-  glapioth  alaoanalyaed  a  related  wu&tguUigtn  frwn  the  HlmmalafOwt  mine  gear  R>U 
betg(Bebr.,1.  188,1788rdf.SlhEd..p.l04).  Analyili.  Rg. : 

8  22  58     Bb  [22-38]     Cu  0  88     Fe  8-88     Zn  8-79     Pb  88*88     Af  5-78  s  108 

Rammelsberg  makei  the  mineral,  from  hla  aaalyiii,  a  ailver'lead  letiahedritc^  with  th« 
foimala  4(Pb.Ag.Fe,Zo)8.Sbi8.,  in  which  tha  ntio  Fe:  Zn:  Pb  +  Ag  =  a:  S:6k  and 
Pb :  Ag  =  7  : 1.   Cf.  maUnowiUte.  p.  187. 

CLATm  W.  J.  Tapter,  Proc  Ac.  Phllad.,  p.  806.  Not.  1858.  In  tetrahednma wltfi  dodeca- 
kcdnlplaaes.  Cryctali  amall.  Alao  Duueive.  Incnutlng.  H.=  2*ft.  Luiter  metallic.  Color 
■adMrcak  Uacfciah  Icad^giay*  Opaque.  Analyala— W.  J.  Taylor: 

8  8^     Aa  9-78     8b  6  04     Pb  68*0     Cu  7-«7  (nua  m  100-78 

From  Peru.  Probably  a  result  of  alteimtlim.  Bequlm  fttitber  liiT«tiigatkHi.  NuDed 
•Act  Itani.  Joeeph  A.  Cliqr  and  J.  Randolph  Cl«/. 


150.  JOBDAMim  Ba&,  Ber.  nled.  Gea.,  31.  84. 1864:  Fogg.,  133,  8B7. 180C 

Ortborbombic.   Axea  d:hid  =  0*53747  :  1 :  2*0305  Ratb*. . 

100  A  110  =  38"        001  A  101  =  75^  lO^'.  001  A  Oil  a  «S*  46|'. 

Ponai:  w  (108.  fi)  g  (018,  J-l)        a  rtW.  i)       « OU  *)         a  087  |.8> 

«  tool,  0>  «  (208.  |  A  (025,  f  l)  (118,  j)       k  (112,  *)         -      "  W 

.(088.n>    *;;^'|-;;    f;;jM>  '/^^^  Z^tt 

mm*"  =  56°  81'  eS  =  35"  834*  Cf     ■  80'  Iff 

im-     =  83'33'  eC  =  47"  0*  ee'    =  92-  24' 

=lS'I8*'  «.f  =  *fi5  0-  AA-  =118-9' 

*ir  =i5P'8?      ^z'^'xP  = 

i     =  SI??  *»•  =  86'40-  -  55 

W      Z  S"  U-  =  80'  4'  AA'"  s  54*  55' 

S         iS«  S  «0  =  60*  fiO-  JO/y  a  68'  11' 

£5     -ilS»J5  cA=74'24l'  i)/)"' =  108' 15' 

9f     =lVr9i*  e  82- yy"  =114-88' 

Tfrins:  tw.  pi.  m,  commoa;  often  repeated,  producing  pseudo^hexwtiul 
forms,  like  tboae  of  srngonite.  Crystals  six-sided  with  c  predomiiwtiDg.  aomfltinM 
Mralar;  the  gyruDidal  planes  narrow  and  often  striated. 
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Cleavage:  b  distinct.  Fracture  conchoidal.  Brittle.  H.  =3.  0.  =  6493. 
Luster  metellic.    Color  lead-gray.   Streak  black.  Opaque. 

CoB^— Pb,As,S,  or  4PbS. Ab,S,  =  Sulphur  18*7,  arsenic  12-5,  lead  68-8  =  100. 
AvaL— 1,  SipOcs.  Min.  Hittb..  20.  1878.  S,  Ludwig.  lb.,  p.  816.  material  cootainiag  a 
IttOa  galena. 


1.  Bin  DCD  thai 

2.  Nagy&g 


O.  =  6-888 


S 
18-16 
1706 


As 
12-71 
8-90 


Sb 
0  It 
1-87 


Pb 

69-  97  =  100  9S 

70-  80  =  90-68 


ftrr.— Cf.  Bartorlte. 

Oh. — From  Iinfeld  fa  the  BlnDenthal  Iq  cavities  in  a  cryatalliDe  dolomite  with  the  related 
minerals  dufreooysite,  sartorite,  bioDite,  also  sphalerite,  etc.  With  sphalerite  and  galena  at 
Nagy&g  Id  TransylTaDia. 

NuDed  after  Dr.  Jordan  of  Saarbrdck. 

Be£— <  Fogg.,  laa,  887,  1864,  and  lb.  Erg.-Bd.,  6,  86S,  ISTSL  '  Tteh.,  Nagyfig,  Min. 
Hitth.,  815.  18m  •  Levia,  Blnnenthal.  2m.  lLt..\  181. 1878.  See  p.  1080. 


161.  BCBNEaHXHITB.  Beehi.  km.  J.  Sc..  14,  60.  1852 

Orthorliombic.   Axes-<S  :h:&^  0*52891  :  1  :  0-36317  Miers'. 

100  A  110  =  27"  52' 29",  001  A  101  =  34**  28'  30".  001  A  Oil  =  19*  57'  34". 


Forms' : 

a  (100,  M) 
h  (010,  V-i) 
e  (001.  0) 

0  (820, 
m  (110,  J) 
B  (840. 
<  (980. 

MM 

as 

IF 
TT 

vxr- 


f  (850.  i-l) 
T  (120, 1-5) 
{ISO.  i-8) 
i  (270.14) 
27^(140,  t'4) 

h  (1-10  0.  i.ro; 
k  a  iA-o.^-fs) 

y  (808.  H) 


88'  W 

65' 45' 
109'  87' 
108'  8- 
86"  4r 
80'  86' 

dtf     =  8r64' 


00* 

av 


8  (6-018,VH)      Q(021,  8.i) 
d  (103.  i-i) 
*   (208,  VJ) 

6  (405.fi) 
V  (101,  1-i) 
u  (501,  5-f) 

n  (Oil.  1-S) 
W(048,fl) 

=  49M2'  Tt  - 

=   68*  57' 
=  •K'  814' 
=:   89' 65^ 
=  71"  59' 

=   62'  9*' 
~  67'  47'  m    =»M°  lOJ' 


g  (0-24-11. 

r  (HI.  1) 

*  (84-84  18,  H) 

•  (844.  1-1) 
at  08-24  18,  fH) 
(  (122,  1-S) 
^  (12-84-18.  JJ-S) 


Ufi  = 
fr"'  = 


68°  2r 

45°  1' 
68'  7' 
61°  18" 

65' 41' 

88'  20" 


tt'" 
PP' 


p  (121,  3^)? 

p  (12-24-11.  ft-jj> 

u  (144,  1-4) 

X  (6-2418,  H4) 

(142,  el)-. 
ff(6-8411.#4) 
/«  (184.  S-S) 


=  85' 46' 

=  37°  65' 

=  68'  r 

==  61'  50* 
=  81°  8* 
b68'  50' 


Bottino.  after  Uleis. 
1870.  7.  B.  J.  HMigtoo^  Trans.  R.  See.  Ciwada,  l.  79.  1888. 


Crystals  slender  prismatic,  Tertieally  striated.  A1b4^ 
massive,  fibrous  to  compact. 

Cleavage :  a  perfect,  but  interrupted ;  c  difficult. 
Fracture  conchoidal.  Brittle.  H.  =  2-6.  G.  =  6-34- 
6*43;  6'399  Miers,  6*432  Loczka.  Luster  metallic, 
bright.  Color  blackish  lead*gray.  Streak  black,  shin- 
lug.  Opaque. 

Comp.-Pb.Sb,S,  or  4PbS.SbA  =  Sulphur  17-4, 
antimony  18*6,  lead  64*0  =  100.  Copper  »  usually 
present  m  small  amount. 

AoaL— 1.  £.  Bechl.  1.  c.  2.  Rath.  Pogg..  133,  876.  1867. 
8,  Martini  A  Fanaro,  Att.  Soc.  Tosc..  3.  110, 1876.  4,  Locaka. 
ISldL  K02l.>  13.  806.  1888.   ff.  6,  Frenzel.  Fog8->  ^ 


B  Bb  Pb  Ca  Fe 

1.  BottfaiD  17*63  19  28  50-21  8-64  OHi  =  99  90 

3.  G.     6-849  16-97  18-87  61  47  0  89  0-28  Insol.  0  8S  =  06-8S 
A  16-96  19-50  60-87     —  3  68  =99-48 

4.  "  O.  =  6-483  17-49  16-80  61  05  2  88  0  80  As  0  28.  AgO'U  98-81 
0.  SaxoDT  Q.  =  6-867  17  04  19  60  61  88  188  uruM.  =  99  85 

«.      "  18-33  1911  60-09  1*66  025  =  99  38 

T.  Oknada  G.  =6*88  16*81  19*87  61-46  1*86  0*07  As  (r.,  Ag  0-08  =  98*14 
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Pyr^Like  xlDkeDlte. 

Om.— Occunfti  Bouioo,  near  BenmT«aA,  In  TuacMiy,  with  galena,  boulanmrlie.  Jamcaoniie, 
dCudalwciyitaboCalblt*;  also  in  the  n^bboHng  valley  of  Cutello.  nomiMOclieen- 
lupf  near  Schwanenberg,  Saxooy,  dtanmlnated  through  emery;  at  GoldkRnach.  Alio  with 
uuiiu  aod  dolomite  as  a  Tcin  in  gaeim  at  Harblo  Lake,  Barrie  townahlp.  Ontario.  Canada. 

Firet  obKired  by  Prof.  Heneghlnl,  of  Pisa  (1811-18H0),  after  whom  it  was  nani«d. 

BaC— <  Botlioo.  Mln.  Har.,  6,  S»,  1884;  KreoDer  (F&ldt.  KOzl..  13.  887,  850, 1883)  obtaloed 
muIt  the  siune  resulu.  Katn  made  the  species  monocliolc.  Ponr-.  132,  1867.  Cf.  also 
Sdimidt.  Zs.  Kr..  8.  818. 1884;  UUttce.  ib.,  9, 284, 1684.  The  position  of  Mien  U  here  retained. 


1S2.  aEOCRONITB.   OeokRMib  SmnOtrg,  Ak.  H.  Stockholm,  184.  1818.  Schulilt 

Eiutm,.  Uandb.,  166,  1847. 

Orthorhombic.    Axes  d:h:d  =  0*5805  : 1  :  0  5028  Kerndt'. 
100  A  110  =  ♦30"  8',  001  A  101  =  40**  54',  001  A  Oil  =  86'  44'. 
Ponns!  a(100,  i-i):  mdlO, /):  3-S>. 

Angles:  mm'"  =:  60*  16".  tk  =  114'  16  ,  W:"  =  •m\  kk  "  =  88*  Iff 

Crystals  rare.    Usually  massive;  granular  and  earthy. 

Cleavage:  r/i  distinct;  ^  less  so.  Fracture  unuven.  H.  =  2*5. 
0.  =  6*3-6  45.  Luster  metallic.  Color  and  streak  light  lead-gray 
to  grayish  blue.  Opaque. 

Cmpw—Pb.Sb,S,  or  5PbS.Sb^,  =:  Sulphur  16-7,  antimony  15-7, 
lead  67*6  =  100.  Part  of  the  ftntimony  may  be  replaced  by 
arsenic,  uid  the  lead  by  copper. 

AmaL—l.  Sranbeic,  L-c.  8,  Sauvage,  Ann.  Mines.  IT,  525,  1840. 
3,  Kerndt.  Fogg.,  66,  808,  1840w     4.  Hauckhoff,  O.  F6r.  Fnth.  I.  f». 

13». 


Kerndt 


6b     As    Pb    Co  Fe 


1.  Siila.  Sweden     O.  5-68 

2.  Merido.&Aubtfa  O.  =  6-48 

8.  Tuscany  O.  =6-45-647 

4.  BjOrkskoganaa  O.  =  6-86 


16-  86  9-58  4-70  65-4S  I  Sl  0  48  Zo  O  il  =  9808 

16  00  16-00  —  64-88  1-60  —  =89-80 

17  88  8-68  4-78  66-55  115  I  TS  =  10116 

17-  78  17  88  —  67-09  6M  0  U  =  08  05 


Pyr.— Same  a>  for  tiokentte. 

Oha.— From  the  ^Iver  mines  of  Sahi  In  Sweden;  also  tna  floe  crystallloe  dolomite  at  BJOrit- 
skogsoai,  Orebro:  fnnn  Galicia,  Merldo  in  Spain,  In  nodules  in  galena;  Val  di  Castello  near. 
I^etro  iuaio.  In  l^scany.   Also  at  Owen's  Valley,  Inyo  Co..  Cal. 

The  name  geocronite  is  derived  from  yij,  earth,  and  Kporoi,  Atteni,  the  alcbemtotlc  aamt 

for  lead. 

A  mineral  found  at  Tinder's  gold  mine,  Louisa  Co  ,  Va.,  may  be  (his  species.  It  coniatn^ 
sccordiuf;  to  Oenth  (Am.  J  Sc.,  19,  9,  185S),  S  16.  Pb  60,  Ag  0  25,  with  iDtimuuv  and  arsenic. 
G.  =  6  393 

An  aotimonlal  ore  from  between  La  ^£  and  Yungas,  in  Bolivia,  Is  referred  here  by 
D.  Forbes  rPhtl.  Mag..  29. 8,  186S), 

Rat— I  From  Val  dl  Cftstello.  Fogg..  66,  808, 1840. 


153.  STZIFHANrFB.  Argentum  rude  nigrum?.  Oerm.  Scbwamrz,  pt.,  Affrie.,  iDt^rpr.. 
48-2.  1456.  Svartgyldeu,  Schvartsertz,  pi.  Hioera  argunti  nigrn  spoogiosa  (Tr.  Freiberg)  Wall., 
313,  1747.  Argentiitn  minenllsatum  oigTUm  fragile  (fr.  bchemnitz,  etc.),  ROscbgewflchs  (of 
HuDg,  miuers)  Bom.,  Litboph..  I.  61,  1772.  Sprftdglaserz  Wern.,  1789.  SprOdglanwrz, 
BriiUtf  Silver  Ore,  or  Glance.  Brittle  Sutpburet  of  bilver.  Argent  jiolr  pt.  H.,  Tr,  1801. 
ArKDt  sulfure  fragile  Fr.  SchwarzgQlligerz  Leonh.,  Uaudb..  63!j,  10-26.  I^turow  , 
Tr,  3.  433.  1832.  Stepbanlt  A^itf.,  Uandb.,  570.  1845.  ADtimonsilbcrglaoz  BrnM  ,  1830. 
Scbwandlberglanz  Otoeter,  1881.  Prismatischer  Helanglana  Moht,  1824.  Tigererz  Germ. 
Rodder  oegro,  PlaU  antia  l^n. 


Vrba' 


Orthorbombic;  faemimorphic  Axes  d  :  t  x  d  =  0-629139  :  1  :  0'68513S 
100  A  110  =  32"  10*  31".  001  A  101  =  47"  26'  24".  001  A  0ll=*34'*  24'  59" 
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Fonu*: 

a  (100,  j-i> 
A  (010,  t-I) 
«  (001,  0) 

X  (810,  t-S) 
L  (210,  »-2) 

fR  (110,  /) 

«  (S50,  H) 

U  (120,  t.5) 
ir  (180,  i  %) 
J  (160,  «^) 

*  a:ii  o.Mi) 

/!.  (103,  i-t) 
.  tf,  (208,  l-i) 
i*  (101, 

(201,2.1) 
O  (801,  8-i) 

a  (018.  fS) 


t 
a 

if 

i 
d 
« 

E 


(012,  l-I) 
(033,  l-i) 
(045,  l-i) 
(Oil,  14) 
(048,  fO 
(082,  1-0 
(021,  2  i) 
(041.  4-i) 
(061,  6-{) 
a.  (071,  7-1) 
d,  (016-2.  V-J) 
(081,  S-t) 
(0  I41.  14-1) 

S.  (115.  i) 

?  (IW.  « 
Jf  (118,  i) 
A  (112.  « 
I  (228,1) 
P  (111,  1) 


P»  (554,  }) 
p.  (448.  1) 
P  (382,1) 
r  (221,8) 
fi  (778,  I) 
r,  (331,  8) 

£  (916.  f  6) 
r  (512,1-5) 
A  (818,  1-8) 
«  (312.14) 
C  (811.8-8) 
2  (311, 
<P  (535.  I  f) 
ip  (583,  f  D 

*  (461,  6-1) 
A.  (858.  H) 
S{8HH) 
X  (852.  H) 


*  (851,  5-i) 
F  (501.0-1) 

*  (713-8  V-V) 
H  (122,  l  i) 

«  (248.  1-2) 
£  (131.  2^) 
P  (341.4-5) 
r  (371.  7-i) 
a-  (258,  f  ^) 
w,  f5-15-27.  1-8) 
CD,  (185,  1-8) 
»  (134,1-8) 
».(3-911,  V^4) 
»,  (267,  f  8) 

(8-910^ 
wt  (18  89-40,  IfS) 
/  (188.1-8) 

*  (182,1-8) 


w  (131.8-8) 
<i  (311  8,  V-V) 
}r(811-8.  V-V) 
3*  (142,  24) 
M  CW1,84) 
<,  (818-6.  V-f  > 
n.  (156, 1-6) 
K  (155,  l-§) 
n  (158,1-6) 
e  (163.1-5) 
r  (151,  5-6) 
V  (8151,  15^ 

V.  (172,  ^-^) 

•'I  (193,  8-6) 
(192, 1-8) 

e  (a-38-7.  v-ii) 


Also  uncertain  (312. 1-S),  (737,        y,  (4-Sl-l%  {f  $)  or  (8-16'10,  f  •Q'). 


AA'"  =  28"  41' 
mm'"  =  64'  21' 

FIT  =  wsr 

ITS'    =  SS'SO* 

/S./J,'  =  67*  8' 
pfi'  =  94' 53' 
^y*     =  130"  41' 

te      =  49°  6' 
1. 


**'  =  68°  50' 
d«f  =  107'  45' 
«'  =  189°  54' 

<»  «   17' 50" 
eJf=  38' 18' 
«A  =  82' 46' 
eP  =  •58'  8'  4ff' 
eC  -  78'19|' 


e2  =  66'  31' 

eJi  =60'  16' 

cw  =  66"  44' 

ey  —  74°  2T 

JfJf'=  38 

AA'  =54 

Pi"  =88 

aS  s38"  6' 


AA'" 

PP" 

SS'" 

=  24'  14' 

-  88°  80' 

-  49°  44' 
=  81"  544' 
=  22'  4r 

=  86'  44' 
=  28'  21' 
=  47'  66' 

3. 

c 

6. 


Figs.  1.  3,  Simple  forms.  8,  PHbrftm:  4,  Aadreanberg.   6.  6,  Pribram.    8-6,  Vrba. 

Twins:  tw.  pi.  (1)  of  ten  repeated,  hence  pseudo-hexagonal;  (2)  (130); 
(3)  a  or  b,  and  comp.-face  c,  observed  in  hemimorphic  crystals.  Crystals  usually 
Bhort  prismatic  |  d;  also  elongated  |  d,  and  tabularj  c.  Hemimorphism*  shown  hj 
want  of  symmetcy  in  sitriations  on  m  |  edge  m/r.  Also  massive^  compact  ana 
disseminated. 
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ClMTige:  h,  d  imperfect  Fractare  sabconchoidal  to  Qneren.  BHttlau 
H.  2-2-5.  6.  =  6 -2-6 -3.  Luster  metftUic.  Color  and  itreak  iron-blaok. 
Opaqae. 

Cmf^Ag^SbS.  or  5AgjB.Sb^  =  Sulphnr  16*3,  antimonj  15-2,  tilver  68*5 

=  100. 

Aaal^l.  Frenzel.  Jb.  Kin.,  m  iSm  2.  KoUr.      Kr.,  6,  4S5. 188t  AIM  Blh  Id.. 

p.  lOS. 

B         8b  As 
1.  Freiberg  O.  s  6-28         10-49     15-7«     68-M  a  100-W 
%.  FHbnun   ti.  =  •'871        15*81      ie*48     «7  61  Cu.  Fe  Ir.  »  M-90 

Pjr.— In  the  cloMd  tabe  decreplutet.  fuws,  and  after  long  lieatleg  gives  a  faiot  sublimate 
ofaDMrnonjozysulptiide:  In  the  opeo  tube  f usee,  gtriog  off  aDtimoolal  aud  lulpburoua  fumes. 
B.B.  00  charcoal  fuses  -with  projection  of  small  particles,  coata  the  coal  with  antiioony  trioxide, 
vbicb  after  long  Mowing  Is  oomed  red  from  oxidized  silver,  and  a  globule  of  metaluc  silver  u 

obtsioed. 

Soluble  in  dilute  heated  nitric  acid,  sulphur  and  antimony  trioxlde  being  deposited. 

Obs.— la  Teius,  with  other  silTer  o^e^  at  Freiberg,  Scbneeberg.  sod  Jobmangeorgenstadt  la 
Sanmj  (see  Freuzel,  3Iiu.  Lex.  Sacbs.):  at  Pfibmm  and  Ralieborziiz  in  Bohemia;  at  ecbemaltit 
and  bnuDltz  in  Uuugmry;  at  Audraisberg  in  the  Hatz;  Kongsberg,  Norway;  Wheal  Newton, 
C<»iiwall;  Zacatec&s  and  Guanajuato  in  Mexico:  in  Peru;  Chafiarcfllo.  Chili. 

In  Nevada,  a  rather  abundant  silver  ore  In  the  Comstock  lode;  at  Ophir  abd  Mexican  minea 
k  fine  crystals:  in  the  Reese  river  and  Humboldt  and  other  regions.  In  Idabo,  il  the  eUvflr 
Bdnes  at  Yankee  Fork.  Queen's  River  district  and  elMwhere. 

Named  after  the  Archduke  Stephan.  Mining  Director  of  Austria. 

Alt^— Crystals  occur  altered  to  silver. 

B«£— '  PHbram.  Ber.  BObm.  Qes..  p.  119,  18M:  closely  similar  results  were  obtained  bv 
Haidinger,  Mio.  Hobs.  2.  ISM;  ScbrAder,  Andreasberg.  Pogg.,  9ft,  «08,  1806;  Morton, 
Konnberg.  Zs.  Kr..  9,  289.  1884. 

*SeeVrba's  monograph  for  anthoritiea,  literature,  many  new  forms,  full  list  of  calculated 
sogles.  etc.:  also,  earlier.  SchrMer,  1.  c;  Schimper.  Min.  Samml.  Straasburg,  69,  1878; 
TAa.  Zs.  Kr.,  6.  416,  1881:  Lewis.  Wheal  Newton,  Zs.  Kr.,  T.  574.  1888:  Morton.  c; 
Bath,  Mexico.  U.  Kr..  10. 178^  1885.  •  Mien.  Min.  Mag.,  9, 1, 189a 


19^  gn.miKWHmTII.  AMn,lA^iiiX,  9,  Ul,  1841  (read  bef on R  Irish Aced.» 
Jane  90,  1840). 

MflBsiTe.  O.  :=  6'407.   Lneter  metallic.  Color  lead-gray. 
OoBy.— Perhaps  Pb^b;S,  or  6PbS.8b,S,  =  Sulphnr  16*3,  antimonj  18-0» 
lead  70-1  =  100. 

AanL— Apjohn,  L  c 

B      Bb     Aa     Pb     Cn  Fe 

G.  =6-407      16-86  14-89    —    68-87  0-88 « 100 

Obs^Ftom  Kilbricken.  Co.  Clan,  Inland. 


ISS.  BBBOBRITB.  ^mig.  Am.  Cb.  J.,  2.  879, 1881. 
Indistinctly  ciystallized  (isometric  ^.    Also  maesive. 

Cleavage  apparently  cabic  G.  =  7*273  Koenig.  Color  light  to  dark  gray. 
Luster  brimant  metallic.  Opaqne, 

Covp.— Pb,Bi,S,  or  6Pbd.Bi^,  =  Snlpharl4-8,  bismnth  21*4,  lead  63-8  =  100. 
Silrer  is  sometimes  present 

AnaL— 1.  Koenig,  1.  c.  8-6  p.  c.  quartz  deducted.  2.  Id.,  Am.  Phtl.  Soc.*  Fbilad..  22.  212. 
188SL   8.  Oenlb.  on  OilS  gr..  ib..  93. V,  1886. 

8  Bt  Pb  Ag  Cu 

1.  Park  Co.                       I  14  97  9080  64  28  —  170  10149 

S.  Ouray  Co.   0.^6  565       16-89  19'8S  4V87  9-98  1  13  Fe  2-69,  tnatd.  0*19.  loss  4*29 

a  Park  Co.                          [14-6q  19-81  6016  15  40  —  =  100  100 

"Pjx.  ^B.B.  fuses  on  charooal  to  a  globule,  giving  lead  and  bismuth  coatings;  sulphurous 

fumes  in  tbe  open  tube.  Dissolved  by  hydrochloric  acid  slowly  In  the  oold,  quickly  on 
bcattag. 
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Obt.— From  the  Baltic  Lode,  near  Graot  P.  O..  Park  Co..  Colorado;  also  the  Treasurr 
Vault  mine.  Park  Co.  (anal.  8);  Poughkeepsle  Gulch.  Ouray  Co.  Namied  after  Mr.  Ilenuann 
Beeger,  of  DeoTer. 

liiCHMONDiTE  W.  8key,  Trans.  N.  Z.  Inst.,  9,  556,  1877.   Massive,  ctystalliDe.  Brittle 
B.  =  4'5.   G.  =  4*817.   Luster  metallic.    Color  black,  iucliuing  to  reddish  in  parts. 
Oomp.— Approximately  6RS.BbiSi,  but  needs  further  exammatiou. 

Aiia]ysis.~Skey,  after  deducting  15  4  gaugue,  Bid,  etc.,  also  some  antimony  QxysulfAide: 
£b,S.        Bi.S.         PhS         Cu.S        Ag.S        FeS         ZnS  MdS 
■23-30  tr.  86-13         lO'Sl         S-39         13-59        0-87        0*62  =  100 

From  Richmnnd  Hill.  Mew  Zealand. 


166.  POIiTBASITB.  SprMglaserz  pt.  T7«rn.  Polybasit  S.  Bote,  Togg.,  16.  678, 182a 
Xugengtanz  Breith.,  Char..  366,  l»d2. 

Orthorhombic.    Axes  d:h  :i=:  0*5793  :  1  :  0-91305  Mierp*. 

100  A  110  =  SO""  5',  001  A  101  =  57"  36^,  001  A  Oil  =  42*  23|'. 

Fomu:  «  (001.  0);  m(110./);  «(01».  H>.  » (Oil.  1-1).  ( (021.  3-J);  r  (112.  «.  pilU,!), 


t  _ 

mm'"  =  "eO"  10'  or  =  42*  19i'  rr*  =  71"  16'  rr'"  =  89'  37 

»»'  =   11°  85'  <j»  =  •el"  14  pp'  =  98"  40'  op'"  =63'  8' 

nn'  =  84"  48'  w  =  74°  39'  .  «'  =  US'  T  =  57"  49' 

In  Bhort  six-sided  tabular  prisms^  with  beveled  edges;  c  faces  with  triangular 
Striations;  in  part  repeated  twins  with  tw.  pi.  m.  ■ 

Cleava^:  c  imperfect.  Fracture  uneven.  H.  =  2-3.  G.  =  6  •0-6-2.  Luster 
metalUc.  Color  iron-bliick,  in  thin  splinters  cherry-red.  Streak  black.  Nearlj 
opaque.    Ax.  pi.  J  a.   Bx  J.  c.  Ax.  angle  variable,  2E  =  62"  44',  78",  88"  15',  Dx\ 

Couip — ^,SbS,  or  9Ag,S.Sb,S,  =  Sulphur  15*0,  antimony  9^,  silver  75 -6 
t=  100.  IVtrt  of  the  aiWer  is.  replaced  by  copper,  e.g.,  Ag:  Cn  =  8  : 1;  also 
arsenic  replaces  antimony, 

AnaL— 1,  H.  Rose.  1.  c.  3,  8.  Id.,  ihfd  ,  28,  196, 1888.  4,  C.  A.  Joy,  Rg.,  Mio.  Ch.,  103. 1880. 
e*  ToDoer  [Lotos.  85,  1859],  Jb.  Uin.,  716,  1860.   6.  Genth.  Am.  Phil.  Soc..  23,  89,  1886. 

1  Durango  Mexico 

3.  Scfaemults 
8.  Frelbere 

4.  Cornwall 
6.  PHbram  O.=6  08 
6.  Colorado  O.  =  0-01 

Pyr.,  etc. — In  the  open  tube  fuses,  gives  sulphurous  and  antimonial  fumes,  the  iatter  form- 
ine  a  white  sublimate,  sometimes  mixed  with  crystalline  arsenic  trlozide.  D.B.  fuses  with 
•pfrting  to  a  globule,  gives  off  sulphur  (sometimes  arsenic),  find  Coats  the  cml  with  antimony 
trioxtde;  wltE  long-continued  blowing  some  varieties  give  a  falot  yellowish  white  coating  of 
sine  oxide,  and  a  metallic  globule,  which  with  salt  of  phosphorus  reacts  for  copper,  and  cupelled 
with  Ipad  gives  pure  silver.   Decomposed  by  nitric  acid. 

Obs.— Occurs  in  the  mines  of  Guanajuato  and  Guadalupe  y  Calvo  in  Mexico;  also  at 
Ouarisamez  in  Durango,  with  chalcopyrite  and  calcite;  at  Tres  Puntos,  desert  of  Atacama, 
Chilii  nt  Freiberg  and  I^bram.  In  Nevada,  at  the  Reess  mines  and  at  the  Comstock  Lode;  la 
Idnbo,  at  the  silver  mines  of  the  Owhyfaee  district.  In  Colorado,  at  the  Terrible  Lode.  Clear 
Creek  Co.,  with  argentiferous  galena  and  pyrite.   In  Arizona,  at  the  Silver  King  mine. 

Named  from  «oAvS,  mans,  and  flcctrii,  btue,  in  allusion  to  the  many  metaluc  baaea  preieoL 

Alt.— Stephanie  and  pyrite  occur  as  paeudomorphs  after  polybaslte. 

B«^>Hln.Hag..8,»4,1889.  ■  mTr., 8S,  l8B7. 


8 

8b 

Aa 

Ag 

Gu 

Fe 

Zn 

1704 

6-00 

8-74 

64-29 

908 

0-06 

100-16 

16-83 

0-36 

6-38 

?2'43 

■804 

0-88 

90-70 

16  8S 

8-80 

1-17 

69-99 

4-11 

029 

100-80 

15-87 

5-46 

8-41 

72-01 

8-86 

0-34 

100-45 

15-55 

11-68 

68-55 

886 

014 

99-18 

[16-70] 

10-18 

0^ 

68-70 

OK? 

0-07 

100 

167.  FOLTABdTBim  SaniOerger,  Jb.  Hln.,  810. 1869.  Ateravn.  Fogg..  137, 886^  1868: 
Isometrio.  In  cnbo-octahedroiu,  nBoally  distorted  and  indistinct;  d  (110,  i), 

m  {till,  fn-m)  also  observed. 

Cleavage:  cnbioi  Fracture  uneven.  Malleable  and  sectile.  H.s:2>6.  G.k6'974 

Duter  metallia  Color  iron-black  to  blackish  gray.   Streak  black.  Opaqne. 
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Chip — Ag^SbJS^  or  12AgjB.Sbj3,  =  Snlphnr  U*5,  Uktimony  1%  dlTn  792 

100. 


8        8b        Ag         Pb       Fe  Zn 
'    a  =  6^4        14*78     0-«8     76-70*  0-88     0*80 » f»-19 

*  Mau  of  78*68  and  78*77;  aaMliflr  Mmnk  gan  78*88  p.  c. 

Pyr<— B.B.  on  charoo^  fntei  eullf  to  a  Mack  .{^(h^*  aadmoDU  fumn,  anil 


jiddiog  a  brittle  globule  of  dlTer.  Solable  with  dSScal^  ta  nltrio  add  vUh  aepaiatfoa  off 
iDtpbor,  nadlly  bj  fumlBC  add. 

Ota.— Ocean  at  Wolndi  is  Baden  vSth  aisentltc^  etc 


n.  SnlplumMiuttM,  8ulph«iit1monatei^  etc 

Enarrlt«  Group. 

1(6.  Xuigito  3CujB.As,S.  Orthorhombio  4:2:^  =  0-8711:1:0*6248 

Clarite^  Laaaoite 


IHi  haatinito 


16a  ZaathoooDito  SAg^AtJS.  Bhombohedral  a  108"  25' ^  =  2*3168 
16L  Ipibmlufftxite  3PbS.SbjB. 


i61  IMiapitt 


Orthor&ombio 


d:^  :a 

8Ag;9*C}e8.  KonocUiuo     0^780 : 1 :  0*6144    =  TOT 


168, 189.  BirAB<UTa— FAMATmiTB. 

168.  mmABOXTB,  KDaisttiM».,Po«..  80,  888.  18S0.  OoayacaoHe MtfL  la. X  Bfe. 
».fi^l8BBL   Qarbytte  y.  flMaiMi,  Min.  Mag..  6.  pp.  jcttI,  48^  184. 1884.  ^ 

Orthorhombia  Azea:  <K :  2 :  ^  =  O'Sril :  1  :  0*8248  Danbef*. 

ICO  A  110  =  41**  H'.  001  A  101  »  43*  26^',  001  A  Oil  =  *39*  81'. 


Maio, 

•  (Ml,  CO 

*(UOL 

sr  sr 

mi" 

eo'ir 

mm'" 

•88*  T 

88*  4r 

0- 

41*  V 

Mi' 


68*  r 

60' 4a 
86* 
IM* 


1(180.  Ol^ 


^(Wl,»o 

•  (Oil.  1-A 
0(OS1,M> 


|8S 


=  79»  » 

ee'=  iii8'44' 
flff  =  14'  r 

»  s  88*  71' 

a»  3  6i*8er 


-78*18^ 

s8i*«r 
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Twins:  tw.  pi.  x  (320),  with  a  a  =  60"  17',  sometimea  star-shaped  trillings  re- 
sembling chrysoberyl.  Crystals  usually  small ;  prismatio 
planes  vertically'  striated;  also  c  \  edge  c/a,  Alao  mas- 
aive,  granular,  or  columnar. 

Cleavage:  vi  perfect;  a,  b  distinct;  c  indifitinct. 
Fracture  uneven.  Brittle.  H.  =  3.  G.  =  443-4*45. 
Luster  metallic  Color  grayish  black  to  iron-black. 
Streak  grayish  black.  Opaque. 

Comp.— Cu.AsS.  or  3Cu,S.A8;3.  =  Sulphur  32-6, 
Dauber  arsenic  19'1,  copper  48*3  =  100.    Some  antimony  is 

often  present,  thus  graduating  toward  famatinite. 
AnaL—l,  Quoted  by  D'Acbiardi,  Nuov.  dmeoto,  3.  May,  1870.  3,'B,  8.  fiurtoo.  Am  J.  Sc., 
46,  84. 1868.   8,  E  W.  Root,  U>..  46,  201.   4,  £.  8.  D.,  lb.  6, 137, 187S.   5.  Blewert  A  DOring, 
Min.  Mltth..  243.  1878.    6r  Schlckendantz,  Domerko,  8d  App.  Wd.  Chili,  p.  80,  ISn. 
7. 1^11,  Uin.  Hag..  0,  <^  1681  Also  0th  £d..  p.  108.  •  y 

S     As    Sb   Cu    Ag  Fa  Zn 
1.  Horococha  87-49  15-28  —  83-25  0  04  5-66  7  72  Pb  (r  =  99  -85 

9.  Willis  Gulch.  Col.        0.=:4-48  4  81-66  17-80  I'S?  47-68  —  1-04  —  =  99  85 

8.  Alpine  Co.,  Cal.  G.=4-34  |  81*66  18-70  6  08  46  95  —  0  72  —  SiO,  108  =  9814 

4.  Shoebrldgemine^  Utah  0  =4-861      3«-35  17  20  0  95  46-94  tr.  106  tr.  =100-50 
6.  Famatioa  HtB.  G.=4-86       80-48  17  16  1-97  47-88  —  1  81  0  62  Pb  0  73  =  100 

6.  Caiamaite  88  40  18-78  —  48  05  _  0  86  —  ^  100  69 

7.  Uontana  -     G.=4-8        82-69  19-47  —  47  84  —    —    i^  =  100 

Pyr.— In  the  doaed  tube  decrepitates,  and  gives  a  sublimate  of  sulpbiir;  at  a  higher 
temperature  fuses,  and  gives  a  sublimaie  of  sulimtde  of  arsCDic.  Id  the  open  tube,  heated 
gently,  the  powdered  mineral  gives  off  sulphurous  and  arsenical  fumes,  the  latter  coDden^iDg  to 
a  sublimate  coDtainlog  some  anttmutiy  trioxide.  B.B.  on  charroal  fuses,  and  gives  a  faint  coat- 
■iDg  of  the  oxides  of  arsenic,  antimony,  and  zIdc;  the  roasted  mineral  with  the  fluxes  ^ves  a 
globule  of  metallic  copper.    fk>luble  in  aqua  regia. 

.  Obs.— From  Horococha.  Cotdillerrts  of  Peru,  at  a  height  of  15  000  feet.  In  large  masses, 
occastODally  with  small  druses  of  crystals,  aloug  with  teniiantite,-  embedded  In  crystalline  lime- 
stonei  Cordilleras  of  Chili  {^ayneaniter,  mine  of  Hedioudns,  Prov.  Coquimbo.  mines  of  Santa 
Anna,  U.  6.  of  Colombia,  in  cavities  in  quartz;  Argentine  Republic  at  several  mines  in  tbe 
Sierra  de  Famatioa,  slso  in  the  province  of  Catnmarcn.  at  Cosihuirarbt  in  Mexico  In  tvin 
crystals  at  HatzenkOpfl.  Brlxlegg,  Tyrol  and  in  BimUni- twins  from  MancflvaD,  island  of  Luzon. 

lu  the  U.  S,  nt  Brewetsgold  mioe.  Chesterfield  district.  S.  Carolina;  in  Colorado,  at 
mines  near  Black  Hawk  and  Central  C^y,  Gilinn  Co.:  hi  Park  Co.,  at  tbe  Missouri  mine,  also 
OD  Red  mountain  in  San  Juan  and  Ouray  counties.  In  southern  Utah  at  the  8faoebr!dgc  mine 
la  ciystals  and  mAssive:  also  massive,  cleavable  nttbe  Mammoth  and  American  Eagle  mines  Id 
the  Tintic  district,  wliere  it  fu>pears  as  tbe  |>arent  minerftl  nf  a  number  of  copper  arsenates;  at 
Mveral  mines  near  Butte,  Montana,  associated  with  chalcocite,  boruite,  etc.  Homing  Star 
mine,  Alpine  county,  California. 

Ret— >  Pogg  ,  93,  287,  1864.  «  Dauber,  Peni,  1.  c.  be  adds  as  doubtful  (810).  (210).  (130), 
<408),  (182),  but  see  below.  *  Zeph.,  Brixlegg,  Zs.  Kr  ,  3,  600. 1879  *  Bath,  Argentine  Repab., 
ib..  4,  426, 1880.   *  Zettler,  Luzon,  Jb  Min.,  1. 169  ref.,  1880. 

Lautite  Frenzel.  Min  Mitth.,  3,  615.  4,  97, 1881.  Described  as  having  the  composition 
{Oa,Ag)A&S,  from  Lauta.  near  Marienberg,  Saxony.  Later  shown  to  be  a  mechanical  mixture 
of  arsenic  with  a  mineral  near  enargite.  cf.  Weisbach.  Jb.  Hin.,  a,  200.  1888L 

LuzoNlTft  WeWxteh,  Min.  Mitth.,  257,  1874. 

Massive  with  uneven  fracture.    BrttUe.   H.  ss  8*6.  6.  as  4*42.   Luster  metallic.  Color 
dark  reddish  steeUgray    Streak  black. 

Oomp.— CntAsSi  or  8Cui8.Abi8>  Uke  enaigileb  with  whteb  U  Is  regarded  as  being 
dimorphous. 

Aiialysls.— Winkler,  1.  c. 

3  88-14      As  16-52      Sb  8-16      Cn  47-61      Fe  0-98  =  100  26 

Ob*.— Occurs  in  the  copper  veins  of  Hancayan,  district  of  Lepanto,  Island  of  Luzoiv 
associated  with  the  tollowing  minerals,  named  in  the  order  of  their  deposition:  quartz,  pyrits 
^ozbnite).  enargite,  quartz,  tettabedrite,  barlle.    See  p.  1041. 

Clabitb  Bandbermr,  Jb.  Hin.  960, 1874;  882,  1875.  Another  mineral  having  tiie  com 
podtioD  of  enargite.'  Regarded  as  monoclinic  with  cleavage  a,  b.  In  tufted  sroaps  of  ciTStals. 
B.  e  S'O.  G.  s  4'46.  Luster  metallic.   C<^r  dark  lead-gray.  Analysia— Petersen: 

e  82  n     As  17-M     8b  I'M     Ot  40-S8     Fd  0-»     Zd  «.  s  88-87 
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Occurs  OB  1writ(  at  the  Clara  mine,  near  Scbapbacfa,  Baden.  Sometiowi  aUend  tO  dliloi^ 
pjnite  and  coTelHte. 

Note  also  TemaTka  nilder  blanite,  p. 

169.  rAMATIMTTXI.  BUltMr,  Ifln.  UitOt*  242, 1878. 

Ortborlioihbic;  isomorphons  with enargite.  Observed  forms':  a,c,m,l,  Aln 
tuassive,  sometimes  reniform. 

Fracture  uneTen.  Bather  brittle.  H.  =  3'&.  0.  =  4*57.  Color  gray  witll 
a  tinge  of  copper-red.    Streak  black.  Opaqjie. 

Comp.— Gu,3bS,  or  3Ga^.Sb,S.  =  Sulphur  29*3,  antimony  2*t%  copper  43*8  = 
100.   Arsenic  replaces  the  antimony  in  pan. 

AnaL-l,  i.  Siewert.  MIn.  Mitth..  249,  187&  8a.  F^enzel,  Jb.  Uln..  679,  18TB.  U. 
after  dedacting  }8*8         asnimed  to  be  present. 

6  8b  As  Cu  Fe  Zn  Gangue 

1.  Mel.  npulQUHW  mine  O.  =  4  S9    }  3017  2128  4  07  44'13  0  83  0  09    —  =  100 

S.  Mej.  Verdiona  mine  O.  =  4  58    I  89  68  80*54  8  68  4S  S4  O'Sl  O'Sfi  0*88  100-8T 

3a.  Peru                                            88-40  10  98  7  S2  4111  8*48     —      ~  =  99-55 

».    "                                               80-45  18-74  8-88  47-98  —      —     —  =  100 

X*yT. — ^In  the  cloeed  tube  decrepitates,  giving  off  sulphur  readily,  and  on  strODger  heating 
also  some  sulphide  of  autlmon/*  On  c1uu«m1  pTes  off  white  fumes  of  antlmooy,  leaving  a 
black,  brittle  meialllc  globule. 

Oba. — Occurs  with  enargite,  chalcopyrite,  pjrrlte,  etc.,  In  the  Sierra  de  Fam^na,  Argentine 
EtepubUc.   Also  found  at  Cerro  de  Pasco,  Peru. 

>  Hath,  Zs.  Sr.,  4,  488,  1860.  Ber.  nted.  Oes.,  Nor.  4, 1878.   See  p.  lOlL 


16a  XANTBOOONITB.  Zanthokon  AwOit,  J.  pr.  Ch.,  30,  67,1840. 

Rhombohedral.  Axis  6  -  2-3163;  cr  =  ♦69*'  30',  rr'  =  108"  25'  Breith.* 
Observed  forms:  c  (0001,  0),  r  (1010,  R),  e  (0221,  -  2).  ce  =  79°  25'.  In  thin 
tabular  crystals.    Also  reniform  masses  with  granular  structure. 

Cleavage:  c,  r.  Brittle.  H.  =  2.  O.  =  6-0-6-2;  4-11-4-16  Breith.  Luster 
adamantine.  Color  orange-jellov  to  dull  red  -  or  dove-brown.  Streak  yellow. 
SHnsparent  to  translncent 

Co»^— Ag^AsS.  or  3Ag^.As^,=SalphQr  24*3,  arsenio  14*3,  silver  61^4  =  100. 
AaaL-Flattner,  FOgg.,  64,  S75. 184& 

8  'Aa  Ag  •Fe 

I.  Brown  21-88        [18-491         84  18        0-97  =  109 

a.  TMfw  21-80        [14-Sa]        68-88         —  100 

Pyr.— In  the  ckaed  tube,  at  a  gentle  heat,  the  yellow  color  Is  changed  to  dark  red.  but  OB 
C0(dlng  it  regains  Ita  n^lnal  color;  at  a  higher  temperature  fuses,  and  gives  a  faint  soUlmate  of 
•ulfdiMe  of  arsenic.  In  theropen  tube,  and  on  diarcoa),  bebaTea  Ukeproustlte. 

Oba. — Occurs  with  stephanite  at  Uie  HlmmelsfUnt  mine  near  FVeiberg. 

Kamed  Id  allusion  to  Its  yellow  powder,  from  {afOoS.  jMifM,  and  ttonS,  powitr. 

B«t-'  Pogg  ,  64.  872, 1846w 

161.  BPrBOULANaBRITB.  JT.  WMky,  Zs.  O.  Oes.,  31,  747,  1889. 

Orthorhombic?  occurring  in  striated  prismatic  needles.  G.  =  6*309.  liustet 
metallic    Color  dark  bluish  gray,  almost  black.   Structure  grantilar,  acicnlar. 

Coaf.— Fb,Sb^.  or  3PbS.SbJS,=;Salphar  21-5,  antimoi^  23-0,  lead  55-&=10a 
AaaL-l,  9,  Wehsky: 

8         Sb        Pb       NI       Fs  Zd 

1.  Gimnular  91-89      20  77      66-11      0-20     0*60     0  29  =  9986 

2.  Jleedlea  21-81      20*28      64*88      0  80     0-84     1  82  =  98  88 

Websky  considers  the  mineral  as  probably  a  product  of  the  decomposition  of  boulangerlle 
from  whipb  U  diflers  io  containiag  more  sulphuj  and  correspondingly  less  antimony 
Obfl.— Found  with  galena,  pyrite,  sphalerite,  and  arseoopyriie  at  Altenberg  In  Silnia 
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163.  BPIQBNITB.  Anenwlsmutlikupfererz  Sandberger,  Jb.  HId..  419,  1868.  Epigenft 
K.  tbid.,  SOS.  16«9. 

Orthorhombic.  In  short  prisms  (69**  10')  with  macrodome  and  bnichydome, 
resembling  arsenopyrite. 

Fracture  uneven.  H.  =  3*5.  Luster  metallic.  Color  steel-gray.  Streak  black. 
Of^qiie. 

CoMik.— PerfaapB  (Oroth)  BtAB.S„  with  =  4Cn,  +  3Fe,  or  4Cu^3FeS.As.S. 
B  Snlphur  31*5,  arsenic  12*3,  copper  41'5,  iron  14*7  =  100. 

Aaal^Potenen,  Pogg..  19$,  908, 1809;  after  deducting  5  p.  c.  witticbenlte. 

8  89-84       As  12-78        Cn  40  68        Fe  14*80  =  100 

Pyr.— In  the  closed  tnbei^raflntsnli^nr.  thenntlptaideof  araenlc.  RB.  ondiarcoal  gfre* 
■a  aTsenlc  reacdon  and  a  ma^ieUc  dag  with  oi^per  gloouUa.  'Soluble  In  nitric  add  wiUi  sepi^ 
raUoQ  of  sidpfaur. 

Oba.— Occun  niailngW  at  Nenrltkck  mine  in  tbe  BOckelsbach  at  Wlttlcbeo,  Baden.  8» 
named  from  (ntyiyyto^ai,  to  fwow  (tfter,  because  always  observed  Implanted  upon  tlte 
barite  vein  masses. 

Bmnoutb  a.  jyAOiardi.  I  Met»lU,  1,  898,  894, 1888.  Nuoto  Ctmento,  3,  Hay  1870. 
In>letiahedral  emtal*  resemUlng  (as  It  does  in  other  duracters)  the  sandbeiverila  witb 
whichltiaaBHi^ited. 
Analyris: 

8  87-45     As  16-88     Ca  88-8S     Ag  0-01     Te  i-W     Zn  7-78     Pb  *>.  =  98*89 

Calculated  oompodtion  essentially  CuiAsiSit  or  SCu8.FeS.ZD8.A8i8»  =  Sulphur  80-5. 
anenic  lS-4,  copper  82-6,  iron  6*8,  sine  6-?  =  100. 

Fran  the  Jucud  mines  near  the  source  of  the'Jucud  river,  Cajamarca,  Pern.  Named  after 
Dr.  Carlo  RegwdL 


163.  ARaTRODITBJ   WMaeh,  Jb.  Berg.-Hntt.,  1886;  ib.  MIo.,  2.  67, 1886. 

Monoclinic  Axes:  d:h:6  =  0-6780-:  1  : '0-6144;  >?  =  70"*  =  001  A  lOO 
Wnsbach'. 

100  A  110  =  32'*.30',  001  A  101  -  33"*  If,  001  a  Oil  =  30". 
Fonu: fn (110,  /),/(i08,  fi).  a dOl,  l-l),  *  (Soi,  6-i).  o(0n.  1  i),  e(28a.  -^-\)r, n (891,  M% 
Angles:  mm'"  =  •»  ,  *w'  =  •60*,  W  =58°  (meas.  60'),  m«=  81°  49',  edge,  m/m'".A  o/o  = 
•IIO'.A  •/•"  =  148°  8"  (141°),  A  *'=lfl9'88'  (170"),  A        120' 59'  (121*').  A  /=98'a6'  (96"). 

Twins:  tw.  pi.  J_  jl^y  gonicnlated;  also  as  tr^itlQgs  (f.  2).  Girstats  small  and 
indistinct;  nsuallj  groap^  in  Termoif (nrm  or  rejiiform  shapes.   Faces  ^  brilliant; 

/  somewhat  less  so;  o  smooth  but 
rounded;  m  striated  parallel  edg» 
tn/m.  Also  in  rounded  forms  tind 
compact  massive. 

No  dtiavage  observed  Fructure 
vneren  to  flat  conchoidal.  Some- 
what brittle.  H.  :=  2*5.  6. =6-085- 
6*111.  Luster  metallic.  Color  steeU 
gray,  on  a  fresh  fracture,  with  a  tinge 
ot  red  turning  to  violet.  Streak  gray- 
ish black,  shining. 

Conpb— A   sulpho-fialt  containing 
silver  and  the  rare    element  ^r- 
maninm,  6nt  discovered  m  this  ipeou^  SAg^GeS.  =  Sulphur  18*2,  germaninnk 
6*3,  silver  73*5  =  100. 
AaaL-WioUer.  I.  c 

817-18       Ge«  98        Ag  74*78        Fb06«       ZnO-88  s=  89  68 
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On  the  clumfcal  properties  of  germaoium  aee  WiaUer.  J  pr.  Ch.,  34, 177. 1886;  34, 177» 
BB7.  This  new  element  has  also  tteen  Identifiedjn  enxenite. 

Pyr.— Id  the  closed  tube  gives  a  brilUaDt  Mack  sublimate ;  In  the  opm  tube  fumes  of  sulphur 
ioxide.  Oq  charcoal  fuses  to  a  bead,  giTiog  near  the  assay  a  falnll  white  sublimate:  after  long 
lowiiig  SD  oranee-yellow  Bublimate  and  a  siiTer  globule. 

Obs^Foimd  at  the  HlminelsfQrst  mine,  Freiberr,  associated  with  dderite,  marcasita 
MiDdnat  t^sa  sphalerite,  pyrfte,  galena,  further  argentite.  pyrargyrlte,  polytaiiaite.  atephanlte: 
■planted  sometimes  on  argentite  and  again  on  marcasite  or  siderite. 

Eif^'L-C,  the  measurements  only  approximate;  the  symbols  of  some  oi  the  planes  are 
H.titrul  because  measured  and  catcuiated  angles  vanr  widelr;  perhaps  «  shouUi  oe  4&1  for 
kicb  we  ban  454  A  4&1  =  40°  86' 


17.  HAliCnDS—OHLORIDES,  BROUZBES,  lOBIDEBii 

FI.VOBIIUS& 


L  Anhydroui  Chlorides,  Bromldei,  Xodidaa;  Fhuridet* 
n.  Oxyohlorides;  Ozyfluorides. 
IZL.Hydroiu  Ohloridei;  Hydroni  Xlnoridoflii. 


L  Anhydroni  Ohloridei,  Bromides,  lodidei)  Fluoridei. 

Calomel  Groap.  ^SS^ 

161   Calomel      Hg,G),        Tetragonal  1-7229 
166.  VautoUte    Cn,Gl,  laometrio 

Halite  Group.   BOl,        BL  iBometrlB. 
Oblorides,  etc,  of  Bodinm,  ixHiaBBiimi,  ammoniiim,  and  alvev^ 

166.  fiaUte  KaOl' 

167.  SylTlte  KGl 

168.  BalAmmoniao  <KH,)Ol 

169.  Cerargyrlte  AgCl  ' 

170.  Xmbolite  Ag(Cl^r) 

171.  Bremyrite  AgBr 
178.  lodobromite  Ag(C!l,Br,l) 

Silver  Iodide  (artit)  Agl 


m  lodyxlte  Agl   Hexagonal  0-8196 

Tocornalite  (Ag^g)IP 
Coccinite  Hgl? 

BF^  Isometria 

174.  STdxophSUte  CaOl. 
176.  Zlnerita  CaE. 


176.  €hlarom«gnMite  UgOl, 

177.  BeUaite  MgF.         Tetragonal  jsO*669ft 

178.  Lawrendte       FeCl,         Hexagonal  (urtU.) 

179.  Soaoohite  MnCI» 

-  in 
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18a  Cotnuito 

181.  Xolyrite 
183.  Tywidte 


183.  (polite 

£lpa8olite 
184  Chudite 
189.  Hieratite 


PbCl, 


Orthorhombic 


0*9976  : 1  :  1-68(» 


FeCl.  Hexagonal  (artif.)      -  0*6675 

(Ce^Di)F  Hexagonal  6  =  0*6868 


3NaF.AlF,  Monoclinic 

Isometric 
6KaF.3AlF,  Tetragonal 
2KF.SiF.?  laometrip 
Cryptohalite  2(NHjF.SiF, 
Hydrofinorite  HF.  Proidonite  SiF, 


0^663:1  :  1*3882  89"  49' 
S  =  1D418 


Calomel  Gronp.  B,C1^ 

104.  OAIiOMBZj.  Horn  Mercury  (fr.  Deux  Fonts)  Wm}fe.  Pbll.  Trftna..  618. 1776.  Mlna 
de  mercure  com^  dt  LiaU,  Crist.,  3,. 161,  1788.  Quecksilber-Horherz  Wern.,  Bergm.  J.,  881, 
1789.  Horn  Quickdlver;  DicUoride  of  Mercury.  Kalomel,  Chlorqueckdlbert  CElormercur, 
QueelnOberchlorar  Qtrm.  Meicare  chlorurfi  JV.  GalomoUno  ItaL   Kercnrio  oomeo  SaL, 

Span. 

Tetragonal.    Axis  6  =  1-73291;  001  A  101  =  59**  52'  Schrauf. 


*  (001.  0) 

d  (100,  i-0 

w.(no,  /) 

H  (710.  i-7) 
g  (610. 

a/i  = 


.am  = 
«ff' 


€  (820,  H)* 
«  (106. 

r(i04,  U) 

•  (108,  l-O 

t  (lOS,  H)* 
«  (101.  i-*) 

8°  8' 


I,  t-f)« 

a  (801,  8-1) 


(3(604, 
*  (801, 
jfc  (401,  4-i)* 

C  (119,  i)* 
A  (114.  i)» 
a  (118.*) 


y  (559,  f  )• 
X  (558,  |)» 
f  (118, 
r  (111.  1) 
o  (221.  3)* 
/?(558.|V 


P  (881,  8)> 

or  (8110. 
/  (614, 
e  (51^8, 
«  (418,  . 
1}  (18-4-9,  d-l)* 


B,  I  5) 


£(815,1-8) 
5  (813,  1-8)* 
A  (818,  1-8) 
it  (811,  8-8)» 
A  (14  510,  W)> 
ir(814,  Sf 


88*29' 
41"  14' 
76'  84' 
85°88r 


M'-  =1W'44' 
«"   =147' 88' 

aa'6T 

66*  Iff 

81*48' 
87*  41' 
88*  5r 


J^"=:46* 


09*44' 
i. 


ao* 
AT 
rr' 
<w' 

»>' 
oro" 
«*' 

rr" 


78*10' 
101*  14' 
185*88 


=  166*48' 
=  164*  80^ 

=  68*  80- 
=  31' 284' 
=  38*  281' 
-  26°  57' 
=  82°  10' 
=  84*  82' 
-=  86*14*' 
=  86*  / 


aa  =  63*  81f 
M  =21* 
ap  =  45°  89* 
an  =  27'  a' 
ax  =  51*  89* 
or  =  49*  V 
ai>  =  2V  S 
ev  =71*  9- 
00  =  47*  87V 


Tig.  1.  £1  Doktor.  Meiko.  Wdtsky*.  "S,  Moacbelluidibng,  Webaky*.  8.  MoMhellanaiovB 

aftCT  Schmuf  >. 

Twins:  tw.  pL  e,  contact-and  penetr»tion<twvis^  OrystalveometimeCttabnlar  |  c} 
oUo  pyramidal;  oftm.  highly  complex. 
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Cleavage:  a  rather  distinct;  also  r.   Fractare  conchoidal.    Sectilc.    H.  =  1-p 
6.  =  6*482  Haid.    Laster  adamantine.    Color  white,  yellowish  gray,  or  ash-gray,, 
also  grayish,  and  yellowish  white,  brown.   Streak  pale  yellowisn  white.  Trans- 
lucent— aubtranalnceut.  Optically +-    Double  refraction  strong.  Indices* 
••  £«),  =  1-96         6^  =  2-60  Senarmont* 

Gomp. — Mercurous  chloride,  Hg.Cl,  =  Chlorine  15*1,  mercury  84*9  =  100. 

'Pyr.,  ato. — In  the  closed  tube  Tolatitizcs  without  fusion,  condeosiog  in  the  cold  part  of  the 
tube  as  a  white  sublimate;  with  soda  gives  a  sublimate  of  metallic  mercury.  B.B  on  cbarcoaL 
volatilizes,  coating  the  coal  white.  Insoluble  In  water,  but  disaolvcd  by  aqua  regia;  blackeoa. 
when  treated  with  alkalies. 

Obi.— At  Moscbellandsberg  In  the  Palatinate,  coating  the  cavities  of  a  ferruginous  gangue. 
associated  with  cinnabar— crystals  often  targe  aad  well-defined :  also  at  the  quicksilver  mines  of 
Idriaia  Camiola;  Almadeo  id  Spain:  Horzowitz  in  Bohemia;  with  cinnaberatMt  Avalaoear 
Belgrade  in  Servia*.   From  El  Doktor  near  Zimapan,  Querelaro,  Mexico'. 

Calomel  Is  an  old  term  of  uncertain  origin  and  mennieg,  perhaps  from  KaAbS.  beautiful,  aud 
/icAt,  hon^,  the  taste  being  sweet,  and  the  compound  the  MorcuTiut  ttiUcit  of  early  chemistry; 
or  from  x-aAvC  and  ueAaf,  black. 

Bat— ■  Schrauf.  Atlas,  Tf.  xl.  1873:  cf.  earlier  Brooke.  Ann.  Phil.,  «,  S85. 1838;  Sbs.  artif. 
.cmL.  Ber.  Ak.  Wien,  0,  894.  1852;  Hbg.,  Abb.  Senck.  Qes.,  1  34. 1854-5.  *  See  Scbrauf.  1.  c. 
*  Weltsky,  £1  Doktor,  Mexico.  Ber.  Ak.  Berlin. 461, 1877;  also  ^,  131  11),  f},<S  S  lD.and  p>  (419> 
doubtfuj.  «Traube,  Mt.  Avalu,  Belgrade,  Zs.  Kr..  14.  571,  1888.  '  Vrba,  Mt.  Avala,  il>.,  16, 
455,  1885.   •  Quoted  by  Di  .  Propr.  X)pt.,  1,  40. 1857. 

MsRCDBic  Chloride. — Tbe  occurrence  of  native  corrosive  sublimate  (HgClil  is  reported  by 
Besnou  near  Iquique.  in  tbe  desert  of  Atacama;  the  determination,  however,  was  based  only  on 
some  qualiuttve  triala  Assoc.  Franc.  Adv.  9c..  588. 1878.  The  artificial  salt  is  ortborhombtc. 
cf.  Bg.,  Kr.  Ch..  8S7. 1881. 

166.  NANTOKITB.  Nantoquita  Biewking,  Domgyko.  3d' App.,  Hln.  Chili,  SI,  1867;  SC 
App.,  33.  1871.   Nantokit  Breith.,B.  U.  Ztg.,  27,  8. 1888;  Jb.  Min..  814,  1873. 

Isometric.  Granular,  massiTe,  not  in  distinct  crystals; 'artificial  clystalft 
tetrahedral. 

Cleavage:  cuhic.    Fracture  conchoidal.    H.  =  2-2'5.   G.  =  3'930.  Luster 
adamantine.   Colorless  to  white  or  grayish.   Transparent  to  translucent. 
.  Ceap,— Cuprous  chloride,  Cu,Cl,  =  Chlorine  35*9,  copper  64*1  =  100. 
An  awUrsls  by  SlevekiuK  (1.  c.)  gave:  CI  85*53.  Cu  6417  =  99-69. 

Vfr, — B.B.  on  charcoal  fuses,  coloring  the  Same  ioteosely  azure-blue;  a  globule  of  copper 
flaally  remains.  Easily  soluble  In  hydrochloric  and  nitric  acids,  also  in  ammonia.  Gives  off 
chlorine  when  struck  with  a  hammer.    Oxidizes  readily  on  exposure  to  the  air. 

Oba. — Occurs  with  cuprite,  native  copper,  and  hematite,  also  chalcocite  and  other  copper 
minerals  at  the  mine  Carmen  l^jo,  near  Nantoko,  Chili.  Atacamite  is  swaetlmes  formed  1^ 
tbe  oxidation  of  nantokite. 


HaUte  Group.   BCl,  etc. 

160.  HAUm.  CoimoN  or  Bock  Salt.  Mariate  of  Soda,  Sodium  Chloride.  KochsalS^ 
Bielnsalf,  Bergsalz  fferm.  Soude  murlatle,  Cblorure  de  sodium,  Sal  gemme  A*.  Sal  mare  ^innf.t. 
Tr..  1883   Halites  &^.,8yn.,  390, 1847.  Sal  gemma,  AUte  Aai.  Salgema.  8almarina.'i^R. 

Isometric.    Observed  forms':  . 

a(100,  t-O.   ('(110,0.  o(in,  1),  «{210,  i3).  s<831.84). 

Usually  in  cubes,  rarely  octahedral;  crvstals  sometimes 
distorted,  or  with  cavernoiu  foces.  Barely  snowing  twinning 
lamellae  (|  20*20*7)*.  Also  massive,  granular  to  compact;  less 
often  columnar. 

Cleavage:  cubic,  perfect  Fracture  conchoidal.  Pe^ 
cussion-fignre  on  a  easily  obtained,  i*ays  |  Bather 
brittle,  H.=2*5.  G.=2:l-2 -6;  pure  crystals  2*135.  Ldster 
vitreous.  Colorless  or  white,  also  yellowish,  reddish,  bluish, 
purplish.  Transparent  to  translnbent.  Soluble;  taste  saline. 
Kefractive  index  1*5442  Na.,  Langley*.  Highly  diather- 
manouB.  Sometimes  exhibits  anomalous  double  refraction. 
GaBp«— Sodium  chloride,  NaCl  =  Chlorine  60*6,  sodium  39*4  .=  100.  Com* 
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Bonlj  mixed  with  calcium  salpbate,  calcium  chloride,  nia^etiam  ehlwide,  ind 
sometimes  magneuDm  snlphate,  which  render  it  liable  to  deliquesce. 
mFot  analym  quoted  asa  ief«KDC««  lo  other*,  aee  Sth  Ed.,  p.  112;  alio  und«r  nrMta 
for  Sdcchi'i  otMervRdoos  on  Vetuvian  cbloridea  witb  KCt  <&atrikallt«  Adam,  Tabl.  Mlii.. 
It,  1869). 

6.  W.  Johmon  atiribatea  the  bluUi  or  iodlgo  color  of  aome  Tartetlea  from  Stavfurt  to 
•odium  Kubchloridt^  Ocbsenlua  to  the  preteace  of  lulpbur;  ihU  color  diaappean  oo  heatlag. 
WittJeo&  Precbt  (Ber.  Chem.  Oea.,  16,  1454,  18»3>  regard  the  color  aa  au  optical  effect  dua 
lothe  iweaenoe  of  thiD  caritlea  hariag  parallel  aurfiicei  with  gas  iDclimoDa;  tbey  fiod  the  color 
diitributed  tn  lloea  noatly  |  o  leldom  |  a. 

Pyr.,  Id  the  cloeed  lube  fusea,  often  vith  decrepitation,  when  fueed  on  the  platioua 
wirtcolon  the  flame  deep  jellow.  Added  to  a  lalt  of  pbospliurui  bead  which  bat  been  Baturmted 
with  oxide  of  copper.lt  colors  the  flame  a  deep  azure-blue.  DusolTefl  readily  lo  three  part*  of  vater. 

Ob*. — Common  smI)  occurs  in  czteuiiTe  but  irregular  beds  in  rucks  of  various  age*,  associ- 
ated with  gjrpaum.  polvhalite.  anhydrite,  camallite,  cky.  sandstone,  and  calclte;  also  In  solution 
fonaingaan  sprinn;  umllariy  in  the  water  of  the  ocean  and  salt  seas. 

In  Europe  and  England  occurs  tn  the  Trfasslc.  associated  wllb  red  marl  or  sandstMie,  but 
DOtconlined  to  these  rucks.  At  Durham,  Northumberland,  and  Leloestenthtre,  England,  laJt 
aprinp  rise  from  the  Garboolferoua  series^  In  the  Alps,  some  salt  works  arc  supplied  from' 
Oolitic  rocks;  the  famous  mines  of  Cardona  lo  Spain  and  Wleliczka  in  Poland  are  referred,  the' 
former  to  the  Oreen  Sand  formation,  and  the  latter  lo  Tertiary  rocks.  Salt  spriogs  also  occur 
fa  volcanic  regions.  In  the  United  States  the  brines  of  Kew  York  come  from  Upper  Silurian 
atiata;  those  of  Ohio,  Penn^lvanU,  and  Virginia,  mostly  from  Devonian  and  Subcarbonifetoue 
bedi;  those  of  Michigan,  mainly  from  the  Subcarboolferous  and  Carboniferous:  while  1^ 
liooislana,  at  Petit  Anse,  there  Is  a  thick  bed  of  large  vzteot  of  pure  salt  In  the  Post-tertiary  or 
mors  recent  deposits  of  the  coast.  Salt  also  occurs  as  an  esBcotlsi  part  of  the  effloreaccnres  ovea 
the  dry  prairlea  and  shallow  ponds  or  lake*  of  the  Kocky  mountaiDB,  California,  Alacama,  etct 
iSad  Id  most  desert  or  semi-desert  regions  there  are  numerous  salt  lakes. 

The  principal  mines  of  Eumpe  are  at  Wieliczka,  in  Poland;  at  Hall,  lo  Tyrol;  Staaa. 
fun,  near  Magdeburg,  and  atoug  the  range  through  Keichenthal  in  Bavaria,  Ualleln  tn  Sala- 
feurg,  Hallstadt.  Ischl,  and  Ebeosee.  In  Upper  Austria,  and  Auisee  in  Siyrla:  in  iluogary,  at 
Jlarmoros  and  elsewhere;  in  IVansylvanta,  Wallachia,  tiallcla.  and  Upper  Silesia:  Vic  and 
Divuzeiu  Fiance;  Valley  of  Cardona  and  elsewhere  in  Spain,  forming  hills  800  to  400  feet 
tiigli;  Bex  in  Switzerland;  and  Northwicfa  In  Cheshire,  Enffland.  At  Chesbire  It  occura  in  a 
baun-shaped  deposit,  nod  Is  arranged  in  spheroidal  ma<i»-fi,  from  6  to  8  feet  Id  diameter,  which 
are  compoaed  of  concentric  coats,  and  present  potygooal  tf^urca.  It  Is  but  little  contaminated 
witb  impurities,  and  is  prepared  for  use  by  merely  crushing  it  between  iron  rollers.  At  the 
AuMriao  mines,  where  It  contains  much  clay,  the  Salt  is  diiiaolved  in  large  chambers,  and  tho 
clsy  thua  pieclpltated.  After  a  time  the  mter.  saturaied  with  the  salt.  Is  conveyed  l^aqtieducts 
to  evaporating  bouses,  and  the  chambers,  after  being  cleari'd  nut,  arc  sgaln  filled. 

Salt  also  occurs,  fonning  hills  and  covering  extended  ploins,  ncnr  lAkc  tTrupiia,  tho 
Csmlan  Lake.  etc.  In  Algeria,  In  AbysBioia.  In Indta  Id  enonnoim  deposits  in  the  Salt  Rango 
of  the  Punjab;  thus  at  the  Hsyo  mines  there  are  five  ^leat  b<-dfl  having  anaffgrcgate  thickni-tm 
of  275  feet  aJtemating  with  another  of  375  feet  of  Kaliar  or  impure  wit.  Also  id  the  Kobat 
districC  immense  bedfl,  inone  place  exceeding  lOOO  feet  in  thtcknens;  at  Hand!  in  the  northwestern 
Himalayas;  also  at  the  salt  hues  of  H&jput&na,  and  as  an  Important  pnrt  of  asslioe  efflorescenca 
in  alluvial  deposits  at  various  polots  (Mallet).  In  China  sod  Astatic  Russia;  in  South 
America.  In  Peru,  and  at  Zlpaquera  and  Nemoo^n,  the  former  a  large  mine  long  explored  In 
the  Cordilleras  of  U.  8.  of  Colombia;  clear  salt  Is  obtained  from  the  Cerro  tic  SaI,  San  Domfngo. 
Occasionally  formed  st  the  eruptions  of  Vesuvius,  as  in  1855,  when  it  was  found  In  cubes, 
incnutationa,  and  stalactites. 

In  the  United  States,  salt  has  Deen  found  In  large  amount  in  renlrsl  and  weRtrrn  Nrw  '^'ork. 
Salt  wella  (see  below)  had  long  been  worked  in  tliis  region,  but  tbi;  presence  of  n>ck  will  wrh  lirst 
disoovered  by  tioring  in  1878,  and  since  then  the  Industry  bus  been  mpidly  devi'lnped.  8uU  ti 
now  known  to  exist  over  a  laige  area  from  Ithaca  at  the  head  of  Cayuga  lake,  Tompkins  Co., 
ud  Canandalgua  lake.  Ontario  Co.,  through  Livingston  Co.,  also  Geneme,  Wyoming,  and  Erie 
Cos.  The  salt  is  found  in  beds  with  an  average  thickueHS  of  75  fc<>t.  but  tiometim<:a  much 
thicker,  and  at  va^ng  depths  from  1000  lo  2000  feet  and  morp;  the  drptli  incn  ast  a  wniihwHid 
with  the  dipof  the  strata.  The  rock*  belong  to  the  Salina  period  of  the  Upper  biliiriitn.  Salt 
has  aisD  been  found  near  Cleveland,  Ohio,  associated  with  gypsum,  there  are  licre  st-veml  iH'ds. 
th^  widest  IM  feet  including  shale,  at  depths  from  31A4  to  2475  feet.  Also  id  \Va.shiii^u>n 
-Co.,  West  Virginia,  in  the  Holston  and  Kanawha  valleys;  In  Kudsus,  in  bods  from  10  to  KK)  feet 
in  thickneflB  at  a  depth  of  TOO  feet  or  more  in  Ellsworth,  Rice,  Reno.  Kin^nn,  and  Harper 
-counties:  the  salt  bras  He  near  the  base  of  the  Trias;  at  Petite  Anse,  LonisiAim  (see  above),  along 
the  Rio  'Virgin  In  Lincoln  Co.,  Nevada,  in  extensive  beds  of  great  purily;  In  Utah,  near  Nephi, 
Juab  Co..  and  Salina,  Sevier  Co.;  in  Arizona,  on  the  Rio  Verde,  with  thennrdlte.etc.,  and  mostly 
tmpar«;  the  headwaters  of  Salt  riTcr,  and  Tooto  basin,  Oila  Co. ;  in  California,  at  Dos  Palmas, 
San  Diego  Co.  In  Cuisda,  sslta  occurs  tn  Bruce,  Huron,  and  Lampton  Cos..  Ontario,  along  the 
CMtem  sfiore  of  Lake  Huron;  It  was  first  found  at  Ooderlch  In  1860  at  n  depth  of  M4  feet,  also 
at  Clinttm  at  a  d^»th  of  1180  feet,  ft&d  later  at  other  points. 
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Brine  Bpriogs  are  very  Dumerous  in  the  Middle  and  Western  States.  These  springs  are 
Worked  at  oalimi,  Syracuse,  and  elsewhere,  N  Y.,  in  Uie  Kanawha  Valley,  Va.;  HudEingum, 
Ohio;  Kicbigan,  at  Saginaw  and  elsewhere;  in  Kentuclty  and  TennesBee;  also  at  Gsderich. 
Ontario,  Canada.  The  salt  water  is  obtained  by  boring,  and  raised  by  means  of  macblnery,  and 
thence  cooreyed  by  troughs  to  the  boilers,  where  it  is  evaporated  by  artificial  heat;  or  to  baslna 
for  evaporation  by  exposure  to  the  heat  of  the  sun. 

CompositloD  <3i  Syracuse  brines,  according  to  analyses  by  Dr.  C.  A.  Goessmann  (private 
omnmuDicatloD): 


I.  n.  UI.  IV. 

NaCl  16  7508  15  5817  18-3465  18-8767 

CaSO*  0-5678  0-5773  0-5117  0  5234 

CaClt  0-1594  0-15ii3  01984  01037 

MgCl.  0  1464  0  1444  0  1784  0  1336 

UgBr>  0  0022  0  0024  000^  0  0017 

KGl  0-OnO  0  0109  0-0119  0  0086 

FeCO  00084  0-0044  0*0086  00015 

H,0  d8-860O  88-S7S7  608470  8S-6S08 


100  100  100  100 


No.  I  has  a.  =  1-1800  at  16'  Banmi  and  20'  C.  No.  II  has  G.  =  1-1225  at  IB"  Bttnmfr 
ud  21"  C.  The  Saffinaw  brinea,  Michigan,  afford  about  19  250  of  salt. 

Vast  lakes  of  salt  water  exist  in  many  parts  of  the  world.  Lake  Timpanogos  in  the  Rocky 
mountains.  4,300  feet  above  the  level  of  the  sea,  now  called  the  Great  Salt  Lake,  is  3,000  square 
miles  Id  area.  L.  Gale  found  In  this  water  20*106  per  cent,  of  sodium  chloride  (Stansb.  Exped., 
cited  in  Am.  J.  Sc.,  17,  120, 1854).  The  Dead  and  Caspian  seas  at^  salt,  and  the  waters  of  the 
former  contain  20  to  26  parts  of  soHd-matter  in  100  parts.  Gmelin,  who  analyzed  a  portion  of 
these  waters  of  umcMc  gravity  1  313,  found  them  to  contdtn  CaC),  8-fi86,  MgCU  13167,  NaCl 
7-088,  Ca80«  0  0^  MgBr.  0-4^.  KCl  1086.  AlCl.  0144,  NH4CI  0  007,  MnCl,  0  161,  =  24-485, 
witti  76*565  water  =  100.  This  result  U  given  as  corrected  by  Marcband. 

Ad  awdyils  of  the  water  of  Great  Salt  Lake  (1880)  Iqr  0.  o.  Allen  (U.  &  G.  Burr.  40tb  Par, 
fl,  488}  gave: 

NaCl         MgCl,      Na,SO«       E,SO.       CkSO«  CI 
7»  n  9-75  «-22  8-68  0'57  .0-57-  s  100 

•Excess. 

Salt  Is  obtained  on  a  large  scale  commercially,  in  the  U.  S.,  by  the  evaporation  of  the  water* 
of  the  Great  Salt  Lake,  and  in  California  from  the  sea-water  In  San  Francisco  Bay. 

AlU— Anhydrite,  gypsum,  polybalite,  occur  aapseudomoiplu after  this  nedea;  alao  celestite^ 
dolomite,  quartz,  hematite,  pyrlte;  tberemoval  of  the  salt  cubes  by  thdr  solution  leaves  a  cavity 
which  any  mineral  may  then  occupy.  The  hopper-stiaped  crystals  often  leave  an  impression  of 
their  form  in  cl^s. 

Ret— <  Luedecke,  Neu-Stassfurt,  Zs.  Nat.  Halle,  68,  662. 1865  ■  Brauns,  Jb.  Min.,  1,  126, 
1889.  ■  Am.  J.  Sc.,  30.  477,  1885,  cf.  also  Lagerborg,  Ak.  U.  Stockh.  Bihane,  13  (1),  No.  10, 
1887.  Cf.  the  researches  of  Mellonl,  Magnus,  Tyndall;  also  recently  Langley,  1.  c,  et  al., 
Baur,  Wied.  Ann.,  19,  17,  1888. 

On«teAtnff.-  cf.  Sohocke,  Pogg.,  167,  830;  Exner.  lb.,  168,  819, 1876;  Brauns,  Jb.  Min..  I, 
115. 1889.  Har^neu:  Exner.  HOrte  Kryst.,  p.  11,  1878.  ConttanU  ^  eieuticajf:  Voigt,  Pogg.. 
Erg.-Bd..  7,  1.  177,  1876,  Jb.  Min.,  Beii.-Bd.,  4,  282,  1885;  Groth.  Pogg..  187.  U5.  1876. 
IhuNe  tvAwAim;  Jb.  Min..  1,  165,  1888;  by  pressure,  Wied.  Ana.,  39,  1890.  Ditpmive 
potAr:  Ketteler,  Wied.  Ann.,  31,  828, 1887. 

Mabtiubitb  JKorsCm.  J.  pr.  Ch.,  36,  137,  1645.  Halite  containing  9  p.  c  UgSO«;  from 
Stassfurt. 

HUAHTAJATiTE  Boimondi,  Domeyko,  Min.  Chili.  6th  Append.,  1676;  Min.  P£rou.  p.  64. 
1676.  An  argentiferous  variety  of  halite,  if  homogeneous.  D^ribed  as  occurring  In  cubes, 
also  In  incrustations  made  up  of  minute  cubic  crysralB,  also  fibrous.  H.  =  2.  Color  white,  not 
altered  by  exposure.  Transparent.  Fragile,  not  sectile  like  cerargyrite.  Composition: 
20NaC1-|- AgCl:  an  analysis  (|)  gave:  Xa(3l  69,  AgCI  11  =  100.  B.6.'  decrepitates  and  fuses 
eadly:  on  charcoal  yields  silver  with  soda.  Occurs  in  a  calcareous  nngue  wjUi  cerargyilte, 
embolite,  etc.,  at  the  mine  of  San  Simon,  Huantajaya,  Tarapaca, .  Chili.  Called  letAador^  tbe 
miners. 

Htdrohalite  Adam,  Tkbl.  Hio.,  p.  69.  1869.  A  hyd^us  sodium  chloride  described  by 
Mltscberlicb:  see  Hausm.  Uandb.,  p.  1459. 1847. 


167.  STLVmi.  Muriate  of  Potash  (fr.  Vesuvius)  SmUhton,  Ann.  Pbll..  6,  366,  1838L 
Chloride  of  Potassium,  Potassium  chloride.  Chlorlcaliuni,  Germ.  Sylvine&wf.,  Tr.,2,511V  1633l 
Hoevelit  .ff.  ffipord,  Jahrb.  Min..  S68,  1868.  Leopoldit  £1  JiMnkanff,  Jahrb.  Min.  881,  16661 
ScbatseUit  and  UOvellit  (fr.  Stassfurt).  B.  H.  Ztg.,  24,  276,  Ann.  Ch.  Fbys.,  5.  818,  824. 
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Isoueirie.   Obaerred  fonni': 

f  pflO, «)  0  (540,  «)  r  fW,  H)  4  (»».  H)  >  W  H) 

(  (HI,  1)  {  (711,  74)  II  (211,  iS)  t  (421.  4-2) 

Bnou  has  obtained  by  etching  Ucet  of  981  (9-8  r)  m  n  tnpeuAedal  bemlhednl  Uma*. 

Hftbit  cabio;  a,  also  a  with  o,  moet  oommon.  Also  in  grftoalar  crystalline 
Bueea,  rarely  oolnmnar;  oompBct.  , 

CleaTage*  cnbic,  perfect.    Fractore  aneTen.    Brittle.   H.  =:  2.   O.  =  1'97' 
199  Prietxe,  1.  c    Luster  Titreons.   Colorless,  white,  bluish  or  yellowish  red  from 
ineluioiis.     Tnuisparent  when    pure.     BefractiTe  index',      =  1-49031  Na. 
Soluble;  taste,  mnch  like  that  of  oommon  salt,  but  somewhat  bitter.  SometimM 
flxhilttU  anomsJtnu  donble  refraction.  Hishly  diathermanoos*. 

CtB^— Potaadam  chloride,  KGl  =  Chlorine  47*6,  potasrinm  52-4  =  100. 
Sometimee  ooDtains  also  sodiam  chloride. 

A.  Hmier  (Yb.  Get.  Btsel,  118, 1(IS4)  found  a  VemiTlsn  m\t  pure  wltb  only  a  trace  of 
toilma.  Bcaccbi  (Contrib.  Mln.  VeauT.,  FI,  28)  glvei  aoalyMS  of  flfteeo  varieties  with 
E :  Na  =  100 :  6-2,  10 : 17-St  "J?  to  10  :  M'8;  aome  of  the  Tarieties  contained  alio  the 
ilkallae  •nlphate^  with  ^.Ma)a  t  !K.Na).80«  =  100  :  0-48.  100  :  6-45.  100  :  4*00.  etc.  Prietw. 
aaoted  bj  Huyaaen  (Za  0.  Oea..  90.  461. 1868.  and  Jb.  Mln.,  484.  1868)  found  In  aome  of  Uie 
MMtfoit  aylTlte  12  to  18  p.  c  MaCI  and  O  ff  80t.  but  other  analyaea  of  material  carefnllj 
ttpuated  from  halite  sbowed  the  pure  ECl. 

Pyr.,  etc.— RBl  In  the  platinum  loop  faiM,  and  fflTei  a  violet  color  to  the  outer  flame. 
Added  to  a  anlt  of  phoei^iorua  bead,  wblcb  has  been  preTlously  saturated  With  oxide  of  copper, 
colon  the  O.F.  deep  azure-blue.  Dlaolrea  In  water,  100  parts  taking  up  M  S  at  16-75^  C. 
Healed  with  sulphuric  acid  glTfleoff  hydrochloric  acid  gaa, 

Oba.— Occurs  at  TeeuVlua,  about  the  fumarolea  of  the  Tolrano.  Also  at  Staasfurt,  In  the 
analUtc  beds  of  the  salt  formsttOD;  at  Laopotdaball  (ImoUitt);  at  Kslnss  In  Gallda,  where 
with  the  aooompanying  picromeiite  it  has  ben  derived  (lachermak,  L  c)  from  the  alteration  of 
orntlUte. 

Ibe  nMnpoofid  Is  the  6>l  iHmlftwi  MtU  of  early  chemistry,  whsnce  Beodant'S  name  tot 
tkenedea. 

IUt->  TKhermak,  Ealoss,  Ans.  Ak.  WIen.  p.  84. 1868;  Ber.  Ak.  Wleo,  63  (1).  808. 1871. 
*Jb;  HhL.  1,  224.  1886;  also,  1.  181.  1688.    ^Stefin,  Ber.  Ak.  Wien,  63  (2).  241.  1871. 

^^'fSr^n^^uiS^luSaJSSi,  see Tolft,  Nachr.  Qes.  Qttt,  880. 1688;  ffh  horOmm,  Bxasr. 
Bute  KiysL.  p.  87, 187a 


16S.  BAIr-AMMOmAO.  Nat&rllchea'Salmlak  (fr.  Bucharla)  /.  O.  MoM.  Veriuch  Dber 
eta  nat.  Balmiak,  Leipilg,  1708.  Muriate  of  Ammonia;  Chloride  of  Ammonium.  Salmiak 
Arm.  Ammontaque  muriatie  Fr.   Salnrfae  Bwd.,  Tr.,  1882.   Clotammonki  lUU. 

Isometric.    Obeerred  planefl*: 

a(100,  .4(110,0     0(111.1)      ii<2U,  8-2)      «(821,  H) 

Artificial  crystals  riiow  trapexobedral  bemlbedrfim  la  the  form  876  r)  ttehennak*. 
Vavmann*  haa  described  fonns  with  811  developed  with  telngonal  symmetry,  and  others  wltli 
411.  310,  having  rhombofaedml  symmetry. 

Twins:  tw.  pi.  0.   Also  italactitio,  and  in  globular  masses;  in  crusts,  or  as  an 

efflorescence. 

Cleavage:  0  imperfect  Fracture  conchoidak  Rather  brittlo.  H.  =  1-5-3. 
6.  =  1-528.  Luster  vitreons..  Color  white,  yellowish,  grayish.  Transparent  to 
tnmalDcent.  Index  n,  =  1-6422  Orailich. 

OMf. — Ammonium  chloride,  NH^Cl  =  Chlorine  66  3,  ammonium  33*7  =  100. 
Chloride  of  iron  ia  sometimes  present  giving  a  yellow  color. 

Pyr.,  ete.— Sublimes  in  the  closed  tube  without  furion.  Pulverlxed  with  calcium  hydrate, 
or  heucd  with  a  sohuton  of  caustic  alkdl.  gives  off  pungent  ammoniacal  vapOrs.  Soluble  in 
three  times  its  weight  of  water. 

Obs.— Occurs  about  volcanoes,  as  at  Etna,  the  island  of  Vulcano,  Venuvius,  Stromboll, 
Stmdwicb  Ishuids,  and  near  Uecla  after  the  eruption  of  1845,  as  observed  by  Bunseo.  Observed 
after  the  emption  of  Vesuvius  In  In  rhombic  dodemliedroos  with  cavernous  faces,  sad 

■Xido  In  the  lava  of  1868  (ticc.,  1.  c.)  in  more  complex  crystAl-i,  in  part  twios.  It  occurs  usually 
miere  the  lava  has  spiead  over  abll  and  vegetation.  Also  found  id  small  quantities  in  the 
Tlcbity  of  ignited  com  seams,  as  at  St  Etienne  In  France,  aad  also  at  Newcastle,  and  In  Scot- 
lud;  aystulized  nesr  Duttweiler  In  PnisHia,  where  a  coal  seam  has  been  buming  for  more 
rima  %  hundred  yean.  It  occcurs  also  Id  Bucbaria;  at  Kilaiies  In  Hawaii,  a  variety  which  coa- 
Wm  Iran,  and  beoMMS  maty  yellow  on  exposure;  in  guano  from  the  Chiacha  Islands. 
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The  aki  ati/ttayiaKoi,  sal-annnonlac  of  Dioscoridee.  Celdus,  and  Pliny,  !•  proved  by 
Beckmaon  (Htst  of  loTeations,  4,  860)  to  be  common  rock  salt,  dug  in  Egypt,  near  the  oimcle 
of  AmmoD.  The  name  was  afterward  transferred  to  this  compound,  when  subsequently  mana- 
factured  in  Sgypt.  Sal-ammoniac  is  supposed  to  have  been  included  by  the  ancieota,  with  ooe 
or  two  other  species,  under  the  name  of  nitrum,  which,  according  to  Pliny,  gave  the  test  of 
ftipmonia  when  mingled  with  quicklime. 

Baf.— >  Scacchi,  Read.  Acc.  Napoli,  Oct.,  1873.  ■  NaonuuiD,  J.  pr.  Ch.,  60, 11,  810, 1850. 
^Uin.  MItth..  4.  S81. 1881. 


169.  OUHAROTfilTB.  Argentum  comu  pellucldo  simile  (fr.  Marlenberg),  Oerm.  Hom- 
farba-Stlber,  Oemer,  Foss.,  63,  1565.  Argentum  rude  jecorls  colore,  lucem  corn  earn  habenfl 
(fr.  Freiberg,  etc.)  O.  Falrrieittt,  De  Rebus  Met.,  1S66.  Glaserz,  durslchtig  wie  ein  Horn  in 
einer  Lantern,  Matthesiut,  Sarept.,  1585.  Horu-StlfTer,  Mlnera  argent!  cornea,  A.  Bulpbure  et 
arsenico  mineralisatum,  Wall.,  810,  1747.  Argento  acido  sails  mineralisatum,  Hornerz,  Ororut., 
159,  1758.  Buttermilcherz  (first  mentioned  early  in  17th  century).  Eerar^re  Beud.,  Tr.,  St, 
501,1832.  Eerat  iTuid.,  Handb.,  506, 1845.  Argyroceratlte  Gfeofc..  Syn.,  1847.  Chloimr. 
gyrit  WeiOach,  Synops.  Mln.,  87,  1875.  Eerar^Hte. 

Sllberhornerz.  Bflberkerat,  Homsllber,  Chlorsilber,  Omn.  Chtorsllfver,  BllfTerhOTDiiulm 
Sued.  Horn  Silver,  Corneous  Silver.  Argent  mnriati,  Argent  com6,  Chlorure  d 'argent  F^. 
Cherargirlo,  Argento  cornea  Hal.   Plata  cornea  Span. 

Isometric   Obserred  forniB': 

a  (100,  »-i)      d  (110,  0      0  (111,  1)      p  (281,  8)      n  (211,  2-2) 

Twins:  tw.  pi.  o.  Habit  cubic.  Usually  massive  and  resembling  wax; 
sometimes  columnar;  often  in  ci-usts.  . 

Cleavage  none.  Fracture  somewhat  conchoidal.  Highly  sectile.  H,  =  1-1-5. 
G.  =  5*553.  Luster  resinous  to  adamantine.  Color  pearl-gray,  grayish  green, 
whitish  to  colorless,  rarely  violet-blue;  on  exposure  to  the  light  turns  violet-brown. 
Transparent  to  translucent.    Index*,  n,  =  2-0611  Na. 

Comp.— Silver  chloride  =  Chlorine  24-7,  silver  75-3  =  100. 

Some  vaHeties  contain  mercury;  Domeyko  (Min.  Chfli,  8d  Ed.,  p.  416, 1879)  describes  one 
from  the  La  Julia  mine,  of  the  Cerro  de  Caracoles,  Atacama,  which  yielded:  CI  22-64,  Ag  66'<I8, 
Kg  2'20  =  91 '52,  with  Impurities  and  toss  8*48.  Moesta  gives  1'81  p.  c.  mercury  for  the  cerar- 
gyrite  of  Los  Bordos,  Coplapo.  See  also  huantajaylte  under  halite  (p.  156),  and  the  specie* 
which  follow. 

^rr*)  etc— In  the  closed  tube  fuses  without  decomposition.  B.B.  on  charcoal  gives  a 
globule  of  metallic  silver.  Added  to  a  bead  of  salt  of  ph<^honis,  previously  saturated  with 
oxide  of  copper  and  heated  in  O.F.,  imparts  an  intense  azure-blue  to  the  flame.   A  fragment 

1>laced  on  a  strip  of  zioc,  and  moistened  with  a  drop  of  water,  swells  up,  turns  black,  and  finally 
B  entirely  reduced  to  metallic  silver,  which  shows  the  metallic  luster  on  b^ng  prewed  with  tlw 
point  of  a  knife.   Insoluble  In  nitric  acid,  but  soluble  lu  ammonia. 

Obs. — Occurs  in  veins  of  clay  slate,  accompanying  other  ores  of  silver,  and  usually  only  in 
the  higher  parts  of  these  veins.  It  has  also  been  otwerved  with  oeherous  varieties  of  brown  iron 
ore;  also  with  several  copper  ores,  calcile,  barite,  etc.;  upon  stibiconite. 

The  largest  masses,  and  particularly  those  of  a  green  color,  are  brought  from  Peru,  Chill,  and 
Mexico,  where  !t  occurs  with  native  silver.  In  Caiili,  at  some  mines,  it  Is  a  much  less  common 
ore  than  embolite;  often  contains,  intimately  mixed  with  it,  native  silver  In  very  minute  gnlns; 
it  occurs  at  Tres  Puntas,  Atacama,  Cbaflarcillo  near  Coplapo,  and  elsewhere  in  Chill.  Also  In 
Kicaragua  near  Ocotal;  in  Dept.  of  Grncias,  Honduras.  It  was  formerly  obtained  in  the  mining 
districts  of  Johanngeorgeustadt  and  Freiberg,  but  Is  now  rare;  a  mass  weighing  six  and  three- 
quarter  pounds,  from  this  region,  is  In  tbe  Zwinger  collection  at  Dresden.  It  alno  occurs  in  the 
Altai,  at  the  mines  of  Zmeinogorak  and  Erukovskoi;  at  Eongsberg  in  Norway;  in  Alsace; 
rarely  in  Cornwall,  and  at  HuSgoet  In  Brittany.  In  ^In  IncrustationB  on  Btioiconite  from 
Sonora,  Mexico. 

In  the  U.  S.,  In  Colorado,  near  Leadvllle,  Lake  Co.;  near  Breckenridge,  Summit  Co.,  and 
elsewhere.  In  Nevada,  about  Austin,  Lander  Co.,  abundant ;  at  mines  of  Comstock  lode.  In 
Arizona,  in  the  Willow  Springs  dlstr.,  veins  of  El  Dorado  caflon,  in  San  Francisco  distr.  In 
Idaho,  at  the  Poorman  mine,  in  crystals,  some  half  an  Inch  across,  mostly  cubes  and  cubo- 
octahedroDS,  but  occasionally  with  other  planes,  and  in  twins  consisting  of  two  Interpenetrating 
cubes,  the  angles  of  one  projecting  from  the  faces  of  tbe  other;  also  at  various  mines  in  Gusto' 
Co.,  Alturas  Co..  and  at  the  Horn  Sliver  and  other  mines,  Tara  Creek.  In  Utah,  In  Beaver, 
Summit  and  Salt  Lake  counties. 

At  Andreasberg  in  the  Harz,  an  earthy  variety  ts  met  with,  called  by  the  Germans. Butler 
milk  ore  (Butfermilchen,  Vumige  Hornsilber),  which,  according  to  Klaproth  (Beltr.,  1, 187,  170!^ 
contains:  Silver  24  64,  chlorine  8  28, alumina  (Cu  tr.)  67-08.  Funckens describes  It  aS  "wcist 
uod  dDun  wie  eiue  Bultermllch"  (Lcnz  Min.,  2,  101.  1794). 

Named  from  Kt^ocr?,  horn,  and  noyvfi't^.  silver — Geratargyrite.  the  prt^ter  derivative,  bdm 
contracted  to  CerargyrUe.   The  Greek  k  becomes  e,  as  in  other  cases. 
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Cf.  Gdt..  iDdez.  1,  p.  487, 18M.  •  Weralcke.  Fbgg..  142.  HO.  1871. 
BoMMWTR  JSrrlPawl.  Ann.  Mines.  1,  p.  413,  1879.  A  minerml  aubiUnoe,  color  yellow 
CO  ml,  occunriog  with  anulgmm  aod  resuUlDg  from  Its  decotnpoftition.  It  becomes  dark 
npidly  od  ezpuMire  to  the  air.  AnalydH :  AgCI  81-28,  HgC'l  45  S8,  IlgO  SS  TO  =  M  M 
Bertrand  rq[aras  the  HgO  as  adTentitioiii),  and  proposM  for  tt  the  name  ItpdrargjfriU:  deducUoi 
this  there  remaio  :  AgCl  40-68,  and  HgCl  56-81  =  100,  or  AgCl  +  HgCl,  (o  which  be  givea 
the  name  of  bcrdotiU.   Both  species  are  very  uncertain.   LocalUy  Los  Bordos.  Chili. 

170.  aMBOIJTB.  Chlorobromure  d'argent  Domeyko,  Aon.  Mines.  0. 1.18. 1844:  Berthfer, 
ib..  3.  540.  1842.  Plata  cornea  Terde  Domeyko,  Min.,  ara,  1K4S.  Embolit  Breith.,  Poge.,  77, 
134. 1849.  Chlorobromide  of  SilTer.  Chlorbnmullber.  MMatmrnlte,  Hicrobromlt,  Br§Uk.. 
B.  H.  Ztg.,  18,449.  1800. 

Isometric    Observed  forros: 

« (100,  <-i}     d  (110,  i)     0  (111,  1)     <  (810,  i-Si 

Csnally  masaive;  sometimes  stalactitic  or  concretioiiarj  on  surface. 

Cleavage  none.  Fracture  uneven.  Sectile.  H.  =  1-I'5.  O.  =  5-31-5*43 
Domeyko;  5*53  Yorke;  5-79-5'81  Broith.  I^nster  rpninuus,  somewhat  adamantine. 
Color  gravish  green  and  aHparagUH-gret'ii  to  yellowigh  grtm;  yellow,  often  dark 
and  becoming  darker  on  exposure.    TranspHi-ent  to  trunsluceiit. 

Oay. — Ag(Cl,Br),  the  ratio  of  the  chlorine  to  the  liromine  varying  indefinitely, 
the  rellowisb  varipties  and  those  of  deeper  green  colors  containing  the  largest 
proportion  of  bromine. 

AnaL— 1.  W.  von  Beck,  Jb.  Min..  16S.  1878.  8^  Hvnio,  Ch.  News,  63.  98,  1886. 
S,  C.  Wood  quoted  by  Welch,  ib.,  84,  M.  163, 1888. 

Br  CI  Ag 

1.  Orenburg,  ernt  38  44  8  20         68-88  =  100 

2.  Amaud,  Victoria  25  84  9-70  64-45  =  09  09 
&  .                     "                     24  16          10-78          65-14  =  100  OS 

7br  other  analyses,  see  9tb  £d..  p.  116,  these  show  varialloDs  from  AgCi  =  81*4  ud 
AgBr  18-8  to  AgCl  51  and  AgBr  49.  Cf.  Welch.  I.  c,  for  a  discussion  of  the  various  analyses 
puolithed. 

The  frugabrom^  and  mierobrom&e  of  Breithnupt  are  varieties  of  embollle  Imsed  on  the  pro- 
portion of  bromide  to  chloride;  and  are  even  Indntinct  aa  varieties,  these  extremes  being  oon- 
necied  by  indednile  shailinj^ 

Ofaa. — Abundant  io  Chill.  consliUitiDg  the  principal  sllveroreof  the  mines  of  Cbsflarclllo^ 
and  found  also  at  Agua-Amarga,  Tres-runtaa.  Kobilla.  and  at  all  the  new  o|>enitigH  in  the 
province  of  Copispo;  found  also  at  £iila1ia  in  Chihualitia,  Mexlro;  at  the  mine  of  Coloat  in 
Oracias.  Hontluras.  At  Sl  Amaud,  Victoria;  ia  New  South  Wales,  at  tiunny  Comer,  Bathunt, 
and  in  the  Silverlon  mines. 

Named  from  i/ifioXiw,  on  imUrmtdiaU.  because  between  the  chloride  and  bromide 
iQver. 

171.  BROMTBmt.  Bromure  d'Argent,  Plata  verde  Jfn.  ffr  Mexico  and  Huet^t). 
BerOk..  Ann.  Mines,  19.  7S4.  742,  ItMl,  3,  5J6,  1842.  Bnimlde  of  Kilver;  Bromin  ^iUvr.  Urom- 
silber  Oerm.  Bromit  Uaid..  Handb.,  506.  1845.  Bromyrite  Dana.  Min.,  98. 1854.  Bromargyril 
^.,Miu.  Ch..  108,  1860.   PUta  cornea amarilla melada /JrawyAv,  Min.,  214,  18aa 

Isometric.    Obeerved  forms: 

0(100,  d(110. 0  0(111,1) 

Crystals  rare.    Usually  in  small  concretioiiH. 

Cleavage  none.  Fracture  uneven.  Sectile.  IT.  =  3-3.  G.  =  5-8-6.  Luster 
resinous  to  adamantine.  Color,  when  pure,  bright  yellow  to  amber-vfUow;  slightly 
greenish;  often  grasii-  or  olive-green  e.Yteriiully;  little  altered  on  exiwuure. 
Transparent  to  translucent.    Index,  Kj- =  li'3r>33  Nb,  Wernicke. 

Comp — Silver  bromide,  AgBr  =  Bromine  42*6,  silver  57*4  =  100. 
Pyr.,  etc — In  the  closed  tube  and  with  metallic  zinc  reacts  like  rcnii^vHie.    B.B.  on  char- 
coal emits  pungent  bromine  vapors  and  yields  a  globuli-  of  nictallic  itilvcr.  i-'iiMHl  with  poluSKium 
bisulpbate  in  a  matrass  gives  oft  yelluwuh  brown  vapors  of  bromine.    Insoluble  in  nitric  acid. 
IhfficuUly  soluble  in  ammonia. 

Oba.— With  other  silver  ores  in  the  district  of  Plateros,  Mexico,  nnd  at  the  mine  of  8an 
Onofre.  seventeen  leagues  from  Zacfttecas.  asmciated  with  cf  mrgyrile  and  ceruiwlte:  aIho  in 
OTsuls  at  Cbafiardllo,  Cbili.  with  cerargyrite,  aonetlmes  embedded  hi  calcite;  also  at  HuelKoet 
hi  Brittany,  with  ceraiitrrita 
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172.  lODOBTlOMITB.  Jodobromlt  A,  ton  Lnauix,  Jb.  Hin..  611^  1878.  Jodbromchlov 
■fiber  Oerm. 

Isometric.   In  octahedrons  with  cubic  planes. 

Cleavage :  0  indistinct.  Sectile.  Soft.  G.  =  5'713.  Luster  resinoas.  Color 
aulphur-yellov,  sometimes  greenish. 

CoHp. — 2AgCl.3AgBr.AgI  =  Chlorine  7*9.  bromine  17-8,  iodine  14*1,  silrer 
10*2  =  100. 

G1708  Br  17-80  IlBOd  Ag  59116  =  99*40 

^BT.,  ato^B.B.  on  charcoal  gires  off  bromine  vapors  and  leaves  a  diver  globule. 
<m^Pound  in  small  cavities  in  ferni^nous  quartz  at  the  "  Scb&ne  A.unieht "  mine,  near 
Dembacb,  Nassau,  associated  with  beudantite,  csnninite,  and  iodytlte. 


173.  lODTRTTB.  lodure  d'Argeot  Vattmulin,  Ann.  Ch.  Pbys.,  29,  99,  1835;  Domeyko, 
Ann.  Minea,  6,  158,  1844.  Plata  cornea  amarilla  clara  Doin^ko,  Mln.,  205.  1846.  Iodic  Silver, 
lodsilber  Qarm.   lodit  Baid.,  Usndb.,  506,  1845.   lodvrlte  Dana,  Hln.,  9S.  1854.  lodugyrit 

Hia.  Cb.,  197,  1860.   lodsilber,  Jodsilber  Qerm.   Argent  iodur6  Fr. 

Hexagonal;  hemimorphic  Axis  6  =  0*81960  ;  0001  A  1011  =  43"  25'  20" 
Zepharovioh'. 

Fk»nn^:  m(1010. /)         «  (8004.  })  as  tw.  pi.  P  (8062,1)  /(8O8I.8) 

«(0001,  0)  ft  (1013,  i)  0  (1011.  1)  i  (203l.  8)  u  (4041, 4) 

Also  on  artif.  ciystals":  a  (ll50,  i-3);  y  (8038,  \%  e  (8084,  J),  « (4046,  \)V,  (9-918-30, 

=  86°  19*  «■  =  68°  9"  cu  =  75'  13'  ff   -  62°  88J' 

«  =  86°  38'  <f  =  70°  86'  00'  =  40'  12'  uu'  =  67'  49' 

(V  =64-60' 

lodyrite  Is  homceomorphons  with  greenockite.  An  isometric  form  is  also  known,*  into  which 
the  hexagonal  form  passes  on  increase  of  temperature,  and  conversely.  The  fonner  change  Is 
acoompanied  by  absorption  of  heat*. 

Natural  crystals  in  hexagonal  pnsms;  rarely  twins'  with  tw.  pi.  e.  Also  massirey 
1.  2.  and  in  thin  plates  with  a  lamellar 

structure. 

Cleavage:  e  perfect.   Sectile,  plates 
flexible. 

Soft.  G.  =  5-60-5-70;  5  707  Dmr.; 
5-609  Rath.  Luster  resinous  to  ada- 
mantine. Color  citron-  and  sulphur- 
yellow  to  yellowish  green,  sometimes 
brownish.  Streak  yellow.  Translucent. 
Index,  My  =  2-1816  Na,  "Wernicke. 
^  Comp— Silver  iodide,  Agl  =  Iodine 

New  Mexico,  Rath*.     Artif.  cryst.,  Zeph'.  54,  silver  46  =  100. 

1  — In  *be  closed  tube  fuses  and  assumes  a  deep  orange  color,  but  resumes  Its 
yellow  color  on  cooling.  B.B.  on  charcoal  nves  fumes  of  iodine  and  a  globule  of  metallic 
silver.  With  zinc  reacts  like  cerargyrite  and  bromyrite.  Fused  with  potasuum  bisulphate  in  a 
matrass,  yields  violet  vapors  of  iodine. 

Obs.— Occurs  1q  thin  veins  or  seams  in  homstone  at  Albarradon ,  near  Mazapil,  in  Mexico; 
at  Algodones,  12  leagues  from  Coquimbo;  less  abundantly  at  Delirio  mines  of  ChafiarciUo,  CMli. 
where  the  crystals  are  sometimes  half  an  inch  broad ;  also  at  Guadalajara  in  Spain.  At  Dem- 
bacfa,  Nassau,  with  iodobromite.  In  Arizona  at  Cerro  Colorado  mine.  In  New  Mexico,  with 
vanadinite  and  desclolzite  at  Lake  Vall^,  Sierra  Go. 

Ret—'  Artif.  cryst.,  Zs.  Kr.,  4,  119, 1879;  Dx.  obtained  h  -  0-81488,  Ann.  Ch.  Phys.,  40, 
86,  1864.  See  Dx.,  1.  c.  Also  SIg.,  Dembach,  hemimorpliic  crystals  with  eoiu  above  and  c  i 
below;  Chaflarcillo  em^t/holobedtal,  Zs.  Kr.,  6,  239,  1881.  'Zeph.,  1.  c,  hemimorpbio 
c^stals  with  0  above  and  below  and  m  ^  «  fl  only  below.  *  Lehmann,  Zs.  Kr.,  1,  tS^  1877 
*  Mallard  and  Le  Cbatelier,  Bull.  80c.  Min.,  6. 181, 1883:  J.  Phys.,  4.  SKNL  1885.  *  Bath,  Lake 
Valley,  New  Mexico,  Zs.  Kr.,  10,  474,  1885. 

TocoRNAUTB  i>t>m«j/i(?,  2d  App.  Min.  Chili,  41, 1867.  Plata  iodurada  meiourial.  Granular 
massive.  Color  pale  yellow,  becoming  darker  on  exposure.  Streak  yellow.  An  iodide  of 
■Qra  and  mercury. 

Analysis  gave :  Ag  88-60,  Hg  8-90,  1 41-77.  siliceous  residue  16'85     9619.    The  loa  Is 
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doe  to  some  water  bdoDging  with  the  restdue,  and  probably  some  Iodine.  From  the  mlBM  <rf 
ChaflucUlo,  CbilL   Named  after  H.  A.  Tocomal.  rector  of  tbe  SaoUago  uDivenlty. 

Sercial  minente,  cbkuo-todidea  of  ailTar  and  oiercufy  but  of  variable  oompoallion,  an 
■otkned  by  Doneyko.  Uin.  Cbili,  8d  Ed..  481. 1879. 

Coocntm.  lodure  da  Mercun  Da  Bh,  Ann.  Hlnca.  B,  884.  IftSO:  itmrf.,  Tr.,  2.  BIS.  1889l 
Coccinit  Haid.,  Handb..  613.  1840l  Xercure  lodur6  lodqueclullber  0mm.  Cbh»Mlan- 
quecksilber  del  CaatOio. 

la  panicles  of  a  reddish  brown  color  on  lelenlde  of  mercury,  adamantine  in  luster,  at  Caaaa 
Vieju,  Mexico;  and  Bupposvd  by  Del  Kio  lo  be  an  Iodide  of  mercury.  But  Castillo  says 
(Colegio  de  Mia.  Mexico,  1805)  that  sptfcimens  labeled  by  Del  Kiu  coulain  no  iodine,  and  appear 
lo  be  largely  chlorioe  and  mercury,  yet  are  not  calomel.  Castillo  describes  It  from  Zimapan 
and  Culebras.  both  masdve  and  in  acute,  aeteular.  rhombic  pyramids,  3-6  mm.  long;  color  one 
nd  to  yellow,  and  sometimes  yellowish  green,  changing  to  greeoi^  gray  and  dark  green  on 
expoaure;  transparent  to  translucent.  In  a  closed  tube  affordn  a  sublimate,  white  when  cold,  of 
UfCiCl,,  ud  taATCB  a  residuum  which  Is  dull  red  while  hot,  orauge-yellow  when  cold,  and  which 
B.B.  turns  aurora-red.  and  is  dissipated  with  an  odor  like  that  of  srleniun. 

ZDfAPAiim  Adam,  TaU.  MIn..  70,  1689.  A  hypothetical  Tanadium  cUmida^  credited  to 
DelKio. 

BcsTAMKHTiTK  Adcm,  Tabl.  Mln.,  67,  1869.  Hypothetical  lead  iodide,  Pbli,  not  known 
tooccnrin  nature.    The artlUcial  compound  is  hexaguoal,  cf.  Kg.,  Er.  Ch.,  805,  1881. 

Znc  lODEDB — Ziitc  Brohidb. — Iodine  and  bromine  are  stated  by  Mentzcl  to  occur  along 
with  a  cadmiferous  zioc  in  Sileaia,  and  hence  it  is  inferred  that  Iodide  and  bromide  of  sine  exist 
h  Batnr^  though  not  yet  disUnguiahed.   Ann.  Mines,  ft,  824.  1829. 


n 

Flnorite  Group.   R(C],F),.  Isometric. 

BTHROPHIUTB.  Hydrophillt  Bautm.,  Uandb..  857. 1818.  Cblorure  de  Calcium. 
And..  Tr..  2,  518, 1882.  Clorocakite  Seaceht,  Read.  Acc.  8c.  Napoli,  Oct.  \K  187S;  ContriU 
Kb.  TesuT.,  n.  87  (Mem.  Acc.  8c.  Napoli,  Dec.  18,  1878).  Chlorocalctte. 

Isometric.  In  cubic  crystals,  aometimea  with  o  and  d.  Aa  a  crystalline  or 
Bealy  incmstation. 

6.  —  2*2  artif.  Color  white,  sometimes  stained  violet.  Transparent  to  trail** 
bcent.    Taste  bitter.    Deliquesces  readily. 

Camp. — Calcium  chloride,  CaCl,  =  Chlorine  64  0,  calcium  36*0  =  100. 
The  elUoroealeUe  from  VesuTlus  contained  also  tbe  chlorides  of  potassium,  sodium,  and 
wsanneac. 

Pyr-  etc — B.B.  fusible.  Very  soluble  in  water,  attracting  moisture  from  the  air  and 
iipidly  deliquescing. 

Ofasr— Occurs  at  Luneburg  in  anhydrite  and  gypsum,  and  associated  with  halite  (Hausm.). 
At  VesuTius  in  crystals  {ehtoroeaiat$)^n  bombs  of  the  eruplioo  of  April.  1873. 

At  Ouy'sCliffe,  Warwickshire,  as  an  Impure  slimy  exiidstlna  on  saodstone.  Mixed  with 
ciay  io  the  province  of  Tarapaca  aud  elsewhere  in  Peru.  From  crevit'es  b<awe«n  ejected  blocks 
near  tbe  middle  of  a  solfatara  In  tbe  crater  of  Barren  iuland.  Bay  of  Beii^nil,  chiefly  as  a  red  and 
orange  deliquescent  incrustatloa  mixed  with  ferric  oxide  and  basic  aluminium  sulDhate 
(Maiiell. 

Named  from  vAovp,  waitr,  and  tftiXoi,  friend,  in  allusion  to  its  hygroscopic  properties. 
The  hydrous  calcium  chloride  (CaCli  +  8H|0)  Is  known  in  artillcial  crystals  belonginf  to 
the  hexagonal  system,  cf.  Bg..  Kr.  Ch.,  205, 1881. 


176.  FXtUOBTTB  or  Flcob  Sfab.  Fluores  hipides  gemmarum  simllls  sed  minus  durl— 
qui  fgnfs  cnlore  liquescunt  [whence  he  derives  the  name]~('olon-s  varii,  jucuudi.  (1)  rubri,  (2) 
purpurel  (rulgo  amethysli),  (3)  candldi,  (4)  lutel,  fQ)  cinerarei,  (6)  subiiigri,  etc.  [with  mention 
also  of  Its  use  as  a  flux  in  smelting],  Agrie.,  Berm.,  \Wi9\  derm.  Fliisse  id.,  Interpr.,  464, 
1546.  Fluor  mlneralis  Stolbergicus,  Lithopbonnlioriis  SiihleD»ia,  Woodirard,  Cnt.,  1728.  OIns- 
Pj-at,  Spatiim  Titreum.  IVa/^,64, 1747.  FIuss,  Flussspat,  Glatwpat,  Cromt.,  93.  nr»8.  Fliissaures 
Kalk  ScAmU,  Ak.  H.  Stockh.,  1771,  Calx  fluomta  Btrgm.,  Sciajir.,  17H2.  Spath  fuBlble.  Spath 
Titreux.  de  UmU,  Crist.,  1772,  1783.  Fluorite  Nnpione.  Mlu..  37a,  1797.  Fluor  Spar.  Flunle  of 
J.ime.  Fluoride  of  Calcium;  Derbyshire  Spar,  Blue-john  Vvlg.  Chaux  fluat£e  Fr.  Fluorme 
Ikvd..  Tr.,  3.  S17,  1833.  Liparit  Gloek..  Syn.  363.  1H47.  Bruiachite  Jfotfadam,  Min.  Mag.,  7, 
42,  1886.    Fluorine.  Bpato  fluore  Ital.    £4pato  Unor,  Fluspat,  Span, 

Var. — Chloropbane  {fr.  Nercblnsk)  Th.  Df  GroUhnm;  DehmeUL.,  J.  de  Phys..  46.  89^ 
17M.   Ratofkit  Fitdur,  John.  Ch.  Unters.,  6,  332,  1813. 

Iflometric.    Obaerred  forms' : 
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0EL0BIDE8,  BB0MIDE8,  10J>IDB8~FLU0BID^ 


(100,  «) 
(110,  .  ) 

(111.  1) 
(821  0.  i-mi 

(610.  i-O) 
(980.  «) 
_  (410,  i4) 
M  (11-8  0.  ^V)^ 


1. 

a 

a 

F  (10-8  0,  i-W 
/  (810.  i-S) 
k  (520.  t-i) 

ir  (12-5  0,  i^fi 

f  (780. 

(210,  t-S) 
<  (68U,  »4) 

2. 


p  (831.  3) 
9  (881,  S) 
p  (441,  4)' 

V  (811,  8-8) 
M  (411,  4-4)» 
r  (723.  1.1) 
m  (811.  8-8) 

»1838.H) 


(211.  3-3) 
(833.  f-f) 

(25 -6 -3.  V-V) 
l82l,  8-4) 
{10-4-3.  -yi-j) 
(15-6-3,  V-l)" 
82.  H? 


u  (788, 


V  (78t,  7-}) 
a;  (11-5-8.  V-V-) 
2'(2413-6. 
<  (431,  4-2) 
I  (821,  8-1) 

t  (20  U  8,  V-W 
tp  (481,  4^)» 


3. 


Figs.  1-4,  simple  forms. 


6.  Freiberg. 


6.  7,  Alston  Moor,  Euglaod. 


Twins:  tw.  pi,  o,  commonly  penetration-tTinB  (f.  6,  7).  Habit  cubic,  often 
modified;  less  frequently  octahedral  ordodecahedral;  forms/,  e  (fluoroids)  common; 
also  the  vicinal  form  C,  producing  striations  on  a  (f.  8);  hexoctiihedron  /  also  com- 
mon. Cubic  crystals  sometimes  grouped  in  parallel  position,  thus  forming  a  pseudo- 
octahedron.    Also  massive;  granular,  coarse  or  fine;  rarely  columnar;  compact. 

Cleavage:  o  perfect.  Fracture  flat-conchoidal;  of  compact  kinds  spIinterY- 
Brittle.  H.  =  4,  G.  =  3-01-3-25;  3-180-31K9  Kenngott,  mean  3*183,  Lnster 
-vitreous,  sometimes  splendent;  nsuidly  glimmering  in  massive  varieties.  Color 
white,  yellow,  green,  rose-  and  crimson-red,  violetr-btue,  sky-blue,  and  brown:  wine- 
yellow,  greenish  blue,  violetr-blue,  most  common;  red,  rare.  Streak  white.  Trans- 
parent— subtranslucent.  Sometimes  presenting  a  bluish  fluorescence.  PhoBplio- 
reaces  when  heated  gently.  llefraGtive  index  for  Na:  iij  =  1*4339  Sarasin; 
Ay  =  1*4324  (gray),  1*4342  (black)^  Eohlraasch.  The  index  diminishes  slightly 
with  increase  of  temperature.  Etching,  natural  and  ai-ti6cial,  develops  depresisioiiB 
corresponding  usually  to  faces  of  hj  (311)  or/  (310);  also  other  forms.  Exhibits 
a  difference  of  electrical  potential  between  the  faces  and  angles  of  a  cube,  both 
nnder  the  action  of  heat  (pyro-electric)  and  of  light  (photo-electric).  Sometimes 
exhibits  anomalous  double  refraction'*.    See  also  p.  1034. 

Hussak  flnds  that  all  fluorite  shows  double  refraction  with  VHrying  degrees  of  intensity,  tbe 
crystals  consisting  of  a  series  of  lamellie  crossing  one  another  and  apparently  parallel  to  the 
dofiecahedml  planes.  Isotropic  spots  also  occur,  though  rarely.  The  structure  of  the  crystals  is 
thai  of  the  orthorhombic  system  with  the  axis  of  least  elasticity  normal  to  a  cubic  face.  The 
abnormal  double  refraction  is  probably  to  be  regarded  as  secondaiy  and  due  to  internal  tension; 
It  does  not  disappear  at  a  red  heat. 

Comp. — Calcium  fluoride,  CaF,  =  Fluorine  48*9,  calcinm  51'1=100l  Chlorine 
is  sometimes  present  in  minute  quantities. 

Var.— 1.  Ordinary;  fa)  cleavable  or  crystallized, very  various  In  colors;  (6)  fibrous  to  columnar, 
■s  the  Derbyshire  blue-juhn  used  for  rnses  and  other  ornaments;  (c)  coarse  to  tine  granular; 
(d)  earthy,  dull,  and  sometimes  very  soft.  A  soft  earthy  variety  from  Ratovlia,  Rumia,  of  a 
laveuder-blue  color.  Is  the  ratavkUe  or  raUifkite. 
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The  finely  colored  fluon  hare  been  cilled.  acrordlDg  to  tli«ir  colon,  /oto  rubjr,  tooa^ 
cnerald,  amethnt.  etc.  Tbe  colon  of  tbe  pboephoreaceDi  llgbt  are  Tarioiu,  ana  an  IndepeDont 
of  the  actual  color:  tbe  kind  affordlog  a  green  color  !•  the  oAJmfAoM  (fr,  ;[A«iyH>fi,  prvM,  and 

Paiytv^iijy  to  appear)  or  pj/r^-emtriud. 

WyToub<^  attributes  tbe  various  colors  to  compounds  of  carboo  and  hydrogen,  derired  from 
aiHglit  iofusiuo  of  urgnoic  inatten  Id  tbe  iolTeot  waten;  be  found  (Bull.  Bor.  Cb.,  6,  884,  lb6S| 
that  tbe  blue  and  violet  colors  cbanged  to  purple  on  beating,  and  supposes  that  twoCH  iiibstaDcei^ 
a  blue  and  a  red,  were  present,  tbe  former  more  volatile,  and  tbereiore  leaving  tbe  color  reddish 
ifter  partial  heatiDg. 

Keithaupt  obuined  for  fluorlte:  G.  ^ 8-017,  fr.  Alston  Moor,  Cumberiand.  wblte;  81 70,  Eubi^ 
bloe;  3-176,  tb..  wbite;  3171.  fr  Siberia,  blue;  8188,  lb.,  wblte;  8'im,  fr.  near  MaHenberg, 
gnen;  S  IT-j.  ib.,  blue;  8-189,  fr.  Bftaenbrunn  In  Voigtlaud.  gn^n;  8  IM.  lb.,  blue,  8188.  lb., 
vbiie;  3  ltt5.  fr.  C'orowall,  fluorescent;  8  IHtj,  fr.  Switzerland,  row-red;  8198,  fr.  near  Freiberg, 
treeo:  3  255,  fr.  Mexico,  emerald  green  iranspareDl  Oct.;  8  8*24-3  357,  fr.  Silieria,  violet  blu«. 
For  Kenngott's  observations  on  specific  emvttv  bm  Bcr.  Ale.  Wieo,  10.  IH58. 

8.  ^nlwnOe  of  SchOnt>etD.  StinkfluHs  (itrm.  The  dark  violel-bUie  flunr  of  WMftcndurf, 
Bsmia.  afforded  Schr«tter  0  03  p.  c.  of  ozone,  wblcb  ScbOntHin  (J.  pr.  Cb.,  83.99,  lN61,e9.  7, 
tSiISi  called  antatong,  wbeoce  bN  name  for  this  variety.  Its  strong  odor  is  said  often  lo  produce 
taRidacbe  and  vomiting  in  tbe  miners.  Mim  recently  antozoue  bas  been  sbown  to  have  no  rcnl 
<iUt«nce,  and  tbe  odor  of  this  variety  has  bet'o  nltributefl  to  free  fluorine. 

PTT^  etc— Id  the  closed  tube  decrepitates  and  pliosphorm-es.  B.B.  lo  tbe  forceps  and  OD 
cbarcos)  fuses,  coloring  the  flame  red,  to  an  eOHmel  which  renrtD  slkiiUne  on  1ei>t  pnpi-r.  WItb 
vxia  on  platinum  foil  or  clutrcnal  fuses  to  a  clear  bend.  Ifet-oniing  opwjue  od  cooling;  with  an 
etce<i9  of  soda  od  charcoal  yields  a  residue  nf  a  diffirulily  fusible  enamel,  while  moot  of  thesodn 
fiati  into  tbe  oonl;  wltb  gypsum  fuses  to  a  Iranspareot  bead,  beriiniing  opaque  on  roollng. 
F'l^ed  in  an  open  tube  witn  fused  salt  of  ntioNplionis  oives  the  reaction  for  fluorine.  Treated 
witb  Bulf^uric  acid  gives  fumes  of  hydrofluoric  acid  wliich  etrh  glawi. 

Oba. — Sometimes  in  beds,  but  fl;euerally  in  veins,  in  giieiiis.  mics  slate,  clay  slate,  and  alio 
Id  limestones,  both  crjrstalliDe  and  un  crystal  line,  and  saiidstoucs.  (>fti-n  orcuni  as  llie  sanrua 
of  rnt'Lillic  ores,  especially  of  lead.  In  tlie  North  of  Kngland.  it  Is  the  eangue  of  the  lend  veuia, 
wbich  intersect  tbe  coal  formation  in  Northumberland.  CumherlaDd,  IJurliam,  and  Yorkshlreh 
In  Derbyshire  it  Is  abundant,  and  also  in  Corn  wall,  where  the  veins  inlerwrl  mi-tamorphic  rocks. 
The  Cumberland  and  Derbyshire  localities  especially  Imve  aflonle^i  msgnificeDt  siiecimen^ 
Common  in  the  mining  district  of  Sazonv;  flne  near  Kongsberg  in  Norway.  In  tbe  dolomilen 
of  St.  Qotbard  It  occun  in  pink  octaliedroDs;  at  MQnsiertbnl  In  Biiden  Id  flesh-red  Lexoctn* 
bedruns.  Rarely  in  volcanic  regions,  as  in  colorless  octahedrons  in  the  Vesuvian  lava;  also  In 
maietre  form,  with  otber  fluorine  compounds  In  ejected  nuutses  incloK-d  in  Ibe  tufa  of  Fiano  and 
at  other  poinu  in  the  Campania. 

In  Maine,  on  Long  Island  Blue  Hill  Bay,  Id  veins.  In  N.  namf>$hirf,  at  N.  viUsge  <tf 
Westmoreland,  2  m.  S.  of  meeting- bouse,  wbite,  green,  purple,  constituting  a  vein  in  quaru:al 
tbe  Noteb  in  the  White  Mts.,  green  ort.  Id  qiurtz,  mre.  In  Vermont,  at  Putne>',  in  green  cubea, 
la  JffiisugJtttsgtti,  at  the  Southampton  lead  mine.  In  Conneetifut.  at  TnimbnII.  the  eh(orcflutn» 
nr..  with  to|iAZ:  at  Plymouth,  In  octahedral  and  dodecnbi-dral  rrvstals:  at  Williniantic,  purple, 
in  a  vein  in  raeiss,  and  also  sparingly  at  tbe  toptiz  vein;  st  the  Mlddlclown  lead  mine.  In  Nem 
7<»-i-,  in  Jefferson  Co. .  at  Muscolonge  lake,  formerly  abundsnt.  in  gigantic  ctiltes,  sometime* 
modided,  of  grasii-green  and  pale-green  shades,  in  gmuular  limestone;  in  St.  Lnwreut  e  Co.,  at 
Ku^ie  and  Joliosburgh,  rarely  in  tine  crvstals:  alw>  at  MHcomb,  where  a  larf^e  cave  was  recently 
opened  (cf.  Ktinz.  Am.  J.  Sc  .  38,  73,  18ti9),  lined  with  cubic  cryMMlx.  of  u  mi-grefu  color,  from 
lu,t  8  inches  lo  diameter,  some  of  the  groups  weighing  lOIK)  pounds  and  the  whole  cavity 
Miimaled  to  contain  13  tons;  at  Lockiiort.  oecusioualiy  iu  cuU-s,  « ith  Mfleuile  and  ci  lestiie  In 
limestone;  also  similarly  near  KocheHler  and  Manlius;  Amiiy.  in  tliin  sesms,  with  spinel  and 
tourmaline:  at  Brewster,  at  the  iron  mine  in  colorlcsH  to  purple  cr>>tnlH.  wmielinieft  dodembe. 
tlnil.  In  JV010  >/<n-«^.  near  tbe  Franklin  Furnace.  iSu»j*x  Co.  In  r«r,'/i«irt.  tuar 'WtxHisUM-k,  in 
limestone;  oa  the  Potomac,  at  8hepsrdHlown,  in  white  limeHtonc:  st  the  mi<-A  niiiu-H  cif  Amelia 
C'nm  House,  Amelia  Co.,  a  flnely  phoHphoreseent  vnriely  of  >fm'n  or  purple  color.  In  JUinfiit^ 
tia!'<atiD  Co.,  fur  30  m.  along  the  Ohio.  10  lo  !.'>  m.  below  Shawiu-erown.  iindnt  otiier  phires.  dark 
purple.  oft«n  in  larfce  crystals,  In  Carboniferous  limeslom*,  with  ^^dena,  and  thmugh  the  xoil. 
In  Mmowri,  In  cavities  in  limestone  at  St.  Louis,  with  cnlcite.  doWmiile.  niillerite.  In  Cui'/orhia, 
at  Mt.  Diablo,  rare  in  white  cubes  In  Arisona,  In  Castle  Dome  disl..  wliite,  pink,  gn-en,  purple, 
f  >i  Xota  8coUn.  at  Mabou  harlhtr  green.  Near  Lake  8up<Tior,  a  few  niilcK  from  tbe  N.£.  corner 
of  Thunder  Bay.  in  large  violet  cnhes  im  amethyst,  aSordinK  mtitrniticeiit  npi-cimetis. 

AIL — Fluorite  is  slightly  soluble  in  waters  contairiiog  cttlciiun  l)icHrlKin>kte  in  .sohilion.  The 
klbMline  carbonates  decompose,  it,  proiiucing  calcium  carlioniite  or  aileiu,  an<l  a  Ktitisctpicnt 
clianire  of  tbe  fralrite  may  produce  other  forms  of  pfteudomorpliH.  Flimrite  occurs  ctiHDL'cd  to 
quartz,  by  substitution,  and  also  to  limonite,  hcmalite,  lithomarge,  psiloraelane,  calamine, 
8mitbs<mite.  cenisttite,  kaolinlte. 

ArtiC— Made  by  Scheerer  nod  Drechsel  in  ciystHllized  forms,  J.  pr.  Ch..  7.  88.  18T8. 
BmL — '  Klooke.  monoifmph,  Bcr   (Je«.  Freih  .  6.  No.  4.  lX7fi.  who  irives  enrlv  nuthorItie% 
f^r.    Dx.  adds  the  vicinal  (4»  10):  Udt.  includes  hIho  f  (r)iO<,  »'(r>-l-l).  index.  3,  .M.  1t^.  (^f. 
Unulicb.  Kr.  Opt.  L'nt.,  70. 18S8,  on  peculurdislorted  forms.    *  Lax..  Jb.  Mln..  184,  1875.    *  Id., 
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Zs.  Kr.,  1,  859  seq.,  18T7.  *  Oroth,  BreltenbrQQD,  MiD.-Samnil.,  16,  1878.  *  BusattI,  Att.  Soc. 
Taac.  6, 13. 1888.  •  Van  Calker,  Zb.  Kr.,  7,  451, 1888.  '  Hintze,  KieBengrand,  Zb.  Kr.,  14,  74, 
1886.  ■  Boefer,  Sarntbal,  Min.  MItth..  10,  158, 1880.  ■  Flink,  Noidmark,  Ak.  H.  Stockh., 
BihaDg,  13  (2),  No.  1,  46,  1888.    >•  Busz,  Cornwall,  Zs.  Er.,  17,  658,  1890. 

"Bibl.  Univ.,  10,  808,  1888;  cf.  Eoblrausch,  Zs.  Er.,  3,  101,  1877,  and  Dufet,  Bull.  Soc. 
Min..  8,  267,  1885.  "  ADomalous  optical  characters.  Mid.,  Aun.  Mines,  10,  116,  1876;  Hussak, 
Zs-Er.,  12.  552,  1887. 

On  flwyraeenee,  Bobn,  Phil.  Mag..  34,  100,  1867.  On  eichiruf,  cf.  Baumh.,  Jb.  Min.,  605, 
1876;  Lsx.,  Zs.  Er.,  1,  868.  1877;  Werner,  Jb.  Min..  1,  14,  1881;  van  Calker,  Zs.  Er.,  7,  449, 
1883.  Hardneu,  Ezoer,  HOrte  Eryst.,  SI,  1878.  Pyro-eUetridty,  Photo  OMOrieUy,  etc.,  Hankel, 
Wled..  a,  66,  1877,  11,  269,  1880.  EUuHeUy,  Elong.  Wied.,  12,  821,  1881;  Toigt,  Jb.  Hin.. 
Bell-Bd.,  4,  286, 1880. 

BBUiAcmrs  Mofeadaim,  Kin.  Hag.,  7.  42,  1886.  Incmsts  barlte  at  Loch  Bruithaich,  In- 
verness-shire, Scotland.  It  was  flrat  noted  by  T.  D.  Wallace,  ib..  6,  169, 1886;  ita  Identity 
with  fluorlte  was  shown  by  Heddle.  Ib.,  8,  274,  1889. 

GuNmsoiiiTB  VUirh»  and  Ferry,  Am.  Ch.  J.,  4,  140,  1882.  Masdve,  deep  puiple;  color  of 
powder  the  same.  Easily  Bcratcbed  by  a  knife.  0.  =  2-65.  Analysis  by  E.  A.  Eebler,  after 
deducting  12-75  p.  c.  admixed  CaCO>:  CaF«  74  89,  CaO  11-44,  SiO,  6  87,  Al.O.  6-95,  Na.OO-85 
—  100.   From  near  Ounaison,  Colorado.   Probably  an  altered  or  impure  fluorite. 

176.  OBXAROBSAaNBa^B.  CloruTo  di  Magneslo  A.  Boaeehi,  Hem.  Inoend.  YesuT., 
181, 1805.   Cloromftgneaite  Id.;  Att.  Aoc.  Napoll,  6,  1878. 

Magnesinm  chloride,  MgOl,;  found  with  other  deliquescent  salts  of  VesuTius. 


177.  SBLZiMTB.  Btr&wr,  Att.  Acc.  Torino,  4,  80, 1668. 


Tetragonal. 

Forma*; 


a  (100,  w) 

TO  (110,  /) 

A  (210,  ^8) 


Axis  t  =  0-659G;  001  A  101  =  33*  24^'  A.  Sella". 
V  (301,  84')* 
ft  012,  *)• 


« (101. 1-0 

/  (606,  1-*)' 
9(602.  liT^ 


=  67°  401' 
M"    =  66'  1' 
ftfl"  =  60'  OJ' 


nn 
m" 


«  (658, 1)* 
r(884.  })» 

=  128'  sr 

=  40'  60' 
=   66*  49' 


*  (111.  1) 
n  (221,  2) 
u(661,  0)* 


a  (526.  1 
€  (738 
6  (944 


w"  =  126°  23' 
aa-*'  =   24'  601' 


6  (213.  l-2)»( 
/  (823, 1-|)> 
A  (972,  H)" 

w  4r 

40'  19* 


The  form  of  sellalte  Is  near  that  of  the  species  of  the  Rutile  Group,  p. 


In  crystals,  usually  prismatic  in  habit  and  somewhat  fibrons  in  structure. 

Cleayage:  a,  m  perfect;  also  e  (Mid.).  Fracture  conchoidal.  Brittle.  H.  =  5. 
G.  =  2-972  Svr. ;  3-15  Sella.  Luster  vitreous,  brilliant.  Colorless,  transparent. 
Optically  +.    EefractiTe  indices:  ojd  =  1*3780,      =  1-3897,  Sella. 

Comp.— Magnesium  fluoride,  MgF,  =  Fluorine  61*4,  magnesium  38-6  =  100. 
Anal — 1 .  A.  Sella,  1.  c.  8,  8,  A.  Cossa,  on  the  corresponding  artifldal  compound,  ZSa.  Kr., 
1.  206. 1877. 


1. 


1.  C^ebroulaz  glacier 

2.  AT^f. 
3. 


a.  =  315 

G.  =  2-867 


P 

61-58 
60-79 
61  06 


Mg 

88  42  =  100 
89-21  -  100 
88-94  =  100 


The  natural  mineral  gave  StrQver  89-64  p.  c.  Me. 
Pyr,,  eto.— B.B.  in  small  fragmeDts  fuses  with  intumeaceace. 
Insoluble  in  water;  also  lo  acids,  except  concentrated  sulphuric 
acid:  with  this  it  eTolves  bydrogeo  tiuoride. 

Obs.— Found  embedded  in  anhydrite  or  in  8ulphur,alB0  aasociated 
with  albite.  dolomite,  ma^esite,  duorite.  cele.stite;  from  tbe  monune 
of  the  Gebroulaz  glacier  in  Savoy  near  Moutiers,  north  of  Modane. 

Kanicd  after  the  Italian  mineralogist  and  statesman,  Quintino 
Sella  (1827-1884). 

Artil— Formed  artificially  by  A.  Cossa  (1.  c.)  in  short  prismatic 
or  tabular  crystals,  with  a,  m\  sometimes  twins  | «.  H.  =  8. 
O.  =  2*857.  Phosphorescent,  with  a  violet  light  in  a  powerful  indactlon-current,  'whlcb 
is  also  true  of  the  natural  corapouod.   Difflcultly  fusible. 

Ref.— '  Mem.  Acc.  Line,  4.  455.  J887;  SlrQver  obtained  h  =  0-6619,  Att.  Acc.  Torino,  la, 
50, 1876.  Cf.  also  Mid.,  Bull.  Soc.  Min.,  11,  802,  1888.  *  Cf.  StrOver.  ■  A.  Sella,  1.  c,  also 
■ome  other  doubtful  forms. 


Sellaite,  after  Straver. 
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17B.  LAWRENOITB.  IkniMt,  C.      84.  88;  1877.   Ebenchlorflr  Omm. 
Solid,  beooming  soft  on  exposare.    (^olor  green  to  brown. 

Cmv«— Ferrons  chloride,  FeCl,  =  Chlorine  55-9.  iron  44*1  =  100. 

Obfc  PrMent  In  meteoric  iront.  a*  thow  of  Tuewell  Co.,  Teno.,  and  Rocktogliam  Co.. 
N.  v.,  18  identified  bj  J.  I^wrence  Smltb  (1S18-186S).  Am.  J.  Sc.,  IS,  1A9. 18AS,  lb..  13.  914. 
1477.  after  whom  the  q>eciea  is  named.  Probablj  also  preaent  In  the  Oraeolaod  native  Irao 
(Dgobr^).  Drops  of  ferric  cblorlde,  FeCl*  (cf.  molysite),  formed  from  lawrendte,  often  exude 
in  drapB  (atoffmatiu,  Daubree)  from  the  surface  of  meteoric  Irons. 

The  existence  of  this  substance  at  Vesurlui  waa  announced  bj  ItoitloelU  and  CorelU. 
The  aitificial  FeCU  is  ''"ff^'.  uniaxial. 


179.  WOAOOBTtB.  Protoclomro  di  Uaunneae  A.  AmmH  Hem.  Incend.  Vesuv.,  181. 
1855.  SneeUte  AOam,  Ttbl.  MIo.,  70.  1860. 

Manganese  protochloride,  MnCl,  =  Chlorine  56*4,  manganese  43*6  =  100. 
A  deliqneeooit  salt  obeerred  with  magnesium  chloride  and  other  salts  at  VesuTiuSb 

Crloralxumikitk .  Clmrnllumlnio  A.  BtaeeAi,  Att.  Accad.  Napoli.  8  (read  Dec.  18, 187S)* 
Alamlnium  chloride  (AlCl*  4-xUiO),  produced  whh  molyaite  and  chnromagoesite,  atVesuTiua. 
U  the  erupti<m  of  April,  1878. 


ISa  CXmnmiTB.  Cotunaia  MmtieeUi  A  Qnelti,  Prodr.  Hin.  VeauT..  1825.  Cotnnnile 
Shi.,  Char..  2,  179, 18S0.    Lead  chloride.   Chlorblei  Gtrm. 

Orthorhorobic.    Axes  0*9976  :  1  :  1-6S05  Schabus'. 

100  A  110  =  44"  5«',  001  A  101  =  59"  18J',  001  A  Oil  =  59"  U\', 

Fonmi  friOlO.  i-I)  «  (120.  i-i)  /i(102,  l  i)  p(lll.  I) 

adOCM)  e(001,  O)  u(VA,  fi)  «  (101.  1-i)  f  (132,  1-S) 

M-  =  58'  141'         w'  =  118'  Sr         W>*   =   81'  29'  ijq'    =   48'  86' 

««'  =  45"  40l  ap  =  *4»"  16)'  pp  "  -  184°  244'  j?  "  =  128  WU" 
mW  =  80^  is'  pp  '  =  "SI'  16*^         M  "  =  104'  14' 

In  acicnlar  crystaU.   Aleo  in  scmi-cr jstalline  masses.  Clravagn :  a,  perfect. 

Soft;  scratched  by  the  nail.  O.  =  &*23H;  5*83  Rg^  Lanter  adamantine; 
inclining  to  silky  or  pearly.  Color  white,  also  yellowish  or  with  a  tinge  of  green. 
Streak  white. 

Cemp.— Lead  chloride,  PbCI,  =  Chlorine  25*5,  lead  74*5  =  100. 

AnaL— 1,  2,  Scacchi,  Not.  Min.,  i,  p.  89  (Att.  Acc.  Nap.,  March  12,  1U70):  1,  wax-yellow 
nr.;  3,  white  lamlns.   Tnces  of  fluorloe  are  present. 

1.  CI  25-86  Pb  74-98  =  99  05 

2.  25-88  78  98  =  9V-81 

Pyr.,  ate — B.B.  on  charcoal  fuses  readily,  spreading  out  oo  the  coal  and  TolatiUztn^,  srives 
a  white  coating,  the  inner  edge  of  which  is  nof^td  yellow  from  lead  oxide;  the  costing  in  U.  P. 
dissppears,  tingeiu^  the  flame  azure;  with  soda  gives  metallic  lead.  Addt'd  to  a  salt  of  phoD- 
phorus  bead,  previously  saturated  with  copper  oxide,  glTes  the  reaction  for  clilorine  (see 
cerargyritei.    ftoluble  to  about  22  parts  of  hot  water. 

Oba. — Found  by  MooticelH  and  Covelli,  in  the  crater  of  VcsuvIur.  after  thr  eruption  of 
1832,  accompanied  by  sodium  chloride,  and  chloride  and  sulphate  of  roppT;  also  by  Si-ntTlii 
and  GuLscardi  on  the  lava  of  1656.  and  by  Bcacchi  oa  that  of  186tj  (1.  c).  Occurs  massive  with 
other  lead  minerals.  Mt.  Challacollo,  Tanipaci,  ChilL 

Named  after  Dr.  Cotugno  of  Naples. 

&•£.—>  On  artlf.  crysl..  Ber.  Ah.  Wien,  4  (1),  456.  1850;  with  Miller  (Min.,  p.  616). 
M  =  110.  e  =  Oil,  g  =  111,  etc.;  the  crystals  deviate  st  mimt  but  8  or  4  miuutes  from  llie 
tetragonal  type,  and  are  near  calomel  in  angle,  as  noted  by  Si-Lniiif. 

PsEUDocoTUNinTK.  I^udocotunnia  A.  Bmeehi.  Att.  Acrad.  Napoli,  6, 1878  (Contrib.  Min., 
n.  88>.  Obaetved  In  adcular  yellow  opaque  crystals,  destliuiv  nf  IuMit.  aorompaoying  cotun- 
nite.  at  Vesa^ns,  as  a  lemlt  of  the  eruption  of  187S.  Composition  believed  to  be  PbCl«.KCI, 
but  uncertain. 


181.  MOLTSnn.  EiscDchlorid  Bitium.,  1819,  Haadb.,  1468,  1647.  Hollsite  Seaeeki, 
Holyrite  Dana.  Min.,  6th  Ed.,  1868.  p.  118. 

Incrasting.    Color  brownish  red,  lifiht  or  dark^  and  yellow. 
Camp. — I^rric  chloride,  FeCl,  =  Chlorine         iron";J4-5  =  100. 
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Obs. — Noticed  by  Hausmaon  at  Tesnvius  in  1819,  forming  a  brownish  red  fncmstatftm  on 
lavas;  aud  by  Scaccbl  iu  the  same  region,  as  a  result  of  recent  eruptions  (Eruz.  Vesuv,,  1850-55, 
MId.  Comrlb.  Vesuv.,  n,  4S,  1873),  who  attributes  the  yellow  color  of  the  laras  about  (be 
fumaroles  or  steam-holes  partly  to, this  species;  by  its  decomposition  a  reddish  brown  deposit. 
Insoluble  in  water,  is  formed. 

Named  from  uolvtris,  $tain,  in  allusion  to  its  staining  the  lavas. 

The  artificial  salt,  FeCls,  Is  hexagonal. 

183.  TTBONim.   Allen  and  Comstoelc,  Am.  J.  Sc.,  19,  390,  1880.   Fluocerite  pt 
Hexagonal.    Axis  i  =  0-68681;  0001  A  1011  =  *38°  35'  E.  S.  Dana'. 
Fonnst  c  <0001,  O);  a  (1120,  t-3),  m  (lOlO.  1);  p  (1011,  1).  g  (30Sl.  2);  s  (USl,  2-2). 
Angles:  eg  =  VT  46',  oi  =  58"  Sr,  jtp'  =  86°  VZ',      =  45'  84  ,  p*  =  36'  20'. 
In  thick  prisms  with  c  a  m,  ako  tabular;  crystals  mostly  altered  to  bastn&site. 
Also  masslTe,  cleavablu. 

Cleavage :  6' perfect.  Fracture  subconchoidal.  Brittle.  H.  =  4-5-5.  G  =  6'12— 
6*14.  Luster  vitreous  to  resinous,  on  cleavage  surface  somewhat  pearly.  Color 
pale  wax-yellow,  when  fresh,  changing  to  yellowish  and  reddish  brown.  Traus- 
parent  to  translucent.    Optically  negative. 

Comp. — A  fluoride  of  the  cerium  metals,  (Ce,Ija,Di)F,,  ratio  of  Ce  :  La(Di) 
=  14  :  11. 

AnaL— Allen  and  Comstock,  1.  c. 

f  Ce  4019*  La.Di  30-87*  F  [29-44]  =  100  00 

'  Atomic  weight  141-2.  *  Joint  atomic  weight  138. 

Pyr.,  etc.— B.B.  blackens,  but  does  not  fuse.  In  closed  tube  decrepitates,  changes  color  to 
a  light  pink,  losoluble  in  hydrochloric  and  nitric  acids,  but  soluble  in  sulphuric  acid,  wIUi 
evolution  of  hydrogen  fluoride. 

Obs. — Tysoolte  ocrurs  iu  feldspar  in  the  Pike's  Peak  region.  El  Paso  Co.,  Colorado. 
The  original  JfoocA'^  occurs  at  Flnbo  and  Broddbo  near  Falun,  in  Sweden,  embedded  In. 
quartz  and  alblte,  accompanying  pyrophysalite  and  atlanite;  it  is  described  as  being  hexi«onal 
with  basal  cleavage.  The  Broddbo  mineral  occurs  in  crystals  with  eq  =  61°  a'  (A.Nd.).  There 
seems  every  probability  that  this  mineral  is  Identical  with  tysontte,  although  the  Imperfect 
anaiysis  of  Berzelius  (5th  Ed.,  p.  126)  has  left  its  composition  in  doubt.  The  fluocerite  from 
Osterby,  analyzed  by  Weiljull  and  Tediu,  seems  to  be  quite  distinct,  see  p.  175. 

AIL— Commonly  altered  to  the  fluocarbouate  called  bastutlsite  (bamartite,  or  hydrofluo- 
cerite),  p.  291. 

Ret— '  Am.  J.  Sc..  37,  ^1, 1884.  The  mineral  from  Broddbo,  Sweden,  called  fluocerite 
hy  NordenskiOld  (see  above)  probably  belongs  here;  he  found  0001  a  2021  =  61'  2'.  Ofv.  Ak, 
Stockh..  37,  550.  1870. 


183.  ORTOLZTB.  Chryolith,  Thonerde  mit  Flussfture  AbOdgaard,  Scberer's  J.,  2.  602, 
1799;  d'Andrada.  ib.,  4,  87, 1800.  Kiyolith  Kant.,  Tab..  28.  78, 1800;  id.  (with  anal.),  Klapr., 
J.  de  Phya..  61,  478.  1800,  Beilr.,  3.  207,  1802;  Vauq.,  Ann.  Ch.,  37. 89, 1801.  Alumine  fluas£e 
alcaline,  ff..  Tr.,  2, 1801.   Cryolite.   Eissteln  Oerm. 

Monoclinic.  Axes  a  :  h  :  d  =  0-96626  :  1  :  1-38824;  /3  =  89°  49'  = 
001  A  100  Krenner". 

100  A  110  =  44°  1',  001  A  101  =  55"  2^',  001  A  Oil  =  '54°  14'. 


FonuB* : 

a  (100,  t-i) 
a  (001,  O) 


m  (110,  /) 
e  flOl, -1-i) 

k  (ioi,  1-i) 


r  (Oil.  l-t) 

f  1112, -4)  as  tw.  pi. 


ffdn.  i; 

e  (328,  -1-f ) 


$  (121.  -2-S) 
(  (121.  2-2) 
X  (176,  -17) 


I. 


Figs.  1-8,  Greenland,  Krenner. 


Digitized  by  Google 


BO'  ik' 

118*  sr 

65-  4ff 

48  S5' 

hm 
mx 

S5*  38* 
47*  81' 

TO' 45' 

mr 

Sit'  8S' 

WW 

tm 

08*48' 

lis  «7' 

Am 

08'  01' 

CRYOLITE.  167 

flMH"'  =  <8e*  S*  «m  =  «8B'By 

M     =   84-  4r  (V  =  68^  81-  M 

at      =   55'  ir  »  =  72°  11'  ol 

fr"        106°  28*  «  1=  78'  so;  m 

a      =1  44'  64'  «•  =  08"  84'  ^ 

M     =   44*  08'  «ps  49' 06'  n' 

MS  20*  84'  or  =  89'  88|' 

<^      =  88*18' 

Twins':  tw.  pi.  (1)  m,  contact-twins  with  mm  =  3**  56',  also  as  poljsynthetie 
hmellae  neembling  plagioclase;  z  (1 12)  conta«*t-twiiji).  und  Miice  rx  =  mz  ncarlr, 
the  prism  of  one  individual  sensibly  oiiiicidt'H  with  the  lxii>e  of  the  other,  while  tfie 
other  prismatic  faces  unite  in  a  diagonal  line  at  a  veT7  obtuse  angle;  also  (with  tw. 
pi.  ll'i)  shown  as  enclosed  lamellsp,  which  mav  l>e  nmdncetl  by  application  of  heiit. 
(3in,with  r-face  nearly!  tn,  seen  in  enclotied  Iam(>llff>;  and  perhajM also (4) r.  Cry^- 
tal?  often  cubic  in  aspect  and  grou[>ed  in  parallel  [HMition.  races  tii  striated  |  edges 
m/r,  ni/i-y  also  m/c.    Massive,  cleavable. 

Cleavage:  c  most  perfect.  hIbo  w,  k  tw)niewhat  less  w.  Fractare  uneven. 
Brittle.  If  =  2*5.  G.  =  2-y5-3-0.  LustiT  vitreims  to  greasy;  somewhat  pearly 
on  r.  Colorless  to  enow-white,  sometimes  redditih  or  brownish  to  brick-4-ed  or  eveu 
black.    Transparent  to  translucent. 

Optically  +.  Double  refraction  weak.  Ax.  pi  _L  h;  Bx.  A  **  =  —  43"  54' 
in  white  light.    Dispersion  p  <  v\  also  horizontal.   Axial  angles: 

2Er  =  5.S^  50'    2K,  =  50"  24'   2Em  =  60*  10'  Krenner*. 

Refractive  index  (for  a  prism  with  edge  |  Kxo)  =  1'364  Na,  Knr. ;  also  1  "^343 
Websky*,  or  differing  but  little  from  that  of  water.  On  etehing-figureti,  cf.  llaum- 
haaer*. 

Gmph — A  fluoride  of  sodium  and  alumininm,  Jfa,.\lP,  or  SNaF.AlF,  = 
Flaorine  54*4,  alumininm  12*8,  sodium  32 '8  =  100.  A  little  iron  sertquioxide  is 
sometimes  present  as  impurity. 

Anal^l.  S,  Braodl,  Zs.  Kr.,  7,  886,  867.  1888.  8,  Ilillebnuid.  Bull.  90.  U.  S.  O.  Bunr.,  p. 
48,1685. 

F         Al  Na 
L  Greenland  S410      18  07   82  S6  =  99  78 

1       "  54-28      1801   82-41  =  99-70 

&  Colotado    O.  =  8-979      58  001     13  81   88-40  Fe,0.  0  40.  Ca  0-28,  H.O  =  0  80  -  89  74 

9jT^  ate. — PWble  In  Bmall  fmjrnienti  In  tbe  flinie  of  %  owdle.  B.B.  In  the  open  tube 
heated  lo  tbnt  tbe  fiame  enters  tbe  tube  gives  nff  hydrofluoric  acid,  etcb  tbe  glawt;  tbe  water 
whicb  coudenses  at 'he  u|K>er  end  of  tbe  tube  reacts  for  HuoriDe  witit  BraKiUwood  paper.  In 
the  forceps  fuses  veir  eaailj,  coloring  tbe  ttame  yellow.  Ou  vi  ari-oal  fuses  easily  to  a  clear 
bead,  vbich  on  coolfoff  becomes  opaque;  after  Ions;  blowinL'.  tbe  tuisay  spri^ndn  uiit,  the  fluoride 
of  Bodium  is  absorbed  oy  tbe  coal,  a  ftufliK-Atiog  odor  of  Huoriiie  \»  piwu  off,  and  a  crunt  of 
alumina  remsiDs,  wbicb,  when  bested  with  co)»lt  soUitioD  in  O.F..  fEives  a  blue  eolur.  Soluble 
in  sulphuric  acid,  with  erolutioa  of  hydrofluoric  acid,  Slightly  soluble  in  water,  1  part  in  2780 
at  13°  C.  Johnstrup. 

Oba. — Occurs  m  a  bay  In  Arksnk-flord,  In  Weal  Greenland,  at  Ivijriut  (or  Evigtok),  about 
12  m.  fiom  the  Danish  settlement  of  Arksuk.  where  it  coDsiitulex  a  large  bed  io  a  firatiiilc  vein 
io  a  gray  gneiss.  Tbe  crystals  occur  in  cracks  in  ibe  mHNsive  mineral.  Tlie  first  ypt'ciinens  of 
cryolite  came  through  Denmark  from  Greenland,  and  the  earliest  notice  of  it  was  by  S<'lnnimcher 
in  the  Abh,  Nat.  Ges.  Copenhagen,  4. 1795.  The  locality  was  descriiwd  from  perwiml  observa- 
tion by  Gicsecke  in  Ed.  Encyc.,  10,  97.  and  Etl.  Phil.  J..  6.  14J,  1H22;  hy  J.  W.  Tavl<  r  in  the 

SI.  J.  G.  Soc..  13,  140;  and  more  recentiv  hy  Johuslnin  (Fnrb.  Skatid.  l^at.,  13.  'i'A\,  IhKU). 
ohnstrup  finds  the  cryolite  limited  to  the  granite:  he  (liiitinf;uit(hes  a  ceniml  and  a  peripheral 
part;  tbe  former  has  an  extent  of  500  feet  tn  lenglh  and  IO(H>  feel  in  breadth  and  consislftof 
ctyolite  cbietly,  with  quartz,  siderite.  galena,  sphalerite,  pyrilc,  rhtvleopyrile,  and  wolframite 
briepularly  scattered  through  it.  The  perfpherel  portion  forms  a  /one  about  the  reiitral  mass  of 
crj'oliie;  ibe  chief  minerals  are  uuartr,  feldspar,  and  ivictiie,  iiIm>  ttiiorite,  cawitlerite,  molyb- 
denite. arscDopyrite,  c(>','jmbite.  Its  inner  limit  is  nillier  .slmtply  dclined.  liinu^'li  there  inter- 
venes a  breccia-like  portion  conmsiinfT  of  llie  mimniLs  of  ihemiler  /.one  enrlosed  in  cryolite; 
l>eyond  this  it  passes  into  tlie  .surrounding  grnuitc  wiibovl  ili^iim  t  iMintniiirv.  Alui  ocvuni  tipar- 
Ingly  near  Hiask.  in  the  llmeo  Mts.,  in  a  topnz  mine  with  chiolite  (iiiid  rli(Hlneltite). 

Cryolite  Mid  its  ulteratiou  products,  pHchnolile.tliDiiiM-uDliie.  pn>si»[>ite,ete..HiMiorrurin  very 
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limited  quantity  at  the  soutbern  base  of  Pike's  Peak,  El  Paso  county,  Colorado,  north  and  wed 
of  Saint  Peter's  Dome;  tbey  are  found  in  vein-like  masses  of  quartz  and  microcline  embedded  in 
granite;  zircon,  astrophyllite,  and  columbiteare  asaodated  minerala.  Also  reported  from  tb« 
Yellowstone  Park(Min.  Res.  U.  S.,  1888,  p.  603). 

Named  from  Kpvo?,  frost,  Xi&os,  ttone,  hence  meaning  iee-tUms,  In  allurion  to  the  transla- 
cency  of  the  white  cleave  masses. 

Artl£.  Ah. — On  artificial  alteration  products,  showing  that  the  sodium  voaj  be  replaced  by 
the  alkaline  earths.  (Ca,  Hg,  etc.),  see  Noellner,  Zs.  0.  Oee.,  33,  180,  1881.  The  related 
minerals,  pacbnotite.  tbomsenolite,  etc.,  are  largely  secondary  products  due  to  the  alteraUm 
of  the  original  cryolite. 

R«f^'  Nat.  Ber.  aus  Ungam,  1,  ISl,  1883.  Cryolite,  at  first  regardedas  ortborhombic, was 
made  tricHnic  by  Des  Cloizeaux,  Propr.  Opt.,  1,  64,  1867,  N.  R.,  p.  201,  1867,  and  by 
Websky,  Jb.  Min.,  610,  1867;  cf.  also  Dx.,  Bull.  Soc.  Min..  6,  254. 188S,  and  Orolh,  Zs.  Er.,  10, 
643,  1886.  *  Knr.,  1.  c  'See  Hgg.,  Jb.  Hamb.,  1,  67.  1888-84,  Zs.  Er.,  11,  167,  170,  1885; 
also  Cross  and  Hillebrand,  Bull.  20,  U.  S.  Geol.  Surr.,  45,  1885.  «  Enr.,  1.  c  *  Webslcy,  1.  c. 
•Z8.Kr.,  11.188,  1885. 

Eu'AflOLiTK  Orou  and  BUUbrand,  Am.  J.  Sc.,  20,  388. 1888;  Bull.,  30.  U.  S.  Geol.  Burr, 
p.  fit,  1885.  Massive  or  showing  an  indiatinct  isometric  form;  optically  isotropic  Colarleaa  to 
white.   An  imperfect  analysis  (HUlebrand)  gave: 

F4e-98(calc.)   Al  11-82   Ca  0  72  Mg  0-22   E  28-94  (approx.)   Na  9'90  (approx.)  =  98  08 

This  sug^gests  a  coropositioa  analogous  to  cryolite  with  sodium  in  part  replaced  by  potassium. 
Occurs  sparingly  In  cavliiea  In  the  mawive  pochnolite  from  the  Pike's  ^ok  regfon,  £1  Puo 

county,  Colorulo. 


184.  OBXOUni.  Chiolith  (fr.  M lask)  B0rmm  A  Awrtaeh,  J.  pr.  Ch.,  37, 188.  1848. 
Arksutite  G.  Bagemann,  Am.  J.  Be.,  42,  94, 1866. 

Tetragonal.   Axis  6  =  lUilB;  001  A  101  =  46°  101'  KoksharoT'. 

In  small  pyramidal  crystals,  o  (ill,  1),  with  an  undeter- 
mined zirconoid,  z,  and  rarely  c  (001,  0).  Angles:  oo'=*7V 
37',  00"  =  111'*  40^'. 

Twins:  tw.  pi.  o,  contact-twins  sometimes  prismatic  in 
aspect.  Distinct  crystals  rare  and  very  small.  TJsnally 
massive  granular,  resembling  cryolite;  structure  crystalline. 

Cleavage:  o?  H.  =  3-5-4.  G.  =  2-84-2-90  Eg.;  2*99 
Lindstrom.  Color  snow-white.  Luster  vitreous.  Trans- 
parent to  translucent.    Optically  negative,  Dx.,  Knr. 

Corap. — A    fluoride    of    aluminium   and  sodium, 
5NaF.3AlF,  =  Fluorine  57-7,  aluminium  17-5,  sodium  24*8  =  100,  Groth-BrandL 
AnaL— 1,  Brandl,  Zs.  Er.,  1,  478,  1888.   2,  8,  O.  LindstrOm,  G.  FOr.  FOrh..  8, 172, 1886. 


1.  Miask 

2.  Ivigtut 


G.  =  2-9M 


P 
57-80 
6716« 
67-74- 


Al 
17-66 
17-88 
17-68 
Calculated. 


Ka 

24*97  99*98 

24-78  Ca  0-22,  Mg  0*05  =  99-48 
24-49  Hg  0*11  =  100-02 


Earlier  analyses  (Sth  Ed.,  p.  128)  on  less  pure  material  were  made  by  Hermann  and  Bam- 
melsberg.  The  analysis  of  Hagemann,  upon  which  "  arksutite  "  was  based,  was  shown  by  Groth 
(Zs.  Er.,  7.  479,  1888}  to  be  untrustwonby,  and  the  identity  of  the  mineral  with  chtollte  wu 
later  established  by  NordenskiOld  on  the  strength  of  Lindstrbm's  analysis  (I.e.);  cf.  tAao  Eranner, 
who  noted  the  resemblance  in  form,  Nat.  Ber.  au»  Ungam,  1,  170,  lW8. 

Pyr. — Like  cryolite,  but  somewhat  more  fusible. 

Obs. — From  the  Ilmeii  Mts-,  near  Miask,  where  it  occurs  in  granite,  with  topaz,  fluorite, 
plienacite.  and  cryolite.  Also  with  cryolite  at  Ivigtut,  Oreenlaad,  in  white  granular  masses* 
occasionally  showing  cleavage. 

Named  from  x*^^>  *n^>  A^dos,  Mtom,  in  allusion  to  its  appearance  and  rimilaiity  to  cryolite 
iee-Bione). 

Re£— >  Vh.  Min.  Qes..  p.  1, 1850-51;  Min.  Russl.,  4, 898.  Cf.  Eenng..  Ber.  Ak.  Wlea,  li« 
980,  1858,  who  made  the  crystals  ortborhombic. 

Chodnbffitk.    Chiolith  (fr.  Miask)  e.  Worth  A  Chodnev,  Vh.  Min.  Qes.,  1845-46,  208,  »!• 
1846.    ChudoeffltG  Dana,  Min.,  2S4,  1850;  Cryolite,  ib.,  97,  1854.    Chodnewlt.  Nipholitli. 
Naum.,  Min.,  219,  1864. 

Separated  from  chiolite  on  the  basis  of  analyses  by  CTbodnev  and  Rammelsberg  (5tb  £^.,  |>. 
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MSi;  bat  u  ibown  Inr  Oroth,  the  dUCmnoei  are  almost  certainlx  due  to  want  of  rarity  in  tbe 
mMrfal  analTted.  Theformula  deduced  (and  itUl  preferred,  Kf.)  fordilolitewaatNaF.aAlFa; 
t^  for  ebotfiwfflte^  2NaF. AlF.. 


IBS.  HIBRATim  A.  Ooma,  Tnuu.  Acc.  Line.  6,  141,  1889:  Bull.  Soc.  Mlo.,  CI. 

im. 

IsMnetric.  In  octahedrons  or  cnbo^tabedroiu  forming*  with  scales  of  sasstdito^ 
italactitic  concretions  of  gn^sh  oolor  and  spongy  textore. 

"Hte  concrettoiu  contain  alao  seleD-sutphur,  araeoic  sulphide,  aod  the  bIuiiu  of  potaarium. 
OHium,  rabidlum,  aod.  Id  small  quantttles,  tbalKum.  Tbey  are  four-flfths  soluble  Id  boiling 
witer,  from  which,  on  cooling,  a  gelatinous  precipitate,  later  becoming  cryvtalUne,  separates  out; 
the  Utter  cuosists  of  Isotropic  crratals,  cubes  with  octahedral  faces. 

For  these  the  compos  itton  aSF.SlF.  was  obtained  on  analysis  —  Fluorine  51-9,  allloon  19*7, 
polaMum  35-4  =  100. 

Oha.— FVora  the  fomaroles  of  the  crater  of  Vulcano  (Greek  name.  Hlers),  one  of  the  Llpari 

Tbt  following  fluorides  are  mentioned  by  Bcacchl  as  occurring  at  VesuTlus,  Att.  Acc 
NipoU,  6. 187S  (Co&tr.  Min..  u.  1674): 

HTDBOTLDOBm.  Idrofluore  il.  &«.  Hydrofluoric  acid  gas  (II  Fjobaerred  especially  after 
the  emptSons  of  1870,  1872. 

PaoiDoNrrK.  Proidonioa,  A.  See.  Billooa  telrafluoride  (SlFi)  obaerred  In  the  exhahttlOBS  at 
the  thne  of  the  eruption  of  1879. 

Cbtftohautb.  Criptoalite,  A.  Hoc.  A  fluo-slllcale  of  amnoDhim,  perhaps  9NH.F.8IF«. 
otMxred  with  lal  at  a  Vesurian  f  umarole. 


n.  Ozyohloridea,  Oxyfluorid— . 


A.  OzyohloridM. 

186.  MaUoekite  PbCl^.PbO  Tetragonal 

187.  Mamdiplta  PbGl,.2PbO 
18&  8ehwartnab«gitoPb(I,Cl)^2PbO 


1B8L  Lanzioalta 
ISaOKTiflalto 

191.  Fiedlerita 
18&  Penylita 

19S,  Ataeasite 


PbCl^Pb(OH), 


CnCl^Pb(OH)^ 
CnC1^3Ga(0H), 


i  =  1-7627 
"  6  =  0-8005 

Shombohedral 

Ortborhombic  0  7328 : 1 . 0-8316 
"  0-7940: 1:0-4777 

Monoclinic  0-8193 : 1 : 0-8915  77*  20' 
Isometric 

Ortborhombic  0-6(j13  : 1 : 0-7516 


MeUnothallite  CaCl,.Oa(OU),.H,0? 
IM.  Daabrteite 


195.  Vooerita 

196.  Tlioearite 


B.  Oxyfluorides. 

2(Ca,Mg)F..{Ca,Mg:)0 
B,0,.4BF,       R  =  Ce,  etc. 


Hexagonal 


A.  Oxychlorldes. 

1S«.  IIATX.OCKITa.  B.  P.  Or«g,  Phil.  Hag.,  2, 120,  1851.  Bs..  Fogg..  86,  IM,  IStt 
Tetragonal.    Axia^  =  1-7627;  001  A  101  =  *»io"  2fi'  Millnr'. 
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Fonu:  e  (001,  0);m(110, 1);  «a01.  U);  r(lll,  1). 

Angles:  M-  =  76'  644',  «"  =  1«>°  68'.  er  =  68'  8^',  rf  =  82'  S*.  rr"  =  IW  IT, 
me  =      S  : 

GrystalB  tabular  |  c.   Clearage :  c  imperfect.   Fracture  nneren,  slightly  con- 
ch oidal. 

H.  =  2*5-3.  G.  =  7"21.  Luster  adamantine,  oc- 
casionally pearly.  Color  clear  yellowish,  Bometimes  a 
little  greenish.    Traiisuareut  to  translucent. 

Comp.— Anoxychlorideoflead,Pb,OCI,or  PbCl,.PbO 
=  Chlorine  14-2,  oxygen  3*2,  lead  83-6  =  100,  or  Lead 
chloride  55*5,  lead  oxide  44'5  =  100. 

AnaL-l,  R  A.  Smith,  Phil.  Mag.,  2. 180, 1861.  3,  Rg.,  L  c;  be  gives  CI  18'8B,  Pb  SS  lft. 
and  G.  =  6'8lMt;  the  last  cannot  be  correct. 

PbCl,  PbO 

1.  05-18         44-80  ign.  0-07    =  99'5S 

2.  63-46        46-43   =   08  87 

Pyr.,  ate. — Like  mendlpite. 

Ob*. — From  an  old  mine  at  Cromford  near  Matlock  in  Derbyshire,  trith  phosgenfte;  alao, 
as  a  sublimstioD- product,  at  Vesuvius  after  the  eruptiou  of  1858,  R.  Cappa,  C.  U.,  60,  055.  186U. 
Probably  from  Mt.  C'ballacollo,  Tarapaca,  Peru,  In  cnstalline  crusts  in  a  quartzoae  gangue;  an 
analysts,  after  deducting  ^  p.  c.  quartz,  gave:  FbCli  66-87,  FbO  84*68.  The  excess  of  lead 
chloride  is  attributed  to  cotunnite,  but  the  Identificatkoi  is  incomplete.  Raimoadi,  Hin.  F£rou, 
170,  1878. 

BaL— ■  Uhi..  p.  630, 1863. 


187.  BSBHZ>lPim   SaUsyradt  Bly  (Salzsanres  Blel)  Ben.,  Ak.  H.  Stockh..  184.  1828; 
Ed.  J.  Sc.,  1,  879,  1634.   New  ore  of  lead  from  Mendip.  Peritomous  Lead-ltaryte,  Haid..  Min. 
Hobs,  2. 151, 1825.   Muriate  of  Lead,  Chloride  of  Lead.   Flomb  chlorur6,'pt.,  JV.  Kuasinept. 
[rest  pbosgenite]  Beud.,  Tr..  2,  502,  18^2.   Chlor-Spatb  Breith..  Char.,  61, 1888.  Berzelile 
MId.  Heur.,  a.  448,  1837.   Mendlpit  Qtoek.,  Omndr..  604,  1880. 

Orthorhombio.   Axes:  d:h=  0-8005  :  1.   100  A  HO  =  38"  42'  Killer'. 

Fonut  a  (100,  i-i).  b  (010,  U).  e  (001,  O).  « (UO,  J). 
Angles:  am  =  88°  43',  mm'"  -  77"  84'. 

Occurs  in  fibrous  or  columnar  masses,  often  radiated. 

Cleavage;  in  highly  perfect;  a,  b  less  perfect.  Fracture  conchoidal  to  uneven. 
H.  =  2*5-3.  G.  =7-7*1.  Luster  pearly,  inclining  to  adamantine  upon  cleavage 
face.  Color  white,  with  a  tinge  of  yellow,  red,  or  blue.  Streak  white.  Feebly 
translucent  to  opaque. 

Comp.— Pb.O.Cl,  or  PbCL.2PbO  =  Chlorine  9*8,  oxygen  4*4,  lead  85-8  =  100, 
or  Lead  chloride  38*4,  lead  oxide  61-6  =  100.    Analyses  see  5th  Sd.,  p.  120. 

Pyr.,  etc. — In  the  closed  tube  decrepitates  and  becomes  more  yellow.  B.B.  on  charcoal 
fuses  easily,  and  is  reduced  to  metallic  lead  with  elimination  of  acid  vapors,  giving  the  coal  a 
white  coating  of  lead  chloride,  the  inner  edge  of  which  is  yellow  from  lead  oxide.    With  salt  of 

fthoaphorufl  bead,  previously  saturated  with  oxide  of  copper,  colors  theO.F.  azure-blue.  Soluble 
n  nitric  acid. 

Obs. — Formerly  found  near  Churchill  in  the  Mendip  Hillii,  Somersetshire,  in  small  radiated 
crystalliDO  masses  with  galena  on  earthy  black  manganese;  also  occurs  at  mine  Eunlbert  near 
Brilon  in  Westphalia.  Reported  in  opaque  white  crystals  from  Tamowitz,  Silesia;  these,  how- 
ever, have  been  shown  to  be  altered  phosgenlte. 

Bat—''  Mir.,  Mbi.,  631,  1853. 


188.  SaHWARTZZIMBElROITZI.  OxychluroTodure  dc  plomb  (fr.  Atacama)  Domejfko, 
Ann.  Mines,  5,  453,  1864;  Plomo  oxicliloro-ioduro,  Min.  Cliili.  Schwartzembergite  Barta,  1868. 
Plumbiodite  Adam.  Tabl.  Min.,  67,  1869. 

Rhombohcdml.  Optically  uniaxial,  negative,  Btd.'  In  druses  of  small  crystals. 
Also  in  thin  amorphous  crusts,  compact,  parsing  into  earthy. 

Brittle.  H.  =  2-:i-r>.  G.  =  6*3-6-3  Liebe.  Luster  adamantine.  Color 
honey-yellow,  when  purest;  also  straw-yellow,  inclining  to  lemon-yellow,  sometimes 
a  little  reddish.    Streak  straw-yellow. 
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CMB^— Probablv  Pb(I,C  l)  .SPbO,  with  I  :  CI  =  3:2.   This  Kquini:  Lead 
chloride  13*4,  lead  iodide  33*1»  lead  oxide  53*5  =  100. 
AsaL— Liebe.  Jb.  Alio..  IW,  IMT: 

PbCI,        Pbl,         PbO       Pb80.      PbCO,  8b,0, 

11-40         SOW         48  98         6  91         IW         0-91      99  51 

Uebe  TT^nU  all  the  ingredivnis  M  impuritfM  except  the  Iodide  and  oxide  of  lead. 

VjT^  etc.— Very  fusible,  like  rerargyrite;  in  fualog  tu««  lis  color;  on  cbarcosl  metallte 
globiilvs.  In  I  matnus  abuiKlaut  violet  vaptint  of  Iodine.  No  effervewf  ore  wltb  oltiic  add,  but 
Ws  color,  becoming  firat  brownisfa  and  theo  while,  anil,  if  some  water  be  added,  it  dbiolree 
completely  on  healing 

OlM.— Forma  cruata  od  galena  tit  a  mine  10  Icaguoa  from  the  port  of  Papoao  in  the  desert  of 
Atacama,  where  it  waa  diicovcKd  by  K Schwutzcmberg.   At  the  Sail  fUfMl  mlDC  bi  BolMa; 
Gorda.  In  Peru. 
Bi£— ■  BuU.  Soc  Uln.,  4.  87, 1681. 


189.  ZJinBIONITB.   KochUn.  Add.  Hub  Wien,  2,  188.  1887. 

Orthorbombio.    Axes  A:h:A  =  0-7:i*.!8  :  1  :  U-»315  Kuvhlin'. 

100  A  110  =  30"  14',  001  A  101  -  4H'  3«|%  001  A  Oil  =  39*  44|'. 
Formal  a  (100.  i-i).  A  (010,  t^l),  r  ((>01,  0),  ;  |310,        m  (110.  /).  n  (120,        c((0l9,  f-lj; 
ytUI,  b-by,  also  uncertaiu  410.  S20,  840,  100,  and  a  pyramid  uear  141. 

-   40"  15         nn-  =  68'  87         M  =:  •«:■  2!Si'         op"  -  IW  53' 
mm-  =   TO*  28'         dtf  =  45'  »■         jm'  =   29'  44'  pp  '  =  140'  I' 

bm     =  'SB  40* 

Id  minnte  prinmatic  crytftulit  flattened  |  b;  faces  b  with  feathcr-like  striA- 

tioQs  I  edge  b/p. 

Cleavage:  a  difitinc't;  perliitps  also  e.  II.  =:  3-3*5.  Luster  adamantine,  on  a 
silltv.    Coiorlefw.  Tninsiiareiit. 

'C«mp.— PbClOII  or  PbCI,.Pb(On),  =  rhlorine  13-7,  oxTfjen  3-1,  lead  79-7, 
water  3-5  =  100,  or  Lead  ehloride  53  5,  Utul  uxide  43  0,  water  3-5  =  100. 
ADaU-Bettendorft.  Ber.  oied.  Gea.,  p.  158,  1887. 

CI  13-77    ■     O  8  17        Pb  79  38        11,0  8-68   =  100 

Pyr.— B.B.  fuses  easily  and  quietly  to  a  yellowish  opaiiue  lK>nd;  on  charconl  with  soda  a  lead 
globule.  Soluble  In  citric  arid,  also  in  part  in  hot  water  when  in  powder.  Tlie  water  is  driven 
vS  above  143' 

Oba.— Cecum  in  gmnpa  of  crystal*  together  with  phosgenlle  and  ceniiwite  in  cavlllea  of  lead 
sUg  ai  trillion,  Greece,  as  a  reiull  of  the  action  of  wa-wsier  to  which  the  alag  had  been  ex- 
posed for  Rome  2<l00  years. 

Bal— ■  L.  c,  and  ib..  3.  88,  127  (Notlzen):  the  sjmbol  of  p  b  erroneously  given  as  (S'lO'l). 
Cf.  tho  Rath.  Ber.  Died.  Ges.,  p.  150,  Juu«  6,  1887. 


19a  DAVmfllTAI.   L.  FUUher,  3Ifn.  Mug.,  8,  174,  1889. 
Orthorhombic.    Axes  d.h:i-  0  T940  :  1  . 0-4777  Fletcher. 
100  A  110  =  ♦38°  27',  001  A  101  =  'SI"  2',  001  A  Oil  =  35"  32'. 

FMm:  m  (110.  /)  /(Oil.  l-I)  efSSI,  2)  r(251,6-|} 

b  (010,  d  (101.  1-t)  0  (081.  8-1)  i  t211,  2  2) 

e  (001.  0)  «   (801,  84)  A  (051,  5-i)  «  {121,  2 

flum'"  -  78*  54'  -  182'   1'         «  =  Bfl'  561'         br  =  88"  181' 

=  63'    4'        og'  =  110   ir         bt  -  7:r    r  m  =  62°  49'^ 

y     =  51'   4'         U'  -  184'  88'         fre  =  58'  85'  ■■  =  78"  87' 

In  minute  prismatic  eryatals;  faces  b  snmetimex  striated  horizontallj. 

No  cleavagtt  olHterved.  Franture  8iil>cfiticlH>i(lHl.  Luster  vitreons  to  adaman- 
tine.   Colorlesw.    Opticallr        Ax.  pi.  |  100.    Bx  _L  r. 

€•■9. — An  oxychloride  of  lead,  but  extu-t  coni])ottition  doubtful. 
Pyr.— Yielfis  metallic  lead  on  charcoal  wlih  soda.   Readily  dissolved  in  nitric  acid,  more  so 
than  mendipitc 


Digitized  by  Google 


1T2  aSLOBIDJgS,  BBOMIDBa,  lODlDBB-FLUOBWEB. 

Oh^ — Occurs  sparingly,  associated  with  caracolite  aod  percylite,  on  a  matriz  of  mutive 
uirieslte  at  the  Mina  Beatiiz,  Sierra  Gorda,  Atacama.  Near  meodipite  In  prismatic  ugle*  bat 
wiuout  its  perfect  cleaTag|^  and  more  easily  dissolved  In  nitric  acid. 

Named  after  Thomas  ID^vles^  Bsq.,  of  ue  Mineral  Department,  British  Museum. 

191.  TtBDLBBXFB,   O.  torn  SaA.  Ber.  nled.  Ges.,  p.  154,  June  7,  1887. 

Monoclinio.  Axes  &'A'.dz=  0-81918  : 1  :  0-89153 ;  fi  =  *7T  20'-  001  A  lOO 
Bath. 

100  A  110  =  •38**  38',  001  A  101  =  40"  36|',  001  A  Oil  =  41"  7'. 

Fosns:  a  (100,  i-i),  c  (001,  0);  n  (660,  i-f);  m  (110,  J);  « (506.  f-i),  y  (fiOS.  f  i);  o  aH.  -  1), 
« (544,  -  fl).  i  (677.  -  H),  p  (Bia-18.  - 1-^).  «  (6-24-84.  - 

Angles:  ex  =  47"  50^',  cy  =  71'  13'.  eo  ~  47*  56',  oo'  =  56°  8',  oo  =  44*  59',  mo  =  •82"  IS'. 

Crptals  minute,  tabular  |  a;  twins  with  tw.  pi.  a.  Faces  a  smooth,  or  with 
fine  striations  |  edge  a/o;  c  dull. 

Cleavage :  c  distinct.   Luster  adamantine.   Colorless.  Transparent. 

Comp. — Oontains  lead  and  chlorine,  perhaps  an  oxyohloride. 
Soluble  completely  la  nitric  acfd,  but  less  readily  than  laurioalte. 
Oba.— Occurs  with  laurionite,  wh.  see  p.  171. 

Named  after  the  Saxon  Couunissioner  of  Mines,  Fiedler,  director  of  the  Qredan  ezfdfnatloa. 

192.  PEHOTLITH.  K  J.  Brooke,  PhU.  Mag..  86, 181. 1850. 
Isometric.    Obseryed  forms: 

a  (100,  i-i)        d  (110.  i)        0  ail.  1)        « (810.  ^S) 
Crystals  minute  cnbeR,  other  forms  rare.    Also  maasiTe. 
H.  =  2-5.   Color  and  streak  sky-blue. 

Comp. — A  hydrated  oxychloride  of  lead  and  copper,  perhaps  PbCuO,H,Cl, 
=  Chlorine  18*9,  oxygen  4*3,  lead  55*1,  oo^'per  16-9,  water  4-8  =  100. 

An  analysis  by  Fliglit,  but  of  very  impure  material,  gave  :  CI  18-87,  Cu  8  78,  Pb  87*64, 
H.O  2-87,  Ag  8-98,  PbSOi  33  S6,  O  undtff.,  CO.  1-89  -  96  01.   J.  Ch.  Soc.,  26,  1051.  1872. 

Pyr.— In  the  closed  tube  yields  water  and  oidtH-less  fumes.  B.B.  tinges  the  flame  green, 
with  blue  on  the  edges.   With  borax  reacts  for  copper. 

Obs. — The  original  mtaeral  was  found  with  gold,  and  supposed  to  be  from  Sonora,  Mexico. 
BInce  obtained  from  South  Africa  with  anglesite,  cerussite,  and  cerargyrite.  Also  at  the  Hina 
Beatrlz,  Sierra  Gorda,  Atacama,  with  caracolite,  daviesite,  and  numerous  other  lead  salts,  and 
perhaps  Mina  San  Kafael,  Galeria  del  Norte,  Bolivia,  and  Mt.  de  CbailBColla,  Tarapacfi,  Cbili. 

Named  after  Dr.  John  Percy,  the  English  metallurgist  (1817-1889).   See  Bol^te.  p.  1028. 

193.  ATAOAMITB.  Sable  vert  cuivreux  du  PIrou,  Chaux  cuivreuse  unie  &  un  pen  d'acide 
muriatlque  et  d'eau,  Rochefoucauld,  Baume  <fi  Poureroy,  Mem.  Ac.  Paris,  1786  (pub'd  in  1788); 
ArrtAo^fdf,  ib.,  474  (note  added  in  1788).  Kupfersand,  Satzsaurcs  Eupfer,  A'arx/.,  Tab.,  46,  76, 
1800.  Cuivre  muriate  H.,  Tr.,  1801.  Muriate  of  cop[>er.  Atacamit,  Salvikupfererz,  Blumen. 
bach,  Handb.  Nat.,  1805.  Kupferbornerz,  Atacamit,  Jjudwig,  Min.,  2, 178, 1804.  Smaragdocbal- 
c\l  Hauam..  Handb.,  10S9,  1813.  Halocbalzit  Breiih..  Handb.,  165,  1841.  Remolinite  &  AM., 
Min..  618,  1853.  Marcylite  8!u^.,  Marcy's  Expl.  Red  Uiver,  185,  800,  Wasblneton,  1854,  Am. 
J.  Sc.,  21,  306. 1856:  ^Jana,  ib.,  24, 133^  1867.  Botallackite  A.  H.  Church,  f.  Ch.  Soc,  16, 
812, 1866. 

Orthorhombic.    Axes  d  :h  :d  =  0*66126  :  1  :  0*75149  Zepharovich-Klein*. 
100  A  110  =  33**  28^',  001  A  101  =  48°  39i^',  001  A  Oil  =  36°  55^'. 

«  (Oil,  U)  r  (111.  1)  y  (331,  H) 

i  (010-9;  9  (331,  8)  «  (768.  J-})? 

o  (031,  24)  fl  (881,  8)  n  (181, 1^) 

g  (081.  8-Q  to  (993,  f )  C  (148, 


Forms' 1 

m  (110,  /) 

«  (140;  ii) 

a(100,  ^i) 
h  (010,  ^1} 
e  (001.  0) 

i  (660, 
(  (380,  i^i) 
«  (120,  i-% 

u  (101.  l-i) 
d  (201,  2-»)» 

k  (180.  a) 

8  (028,  f  I) 

mm'" 

=  66°  sr 

=  W  60-  66" 

m' 

=  74"  11' 

cef  =  113"  48i' 

=  41*  25' 

er-  =  •42°  16'  19" 

w 

=  WIS*' 

rr-s  84°  81' 

=  183'8ff 

/  (211,  3-3) 
63"  48'  «"' 


=  64°  47f 
=  27°  6T 


oo'  =  108'  6'  m 

S"  =  189°  43-  »»'   =  64'  28* 

55  "=  63°  28'  JM»"'  =  89'8F 

af   =  108°  14'  «M  88* 

s«"  =168°80'  me  =7Q'SV 
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Twins:  tw.  pt  m.   Commonly  in  slender  prismatic  crystals,  Terticallj  striated, 
irith  termimil  planes  (s,  r)  bright;  also  tabular 
\h.   Id  confused  crystalline  aggregates;  also  v^^^h 
lusuT^  fibrous  or  granular  to  compact;  as 
nod. 

Qeavage:  dhi^hlv perfect;  u  (101)  imperfect 
Fnctare  conchoid^  Brittle.  H.  =  3-3-5. 
G.  =  3*75-3-77.  Ijuter  adamantine  to  vitreoos. 
Color  bright  green  of  nrions  shades,  dark 
emerald^reen  to  blackish  green.  Streak  a]>ple- 
^n.  TransMrenttotranalacent  Optically—. 
Ai.  pi.  I  rt.  Bx  X  b.  Dispersion  p  <  ».  Axial 
ingles,  Dx.*  Chtli.  BrOgger. 

2H,  =  91**  2H,  =  93"  H'      2Hfci  =  100°  23'  Chili 

tE,  =  9V  33'-94''  30'  2Uu  =  102"  SO'-IOS"  1'  AustraUa 

CoMp — Cn.ClH,0,  or  CuG1^3Ca(0H),  =  Chlorine  16-6,  copper  14*9,  cnpric 
oiide  55-8,  water  12-7  =  100. 

AaaL-l.  J.  A.  Cabell,  Cb.  News,  38.  371,  1878.  2,  Ludwig,  MId.  MiUh..  85.  187a 
31  T.  C.  Cloud,  Cb.  News.  34.  2H  1870.  4,  Uiortdabl,  Nyt  Msg..  13. 158.  18M.  5-11.  Daiap. 
skj.  Jb.  Min..  3,  1.  1880.  Also  Oentb,  Am.  J.  Sc.,  40.  307. 1890;  for  earlier  ualyses  see 

5th  Ed.,  {k  121. 


1.  AostralU,  erf§t. 
2 

a  So.  Australia 
4  Chili 
5.  C'opUpo 
«.  EI  Cobre 

7.  Lliuio  de  Chueca 

8.  Copiapo 

9.  LosBordos 
10.  Atacama 

n. 


CI  Ca  CuO  HiO 

O.  =  4-814      10-44  14  07  50  04  13  (>2  =  99-77 

a.  =  8*709      10  )7  14  70  65  47  13  59  =  99-99 

15-  38  18-78  55  91  [IS'Sl]  iusol.  1-47  =  100 
10-78  10  00  55-30  1-^  47  iuml.  O'Sl  =  99-71 
13-79  lail  5701  17-09  =  100 

G.  =  S  ll        16-77  14  10  54  77  15-80  =  100 

10  34  14  6*^  55  30  18  98  =  100 

18-15  14-45  55  04  14*50  =:  100*14 

10-31  18-01  60-77  14-41  -  100 

16-  45  14  -73  66  38  18-57  ^  100 
10-88  14  18  06*70  14  81  =  100 


Prom  mnal.  6-11,  the  impuritlca  have  been  deducted.   Dsimpsky  (1.  c.)  gives  a  dlscuisloa  of 

the  nuiatioD  in  compoaition. 

Analyses  of  an  ore  from  Cobija.  Bolivia,  and  of  botallacklte  give  half  more  water  (see  5th 
Ed.).  Livereidge  obtained  for  a  crystallized  specimen  from  New  £>outh  WaleH  OO  O  p.  c.  CuO 
tad  14-8  CuCI,  <Proc.  Boy.  Soc..  N.  S.  W..  Nov.  8,  1880t. 

Pyr.,  ate — Id  the  olosed  lube  gives  off  much  water,  and  fonns  a  gray  fiuhttmate.  B.B.  on 
charcoal  fuses,  coloring  the  O.F.  azure-blue,  with  a  green  efige.  and  giving  two  cnntlngH,  one 
brownish  and  tbe  other  greyish  white;  continued  blowing  yields  a  glolmlu  of  mt-tiillir  copper; 
the  co&tiags,  touched  with  the  RF.,  volatilize,  coloriug  the  Hame  azurc  blue.  In  ai-Ids  easily 
soluble. 

Ote.— This  species  was  originally  found  in  the  Rtate  of  rand  In  the  Alaoama  provfnrc.  norlb- 
era  part  of  ChUi.  It  occurs  iu  different  purU  of  Chili,  ei(pe<-ially  at  Lim  Ilcmolimm:  aim*  in  veina 
io  the  district  of  Tarapaca,  Bolivia;  at  Titcopilla,  16  leagtien  north  of  Cobijii.  nn  in)|H>rlnnt 
locality,  in  Bolivia:  with  malachite  at  Wallaroo  in  South  Aiistnilin;  In  New  South  Wiilrfi, 
pnilMbly  at  the  Cobar  mioes,  RoblnnoDCo.;  in  the  Ncllore  (lisirict.  India;  at  the  mnlHchite 
W&Iiiy  in  the  Serra  do  Bembe,  near  Ambriz.  on  the  west  rotist  of  Arrirn;  at  thf  KMn-llA  mine 
in  soutliem  Spain-  at  St.  Just  in  Cornwall,  In  rriistfi  mid  sinlaciilic  tiiU-H.  In  Inrirc  pnt  iidn- 
morphous  crystals.  3  inches  long,  allereil  to  malachite,  at  the  .Med no- tiond musky  mine  near 
Nizhni  TagiUk  and  In  the  Turginsk  mines.  In  the  U.  S.,  with  cuprite,  gcrhardlitv.  etc.,  at  the 
United  Verde  mine,  Jerome,  Arizona. 

Botallacklte  occurs  at  the  Botallack  mine.  Cornwall,  in  thin  cniRtA  of  minute  Interlacing 
CTTBtals,  closely  iDveatlng  klllas;  Bchwarzenberg  In  8nxony;  aim  suppoNi-d  to  invcftt  some  of  the 
lavas  of  Vesuvius,  but  questioned  by  Scacchl,  the  mim-ml  so  called  being  a  basic  sulphate  (Mem. 
Incend.  Vesuv.,  1855). 

Alacamite  is  sometimes  ground  up  in  CfalH,  and  sold  under  the  name  of  Artenillo  aa  sand 
for  letters. 

AIL— Occurs  altered  to  malachite,  cf.  Tschemiak  (Min.  Mitth.,.89.  1873>.  who  has  imitated 
this  remit;  aim  Kk..  Bull.  Soc.  Bt.  Pet..  18.  1872.  Also  nllcted  to  cbrysocolla,  cf.  Rose. 
BeiL  Ural.,  1,  409,  413,  1887,  and  Birwald,  Zs.  Kr.,  7.  169,  IW^. 
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AitU:— On  sHlflcIal  atHcamite.  Bee  Field,  Plill.  Mag.,  34, 138,  1868;  Debray,  Bull.  8oc.  Cfa. 
7.  104. 1866:  Frlcdfl.  C.  K .  77,  211.  1B78;  ou  imalogoaB  ozybromide,  G.  R.,  109,  266.  1889. 

Occurs  as  a  recutit  formation  on  bronze  coins  at  Bourltonne-les-BHiu))  (Daubr^t. 

Rei. — ■  Meat)  deduced  by  Zepliuruvicli  (Ber.  Ak.  Wien,  68(1).  l:jO,  187lt)  from  oneaMiremeDta 
by  himself  and  Klein  (Jb.  Miu..  4U5,  1871)  on  Austi-aliun  crystals;  the  angles  fn  tbe  pr[»<umitc 
zone  show  great  irregularities  (cf.  E.S.I).,  Miu.  Mitth.,  103,  1»74);  compare  alsoBrfigger'a  results 
on  Chilian  crystals,  Zs  Kr.,  3,  488,  1879.    With  Dx.,  u  =  110,  b  =  001.  etc. 

■  Bee  Zepli..  1.  c.  and  lb..  63  (1),  6,  1871.  for  authorities,  etc.;  cf  also  Miller.  MIn.,  p.  618. 
1802;  Schrauf,  Atlas,  Tf.  xxiv;  Udt..  Index.  1,  p.  261.  1886.  '  Bgr,  CLiti.  1.  c.  *  N.  R,  p.  39. 
1867;  cf.  also  Bgr.,  1.  c 

A  black  oxycbloride  of  copper.  diflFeringsomewhat  fromatacamite,  isdescribed  by  Domeyko 
(3d  Append..  MIn.  Cbili,  1871).  It  was  amorphous,  grayish  black,  without  lusler.  Compact 
to  gmuular.  Fracture  even  or  subconchnidal  It  takes  a  semi-metallic  polish  under  tlie 
knife.  Composittou  as  oblaiued  by  Bluven,  deducting  impurities,  CuCli  16'94,  CuO  68  67, 
H,0  14-39. 

Mareyliie  of  Sbepnrd,  as  originally  described,  was  an  impure  alacamitc  nf  a  black  color;  a 
trial  Bfiorded  Shepard:  Copper  54  SO  O  and  01  89  20.  H  fl'50  G.  =  4-4  1.  From  tbesoulb  p«n 
of  tbe  Ued  Kiver.  near  tbe  Wm;bita  Mts.    (tieje  furlbcr  under  Melaconite.) 

Tallingite  a.  H.  Church,  J.  Ch.  Soc..  18,  77,  213,  1865. 

In  tbin  cnisis.  consisting  of  irregutur  aggregations  of  minute  globules,  appearing  botryoidal 
under  the  microscope.  SubcrystalHue.  H.  =  S.  6.  =  8-5  approz.  Color  bright  blue,  iucliii- 
ing  tn  green.    Streak  white.    Subtransluccnt.  Hygroscopic. 

A  hydrated  copper  cliloride,  according  to  Clmrcli.  Analysis  yielded:  01 11-33,  OuO  66-84. 
which  is  explained  as  01  11  S3,  OuO  SS  T)?,  Ou  1011.  H>0  24-99  =  100.  for  which  Grolh  writea 
Cut{0H)BC)i  4-4HiO.    Another  sample  coulaincd  more  water. 

Occurs  at  the  Botallack  mine,  Cornwall.  Named  after  R.  Tailing,  of  Lo^twithiel,  by  whom 
the  mineral  was  collected. 

Melanothallitk.    Melanotallo  A.  Scaeehi.  Att.  Acc.  Napoli,  May,  1870. 
In  tbin  scales  at  tirst  black  and  gradually  changing  from  without  to  green. 
Composition  perhaps  CuCI,  Cu0.2HjO  =  CuCI,  53  8.  OuO  SI  8.  H,0  14*4  =  lOa  Analj- 
sis :  £.  Soiccbi,  lieud.  Acc.  Napoli.  Dec,  1884,  and  Zs.  Sr..  II.  4a'>,  1886. 

CuCl.  S8  2S  CuO  81-87  H,0  (100")  10  88  =  100 

57-37  81-89  11-24  =  100 

Dissolves  la  water,  grivlng  an  acid  reaction.  Found  with  eucblorine  and  hydrocyanlte 
at  VesHvIiis. 

ERYTHRocATCTre.  JSriocalco  A.  Beate^i.  A  hydrated  copper  chloride  found  In  wool-like 
aggregates  of  &  bright  blue  color;  from  (he  enratloii  of  1869  at  Vesuvius. 

It  deliqiieRCes  on  exposure,  ('omposilion  CuCIa  with  sn  undetermined  amount  of  water; 
an  anHly<tis  of  the  aqueous  solution  gave:  Cu  48  06,  01  51-iH}.    E.  Scaccbi,  Rend.  Acc  Napoli, 

Dec  .  1H84.  Zs.  Kr.,  11.  405.  18K6. 

Atelitb.  Alellna  A.  Beaechi,  Att.  Acc.  Nnpoli,  6,  187S,  Contr.  HIn.,  ii,  23,  1874. 
Observed  as  more  or  less  complete  pseudomorphs  af  ler  tenorite,  and  formed  by  the  action  on  the 
latter  of  fumes  of  hydrochloric  acid;  as  a  result  the  black  color  is  changed  lo  green.  An 
atialysis  gave:  OuO  45  50.  OuOl,  3810,  U,0  and  loss  16-22  =  100.  This  corresponds  lo 
20uO.OuOU.3H,0.  Found  at  Mt.  Veniivius,  as  a  result  of  the  eruption  of  April,  1872.  It  is 
not  far  from  atacamite.   Named  from  drtXifi,  imperfect.  • 

194.  DAUBRBBITE.  Daubieite  /  Domeyko,  C.  R.,  83,  922.  1876;  Mio.  Chill,  p.  297, 
1679. 

Amorphous ;  strnctnre  compact,  eai-thy,  in  part  fibrous. 
H.  =  2-2-5.    G.  —  6'4-6'5.    Color  yellowish  to  grayish  white.  Opaque. 
Coapi.— A  hydrated  oxychloride  of  bismuth,  perhaps  2Bi,0,.  BiCl,.  3H,0  (Bg.). 
AnaL — Domeyko,  I.  c. 

Bi,0,  89-60  01  7-50  H^O  Z  B4{7)  Fe,0,  0  72  =  101-66 

Pyr.— In  the  closed  lube  gives  off  acid  water,  and  becomes  grayish  in  color:  but  on  con- 
tinued heating  below  fusion  turns  yellow  again.  B.B.  colors  the  flame  slightly  blue;  la  veiy 
Ibin  splinters  fuses  on  the  end  instnntlv.  the  fused  part  becoming  bmck  and  compact 
Soluble  in  hydrochloric  acid  in  the  cold  without  residue;  the  solution  has  a  more  or  less  yellow 
color. 

Obs.— Occurs  at  the  Constsncia  mine,  Cerro  de  Tazna.  Bolivia.   Named  after  Jtf.  Daubr^e, 
of  Pftrls. 


196.  NOOBRITB.  Noccrina  A.  Seaeelii.  Acc.  Line  Trans.,  6.  870,  1881.  Nocerin. 
Hexnf^onal.    In  Ybrj  slender  white  acicalar  crystals.    Optically  negative^ 
nniaxial,  lUd'. 
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Omk— Perhaps  2(Ca,Mg)F,.  (CmMg)0,  but  doabtfnL 
Andr-E.  PlBcber  and  Lederer,  Zs.  Kr.,  10.  270,  1889. 

r  Al  Mg        C»         Nft         K  O 

S7-W        4  W        17-OS      M-fl8        8-47        O  ftl         U  M  s  lOOM 

Oba. — Occurs  Ib  toIouiIc  bomtw  lo  the  lufa  of  Noceni,  near  Naples,  Italy:  it  Is  asaodatMl 
whfa  fluorite,  BOine  brown  cryMals  referred  to  ampbibole.  and  mtnute  crj'ktals  Id  beugonal 
priaiiu.  perhaps  a  Tarlety  of  microsoniniite.   The  exterior  of  the  bombs  Is  covered  with  mwL 

Bs£->  Bull.  Hoc.  MiD..     148, 1888. 

FLDoemKRiTK  A.  Seaeehi;  £.  Fisher.  Zs.  Er.,  10,  870. 1883. 

Id  minute  CTystals  formiag  a  grnnular  cruHt  of  a  bright  red  color  uodembatb  thr  mica 
coTering  of  the  bombs  of  Nocvin  which  have  yielded  the  uocerite  isee  above).  ComponitioB 
uoknowa :  some  measuremeats*  but  not  leading  to  dcUnite  results,  have  been  made  by  vum  Hath, 
&r  Died.  G«B.,  Dec.  4,  l»8a. 

Pbbui>c>nockriha  ^.  Seaeehi,  Mem.  Accad.  Nspoli,  3,  lUttS;  Vulcaui  DuoHferi,  p.  69. 

In  minute,  transparent  acicular  crystal  resenibliog  nocc-rite  and  also  cootstuiog  tluorine, 
bnl  of  unknown  composition.  Fusible  B.B.  DisHoIves  in  boiling  hydrochloric  acid  with 
difficult;  with  sulphuric  acid  fluorine  Is  liberated.  Found  In  bombs  Inclosed  In  the  tufa  of 
nuogDano,  near  Vico  Squense  on  the  south  side  of  the  Bay  of  Naples. 


196.  FIiUOOBBITB.  Keutralt  fluassratasyradt  Crrium  Bert..  Afb.,  6,  SO,  1818. 
Keatrales  flusaaaures  Cerer,  Flusscerium  reriurofluat.  Germ.  Neutml  Filiate  of  Oriun. 
Cerium  fluat£e  A>.   Fluoerine  Baud.,  Tr.,  3,  S19,  18S8.   Fluocerit  Ilaid.,  Uandh.,  fiOO,  1843. 

HassiTe. 

H.  =  4.     G.  =  5-ro  W.;    5*93  Osterby,  Nd.     Luster  resinouB.  Color 
reddish  yellow.   Subtranslaccnt  to  opitqae. 
CtHp. — B,OF,  or  R,0,.4RF,,  where  K  =  cerium  metals  chiefly,  with  some  of  the 

yttrium  group. 

AaaL— H.  Weibnil  and  Tedin,  O.  FOr.  FOrh..  8. 486. 1888;  b  recalculated  on  basis  of  atomic 
weighto:  Ce  =  141.  Di.La  =  148.  Y,  etc.  -  87-5. 


Ce«Oi 

(U.I>i),0,  (Y.Er,Yt),0. 

P 

B,0 

G.  =  fi-70 

i  48-06 

88-00  8-88 

19-48 

1-78  Cl.A1.0,«r., 

[CaCO,  1-80  =  108-78» 

Ce 

La.Di  Y.Er.Yt 

F 

0 

U.O 

88-08 

80  83           8  18 

1848 

4-48 

1*78  CaCO.  100  ^ 

100  74 

•  I>educt  O  (=  F)  8  81  =  100-M 
Pyr^  ^ba. — In  the  closed  tul>e  yields  water,  and  st  s  high  temperature  corrodes  the  glass; 
the  water  contalos  fluorine,  aud  tinges  Brazil-woiMl  najwr  yfllow;  the  assay  changes  from 
yellow  to  white  by  heat.  B.B.  on  charcoal  infusible,  but  darkens  in  color.  With  soda  It  Is 
not  dissoWed,  but  divides  and  swells  up;  the  soda  Is  absorbed  by  thu  charcoal,  aud  kavcs  a  gray 
mass  on  the  surface. 

Oba. — Occurs  at  Usterby  in  Dalame,  Sweden,  in  pegmatyte  veins  with  gadolinlte,  orthite,  etc 
Cf.  remarks  under  tysonite,  p.  166. 


Zn.  Bydroui  OhlorldM,  mto, 

A.  Hydrous  Chlorides. 
197.  Bisehofite  HgCl,  +  611,0  Monoclinio  (artif.) 


19a  Xrawnito         EGl.NU.Cl.FeCl,  +  H,0  Isometric 

d.1.6 

199.  Erythronderite   2KCl.FeCl,+  H.O  Orthorhombic  0-6911  : 1 :  0-71  »8 

200.  Dongluite         2KCI.FeCn,  +  211,0         Moiioclinic  (artif.) 
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SOI.  CaniaUito 
808.  Tafthhydrito 

808.  FLiuillite 
804.  FroMpite 


805.  Pachnolite 

806.  Thomnnolite 

807.  Oearksntite 

808.  Balstonite 

809.  Tttrocerite 


OHLOBIDEa,  BBOMIDBS.  lODLDBa-FLUOBWM. 
KCLMgCl,  +  6H,0 


Orthorhombio  0*5936  :  1  :  0*6906 
6 

CaCl,.2MgCl,  +  13H,0     Bhomfaohedral  1*90 


B.  Hydrous  Fluorides. 

Orthorhombio  0*7700  : 1  :  0*8776 


AlF,  +  H,0 
CaF,.2Al{F,0H), 


Monoclinic  1*3188:1:0*5950  85°  40' 


Kt  1^     t:.  A 1        TT  ^  Monoclinic  1-1626 : 1 : 1-5320  89°  40' 

^  NaF.CaF.. AlF,  -j-  H,0         «  ^^.g^^^ .  ^ .  ^g, 

CaF,.Al(F,OH).  +  H,0 

(Mg,Na,)F,.3Al(F,0H),  +  2H,0  Isometric 


A.  Hydrous  Chlorides. 

197.  BZ80H0FITB  OeAwnAM  [Die  BUdungder  Salzlager,  Halle.  1877],  JB.  Ch.,  pp.  12S4, 
1286,  1877. 

GrystalliDe^ranalar  and  foliated,  sometimes  fibrous. 

H.  =  1-2.   6.  =  1*65.    Colorless  to  white.    Luster  Titreous  to  dull. 

Comp,— MgCl,  +  6H,0  =  Chlorine  35*0,  magnesium  11-8,  water  53*2  =  100. 
AnaL— Eoenig: 

f   CI  85  04  Mg  11-86  H,0  [5310]  =  100 

Soluble  in  0-6  parts  of  cold  water, 

Obs.— Occurs  in  layers  2-8  cm.  thick  in  halite,  with  kieserite  and  camallite;  the  fibers 
transTerse  to  the  layers,  at  Leopoldshall,  Prussia.  The  assumption  of  water  is  said  to  corameace 
as  800D  as  the  layer  is  exposed  to  the  afr.  The  artificial  salt  is  monoclinic,  cf.  Rg.,  Er.  Ch.,  264, 
1881. 

Named  after  Dr.  GhistaT  Bischof,  the  Germao  chemist  and  geologist  (1703-1870). 

198.  ERBMBBSmi.  Eisenchlorid  mit  den  Cbloralkalien  Rremgn,  Pogg.,  84,  79,  1851. 
Kremersit  Kenng.,  Min.,  9,  1868. 

Isometric.    In  octahedrons. 
Color  ruby-red.    Easily  soluble. 

Comp.— KCl.NH,Cl.FeCl,  +  H.O  =  Potassium    chloride    24*2,  ammonium 
chloride  17*3,  ferric  chloride  52*6,  water  5*9  =:  100;  or  Chlorine  57'5,  potasBinm 
12  7,  ammonium  5*8,  iron  18*1,  water  5*9  =  100. 
AnaL — Kremers,  1.  c: 

01  6515      Fe  16-89      K  12  07      NH,  617      Na  0 16      H  [9'56]  =  100 

Obs. — From  fumaroles  at  Vesuvius,  associated  with  ferric  chloride  as  a  product  of 
sublimation. 

Named  after  the  chemist  Dr.  P.  Eremers. 


199.  BRTTHROSIDUlUTil.  Gritrosidero  A.  Seaeehi,  Contr.  MIn.,  u,  p.  4S,  1874. 
Bend.  Acc.  Napoli,  Oct.,  1873. 

Orthorhombio.    Axes  a  =  0-6911  :  1  :  0-7178  Scacchi. 

100  A  110  =  '34°  39',  001  A  101  =  46°  5',  001  A  Oil  =  35**  40^'. 

Fonu:  a<100,  t  i);  d(103.  i-i),  «  (101.  l  i).  Angles:  mn)'"  =  69°  18',  AC  ^  54°  53', 
as*  =  93°  IC,  od  =  62°  88',  as  =  48°  05'. 
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CryBtals  somewhat  tabalar  |  a.   Color  red,  very  deliqneBCeni 
C«Mp.— 2KCl.FeC],.H,0  =  Chlorine  53-8,  iron  17*0.  potaBBinm  23'7.  mte 
5-5  =100. 

AaaU-Scacchi,  L  c.: 

CI  SS-aO  7e  16  81  S  84-21  H.0  8-fi8  =  100 

Obs.— Found  at  the  oone  of  Vesuriiu  embedded  in  the  kn  of  ApiiL  1872,  and  undoulMedlr 
foimed  at  that  time. 

Named  fmn  ipv9p6f,  rtd,  and  aiSifftoi,  iron. 


aoa  DOUOLAaiTB.  OeAjmnM,  Prvht,  Ber.  Cfa.  Ges..  13,  2828,  1861.  EbeDchlorQr- 
cblflrkalium  0«nil. 

A  salt  usociated  with  camallite  at  Stassfnrt  and  stated  to  have  the  compoution 

2KCI.FeCI^2H,0  =  Chlorine  48'3,  potasHlom        iron  19-1,  water  6-1  —  100. 

The  artificial  nit  li  monoclinic  with  ti.  =  8-183.  Cf.  Sba.,  Ber.  Ak.  Wien,  4  (1),  47&  18ML 
aad  Rg.,  Kr.  Ch.,  S78, 1881. 


flOl.  OARNAUJTB.   CarnalUt  H.  Bote,   Pogg.,  98.  101,  1656.  Kallum-Magaediim 

clilorid  Oerm. 

Orthorhombic   Axes  d:h:^  =  0*59:i:>6  :  1 :  0-690ti2  llcsscnberg'. 
100  A  110  =  30"  411',  001  A  101  =  49"  19|',  001  A  Oil  =  34"  37|'. 


Ponai'i 

4  (010. 


e  (001,  0) 
m  (110,  /) 


»m"'  =  •81*  28* 
cT      =  183*  28* 

dd  =  85'  ir 
«^      =  106'  llf 


>  (201,  2-i) 
d  (048,  fl) 

ff"  =  140'  13' 
e#  =  43'  a* 
A>  s  "SS"  83' 


€  (031,  2-0 
/1041.  4-0 


•  (888.1) 
0(111.  1) 


$$■  =  70*  30*  m'"  -  89*  SV 
oo'  =  87*  aO'  00'"  =  48-  28' 
kk  -  107'  88'       Alt "  =  87-  18' 


Crratals  rare,  resembling  hexagonal  pjramidB.   Commonlj  massive,  granular. 

Ko  distinct  cleav^e.  Fractnre  conchoidal.  Brittle.  H.  =  1. 
G.  ~  1*60.  Luster  shining,  greasv.  Color  milk-white,  often 
rediiish  and  with  a  metallic  schiller  due  to  minute  enclosed 
^les  of  hematite.  Transparent  to  translucent.  Strongly 
phfjsphorescent.  Taste  bitter.  Deliquescent.  Optically  +. 
Doable  refraction  strong.    Ax.  pL  j  b.    Rx  ±  (100). 

3Er  =  ILV*  1',  21^  =  117'  0'  Dx* 

COTip.— KMgC1..6H,0  or  KCLMgCl,  +  611,0  =  Chlorine 
-iS-:J,  potassium  141,  magnesium  a*7,  water  :19'0  =  100  or 
Poliidsinm  chloride  26*8,  magnesium  chloride  34-2,  water  39*0 
=  li>0. 

A.aa.]ytea  (5th  Ed.,  p.  118,  al30  Uammerbacher,  Inaufr.  Diss.,  p.  21, 
Erlao^r.  1874)  showthe  presence  of  some  sodium  and  rHlcium  rhlorides,  Hesseuberg. 
calcium  sulphate,  eta   It  also  sometimes  iuc-U>ses  befiklfn  fn>D  oxide 
mure  or  leas  organic  matter.    Hammerbaclier  found  tliHlUum  In  tlie  Siassfurt  mineral. 

Pyr.,  •to.— B.B.  fusM  easily.  Soluble  in  water.  100  parts  of  water  at  18  75  0.  Uking  up 
fti  5  parts;  deliquescent. 

Ob8r--Occur8  at  Stassfurt,  where  it  forms  bciis  in  the  upper  part  of  the  ttall  formatiuu,  alter- 
DAiiag  with  thiaoer  beds  of  common  snlt  sod  kicRpritc,  and  nlno  mixed  with  the  common  milt. 

beis  comiist  of  siibordiante  beds  of  dlflerent  colors,  reilili.sb,  bliiisb,  brown,  deep  red,  '^ome- 
tim^  odorless.  The  red  varieties  inclose  m-hIcs  of  iron  oxide  and  resemble  some  variclies  of 
o:ij^la8e(siinstone)  from  Tredestrani)  (Oroth).  Sylvite  occurs  In  the  carnallite  and  may  have 
M»a  formed  from  it  (Tschermak);  as  may  also  have  been  true  at  Kalusz,  Galicia.  AIho  found 
with  inli  at  Maman  in  Persia. 

Named  after  von  Carnall  oi  the  Prutniaa  mines. 

Artie — Occurs  artificially  formed  in  the  salt-paTis  at  Halle. 

BaC — ■  On  natural  crystals,  a  secondary  formation  at  8ias«furt,  Min.  Not,.  7. 12, 186S.  Rg. 
fKr.  Ch..  304,  1855)  made  the  artilicial  crystals  hcxtiiroiiiil  with  eo  =  53'  42';  thev  were  later 
shown  to  be  orthorhombic,  Dx.,  Ann.  Mines,  6.  .598.  It(tt4,  and  N.  R,  46,  1867.  Marianne  ob- 
tained on  artificial  crystals:  mm  "  =  61*,  eo  —  5^  STV,  Ann.  Mines.  18,  8,  The  axes  of  Illig. 
sie  calcoWed  from  his  measured  angle  fRm"'  —  61'  23'  and  an  angle  (Kg.)  for  artif.  crystals, 
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viz.:  «)"  =  72*40',  that  is  co  =  53'  40'.  •  Hbg.,  L  c,  aU  but  lobKrved  by  Dx.  <l.c.)<m artificial 
crystals.   *  On  nmsses  from  Stassfurt.  1.  c. 


302.  TAOBEnHOTB.   Tachhydrit  BammeUbwg,  Pogg.,  98,  961, 1856.  "nuihybydrite, 

Tachydrite. 

Rhombohedral.    Axis    =  1-90;  rr' =  104'' Groth'. 

Massive;  in  roundish  musses  with  easy  rhombohedral  cleayage,  and  twin- 
lamellee  forming  planes  of  parting. 

Color  wax-  to  honey-yellow.  Transparent  to  translucent.  Very  deliquescent 
on  exposure.    Optically  uniaxial,  negative,  Dx." 

Co«p.— CaMg,Cl,.12H,0  or  CaCl,.3MgCl,  +  12H,0  =  Chlorine  41-1,  calcium 
7*7,  magnesium  9*3^  water  41*9  =  100,  or  Calcium  chloride  21*4,  magnesium 
chloride  36-7,  water  41-9  =  100. 

AsaL— Hammerbacber,  Inaug.  Diss.,  p.  34,  Erlangen,  1874.   Also  Rg.,  1.  c;  Sth  Ed.,  p.  119. 

I  CI  40-85  Ca  718  Mg  9  I>7  H,0  42  50  =  100  48 

Pyr.,  ato.— Fuses  easily.  Yeiy  soluble;  100  ports  of  water  at  18-75"  C.  dissolviag  180*8  ot 
tLe  salt. 

Obs. — From  tbe  salt  mines  of  Stassfurt,  in  thin  seams  with  caniallite  and  kieaerite.  In  an- 
hydrite. 

Named  in  allusion  to  Its  rrady  dellquesceoce,  from  raxvi,  miek,  and  vSwp,  toaUr. 
ae£— <  Tab.  Veb.,  74,  1874.   '  N.  R..  SO,  1887. 


a03.  FIiUBIiUTB.  Fluellite  Lev^,  Ann.  Phil.,  8,  242, 1334.  Fluateof  Alumlne,  Fluorid 
of  Alumiuium. 

Orthorhombic.    Axes  d:h  :d-  0*7700  :  1  :  1*8776  Miller'. 

100  A  no  =  37°  35f',  001  A  101  =  67°  42',  001  A  Oil  =  61'  57|'. 

In  rhombic  pyramids  (r.  111)  with  basal  plane. 

Angles:  rr'  -  •O?"  48'.  n"  =  *144',  rr =  70°  56',  cr  =  72°. 

Cleavage:  r  indistinct.  H.  =  3.  G.  —  2  "17.  Luster  vitreous.  Colorless  to 
white.  Transparent.  Ax.  pi.  |  100.  Bx  _1_  c.  Ax.  angle  large,  =  100°  approx. 
Qroth.    Refractive  index  1-47. 

Comp. — A  hydrous  fluoiide  of  aluminium,  AlF,  -\-  H,0  =  Fluorine  56  "(^ 
alnmiuium  26  4,  water  17  6  =  100,  Groth-Brandl. 

AaaL— Brandl.  Zs.  Kr..  7,  484, 1883. 

F  56  25         Al  2;-63         Na  0  58         H,0  [15  55]  =  100 

Obs.— A  rare  mineral  found  at  Stcuiia-gwyn.  Coruwall,  in  minute  crj'Stals  on  quartz,  wltb 
wavelliie  and  torbernite. 

Ref.->  Mfu.,  p.  607,  1852. 

204.  FROSOFITEl.    Prosopit  Scheerer.  Pogg.,  90,  815,  1853,  92.  613,  1854,  101,  861,  1857. 

Monoelinic  (or  triclinic):  Axes:  tt\i:6=  1*3183  : 1 :"  0*5950;  >S  =  85"  40'  = 
001  A  100  Px.' 

100  A  no  =  53"  45',  001  A  101  =  33"  30|',  001  A  Oil  =  30"  40|'. 

Forms*:  i  (010.       m  (110,  /),  o  (Oil,  l-l),  f  (111,  1),  c  (311, -2-2),  y(331.-8-|). 

mm"'  =  lOr  30*  tf  =  58°  18'  i«  =  "OO"  59'  mi  =  •45"  88' 
bm     ~  *3r  15'         es'  =  46  '    2'  =  38"   7'         mi  =  M'  59' 

eo'      =  61'  23'         1^'  =  103'  46' 

In  embedded  cr^tals;  also  granular  massive.    Crystals  sometimes  tabular  |  b. 

Cleavage:  z  distinct.  Fracture  uneven.  Brittle.  H.  =  4*5.  G.=  2  88-2*89. 
Luster  vitreous,  weak.  ColorlenH,  white,  grayish.  Transparent  to  trauBlucent.  Op 
tically  4-.  Double  ref rantion  strong.  Ax.  pi.  |  b.  Bx  nearly  |  edge  x/z'.  Disper- 
sion ft  >  7!.    Ax.  angles,  Dx. : 

2H^r  =  65"  9' .-.  2E,  =  104"  14'  also  2JI„  =  120°  56'  .*.  2V,  =63"  30'  =1*500 
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2H„  =  64''21' 2E,=  103*50'  also  2U^  =  l-il"  43' .-.  2V,  =62"  45'  yff,  =1*502 
2H^M=60''35'.'.  2Em=  96*'24'  ~   211^=  134"  38' .-.  2Vm=59'' 20' >Sfc,=l-50e 

C«Mp. — A  hydroQB  flaoride  of  alnminium  and  calcinm,  CaAl,(F,OU),  or 

CaF,.2Al(F,0H),  Groth-Braiidl. 

AnaL-l,  Brandl.  Za.  fCr,  7,  400,  1888.  3,  Ulllebrand,  Bull.  20.  U.  S.  O.  Surr..  M.  18801 
An  wlier  iDoomplete  uulyiU  wu  ouule  by  Scbeerer. 


1  AlteDberg 

t  CoJondo    O.  =  8-680 


r 

85  01 
83-18 


Al 
38  87 
32  02 


10-19 
IT  28 


Mg 
Oil 
0  17 


088 
0-48 


H.O 
13-41 
1849 


O 


ri2Mi  = 

tl8-4ll  = 


=  100 
100 


1. 


Pyr.  ato. — the  glau  lube  affunlg  water  ud  slticon  fluoride, 
■eid.  The  water  gi>e8  off  abure  360  C. 

Oba.— Occurs  at  tbe  tio  mlDes  of  Altenberg,  Id  crj-stals. 
pan  of  which  are  a  kind  of  kaolin,  and  othf  rs,  accurdlitg 
[0  otwervslioDK  by  U.  J.  Bnwh  (Am.  J.  8c..  36,  411. 
Vi^y  cleavable  violet  fluorite,  and  others  Htill.  ttuurite 
partly  kaolinized.  A^hu  found  at  tbe  Schlarkenwald 
tia  mines,  la  cellular  pacbnoHte,  derived  from  tbe 
iiteratinn  of  cryolit«,  with  fluurile  and  utrophy llite  at  8t. 
Peter'c  Dome  near  Pike's  Peak,  Cutorulo. 

Named  from  itpoiTooMf toy,  a  ma$k.  In  allusion  to  tbe 
deceptive  cbarvcier  of  tbe  mineml. 

R«£.— '  Made  triclinlc  by  Dx.  (N.  El .  190,  1807).  hut  as 
shown  by  Oroth  (Zs.  Er,  7,  489.  18H8|  the  rarialloos  in 
angle  lie  within  tbe  probable  ern>rs  of  observation,  and 
hence  it  seems  better  to  regard  it  as  monoclinic,  at  least 
provisionally.  These  axes  bre  calculated  from  the  funda- 
maul  ugl«B  of  Dx.,  the  mean  of  010  a  110,  010  a  llo, 
aboof  OiO  A  311.  010  A  311,  being  taken.   ■  Scbeerer.  Pogg.,  101,  861,  18S7. 


Decomposed  by  sulphutlo 


Colorado. 


mV 

\  » 

/ 1' 

(  \ 

o' 

0 

\v\ 

(v 

f  y 

/m 

Altenberg. 


a06.  PAOHHOLTTB.  PacbDolit  Kiwp,  Lieb.  Add.,  137,  61,  1868.  PynxsoDite  WShl^, 
Lieb.  Add..  180,  381, 1875. 

Monoclinic.  Axes:  A  :  J  :  ^  =  1  1626  :  1  :  1-5320;  §  =  89°  40'  =  001  A  100 
Grotb'. 

100  A  110  =  49*  18',  001  A  101  =  52°  35|',  001  A  Oil  =  56'  53'. 


Foraisit 

odOU,  ^Das  tw.  pi. 
«  (001,  O) 

•Ml"-  =  •fle°  86' 
tip  68°  80* 

em  =  8B°  47 
M       =   76'  2«' 

9    =  S4'  r 


m(110,  /) 
P  (111.  -1) 
«  (554. 


(  (558,  -«)• 


e  (831,  -  8)* 
*(551. -6)* 


mp  =  26'  IT 
fiM  =  31°  84' 
fM  =  18'  58' 
m«  =  9'  33* 


mx  =  5'  89' 
pp-  =  8S'  87' 
m'  =  89'  80' 
jff'  =  47'  30' 


m' 
ee 

PP 


«  (811,-3-8f 


=  06°  45i' 
=  41'  8- 
=  •0"  40* 

=  nr  46' 


Twins:  tw.  pi.  a,  the  crystals  havinf?  thus  an  orthorhombic  appearance. 
Crystals  prismatic,  commonly  acntiOy  terminated;  also 
tenninatra  by  c.    Faces  m  striated  |  edge  m/c.  I,  2. 

Cleavage:  c  indistinct.  Fracture  uneven.  Brittle. 
H.  =  3.  G.  =  3-93-3-0.  Luster  vitreous.  Colorless  to 
white.  Transparent  to  aubtrans  parent  Optically  +. 
Ax.  pi.  X  6.  Bx  A  =  +  t»8°  5'.  Ai.  angle  large, 
2£  =:  120°  approx.  Dispersion  p  <  v  weak;  horizontal 
strong,  Dx. 

— AhTdroDsflnorideof  alnmininm,  calcium,  and  ^ 
Bodiam,  NaCaAlF,.H.O  or  NaF.CAF,.AlF,.H  O  =  Flue 
rine  51*5,  alnminram  12*3,  calcium  17'9,  sodium  10*3, 
water  81  =  100. 

HillebiBnd,  Bull,  ao,  U.  S.  G.  Surr.,  54,  1885.  Greenland,  Knr. 
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CHLORIDES,  BB0MIDB8.  IODIDES— FLUOBIDES. 


6,  Enop,  1.  c.  6,  Hagemann,  Am.  J.  Sc.,  41,  119, 1868.  7,  WAhler,  1.  c  8,  Kbenig,  Proc  Ac. 
Fbilad.,  43,  1676. 


1.  Colorado,  compatA  O.  =  S'960 

S.        "  orsk. 

S.       '*  " 

4.  *'  O.  =  2*960 

H.  Oreealand  o!  =  3D33 

7.        "  G.  =  8-989 

«.       *'  G.  =  8-008 


P        Al  Ca  Na  H,0 

[50-27]  11-94  19-33  10  48  7-91  Mg  0-18  =  100 

[51-191  18  98  16  88  10-28  8-78  Mg  I  'SS.  E  018  =  109 

61-83  1814  18-06  1028  8  10  =  99  86 

[61-89]  13  87  18-04  10  36  8  06  =  100 

50-79  18-14  17-86  12  16  9-60  =  102-94 

61-16  10-87  17-44  13  04  8-68  =  99  68 

[49-78]  18-48  17  84  10-75  8  20  =  100 

61-64  12-60  18-14  10  28  8  19  =  100  60 


Oba.— Occurs  with  cryolite,  thonuenollte,  etc.,  at  Ivigtut,  Greenland,  and  at  St.  Petetli 

Dome.  Colorado. 

Pachoolite  is  from  icdxvrf,  frott,  A.r&of,  stone.  I^ynxKmlte  from  xvp,  fin,  and  icoria, 
potedar,  because  it  falls  to  pieces  when  ignited  B.B. 

■  Zs.  Er.,  7.  468.  1888.   Of.  also  Enr.,  Nat  Ber.  aus  Ungarn,  1,  166,  1888,  and  Kk., 
JOn.  Bu88l.,  8,  485,  9,  1.   ■Enr.,  1.  c.   >  Hillebrand.  1.  c. 


306.  THOBESBNOZJTB.  Dimetric  PachnoUte  G.  Bigmarm,  Am.  3.  Sc.,  43,  98,  1866. 
Tbomsenolite  Dana,  Hin.,  129,  1868. 

Monoclinic  Axes:  &;i:d  =  0*9975  :  1 : 1-0329;  =  86*  48'  =  001  A  100 
Krenner'. 

100  A  110  =  44"  53',  001  A  101  =  47"  39^',  001  A  Oil  =  45"  53'. 
Formal  c  (001,  O);  m  (110,  /};  ( (lOl,  1-i),  «  (308,  f-l);  o  (881,  ^  S),  g  (111,  1),  r  (S21,  % 
«^1.8X 


mm 

et 
ex 


=•89*  46' 

=  47°  89' 
=  or  80' 


CO  =  76°  0' 
em  =  •87'  44' 
ejf  =  07"  10' 


=  78' 
=  79' 
=  86' 


9' 
19' 
8' 


=  •78'  48' 

=  85°  8' 
=  87°68i' 


1. 


2. 


Greenland,  Enr. 
2E,  =  «9'*10'   21^  =  69"  36' 


Crystals  often  cubic  in  asfject  (c,  f»); 
also  {>rismatic,  with  prismatic  and  also 
pyramidal  faces  striated  |  edge  cfm\  often 
grouped  in  parallel  position.  Twins  not  ob- 
served. Also  masBire,  opal,  or  chalcedony- 
tike. 

Cleavage :  c  perfect ;  m  less  so.  Fracture 
uneven.  Brittle.  H.  =  2.  G.  =  2-93-3-0. 
Luster  vitreous,  on  c  somewhat  pearly. 
Colorless  to  white,  or  with  a  reddish  tinge. 
Transparent  to  translucent.  Opticallv  — . 
Ax.  yi^_b,  Bx  A  <i  =  -  52°  22'.  'Dis- 
persion p  <  %\   Ax.  angles: 

also  2H,  =  48-  38'   2Hu  =  49"  14'  Knr. 


Com  p. — Same  as  pachnolite,  NaCaAlF,.H,0. 

AemL— 1.  Hairemann,  1.  c.   2,  W5hler,  Nachr.  Ges.  GOttingen,  Nov.  17,  1876.   8.  Eocnig. 
 ._    NordenskiOld,  G.  FOr.  Fftrh.,  3.  84.  1874.   6-7,  Brand),  Za 


Proc.  Ac.  Pbilad.,  p.  42,  1876. 
Er.,  7,  470,  1883. 


1.  Greenland 

a. 

8. 
4. 

«. 
«. 

7. 


G.  =  8  75 
G.  s=  8-989 
G.  =  2-987 


P        Al  Ca  Na  H.O 

50  08  14-37  14-51  7-15  9-70  SiO,  2-0  =  97-71 

[49-78]  18-48  17-84  10-75  8  20  =  100 

60-87  18-74  16-79  10  10  9  00  =  100 

[62*261  14-28  1&-88  8-87  8  93  Mg  0  86,  E  (r.  =  100 

00*60^  18-01  17-82  10-02  8  48  Mg  0*89  =  99  80 

60-62  18-00  17-21  10*49  8*88  Mg  0  80  =  99*85 

60-61  18-26  17-22  10-48  8-42  =  99  94 


Fyr-  etc.— Fuses  more  easily  than  cryolite  to  a  clear  elass.  The  massive  mineral  decrepi 
remarkably  in  the  flame  of  a  candle.   In  powder  easily  dewmposed  by  sulphuric  acid. 
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Ote.— Found  with  pachnoltte  od  tbe  ciyoUie  of  Qreenlud,  u  ■  result  of  ftltermtioQ  of  th« 
ltl(«r.  Flnt  noticed  by  I>r.  JuUiu  Tbonuea  of  Copenbuen,  tbe  orictoator  of  the  cryolite 
iadimry.  after  whom  tt  is  named.  It  differs  strikingly  m>Di  pachDoTlte  Id  its  pearly  baial 
desrue  and  its  nearly  square  prisms;  and  from  cryolite  In  the  borizontal  strie  uf  the  same  and 
Ibe  bdlity  of  cleaTsge.  The  compact  variety  referred  here  by  Dr.  Ilagemann  has  much  of  the 
aspect  of  chalcedony;  it  Incrusta  cryotlw  or  occupies  scams  or  cavities  in  it.  and  is  covered  \itj 
tiw  dialky  gearksutite;  the  iocnistatioDs  are  sometimes  half  an  Inrh  or  more  thick. 

AIM  ocean  qwiogly  with  pachnollte  and  other  ttuoridM  at  ttt.  Peier'a  Uorae,  aear  Pike^ 
Peak,  Colorado. 

Ri£-J  Nat.  Ber.  aui  Ungam,  1, 168, 1888. 

HAOKMmiriTB  Shtpard,  Am.  J.  He.,  43,  846,  1806.  Closely  resembles  in  aapeet  and  oon. 
dition  the  compact  tbomsenolite,  but  passes  sumctimes  luto  a  yellow,  opaque,  jSMpery  variety. 
It  tncnisls  tbe  cryolite,  and  also  constitutes  seams  ^  to  ^  inch  thick.  It  sometimes  traveraes  % 
dnuy  ferruginouB  pachnolite.  It  Is  ocher-yellow  to  wax-yellow  in  color,  rarely  faiot  Kreeniah, 
dull,  or  with  only  a  faintly  gllmmoring  luster,  and  looks  like  an  iron  fliut,  or  yellow  chloroimL 
E  =  8-8-&   O.  =  9*Oft-8-60.   Adlieres  but  feebly  to  the  tongue. 

Hsgeniann  ofacalaed  In  an  aoalysU:  F  40  80,  Al  13*06.  Fe  5  96.  Hg  8  80,  Ca  1118,  Na  8-40^ 
ffi  7*79.  H.O  10-44.    G.  =  8-88.    Decrepitate))  surprlstngly  in  the  dame  of  a  candle. 

No  probable  formula  can  be  deduced.  Excludiog  tue  Si.Mg.Fe,  tbe  composition  Is  that  of 
tbomsenolite;  It  ia  caueqtiuktly  probably  an  liDpure  thomenollte.  Cf.  Oroth,  Za.  Kr.,  7.  480, 


907.  QBARMUTIM  Bagtmrnm  Dana,  Mln.,  |k  ISO,  1868.  Evigtoklte  FIMt,  J.  Ch. 
Soc.,  43. 140.  1888. 

Earthy,  kaoliti-like  in  aspect,  bat  oonaisting  of  very  minnte  colorleM  needles, 
Tith  oblique  extinction. 

K.  —  2.    Luster  dull.   Color  white. 

Ce«».— Perhaps  CaF..Al(F,OH),.H,0  =  Fluorine  42-9,  alamininm  15*1, 
GslciDm  22-4,  water  15-1,  oxygen  4-5  =  100,  if  F  :  OU  =  2  :  1,  Hillebrand. 

AnaL— 1,  HlUebnod.  Bull.  90.  U.  S.  G.  Burr.,  W,  1685.  8^  G.  UnditrOin,  O.  FDr.  TOA., 

7,  687,  1885. 

F       Al      Ca     Ns     K     H.O  O 
1.  Coknuio      I  48-07   15  80  83-80  0  10  0  M  15  46   [4  831  -  100 

&  iTigtat  41 -SI*  16-87  81  08   1  06  0  28   15  08    4  83  Fe  0  80.  Hg  016»  CI  0-90=100 

•  Direct  determlnatiou  40-55. 

Btgemann's  analysis  (6th  Ed.,  p.  180)  is  abowo  by  Uillebrand  to  be  incorrect  In  tbe 
detenninatioD  of  fluonoe  and  water;  the  same  author  shows  that  Flight's  engtokite  la  Identical 
with  gearksutite.  Flight  givea :  Al  16-88^  Ca  83  88,  Na  0  48  or  AIF>  40  87.  CaF.  48-66. 
>'»P0  76.  H.O  [5-71]  =  !05. 

Pyr.— B.B.  fuses  easily  to  •  white  enamel.  Gently  heated  In  the  tube  gives  off  neutnl 
water,  but  more  strongly  heated  attacks  the  glass.   Soluble  in  aciils. 

Obs. — Occurs  Bpanngly  with  the  Greenland  cryolite,  and  is  one  of  the  reaullsof  Its  alteration. 
The  underlying  material  is  compact  tbomseDolite.  AIho  more  abuodaut  with  the  fliioiideik 
cryolite,  pachnolite.  etc,  of  St  Peter's  Dome  near  lake's  Peak,  Colorado. 

Xained  from  y^,  eorA,  and  arkntUta,  alluding  to  lu  earthy  aspect. 

aoe.  RAZATOmTB.   Q.  J.  anah.  Am.  3.  8c..  2,  VQ.  1871. 
Isometric.    In  octahedrons,  also  with  cubic  planes. 

Glearage  none.    Fracture  uncTen.   Brittle.    H.  =  4*5.     G.  =  2*56-2-62. 

Luster  vitreous.  Colorless  to  white,  milky,  often  yellow  on  the  surface.  Trans- 
parent to  translucent.    Often  shows  weak  double-refraction,  Htd.* 

Cem^ — A  hydrous  fluoride  of  sodium  and  aluminium,  (\a,fMK)F,.3Al(F,0H),.- 
2H,0,  Fenfield  and  Harper.  If  Na  :  Mg  =  1  :  1  and  F  :  Oil  =  2  :  I,  this  requires: 
Fluorine  43*4,  alnmininm  23*0,  magnesium  4*5,  sodium  4*4,  water  17*9,  oxygen 
6-8  =  100. 

AnaL— 1,  NordenskiOId,  on  0  88  gr.,  O.  F5r.  FOrh..  3,  81,  1874.  2,  Brandl.  on  0  5  gr.,  Zs. 
Kr.,  7,  474, 1B8S:   8,  Peafleld.  Am.  J.  8c,  33,  8»0, 1886.   4  Peotleldand  Harper,  ibid. 

P  Al        Mg       Na       Ca  H.O 

L    O.  =8-60  [S0  06>      S3  M      S-58      4  66      1-99      14-84  K  (r.,  P.O.  (r.  =  100 

a.  CT-18        2814      8-56      6-60      l.ns      10-00  =  99-85 

3.  wndst.        83-88      4-8»      418      167      1841  K  O  il 

4.  6.  =  8  58  1  89-81        34-35      4-88      4  87      0  08      18  73  K  018  =  M'TO 

•  This,  as  calcuhited,  Includes  F  3813,  O  10-69. 


Digitized  by  Google 


183  OBLOBWBB,  SR0KIDJB8.  lODJDEB-FLUOaW^ 

Pmfleld  tad  Haiper  oonfirm  NordeoskfOld  Id  finding  the  fluorine  InsuiBcient  to  unite  with 
the  hues;  they  cotnpiete  analysiB  4  by  calculstinfe  the  amouot  of  hydrozyl  required,  viz.  16'27 
(:s  8  61  H,0),  here  P  :  OH  =  2  : 1. 

Pjrr^  ate — Id  the  closed  tube  whiten^,  yield*  irater  at  first,  theq  a  copious  white  sublimate 
which  etches  the  tube.  The  water  reacts  acid.  B.6.  on  charcoal  a  faint  white  sublimate.  In 
the  forceps  whitens,  colors  the  flame  yellow,  but  does  not  fuse.  With  cobalt  solution  given  a 
deep  bine.  1q'  salt  of  phosphonu  disaolTes  oompletdy  to  a  ooIotIcbb  bead  in  both  tlames. 
Soluble  with  effervescence  in  a  bead  of  sodium  carbtnwte.  Docomposed  fagr  sulphuric  add  with 
'■erolbtlon  of  hydrofluoric  acid. 

Oba.— Occurs  with  cryolite  and  thonuenollte  4t  Ivigtut,  Arkink  Fiord,  Oreenland. 

BaL->  BuU.  SoG.  Mia.,  4,  H  1881. 


ao».  TTTROOBBinB-  Tttrocerlt  0aA»  A  Bmdiiu,  Afh.,  4,  151.  1814.  Tttrocererit 
ttonh.,  Bandb..  S78,  ISaft.  Yttria  fldat£e  Vr.  Fluate  of  Cerium  and  Yttria.  Ytterflussspath, 
Unsqrttrocalcit,  Qtrm.   Yttrocatcit  Qtoek.,  Syn.,  288. 18f7. 

Minsive;  crystalline-granalar  and  earthy. 

Cleavage:  in  two  directions  inclined  to  each  other  71"  30'.  Fracture  uneven. 
H.  =  4-5.  G.  =  3'447  Berz.;  3*363  Laater  glistening;  vitreous  to  pearlj. 
Color  violetrblue,  inclining  to  gray  and  white,  often  white;  aometimte  reddiui 
brown. 

Coap. — A  fluoride  of  calcium  with  the  metals  of  the  cerium  and  yttrium 

raps.   According  to  Rammelsberg  the  formula  ia  2(2RF,.90aF,)  +  3H.0,  with 
=  C^fLa^)  :  Y(Er)  =  1:2;  further  thS  cerium  metals  consist  one-half  of  Ian- 
tfaannm  and  didymiom,  and  the  yttrium  contains  30  p.  c.  of  erbium.  ~ 

AnaL— 1.  8.  Rg.,  Ber.  Ch.  Ges.,  3,  807, 1870.  Also  earlier.  Gabn  and  BerzeBas  (1.  o.  and 
8ehw.  J..  16.  Ml,  1818).  6th  Ed.,  p.  1S5. 

GaO     Oe«0i     YiOi  H>0 
1. .  G.  =  8-888         47-87      8  85      14  87      8  08 

i.  49-32  16-14 

Pyr^  •to.— In  the  closed  tube  gives  water.  B.B.  on  charcoal  alone  Infusible;  iflth  gypeum 
the  yttrocerite  of  Finbo  fuses  to  a  bead,  not  transparent,  and  thatof  Broddbo  is  infusible  With 
the  thr^e  fluxes  the  Flobo  mineral  behaves  like  fluorite;  the  glass  is,  however,  yellow  in  the 
oxidiBing  flame  as  long  as  hot,  and  becomes  opaque  sooner  than  the  glass  given  by  fluorite.  In 
a  pulveiued  state  It  dissolves  completely  in  heated  hydrochloric  acid,  TomuDg  a  yellow  solntloiu 

Oba. — Occurs  sparingly  at  Finbo  and  Broddbo,  near  EUun  In  Sweden,  embedded  In  quartz, 
and  associated  with-  alblte  and  topaz.  Also  at  Amity,  OiaDge  Co.,  K  Y.;  In  Mass.,  probably 
Vorcester  Co.;  at  Mt  Mica,  in  Paris.  Maine.  '  — » 
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L  teidM  of  SUioon. 

n.  Ozidea  of  the  8emi-M«tela:  TsUnrliitt,  AiMnto^  Aatlmotty; 

BUmuth;  alio  Molyhdonnm,  Tnngston. 
nL  OxidM  of  the  Metals. 

Hjdrogra  and  Titanium  are  included  here. 


L  Ozidoi  of  Silioon. 


Sia  anarti 
tn  Tridraita 


Asmanite 


fit  Opid 


SiO 
SiO, 


Rhombohedral,  trapesohadral  ^  =  1*09997 
Hexagonal  6  s  1*6930 

or  I^ado-hexagonal 


SiO,.  nH,0  AmorphonB 


aia  QUAATZ.  Kpi'araXXoi  T^eophr..  etc.  CryiUlIus  (with  alliuloD  to  lU  hexagonal 
fonn  Hnd  pyramidal  terminntioDH)  Plin..  37,  9,  10:  Silex  Pftn..  36,  871.  Cryatallus,  Qiurtxum. 
andidisMinura  fauriferoiMl.  Germ.  Querlze,  Kiselslelo,  Agrie.,  279,  etc.*  444,  45^  465.  1M6^ 
1^.  Quaru,  Kiiel,  Wall.,  102,  1747.  Quan,  &ie»el,  Oerm.  Qvarta  Swed.  Quano  Ital. 
Cuiizo  ^Mn. 

Rhombohedral;   with    trapezohedral  tetartohedriBm. 
0001  A  loil  =  51°  47'  10"  Kupffer'. 

(.  (Sil3, 13 1) 
s.  (211),  2-21) 


Axis:  6  =  1-09997; 


Fonas,  pt.' : 
e  (0001,  O)  rare 

«(ioio,  i). 

«  (1120,  i-2T) 
«,(2ilO.  *-2I) 
k  (5160,  i't  r) 
i,  (3140,  »■!  r) 
i*  (2130.  r) 
k.  iSiSO.  ^1  r) 

A.  (6150,  ^{ixete. 

(I  of  J.  1) 
f  (1011.  X) 
■  (60i5.  I) 
A  (50S4.  f ) 
I  (40i3.1) 

i  (soSs,  {) 

For  most  of  th; 
•ervi-d 

f  ,      .     -  .  -   „  

beea  made  out,  and  that  between  +  and  —  fonna  ooly  imperfect)/. 


2) 
8) 

(40il,  4> 
(606l.  Si 
(60il.6) 
(lOOiO-l,  10) 

•  (Wi3,-1) 
»  (Oli8.-i) 

•  (Olfl,  - 1) 
t,  (09§l,-9) 

jr;  (0391.  -  8) 

(0551,  -  5) 
(07^2. -i) 
(0771,  -  7) 
(0-1111% -11),  etc. 

aiS3.  1-3  r) 
(llSl,  2-2  r) 


Zone  mM 

a  (13*1 -id  l.  18^  r) 
•  (71B1.  8  I  r) 
(5161,  6  f  r) 
(4151.  8.Jr) 
(8l4l,4-|r) 
(1382,  -  \  l  1) 
(1818. -HI) 
(MM,  -  J-l  1) 
r,  (15te,  -  l-l  I) 

r,  (lete,  -  i-i  1) 

r,  (17fi7^-H »).  etc 
Zone  w'tf 


V  (1451, -8-1 1) 
M  il84U-4-|l> 
ir(8-710'8.-^-yi) 

*  (ia8i;-8^i) 

ir  (iM9-38'ii.-ff*Hi) 
I  (8858.  H  r) 

f.  (2183,  Hr) 

r  i8ii8,Hi). 

ZobenBT' 

A  (4158.  H  r) 

a  (2184.  H  >•) 

A(i:i85, -141) 

7T(2I5«-7,  V^f*) 

*  («1?8,  i-l  r) 

J  (10  815  2,  VI 


P  (I58l,-6  |1) 

 fornw  the  complemeDtary  left  or  right  pjuncs,  lespectiTelT.  haTO  been  ob. 

rvi-d:  Uius,  X  (6l5l,  6.J  I).  <,  (5398.  J-l  1),  etCr  i»l»o  p  (1651,  -  5  i  r).  r,  (I4fl8,  -f4  rt, 
(2;M,  —  l.f  1)  f.  14,  etc.  The  distinctly  betweeo  the  right  and  left  forma  laa  not  nsuaUf 
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«*  =  8*  5r 

mkt  =  18°  M' 
M*,  =  19*  6' 

md  =  57*  85* 

mr  T=  88"  18' 
mi  =  25'  ir 
fRf  =  21°  29' 
mJf  =  14'  42' 
mr  *=  11*  8* 
WW  =  8'  57' 
mC  =  7*  284' 


«r  =    4*  80' 


moo 

rr* 
ri 


67'  8' 
6'  25'  • 
4'  6' 

89°  28'  7 
65°  19*' 
85°  46^ 
•46'  16'  58" 


a5  =  42°  161' 
M     =  24°  27*^ 


nv 

vut 

my 

mu 

ma 

mL 

mr 

fliri 

mrt 

fnri 

mr. 


8"  63' 

12'  r 
14'  85' 
18**  29' 
87'  58' 
49'  29' 
54°  88' 
57*  21' 
59'  r 
60°  20' 
61°  18' 


mfi  =  76'  t» 

m4  =  90'  0' 

m'p  -  13"  1' 

mv  -  14°  35' 

m  u  =  18'  29* 

m'e  =  25-  5' 

m'a  =  87'  58* 

wi'<  =  45"  5' 

m'r  =  66°  52' 

my  =  81°  54' 

r$    =  28°  64' 


.Tlgt.  1-6.  simple  forms.   7,  Typical  right-handed  crystal.  8,  Left-bandedcry^.  9-12.  Twins. 
18,  Distorted  crystal.   9, 10,  Sbk.   11,  BwiUerland,  Dz.    12,  Madagascar.  Pfd. 

Crystals  commonly  prismatic,  vith  the  m  faces  horizontally  striated  (1 11); 

terminated  either  by  both  rhombohedrons  <f.  1, 5,  6),  or  1^ 
one  only  (f.  3).  Often  in  double  six-sided  pyramids  or 
qnartzoids  through  the  equal  development  of  r  and  s  (1 2^ ; 
rarely  r  predominates  (f.  4),  the  form  then  having  a  cnlno 
aspect  (rr'  =  85°  46')-  Crystals  frequently  distorted  (1 
6, 13),  vben  the  correct  orientation  may  be  obecure  except 
as  shown  by  the  striations  on  m.  The  faces  s  and  also 
often  striated  |  edge  r/m'  (s),  or  ||  edge  r  cf.  figs. 

7,  8,  14;  also  striations  common  in  other  zones,  1  17, 18. 
Crystals  often  elongated  to  acicular  forms,  and  tapering 
through  the  oscillatory  combination  of  successive  rhombo> 
hedrons  with  the  pnsm.  Occasionally  twisted  or  bent 
Aeqaently  iniadiated  masses  with  a  snrfoce  of  pyramids^  or  in  druses. 
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Tbe  +  rhombob«droa  (r)  Ib  aitutlj  the  predomliutlM  fonn,  when  r  ud  i  ar«  not  eqnallT 
denl<^.  BDd  lu  face*  often  show  a  higher  luster  thaa  thoae  of  >;  It  cap  alwaji  be  jwognliea 
bv  Uk  ftu4>e  of  the  eudiiag  flcurae  (of.  floe.  90,  87),  and  alao  In  moat  caaea  by  pyroelectrlcal 
pBeDOowna  when  theae  are  duttact  (aee  oelow).  Aa  ahowo  by  Rose,  afmple  crrstab  are  either 
right-  or  left  handed.  On  ^  r^Mt-kandtd  cryatal  (f .  7),  t.  If  preaeot,  Jies  to  the  right  of  the 
mfaoe,  which  is  below  ihe  plus  rhombohedron  r,  and  with  this  belong  the  plus  right  trapeio- 
hedrooi.  as  x.  sIsok,  y.and  ((f.  15,  IS),  and  minus  left  trmpeaohedrons  (r  17),  as  fo,  r,  alsoaOeft). 
Otfi l^  kanded  crysul  (f.  8).  $  (property  «.)  Ilea  to  the  left  of  the  m  below  r,  and  with  It  (f.  18^ 
1%  aO,  the  last  two  twins)  the  plus  left  and  minua  right  trapeaohedrons.  also  a  (right).  The  right- 
aIlidlef^haDded  form*  (except  apparently  (  and  I.)  occur  toniber  only  Id  twins.  In  tbe  abiwiofe 
of  rrspezobedral  planes  the  striasiooB  on  » (cf .  above  ud  f.  18),  if  distinct,  serre  to  dtstlngulah 
the  planes  r  and  s,  and  hoice  show  the  rigbt>  and  left-handed  character  of  the  ciystals. 

Twins':  (1)  tw.  axis  (tw.  pL  m),  um  hence  parallel,  the  indWidual*  both 
ri^ht-  or  both  left-handed  but  onsymmecrical,  r  then  jiarallel  to  and  coinciding 
with  ty  the  resulting. form,  aa  in  fig.  9,  mostly  peuetration-twins,  the  parti  often 
irfegnlarl;  pnited  ^f.  f.  19,  20),  as  shown  by  dull  areas  (r)  on  the  plus  rhombohe- 
dnl  face  (r)-;  otherwise  these  twins  are  recognised  by  [^ro^ectrical  phenomena* 


Fig*.  1(^31,  Rath:  15,  Dissentl*:  18-21,  AlexAoder  Co.,  N.  C. 


(3)  Tw.  pi.  ttt  sometimes  called  tbe  Brazil  faw,  the  individnals  respectively  right* 
and.' left-handed  and  the  twin  symmetrical  with  reference  to  an  a  face  (f.  10), 
asoall^  as  irregular  penetration-twins;  in  these  twins  r  and  r,  also  z  and  2,  coincide. 
This  kind  of  twinning  sometimes  gives  lise  to  snccessive  zones  of  alternate  character 
(SB  hi  amethyst);  the  composition  is  seen  by  the  simultaneous  appearance  of  planes 
cfaamct«rizing  both  forms  (right  and  left),  and  in  irregnlar  areas  on  the  snr&ce 
having  different  physical  character;  also  in  the  optical  behavior  of  cross-sections 
(J.  ^,  as  well  as  by  pyro-electrical  phenomena.  (3)  Tw.  pi.  £  (1122),  contact-twins 
(f.  11,12),  the  axes  crossing  at  an  angle  of  84°  33%  and  a  plane  ui  coincident  in  both 
indtvidnals;  the  like  rhombohedral  faces  are  usually  symmetrifial,  i.e ,  r  to  r,  etc., 
bat  sometimes  unsymmetrical,  that  is,  r  corresponds  to  ?,  etc.  Groupings  which 
simulate  twins  are  common ;  psoudo-twins;  with  s  as  tbe  approximate  twinning* 
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planoj  are  also  produced  by  the  arrangement  of  crystals  in  parallel  |)08iti(»i  on  the 

—       faces  of  calcite. 

Massive  forms  common  and  in  great  variety,  passing  from  the  coarse  or  fine 
granplar  and  icrystalline  kiuds  to  those  which  are  flint-like  or  cryptocrystalline. 
Bometimes  mammillary,  stalactitio,  and  in  concretionary  forms;  as  sand. 

Cleavage :  r,  z,  difficult  and  not  often  observed,  fdso  m,  aind  sometimes  more 
dlMooltj  sometimes  developed  by  sadden  cooling  a^r  beinf  heated;  tAao  (Mid.*) 
by  the  pressure  of  a  sharp  point  on.  thin,  sections,  e.^.  .cut  1 6  and  X  Also  a 
l»nellftr  stru'cture  |  r  and.  |  z  as  gliding-planes,  sometimes  developed  by  secondary 
means  (Judd*).  Fracture  conchoidal  to  subconchoid^  in  crystallized  forms,  uneven 
to  splintery  in  some  massive  kinds.  Brittle  to  tough.  H  =  7.  G.  =  2*6^3, 2'654 
in  crystals.  Bend.;  2'660  cryst.,  Herkimer,  Pfd. ;  cryptocryptalline  forms  somewhat 
lower  fto  2*60)  if  pure,  but  impure  massive  form^  (e.g.  jasper)  higher.  Luster 
vitreous,  sometimes  ffreasy ;  splendent  to  nearly  dull.  Colorless  vhen  pure;  often 
various  shades  of  yeUow,  red,  brown,  green,  blue,,  bladk.  Streak  white,  of  pure 
varieties;  if  impure,  often  the  same  as  the  color,  but  much  palor.  Transparent 
^  opaque. 

Optically  -f  .  Double  refraction  weak.  Polarization  circular;  axial  figure 
hence  having' si  colored  center.  Rotatioh  sometimes  riglit-handed,  also  left-handed, 
the  optical  cliaracter  corresponding  to  right-  and  left'handed  character  of  crystals, 
as  denned  above;  in  twins  (lair  2)  both  right  and  left  forms  sometimes  united,, 
sections  then  6ften  showing  Airy's  spirals  in  the  polatisoopo;  cf.  figs.  23, 24,  ftl6o  25. 


33.  34.  3S. 


7ig9.  23,  24,  Basal  sections  in  polarized  light,  showing  interpenetration  of  right-  and  left-handed 
portions,  Dx.  35,  Same,  showing  also  secondary  lametlie  (at  a,  b),  aftenutely  right*  and 
left-handed,  Jadd. 

Kotatory,  power  proportional  to  thickness  of  plate.  Refractive  indices*  for  the 
Fraunhofer  lines;  also  rotatory  power*  for  sections  of  V^-  thickness: 


A  B  ODE  F  O 

a>.s  1-88918      1*54090      1'541Q1      1-Q4418      1  547U      1  54965  1-55435 
«  ^  1-54805      1-64990      1-55065      1-55328      1-55631      1  55894      1  S6S65 
O        13°-67       15'-75        17'-83       ai'-Tl       a7'-54       SS'-T?  4^''60 
For  b,  a  =  3r-684,  for  Di  a  =  21'>78e. 

Pyro-electric';  also  electuc  by  pressure  or  piezo-electric.  By  change"  of  tem- 
perature a  simple  crystal  is  divided  into  +  ^Qd  —  electrical  zones  par(ul<3l  to  the 
alternate  prismatic  edges;  in  right-handed  crystals  the  right  edges  below  r,  and  in 
left-handed  the  corresponding  left  edges  (f.  ^>  8)>  become  negative  on  cooling,  the 
altomiite  edges  positive.  In  twins  (1)  two  adjacent  edges  may  have  the  same 
character;  in  twins  (2,  Brazil  law)  all  the  prismatic  edges  may  have  the.  aaine 
sign.  GroBs^ections  J_  <i  aro  divided  into  sectors,  and.  the  irregular  penetration 
is  well  exhibited  by  this  method.  A  non-conductor  for  electricity,  acting,  in  the 
form  pf  fine  threads,  as  an  msnlator  in  a  remarkable  degree  even  in  a  moist; 
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stmosphere.  Compttmble  as  m  oondaotor,  in  the  direction  of  the  Tertioftl  axis,  to 
gtl8s  at  high,  temperatorei,  but  not  oondnctin^  normal  to  this  direction*. 

Etching  fij^res",  developed  by  the  action  of  hydrofluoric  acid  or  alkaline 
carbonates,  exhibit'  the  right-  and  left-hand  character  of  the  crystals  (Leydolt, 
Penfield,  Holengraaff)  as  tooTn  in  figs.  26,  27.  A  spheris  from  a  simple  right* 
livded  crystal  snbjected  by  Penfleld  to  the  action  of  acid  was  attacked  rapidly  in 
the  direction  of  the  Tertiou  axis,  but  not  at  all  at  the  +  eztremitiee  of  the  axei. 


Figs.  2f-99,  Crystals  etclied  by  liydrofiuoric  ncitl,  Peubt-ld.  26,  rif^bt-Usoded,  97i  Icft-baaded, 
Cfjstsl.  28.  29.  sphere  cut  from  Simple  right-hundt'd  crysul  after  being  etched  by  scid 
for  7  weeks:  28,  \mta.\  view;  39,  fruut  view;  circle  shows  original  furinof  sphere,  doited 
bezagon  ibe  position  of  axes. 

Ceap. — Silica,  or  silicon  dioxide,  SiO,  =  Oxygen  53*3,  silicon  46*7  =  100. 

la  massive  vnrictles  ofieo  mixed  with  a  little  opal  silica.   Impure  varieties  contain  iron 
oiide.  calcium  carbooate.  clay,  saud,  aod  various  miocrals  an  iucluslons. 
Tar.— I.  Prknockybtallink:  CrysuUized.  vitreous  in  lustt-r. 
2.  Crtftocrybtai.i.ine:  Flint-like,  masslTc. 

Tbe  flrst  dlvtiioD  includes  all  ordinary  vitreous  quaru,  whether  having  crystalUne  faces  or 
Bot.  The  varieties  under  tbe  secoud  are  in  general  acted  upon  somewhat  more  by  atiritioo,  and 
ij  chemical  agents  as  hydrofluoric  acid,  Uian  those  of  tbe  flrst.  In  all  kindi  made  up  of 
Iftfcn,  aa  a|^te.  aucceadve  layers  are  tueiually  eroded. 


1.  Ordmary  CryttaUked;  Rock  Onr«(a/.— Colorless  quartz,  or  nearly  so,  whetlier  in  distinct 
crystals  or  not.  Orainary  as  above  described.  Here  belong  tbe  Bristol  diamonds,  Lake  Ocorge. 
diamoods,  Brazilian  pebbles,  etc.  Some  variations  from  tlie  commou  type  are:  (a)  cavernous 
crystals.  faaTing  deep  cavities  parallel  to  tlie  faces — occa.sioned  by  tbe  interft-a-nce  of  impurities 
during  their  foimatiou;  {b)  cap-quartz  (Kappen-quarz  Qerrn.),  itaode  up  of  Hvparable  layers  or 
caps,  due  to  tbe  deposit  of  a  little  clayey  material  at  intervals  in  the  progress  of  tbe  crystal; 
(e)  drusy  quartz,  a  crust  of  small  or  minute  quarts  crj'stals;  (d)  radiated  quartz,  often  separable 
into  radiated  parlfl  liavtng  pyramidal  terminations;  («)  fibrous  (Fascrkiesel  rarely  deli- 

cately so,  as  a  kind  from  Griqualand  West,  South  Africa,  altered  from  crocldolitc  (see  eaff-ty* 
kIow.  also  crocidolite  p.  400). 

2  AtteriaUd:  Star-quarta  (Stem-quarz  O^m.).— CoDtdioing  within  the  crystal  whitish  or 
colored  radiations  along  the  diametral  planes.  Ocoisionally  exhibita  asterism  somewhat  like  that 
of  the  asteriated  sapphire. 

3.  Amgthgttitu;  Amethj/at,  Afii^vtrrov,  TfteojAr.,  etc.— Clear  purple,  or  bluiab  violet 
Tbe  color  has  been  supposed  to  be  due  to  manganese. 

4.  Bote.  — Roae-red  or  pink,  but  becoming  paler  on  exposure.  Common  massive,  and  then 
usually  much  cracked  Luster  sometimes  a  TtttJf  greasy.  FucUs  states  that  the  color  is  due  to 
fitauiuai;  be  found  1  to  li  p.  o.  In  specimens  from  Ralwustefe.  near  Bodenmals;  It  may  come 
in  part  from  nuu^onese. 

5  TelUnD;  FaUe  Tooomot  Gitrine. — Yellow  and  pellucid,  orncArlyso;  resembling  somewhat 
yellow  topaz,  but  very  oiffcrent  In  ciystatlizatlon  and  in  absence  of  cleavage 

6  Smokg;  Oainigorwi  8(onM  Mormnrion  Plin.,Z1,  63;  Morion.  (Huuch-quarc  Qerm.)— 
Bmoky-yellow  to  smoky-brown,  and  oftc^  tmnsparent;  but  varjing  to  brownish  black,  and 
then  newly  opaqtie  In  thick  crystals.  The  color  is  probably  due  to  fxtine  organic  carbon  jillrogeit 
compound  fForater):  Called  ettirngorma  fn)m  the  locnliiy  at  Cairngorm,  S.  W.  of  Banff,,  la 
fcoUand.   The  name  norw*  Is  given  to  some  dark  colored,  neariy  black,  varieties. 


Cf.  6gs.  28.  29. 
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7.  Jfi3ity.—3nik- white  and  nearly  opaque.   Luster  often  greasy,  and  then  called  grta^ 

quartz. 

8.  Siderile.  or  Sam^re-guarU. — Of  Indigo  or  Berlin-blue  color;  a  "Variety  occurring  in  aa 

Impure  limestooe  at  GolliDg  in  Salzburg. 

9.  iSi^nAtc.—Coaialning  within  acicular  crystals  of  rutile  (a),  often  in  reticalated  net- 
like  forms;  the  mineral  called  from  such  specimens  tagmiU  (fr,  <ray^yj},  a  net)  by  de  Saossure 
(aee  Rutii<e). 

Other  iucluded  minerals  Id  acicular  forms  are:  (ft)  black  tdurm^ine;  (e)  gOthite;  (d)  stibnite; 
(«)asbestU8:  (/)  actiuolite;  (^)  hornblende;  (A)  epidote. 

Cdt'$-Eya  (Eatzenauge  0«rm.,  (Eil  de  Chat  .PV.)—E]chibiting  opalescence,  but  witliout  pris- 
matic colors,  especially  when  cut  en  caboeJion,  an  effect  sometimes  due  to  libers  of  asbestus. 
Also  finely  present  in  the  siliceous  pseudomorphs,  after  crocidolite,  (ailed  iigar-qfa  (see  isocidoi 
lite,  p.  'Wl).   The  highiy-prized  Oriental  cat's-eye  is  a  variety  of  chrysoberyl. 

11.  AventuriTie. — Spangled  with  scales  of  mica,  hematite,  or  other  miueral. 

13.  Impure  ftwn  tJta  presence  cfdiattnctmirteraU  distributed  densely  through  the  mass.  The 
more  common  kinds  are  those  in  which  the  impurities  are:  (a)  ferrumnoue  (Euenkieael  Germ.). 
either  red  or  yellow,  from  anhydrous  or  hydrous  iron  seaquiOKide;  (o)  ehlariUer  from  some  kind 
of  chlorite:  (e)  aetinolitie;  (d)  wdcaoeoua;  («)  arinaeeotu,  or  sand.  Binopel  is  a  red  ferruginous 
quartz  from  Schemnltz,  Hungaiy. 

Quartz  crystals  also  occur  penetrated  by  various  minerals,  as  topaz,  corundum,  chrysoberyl, 
garnet,  different  species  of  the  amphibole  and  pyroxene  groups,'  cyanite,  zeolites,  calcite.  and 
other  carbonates,  rutile,  stibnite,  hematite,  gOthite,  magnetite,  fluorite,  gold,  silTer,  anthn.- 
fdte,  etc. 

18.  Oontaining  Uquide  in  e<mtiet.  These  liquids  are  seen  to  move  with  the  change  of  posi- 
tion of  the  crystal,  provided  an  ^r-bubble  be  present  in  the  cavity;  they  may  be  detected  also 
by  the  refraction  of  light.  The  liquid  usually  is  either- water  (pure,  or  a  mineral  solution),  or 
some  petroleum-lfke  or  other  compound.  Quartz,  especially  smoky  quartz,  also  often  contains 
Inclusions  of  both  liquid  and  gaseous  carbon  dioxide.  The  water-cavities  also  occasionally  con- 
t^n  minute  cubes  of  sodium  chloride.  Of.  Hartley,  Hawes'*.  Wright  has  shown  the  presenco 
of  tho  gases  COt.  K.  HaS.  SOa,  H|N  and  F  In  the  smoky  quartz  of  Kanchvllle,  Conn. 


1.  Ohakedtmjf.  Unrrhina  PUn..  37,  7.  laaxts  pt.  TTteophr,  laspis  pt.  IKw.,  37.  8T. 
Unrrhins,  Oerm.  (Thalcedonius,  Agrie.,  466,  1646.  Chalcedon,  Achates  vix  pellucida,  nebulosa. 
colore  griseo  mixta,  WiUt^  83,  1747.  Chalcedon  Cferm,  CsleSdolne  ^.—Having  the  luster 
oear^  of  wax,  and  either  transparent  or  ttanslucent.  Q.  =  2'6-2'64.  Color  white,  grayish, 
palo  brown  to  dark  brown,  black;  tendon<color  common;  sometimes  delicate  blue.  Also  of 
other  shsdes,  and  then  having  other  names.  Often  mammiUary,  botryoidal,  stalactitic,  and 
occurring  lining  or  filling  cavities  In  rocks.  It  often  cratains  some  duseminated  opal-dllca. 
The  name  JBM^drM  is  given  to  nodules  of  cbalcedony  containing  watw,  sometimes  in  large 
amount. 

Embraced  under  the  general  name  chalcedony  is  the  crystslHoe  form  of  silica  which  forms 
concretionary  masses  wiUi  radial-fibrous  and  concentric  structure,  and  which,  as  shown  by 
Bosenbusch  (Mikr.  Phya.  Mln.,  84S,  1882),.  Is  optically  wgatiw,  unlike  true  quartz.  It  has 
n,  =  1-587 ;  Q.  =  S'59-3-64.  Often  In  niberaUtes,  showing  the  spheruUtlc  Interference-figure. 
Becker  proposes  to  distingui^  It  under  the  name  ehaleedtmtte  (U.  S.  O.  Surv.,  Hon.,  13,  890; 
1888).  Cf.  luaaam  of  Mallard,  p.  197,  which  has  a  like  Aructure.  but  is  optically  +  and  has  the 
specific  gravity  and  refractive  index  of  opal. 

3.  Carnelian.  Sctpdtov  Theophr.  Sirda  JPUn.,  37,  28,  id.  =  Germ.  Cameol,  Ayrie.,  468, 
1546.  Cameol,  Agates  fere  pellucida^  colore  rubescente,  WaU.,9Si,  1747.  Sard.  Comaline 
Ft.— A  clear  red  chalcedony,  pale  to  deep  in  shade;  also  brown^  red  to  brown,  the  latter 
kind  (Sardoine  Fr.)  reddish  brown  by  transmitted  light. 

8.  Chrysopraac  (oot  Chrysoprasus  anUaX   An  aimle-green  chalcedray,  the  color  due  to  the 

f presence  of  nickel  oxide.  Klaproth  found  in  that  of  Silesia  1*0  p.  a  2fl6:  and  Runmelsberir. 
□  the  same.  0-41  p.  c.  NiO. 

4.  iVoM.— Traiulucent  and  dull  leek-green;  so  named  from  itpacror,  a  Uek.  Always 
regarded  as  a  atone  of  little  value.  The  name  is  also  given  to  crystallhie  quartz  of  the  same 
color.    "  Vilioris  est  turbn  Praslus"  says  PHny. 

5  i%unta.  laspis  pt.  PUn.,  37.  87.— Rather  bright  green  to  leek-green,  and  also  sometimes 
nearly  emerald-greeo.  and  subtranslucent  or  feebly  translucent;  sometimes  dotted  with  white. 

EOiotrope,  or  Blood- ttone,  is  ttie  same  stone  essentially,  with  small  spots  of  red  Jasper,  look- 
ing like  drops  of  blood. 

The  lagpia,  or  jasper  of  the  ancients,  was  a  semitransparent  or  translucent  stone,  and  in- 
cluded in  Pliny's  time  all  bright-colored  chalcedony  exceptiag  the  carnelian  (sard).  He  gives 
special  prominence  to  sky-blue  and  green,  and  mentions  also  a  shade  of  purple  (the  color  of  the 
best,  he  says),  a  rose-color,  the  color  of  the  morning  sky  in  autumn,  sea-green,  terebenthine 
color  (yellow  like  turpentine,  as  interpreted  by  King),  smoke-color  (his  capnias),  etc.;  but  in 
general  there  is  a  tinge  of  blue,  whatever  the  uiade.  Tbe  green  kinds  may  have  been  chryso. 
prase  ot  plasma;  or  perhaps  a  variety  of  jade,  a.  stone  known  in  Europe  since  the  Stems  age> 
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Thegreca,  irith  a  line  raniUnf  ttuoagh  it  (MoiiO|KumMX       Imtc  ban  ^Mm*.  or 
k  DARow  WMU  of  white  qtuits. 

PUu;'*  iVantu,  ipoitedwith  red,  Wuoar  heliotrope;  idi  BetMrept  {37,  80)  vu  a  leek- 
^leen  ttooe  (pnse  or  pUsu)  Tflliwd  wllh  Uood-red  (jtqwr);  aod  tiie  jwper  wm  m  sbundrat  % 
put  M  to  gfTe  a  geoeiml  red  xeOecUon  to  the  whole  when  U  wm  put  in  water  in  the  face  ot  tha 
■an,  wlmce  the  name  from  $^o€,'«im.  and  Tpinnv,  to  turn. 

6.  AgatB.  ^Axdrni  [tr.  Sicily]  Tiiopkr.  -  Achatee  pt.  FUn.,  87,  M.  Onyx  pt  FUm.,  Oi., 
S4.-A  nriented  cliaiceoony.  The  colore  art  either  (a)  banded;  or  (fr)  in  clouds;  or .(«)  due  to 
Tisble  impinties. 

(a)  Banded.  The  bandi  are  delliiate  parallel  Uoee,  of  white,  lendon-like,  wax-like,  pale  and 
dark  brown,  and  black  colon,  and  Bometlmes  bluish  and  other  shades.  They  follow  oounea, 
sometimes  strai^t,  more  oflra  waring  or  tigzag,  and  occasionally  concentric  circular,  as  in  the 
tye-sgste  {LmMfphtMmvM  Plin..  37,  08,  madTViophtMattmu  lb.,  71).  The  fine  iraosluccDt 
sgstes  graduate  into  coarse  and  opaque  kinds.  The  bands  are  the  edges  of  layers  of  deposititw^ 
the  agiue  baring  been  formed  by  a  deposit  of  silioa  from  solutions  IntemilttcDtly  supplied.  In 
imgulsr  cavities  In  rocks,  and  deriTinf;  their  ooncentrlc  waving  courses  (rem  Ibe  irregularitiea 
of  tbe  walls  of  the  cavity.  As  the  cavity  cannot  contain  eoougn  of  the  solution  to  tul  It  with 
silics,  an  i^n  liole  has  been  supposed  to  be  retained  on  one  side  to  permit  tbe  continued 
n^ly;  but  it  is  more  probable  that  It  passes  through  the  outer  layers  by  osmosis,  the  denser 
solution  outdde  thus  supplying  rillca  as  fast  as  it  is  deposited  within.  Tbe  colors  are  due  to 
tnccs  of  omaic  matler.'or  of  oitdes  of  Iron,  manganese,  or  titanium,  and  largely  to  diflerenoes 
is  nie  of  deporiti«i.  Tbe  layen  differ  in  porosity,  and  therefore  In  the  rate  at  which  they  are 
etcbed  by  hydrofluoric  add:  and  consequently  the  etching  process  brings  out  the  different 
lajren,  and  makes  engravings  tliat  will  print  exact  pictures  of  the  agate.  Owidg  also  to  the 
ooequa)  porosity,  agaua  may  be  varied  in  color  by  artiflcial  means,  and  this  is  done  now  to  a 
large  extent  with  the  agates  cut  for  ornament. 

(ft)  Irrmiiartff  clouded.   The  colors  various,  as  in  banded  agate. 

A  whitish  clouded  variety  Is  probably  the  Ltucaehaie*  Fliu.  (fr.  XevKo^,  viMu);  a  wax- 
colored,  his  OeraohaUt  (fr.  ssra,  wikb),  a  name  that  may  have  been  applied  also  to  ordinary  wax- 
cobred  chalcedonv.  as  the  stone  was  one  In  little  repute:  (e)  a  reddish,  his  SardacKglm,  or 
esmelian-agate.  The  last  probably  Included  also  banded  kinds.  7/«mac/iafet  (fr.  t MmA 
wasprobably  a  true  light-colored  agate,  blotched  with  red  janper,  "blushing  with  spots  of' 
blood,"  as  sa^  SoUnus  (King,  p.  807),  of  which  there  are  very  beautiful  kinds,  and  not  simple 
red  juiwr.  ta^paeheOm  must  have  been  an  agate  in  which  bluish  and  greenish  shades  (laapls) 
predonunated.  These  names  are  given  by  Pliny  without  accompanying  descriptions.  Ruin- 
'l^oxFari&k^Mon-iig^iM^-njiiiij-mi'Cti  light  todark  brown  shades,  showing,  wbcj polished, 
coiiont  markings  well  described  by  uie  nune. 

(e)  CMsrs  dw  to  eMUs  ti^fNAWM  (•)  Mm^tgiU$^  or  JUbcAo-stoiM,  filled  with  brown  moas-Uko 
or  dendritic  forms,  as  of  manganese  oxide,  distributed  tbiough  the  mass,  {b)  DmMUt  AgaU, 
eontaining  brown  or  black  dendritio  markings.  These  two  are  tbe  DitiSraOialm  Plin.  (fr, 
9ivSpov,  a  tne). 

There  is  also  Agatued  leeod:  woo^  petrified  with  clouded  agate. 

7.  Onye.  'Owxtox  Theophr,  Onyx  pt.  [rest  ^le.  or  sulagmlte,  p.  368]  At'n.,  37,34. 
Onioe  iiteJ. — Like  ante  in  coDsistlDg  of  layers  of  dinereDt  colors,  but  the  layers  are  in  even 
l^es.  and  the  banding  therefore  straight,  and  hence  its  use  for  cameos,  tbe  head  being  cut  la 
one  color,  and  another  serving  for  tbe  background.  The  colors  of  tbe  best  are  perfectly  well 
deSned,  and  either  while  and  black,  or  white,  brown,  and  black  alternate ;  also  white  and  red. 
Onicolo/foj.  (dimin.)  is  a  name  given  to  a  kind  of  onyx  In  which  a  thin  Uyer  of  while  over 
black  gives  a  bluish  tinge. 

8.  Sardonyx  Plin.,  37,  23. — Like  onyx  In  structure,  but  includefi  layers  of  camelian  (sard) 
along  with  others  of  white  or  whitish,  and  brown,  and  sometimes  bliick  colors. 

9.  Agate^atper — An  agate  consisting  of  jasper  with  veinings  and  cloudings  of  chalcedony. 

10.  BUieeotu  wikttr. — Irregularly  cellular  quartz,  formed  hy  deposition  from  waters  ccmtain- 
fog  siHca  or  soluble  silicates  in  solution.   8ee  also  under  opnl.  p.  196. 

11.  FUni.  Silex  pt.  IKin.,  Ffuerstein  Oertn. — Somewliat  nlllcd  to  chalcedony,  but  more 
"naqne.  and  Of  dull  colors,  usually  gray,  smoky-brown,  and  brownish  black.  Tlic  cxlerior  is 
f'den  whitish,  from  mixture  with  lime  or  chalk,  in  which  it  is  embedded.  Luster  barely 
frli-itening,  subvltrcoiis.  Breaks  with  a  deeply  conchoidal  fmcture,  and  ii  sbitrp  cutting  edpe. 
Tbe  flint  of  the  chalk  formation  consists  largely  of  the  remains  of  diiitoms.  Bponcea,  aiiil  other 
marine  productions.  Tbe  ^lica  of  flint,  according  to  Ftirhs,  is  partly  »<oltit)le  siiicn.  There  is 
usually  a  small  amount  of  alumina  and  iron  se.<U]uioxide,  with  some  water.  Tbe  coloring 
matter  of  the  common  kinds  is  mostly  carbonaceous  matter.  Flint  implcnieuts  piny  an  impor- 
tant part  anaong  tbe  relics  of  early  man. 

12.  norntttme.  Sllex  pt.,  Ptm.  <Homstein  Omn.)— Resembles  flint,  but  more  brittle,  the 
fracture  more  spUnteiy.  CTurt  is  a  term  often  applied  to  homstone,  and  to  any  impure  flinty 
rock,  including  the  jaapers. 

13.  BcuartOe;  Indian  Btone,  or  TimchtUme.  tnpla  Lydius  Plt'n.,  33,  437  BoFianltes  Id.,  3tf, 
n,  Lydlte.— A-velvet-black  siliceous  stone  or  flinty  jasper,  used  on  account  of  its  hardness  and 
blsck  cc^lor  tor  t^fing  tiie  purity  of  the-  precious  metals.  The  color  left  on  the  stone  after 
nibbing  the  nueld  aczoaa  it  indicates  to  the  experienced  'eye  the  amount  of  alloy.  It  is  not 
qilfate^  Uke  homelone.  It  passes  Into  a  omnpact,  lisslle,  siliceous,  ta  flinty  rock,  of  grayish  and 
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ether  colon,  called  riltceoiu  ilate,  and  also  P^themyte;  and  then  resembles  ordinary  jasper  of 
grayish  aad  other  shades,  especially  the  banded  Jaspers. 

14.  Jatper.— Impure  opaque  colored  quartz,  (a)  Red  (Hoematitis  Plin.,  37,  c  80.  not  his 
Hnmatltes),  iron  sesquioxfde  being  the  coloring  matter,  (fi)  Broumiuh,  or  oeher  yeUova,  colored 
by  hydrous  Iron  aesquioxide,  and  becomingred  when  so  heated  as  to  drive  off  the  water.  («)  Dark 
green  and  brownish  greeu.  (tf)  Grayish  blue,  (e)  Blackish  or  brownish  black.  (/)  Btriped  or 
riband  ja»ptr  (Bandjaepis  Qerm.),  having  the  colors  in  broad  stripes.  (0)  Egyptian  jaaper,  iK 
nodules  which  are  zoned  in  browa  and  yellowish  colors.   <A)  Jasponyx.   (•)  Jasperlzed  wood. 

Porcelain  jeuper  is  nothing  but  baked  clay,  and  differs  from  true  Jasper  in  being  B.B.  fusible 
on  the  edges.  Med  porphyry,  or  its  base,  resembles  jasper,  but  b  also  fusible  on  the  edges,  bebg 
asually  an  impure  feldspar. 

C.  Besides  the  above  there  are  also: 

1.  Granular  Qaa.rU,  Quartg-roek,  or  Quarteyte. — A  rock  consisting  of  quartz  grains  very 
ttrmly  compacted;  the  {'rains  often  hardly  distinct.  3.  Quariztm  Sandstone.  8.  Quartz. 
4owlomarat€.  A  rock  made  of  pebbles  of  quartz  with  sand.  The  pebbles  sometimes  are  jasper 
and  chalcedony,  and  make  a  beautiful  stone  when  polished.  4..  Itaeolumyta,  or  FlexibU  8and- 
wtone.  A  fi-iable  sand-rock,  consisting  mainly  of  quartz-sand;  but  oontafDiog  a  little  mica,  and 
possessing  a  degree  of  flexibility  when  in  thin  latniuse.  6.  Baliratane,  or  Burrstooe.  A  cellukr, 
flinty  rock,  having  the  nature  in  part  of  coarse  chalcedony. 

6.  P»mtdcmorphom  Quarte.—-Quai-lz  appears  also  under  the  forms  of  many  of  the  mineral 
species,  which  it  has  taken  through  either  the  alteration  or  replacement  of  crystals  of  those 
species.  The  most  common  quartz  pseudomorphs  are  tbose'of  calcite,  barile,  tluonte,  and 
siderlte.  <a)  Tabular  quart*  consists  ot  intersecting  plates  of  qiurtz,  and  is  probsbly  a  i-esiiU  of 
the  quariz  beioff  deposited  among  intersecting  plates  of  other  minerals,  as  barite.  %  JIaytoriU 
of  C.  Tripe  (Phil.  Mag.,  1,  40,  X827)  Is  a  pseudomorph  after  dstollte.  (e)  Babet-quarU  Is  quartz 
which  hss,  on  the  under  surface,'  Impressions  of  cubes  of  tluorite,  arising  from  its  having  been 
deposited  over  the  crystals;  from  Beer-Alston,  Devonshire,  {d)  SUusiJied  ihellt  are  proper 
pseudomorphs  in  quartz;  they  occur  through  many  rock  strata,  Including  limestones.  («)  SUiei- 
fied  wood  Is  quartz  pseudomorph  after  wood.  The  texture  of  the  original  wood  is  usually  well 
reluincd,  it  having  beeu  formed  hy  thQ  deposit  of  silica  from' Its  solution  iu  the  cells  of  the 
wood,  and  finally  taking  the  [dace  of  the  walls  of  the  cells  as  the  wood  itself  disappeared. 

Beekite  (BecKite  Dtifi',)  is  a  chalce^onic  chert  formed  by  the  replacement  of  limestone 
fragments  In  the  New  Red  conglomerate  of  South  Devon,  En^and;  it  often  takes  the  form  of 
calcarccus  shells  or  other  fossils.,  Named  after  Dr.  Beek,  Dean  of  Bristol.  See  Hughes  for 
occurrence,  lllerature,  etc.,  Mini  Mag;,  8,  366,  1889. 

Pyr.,  etc. — B.B.  unaltered;  with  borax  dissolves  slowly  to  a  clear  glass;  with  soda  dissolves 
-with  effervescency:;  unacted  upon  by  salt  of  phosphorus.  Insoluble  in  hydrochloric  acid,  and 
only  slightly  acted  upon  by  solutions  of  fixed  causUo -alkalies,  the  dyptociy^taUIne- varieties 
to  the  greater  extent.  Soluble  only  in  hydrofluoric  add.  When  fused  and  cooled  It  becomes 
amorphous  silica,  having  G.  =  3-2. 

.Ohi.— Quartz  occurs  as  one  of  the  essential  cobstituents  ci  granite,  qrenlte,  go^sa,  mica 
schist,  and  many  related  rucks;  as  the  |M^ncipal  constituent  of  quarts-rock  and  many  sand- 
stones; as  an  unessential  ingredient  in  some  trachyte  (liparyte),.  porphyry,  etc.;  as  the  vein- 
stone in  various  roclu,  and  for  a  large  jiart  of  mineral  veins;  as  a  foreign  mineral  In  the  cavities 
of  basalt,  and  related  rocks,  some  limestones,  etc.,-  making  geodes  of  crystals,  or  of  chalcedony, 
a^ate,  camellan,  etc.;  as  embedded  nodules  or  masses  in  various  limestones,  constitutiug  the 
flint  of  the  chalk  formation,  the  hornstone  of  other  limestones — tli^e  nodules  sometimes 
becoming  continuous  layers;  as  masses  of  jasper  Ojccasiooally  In  limestone.  It  Is  the  principal 
material  of  the  pebbles  of  gravel-beds,  and  of  the  sands  of  the  sca-«hof«,  and  saud-beu  every- 
viiere. 

In  graphic  granite  {pegmatyUf)  the  quartz  Is  arranged  in  parallel  position  In  feldspar,  l^e 
quartz  grains  in  a  fragmental  sandstone  are  often  found  to  have  undergone  a  secondary  growth 
by  the  deposition  of  crystallized  silica  with  like  orientation  to  the  origiuiil  nucleus.  Cf.  Sorby, 
Q.  J.  G.  Soc.,  36,  1880.  Pres.  Address,  p.  63 ;  Irving,  Am.  J.  Sc.,  26,  401,  1883. 

Quartz  crystals  occasionally  occur  of  enormous  size.  A  group  in  the  museum  of  the 
university  at  Naples  weighs  nearly  half  a  ton.  A  crystal  belonging  to  Sig.  Rafelli,  of  Milan, 
measures  Sj^ft.  10  length  and  5^  in  circumference,  and  Its  weight  is  estimated  at  870  lbs.; 
another  in  Paris  is  8  ft.  In  diameter  and  weighs  8  cwt.  About  a  century  since  a  drusy  cavity 
was  opened  at  Zlnken,  which  afforded  I, WO  cwt.  of  rock  crystal,  and  at  that  early  period 
brought  (800,000.  One  crystal  weighed  800  lbs.  A  single  cavity  in  a  vein  of  quartz  near  the 
Tiefen  Glacier,  in  Switzerland,  discovered  tn  1867,  afforded  smoky  quartz  crystals  weighing  la 
the  aggregate  about  30,000  pounds;  a  considerable  number  of  the  single  crystals  having  a  weight 
of  200  to  260  pounds,  or  even  more.  A  group  from  Moose  Mountain,  New  Hampshire:  at  Dart- 
mouth Collie,  Tel^  1471  Iha.  and  contains  iA  crystals;  four  of  them  are  from  5  to  61  inches 
]n  diameter,  ten  from  4  to  ^  Inches.  A  crystal  from  Waterhury,  Vt.,  %  fL  long  and  18  inches 
through,  weighs  179  lbs. 

Switzerland,  Dauphlnfi,  Piedmont,  the  Carrara  quarries,  and  numerous  other  foreign 
localities,  afford  fine  specimens  of  rock  crystal;  also  Japan,  whence  the  beautiful  crysttl  spheres, 
in  rare  coses  up  to  6  inches  in  diameter.  Bmoky  quartz  crystals  of  great  beauty,  snd  often  highly 
complex  in  form,  occur  at  many  points  in  the  central  Alps,  also  at  Cairngorm,  Scotland.  Tbo 
jnost  beautiful  amethysts  are  brought  from  ladlft.  CeylODi  and  Persia,  also  from  Brazil:  inferior 
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fpedmeu  occur  Id  Tnuasylfihta.  to  Ufgt  cryntRllloe  frooM;  la  the  Vldnltf  of  Cork,  aod  om 
AcbttlIi.,Co.Majo.IreIaDd.  TbeJ^iiifM  topax  is  mvt  with  la  Brull.  Jbw  quarU  occurs  iu  a  vela 
4if  mangftoeae.  tnvumiDg  rhe  gmoite  of  Kibeosteio,  nmr  ZwIcm)  to  Bavarln.  Prate  Is  fuuDcl  In 
the  iron  mines  of  Brdteut'runn.  tinir  St  liwuizeiiber!;  io  Siixouj;  and  In  lirlllnny,  Dcur  Nanlei 
and  Reunet.  Tbe  amygdaloids  uf  Irx-lniid  aud  t^firOer  Uliiuds  afford  niAgotllccal  spt-dtoeu 
DttAoM^;  also  UQtteDtxirg  aitd  Leuben  In  L^trlnthla,  etc.  A  miaU*bluv  Tarlety,  Iu  cubical 
cmiiib(puiidomori^  of  duoriie),  occiirsatTrcsx'yan  Id  IVansytraoiK.  llie  ttnvrx  earn^na 
m'd  afa«w  nre  foaud  in  Arabin,  liidln,  Brazil,  Surinam,  alto  formerly  at  Obvrsifia  and  Snxony} 
^otlaiidafiurds  toinller  but  baodsome  Bpeclmeoa  (Scotch  pebbles).  Chrpsoprase,  a't  KoKcmQts 
in  Silesia.  Aventurint  quartM,  at  Ciip«  de  Gala  In  Spain  Git't-eye,  in  Ceylon,  tlie  cooat  of 
Malabar,  and  also  io  tbe  Hanc  and  Bavaria.  Ptaima,  In  India  and  Chiaa.  wlience  it  is  usnaltjr 
brought  in  tkc  furm  of  beads.  Metioirope,  In  Bucbarla,  Tartary.  Bilwria,  and  the  Island  of  Rum 
lu  tlie  Hebrides.  Fioat  tien*.  In  tb*  cbalk  formaiton  of  Menil  Montant,  near  Paris,  and  In  tome 
iA  tbe  ComUfa  minea.  The  banks  of  tbe  Nile  afford  tbe  Egyptian  jasper;  the  striped  Jupvr  !■ 
met  with  lo  Siberia,  Saxony,  ud  Dertwahlre.  A  fwftois  Jotptf  »  found  at  Vouria  bay  oi 
Sarnia,  associated  wlib  opal,  cbryw^nate,  and  bomstone.  Tbe  plain*  of  Argot  are  itrQwa 
wilb  pebbles  of  redjatper. 

Id  New  York,  quartz  crystals  are  abundant  in  Herkimer  Co.,  at  MidJlcTllle,  Little  Fallr. 
fisltBbory,  and  Newport,'  loose  in  cavities  in  tbe  Calciferous  sand-rock,  or  embedded  In  loose 
earth,  and  sometimes,  according  to  Beck,  in  powdered  anthracite.  Fine  quartzoids,  at  the 
beds  of  hematite  in  Fowler,  Herman,  and  Edwards,  St.  Lawrence  Co..  also  at  Antwerp, 
ieffersni  Co.  In  GoiiTcnieur,  ciysiala,  with  tourmaline,  etc.,  in  limestone,  wblcb  have  rounded 
aoglei  as  if  they  bad  been  partially  fused.  On  tbe  banks  of  lAidlaw  lake.  HosMe,  large  Im- 
planted crystals.  At  Palatine,  Montgomery  Co.,  crystals,  bsTlng  one  end  lermiDstcd  with  the 
usual  pyramid,  while  tbe  otlier  Is  rounded  and  unoolh.  At  JSIleiivIlle  lend  mine.  Ulster  Co.,  la 
fne^i^ps.  At  Dinmoud  island  and  Diamond  Point,.  Lalce  George,  quarts  cryKlnln,  as  In 
Herkimer  Co.  In  Mass.,  crystals  with  uouaual  raodlflcattona,  sparingly  at  the  Somrrvilte 
■TCBiie  qnarrjr.  Pelbam  aca  Chesterfield,  Mass.,  Paris  and  Perry,  Ale.,  Benton,  N.  H.,  Sharon, 
VI.,  and  Keadow  Mount,  Hd.,  are  other  localities  of  quarts  crystals.  At  Chnierfleld.  Slass . 
■nail  nnpolMied  rbombohedrons.  In  granite.  At  Peru,  Me.,  handsome  cryainls  of  brown  oc 
smoky  quartz.  In  hrge  crystals,  often  perfect  and*  welgblug  several  pounds,  at  Minnesota  mine, 
I«kfl  Superior,  occasionally  enveloped  in  metallic  copper,  as  If  east  around  the  crystnls.  Drusy 
quartz,  of  brown,  apple-green  and  other  tints,  at  Newfane,  Vl.  Bromlful  colorl^hK  crvetan 
occur  at  H(A  Springs.  ArKansnii.  Alexander  Co..  N.  C,  has  afforded  great  numbers  of  liiqiily 
complex  crystals,  with  rare  modidcatlons.  Cf.  Rath.  I.  c.  Hidden,  Am.  J,  Sc.,  1641,  IHKJ. 
Hae  CTjrMlua  of  smoky  quartz  come  from  the  granite  of  the  Pike's  Peak  region,  ColomAOa 
Geodes  of  quartz  crystals,  also  enclosing  calcite,  sphalerite,  etc.,  are  common  In  the  Keokuk  ltm». 
stone  of  the  west.  For  other  localities,  see  the  catalogue  of  localities  lo  the  latter  part  of  thfii 
wdome. 

Ams  fvarft,  at  Albnny,  and  Paris,  Me.,  Ac  worth.  N.  I!.,  Williamsburg,  Mass..  Boutliburr, 
Coon.,  and  Port  Henry,  Kascx  Co.,  N.  Y.;  amoky  qttartt,  nt  Gosbco,  Maiis.,  Rtolimond  Co.,  N.Y., 
etc.;  amAhytt,  in  trap,  nt  Keweenaw  Point,  Pic  bay,  and  Gnrgontwa.  on  Lake  Superior;  with 
foadlized  wood  at  Specimen  Mt,  Yellowstone  Park;  at  Bristol.  Rhode  Island,  and  ei^iingly 
throughout  the  tnip  region  of  Alossacbusctts  and  Connecticut;  in  Surry,  New  Hnmpsbirc;  In 
PennsylTania.  Id  East  Bmdford,  Aston,  Chester,  and  Providence  (one  fine  crystAi  over  7  ]lif>.  in 
vdgbt),  in  Chester  Co.;  very  handsome  at  tbe  Prince  vein,  Lake  Superior,  but  now  bni-dly  ob- 
t&mable,  as  tbe  mine  is  not  worked;  also  very  Inrgc  fine  cryslnls,  near  Greensboro,  N.  C.  Crys- 
tallized green  quartz,  in  talc,  at  Providence,  Delaware  Co.,  Pcnn.:  at  Kllcnville,  N.  y.,  with 
cbloritc.  Chalcedony  and  agates  of  moderate  beauty,  in  the  same  Imp  re^iflon;  more  abiinrlaiill/ 
about  liike  Superior,  the  Mississippi,  and  tbe  streams  to  the  west;  at  Nalural  BHilgc.  .IetTen:on 
Co.,N.  Y.;  about  tbe  W!llametl«,  Columbia,  and  other  rivers  inOrej^on;  abuiidnnt  uii<l  tipfluiiful 
on  if,  W.  abon  of  Ltke  Superior.   Belmoot'i  lead  mine,  St.  Lawntice  Co. ,  N.  Y.,  has  allordcd 

rtdiiUoedotiy  and  chrysoprase,  associated  with  calcite.  Red  ]AS|)er  Is  found  on  Sugar  Loaf 
Maine;  In  pebbles  on  tbe  IwnkB  of  the  Hudson  at  Troy;  yellow,  with  chalcedony,  at  Chester, 
Mais.;  red  and  yellow,  near  Murphy's,  Calaveras  Co.,  Cat  Heliotrope  occupies  veins  in  slato 
tt  dooming  OroTC,  Orange  Co..  N.  T. 

Smoky  quarts  in  large  oystal*,  wme  over  100  lbs.,  hare  been. found  on  'pRradlse  H.. 
KoraSoous. 

A^tficed  and  jamriced  wood  of  groat  beauty  and  variety  of  color  Is  obtaiurd  from  the 
TetrUed  fweat  eatled  Chalcedony  Park,  near  Carrizo,  Apache  Co..  Arizona:  also  from  ihe 
Vellowstone  Fkrk;  near  Florissant  and  elsewhere  in  Colorado:  Ametbyst  Mt.,  Utnh;  Napa  Co., 
Ckli'omla.  Hoes  agate*  from  Humboldt  Co.,  Nevada.aod  many  other  points.  On  tbe  occur- 
Koce  of  tbe  oraamentid  varieties  of  quartz,  see  Kunz,  Qems  and  Precious  Stones  of  N.  Americiu 

"Hie  word  quartz  (a  of  German  proviactal  origin.  Agate  is  from  tlie  name  of  the  river 
Adiates.  in  Sicily,  whence  specimens  were  brought,  as  stated  by  Tbeophmstus. 

Ah. — PMndomorpba  of  pyrlte,  caaslterite,  magnetite,  hematite,  voltzite,  after  quartz,  hava 
been  described.     QoarU  pseudomorpbs  after  nuorile,  barite,  and  other  species  are  not 


ArtiC^B^watedly  produced,  both  In  well-formed  tiiTstals  and  In  chalcedonle'  tarietlesL 
<lua  fSinannont)  fmn  gelatinous  itlica  In  a  closed  .tube  vrltb  ^xeeai  of  water  al  a  higb 
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temperature;  also  (DaubrgeJ  by  the  prolonged  actioa  of  water  vapor  upon  glass  under  pressure: 
afam  (Uautefeuille)  hy  fusing  a  mUture  of  alkaline  phosphates  and  fluorides  with  suica  and 
alumiDa,  bithoclaae  was  obtained  at  the  same  time.  By  the  fusion  of  riltca  and  lithium  cUlorid* 
at  a  low  red  heat  qxiarlz  crystals  were  obtained  (Hautefeuille  and  Maigottut);  at  a  bright  red, 
crystals  of  tridymite.  Cf.  Fouqug-L€Ty,  Synth.  Slin.,  81, 1883;  Bourgeois,  Kenrod.  Min.,  79. 1884. 

Raf.— <  Preisschrift,  p.  61,  1825;  cf.  Ek.  Min.  Russl.,  8.  129.  1878:  Dhr  obtained 
n  =  46'  16'  4"  8,  Pog§^  103,  107,  1858. 

On  the  crystallization  of  quartz  see:  Rose,  Abb.  Ak.  Berlin,  217-274,  1844,  a  monograph  of 
the  first  importance;  he  gives  also  the  earlier  bibliography  (Weiss,  H^d,,  Wackernagel,  etc.). 
Dx  ,  Mem.  Ac.  Sc..  16,  404,  1858,  a  second  equally  important  memoir,  an* abstract  in  Ann.  Ch. 
Phys.,  46. 129, 185S;  also  later  Min.,  I.  7.  1863.  Sella,  Ac.  Sc.  Torino,  17,  1858  (Min.  Sarda). 
£.  Weiss.  Abh.  Oes.  Halle,  61,  61.  1860.  Also  papers  by  Websky,  Fogg.,  99.  296,  1856; 
Zft.  G.  Qes.,  17.  848, 1885;  Jb.  Min.,  1871, 1874.  H%.  Mm.  Not.,  1. 11,  278.  etc.  Rath,  Za. 
G.  Ges..  aa,  619,1870;  Zs.  Kr.,  6.  1,  490.  1881.10,156,475,  1885,  Cassel  Festschrift.  188«.  at  al. 
Scharff,  Abh.  Senck.  Nat.  Ges.,  1874.    Arliui,  Val  Malenco,  Mem.  Acc.  Liuc,  6.  April,  1888. 

*  Cf.  Rose,  E.  Weiss,  Dx.,  and  later  Gdt.,  Index,  3,'  1.  1888.  »  On  twins,  laWs  (1)  and  (2), 
also  fourlings,  see  Grotli,  Zs.  Kr..  1, 297. 1877.  Twins  with  inclined  axes  (5  tw.  pl.).Kalh,  Fogg., 
166,  67.  1875,  be  also  gives  earlier  literature.  A  variety  of  supposed  twins  with  inclined  axes 
have  been  described  by  Jenzsch,  Pogg.,  130,  597.  18B7,  134,  540,  18(}8.  Cf  also  *  Vleatytge: 
Mid.,  Bull.  See.  Min..  13,  61,  1890.    Secondary  lamellar  structuie  Judd,  Min.  Mag..  8, 1,  lbS8. 

Oa.T^TaetU>eindicei^:  For  Aby  VanderWilligen(ref.  p.  271),  others  Rudbeig.  Fogg.,  14,45, 
1828;  also,  ultra-violet,  Sarasin.  C.  R  ,  86,  1230,  1878.  ■  BoUttory  power:  Soret  and  Sanisin. 
C;  R,  81,  610,  1875,  83.  818.'  1876,  84,  1363.  1877.  Also  eariier.  Biot.  Mem.  Acad.,  20,  221. 
1849;  on  effect  of  teinpemture  to  increase  the  rotation,  Lang,  Ber.  Ak.  Wien.  71  (2K  1875;; 
Joubert,  C.  R,  87,  497,  1879.  ^  On  p^o-eUetridty,  etc.:  HanTte],  Abb.  Silchs.  Ges.,  12,  1881, 
et  al.;  Wied.  Ann..  10.  618,  1880;  Kundt.  Ber.  Ak.  Beriin.  16.  1883;  Wied.  Ann.,  20,  592. 
1883;  Koleuko,  Zs.  Kr..  9. 1,  1884;  Jacques  and  P.  Curie,  C.  R.,  91,  294. 884, 1880;  Friedel  and 
J.  Curie.  Bull.  Soc.  Min.,  6,  282.  1882;  Rtintgen,  Ber.  Oberhess.  Ges .  22, 1883. 

OneloMtieUy:  Volgt.  Jb.  Min.,  Beil.-Bd  .  5,  90,  1887  » Elasticity  of  fine  threads,  Boya^ 
Fhil.  Mag.,  30,  99.  1890.  Dilatation  Flzeau,  later  Le  Chatelier,  Bull.  Soc.  Min.,  13,  112, 
1890.  •Boys,  Nature.  May  10,  1889.  ">  Tegetmeier  &  Warburg.  Wiicd..  32,  442,  1887. 
On^magrutim:  Koenig,  Wied.  Ann,,  31.  273,  1878.  "On  etcJnng-fgurea:  Leydolt,  Ber. 
4Ak.  Wien,  16,  59,  1855-  Baumh.,  Wied.  Ann,.  1,  157.  1877;  Pfd.,  Conn.  Acad..  8.  158,  1889; 
Molengraaff,  Zs.  Kr..  14,  173.  1888.  17,  187.  1889.  '» Inclutiom:  Hartley,  J.  Ch.  Soc,  29.  137^ 
1876;  Hawes,  Am.  J.  Sc.,  21.  208,  1881;  A.  W  Wright,  ib..  21,  209,  1881. 

CoTTEBiTS  Harienet»t  Min.  Mag.,  2,  83.  1878.  A  variety  of  quariz,  having  a  "peculiar 
metallic  pearly  luster,"  and  fotmlDg  a  coating  on  ordinary  quarts  aystals,  from  Rockforest, 
Ireland. 

311.  TRmYMITE.   G.  torn  BatK  Pogg..  136,  437.  1868. 

Hexagonal  or  psendo-hexagonal.   Azis^  =  1*65304;  0001  A  1011  =  62**  21' 
Rath' 

PfiMMJi.  e,(0001.  0).   m  (1010.  J)*   a(n20,  <.3).   J(4560,H).   •*(8250.H).  o(m9.^. 


m  a(fll,  1).  Also  J  (lOiff.  J),  and  r  iS(M,  J)  as  tw.  planes. 

Angles:  mJ^rlO'  581',   i7»i=:  18'  64',   mp  =  W  89*,  up"  =  68'  SF,   «  = 


83*  28*, 


Ci^retals  iiffaally  mioute,  thin  tabular  \  e, 
X.  3* 


0. 


m 


9 


w 


s 


Figs.  1-%  FachQOa,  Ifoiico,  Ratii. 


Twins  very  common:  (1)  tw.  pL 
ff  (1016)  f.  2;  often  in  trilliuga 
(f.  3),  both  contact-  and  penetra- 
tion-twins. The  twinning  angle 
cc  =z  35*"  18%  while  in  trillings  it 
is  70"  36',  approximating  closely 
to  the  regular  octahedron;  hence 
pseudo-isometric  forms  occur 
among  the  compound  crystals. 
(2)  r  (3054),  often  combined  with 
twins  (1),  cc  =  69"  52',  also  near 
the  octahedml  angle.  Also  united 
with  polysynthetic  twinning  in 
£in-8baped  groups  and  spherical 
rosettes. 

Cleavage:  prismatic,  not  di»- 
tinct;  parting  |  c,  sometimes  ob- 
served.     Fracture  .conchoidil. 
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Brittle,  H.  =  7.  G.  =  2 -28-2 -33.  Lnster  vitreoas,  on  e  pearlr.  Colorless  to 
whUe.  TranfpMent  OpticaUy  +•  Donble  refraction  weak.  Mean  rcfmctira 
index  =  1*476  for  D,  Mid.  Often  exhibits  anomalous  refraction  phenomena. 

A  InmI  MWtka  often  ezhibiu  a  aeriet  of  differently  orientated  doubly  refractlDg  and 
MuUbtnda,  wltoee  czlstenoe  lias  been  explained*  by  the  aisumptioD  of  a  complex  twiDul&jf 
of  moDoclinic  or  triclinlc  Indtviduala  with  a  priMnauc  plantf  (60')  aa  twinning-plane.  Thee* 
my  be  taccndaiy,  bowerer,  alnce  at  a  modentely  Rented  temperature  tiie  aectlons  becomv 
kottofHctnd  naiaxiai*. 

CsKfb — Pure  silica,  SiO^  like  qnartsL 

Vtti  vtc— Like  quartz,  but  soluble  fo  bofllng  sodium  carbonate. 

OW- Ocean  chiefly  In  acidic  Tolcanic  rocki.  trachyte,  andesyte,  llpaiyte,  leat  often  in 
dolerfte;  usually  in  caTtties,  often  associated  with  untdine,  also  bombleode,  aujrite.  hemntile; 
■ometimn  in  opaL  First  observed  in  ere  rices  and  druses  in  an  augitc-andesyte  from  the  Cerra 
Stn  CristobaJ.  near  I^buca.  Mexico;  later  proved  to  be  rather  generally  distributed.  Thus  In 
Inchyte  of  the  Drachenfels  and  Perlenbarat  of  the  Siebengebirge;  of  Eugaoean  Hills  in  K. 
I'tlr;  Pot  Capucin  (Mont-Dnrvt  in  Cvntral  Fnnrv.  and  Alleret.  haute  Loire,  In  porpliyryte  of 
WudbOc£etbeim:  in  auglteandesyte  of  Gerenczea  in  Transylvania. 

In  the  ejected  masses  from  Vesuvius  coiisLstin^  cbietly  of  sunidlnc.  lu  tlie  andesyte  of 
Enkatsu  (Za.  Kr.,  10,  174.  IS'^S);  at  Lyttlt-ton  Harbor,  ntnr  CbrUldiurch,  New  Zealand,  la: 
compound  crystals  approximating  to  ibometric  fonns  (of.  aboTtv  and  Kalli,  Ber  nied.  Ues... 
Jalj  7,  1686).  With  quartz,  feldxpar.  fayalile  in  litbopbym-s  of  Otisidian  cliff,  Yellowstonv 
In  the  andesyte  of  Ml  Kaiuier,  Washiugrou.  In  tbe  opal  of  Zimapan  and ckewbere,  aa 
in  the  cacholong  of  Iceland  and  UQttenberg,  C'ariDthin. 

Named  from  rpiSvuoi.  three  fold.  In  allusion  to  the  common  occurrence  in  trillings.  ' 

AIL—Tbe  tridymite  of  the  Euganean  Hills  (pseiido  iridymlte.  Mid  )  lias  tbe  common  fonift 
of  the  Bpecit»,  but.  as  shown  by  Mallaid,  lis  speciiic  gravity  is  very  uuir  tliat  of  qusrtz,  witia 
'Which  it  also  agrees  in  optical  ebanctsra:  it  is  then  to  be  regarded  as  a  paramorpb.  Bull.  SocJ 
Kin.,  13,  162.  1890. 

ArtiC— First  formed  by  Rose  by  dissolvlog  a  silicate  in  a  salt  of  phosphorus  bond,  the! 
ikeleton  of  silicm,  con&lBting  of  tridymite;  latvralsoby  Hautefeuille.  Agaiu  li y  Fritxlel  ami  Sirasin 
bv  beating  gelatinous  silica  at  a  red  neat  wtib  an  alkaliiie  solution  in  a  ciosed  tube  Cf.  p.  193; 
il»  Fouqui-Levv.  Synth  Min..  8S,  1882:  Bourgeois.  Iteprod.  Alln..  81.  1884.  As  a  recent  for- 
uatioo  at  Plombidres  (Daubr&).  Observed  in  the  vitritied  walls  of  the  muftlesof  a  zinc  furnace 
with  gahnite  and  willemite. 

R«L— '  Pogg.,  ISa.  1. 1874.  •  Mallard  on  pseudo-trldymite  (see  above),  Bull.  8oc.  Min.,  13, 
l«a.  1800  *  Schnater,  Xin.  UiUb..  1.  71,  1878;  Lax.,  Zs.  Kr..  a,  233, 18T8.  «  Merlan,  Jb  Min., 
1, 193,  1884. 

AsvAinTk  Matkeltfiu,  Phil.  Trans..  161.  p  861  1871.   Bath,  Pogg..£rg  Bd., 6.882, 1878. 

Winkler,  Nov.  Act.  Leopold,  Car.  Aitad.,  40,  889,  1878. 

A  form  of  silica  foimd  in  the  meteoric  iron  of  Breitenbacb.  In  very  mlnnte  grains,  generally 
mncb  rounded  and  stained  with  iron  on  tbe  surface.  It  is  mixed  with  bronzitc  (Hfter  the  re- 
moval of  the  iron,  troillte,  and  chmnilte),  and  constitutes  about  one-third  of  the  mixed  eiliceoua 
minerals.  Also  (in  irregular  pArticles)  in  the  Kitlerf;;rtin  iron  making  up  about  onc-fuurth  of 
the  non'metalllc  portion,  with  troillte  and  bronzite.  which  together  form 'about  one-half  of 
the  whole. 

Descrllted  as  orthorhombic,  with  i  :b:i  =  1-7487  :  1  :  8-3120.  Obsejved  forms:  100,  OOU 
110.  013,  012.  028,  Oil,  043,  116.  112,  228  Angles  (t-alc.  Mn^k.):  110  A  UO  =  69°  40',  OOIaOII 
=  82*  14'.  001  A  113  =  63"  21'  (mm'  =  60',  cp  ^       31  tridymite). 

deavan:  e  good,  vitb  vitreous  luster;  m  difficult.  Very  brittle  R.  =  S*S.  G.  =  3  245,' 
SMtenba«£  Luster  generally  resinous,  resembliug  opal.  Colorless.  Transparent.  Optically 
biaxia].  negative  Ax.  pLjA.  Bxifr.  3E  =  107*-107i\  Dispersion  p  >  o.  Composition,  nearly 
pore  silica   AnalyMa:  1,  S.  Uaskelyne,  1  on  0  8114  gr.,  2  on  0-2658  gr.  8,  Winkler,  L  Ok 

p.  ass. 

BH).       Fe,0,  CaO  MgO 

I  Breitenbach  97-43        113  0-58        1'51  =  lOO-M 

3.  *.'  99  31         0-79  etc.  -  100 

3.  Blttersgron  97*84        1  65  (r.  —  Ign.  101  =  100*50 

It  has  been  pretty  conclusively  proved  that  asmAcIte  Is  identical  with  tridymite,  as  suggested 
br  Lasanlx  (Zs.  Er.,  2,  374,  1878),  Wetsbach  (cf.  Winkler.  1.  c),  and  Tschermak,  Btr.  A^. 
Wien.  88  (1),  d48.  1883.  Oroth  regards  tridymite  aa  orthorhombic  and  Isomorpboua  with 
bnx)kite(TiO,). 

CaieroBAUTB  O.  wm  Bath,  Jb.  Min.,  1,  196,  1687.  Cbristohalito 

In  regular  octahedrons  up  to  2  mm..  In  part  Kplnel  twins.  Angle  oo'  =  70'  SI'  Mid.  The 
forms  sometimes  skeleton-like  with  depressed  faces.  No  rleavacre.  H.  =  6-7.  G.  =  2  37 
lUtb- 2*34  Mid.  Luster  dull.  Color  white.  Tniualucent.  Sbows  abnormal  double  refraction, 
hence  pseudo-isometric  Hid.  Mean  refractive  index  =  1*432.  oa  —  €  =  0  00058  Mid.  Heataa 
A 179*  C.  tbe  double  lefraction  dJi^ipeaia  suddenly,  reappearing  on  cooliag< 
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ObmpositlOD,  pure  stUca.  S!Oi.  >  Analyst,  Bath,  on  0-06  mm,  coBtalning  some  gaDgnt 
(Fe>0>.  etc.):  8i0i  910,  Fe,0i,AI.O.  6  2  =  97  2. 

B.B.  iofiisible.   Occurs  with  tridymite  In  caTities  la  the  andeeyta  of  the  Cem>  S.  Cristobal 

near  Pachuca,  Mexico. 

The  slinilarft^  between  the  pseudo-isometric  twinned  forma  of  tridyrcile  and  the  octahe>- 
drous  of  cristobahte  waa  pointed  out  by  Rath;  and  tlie  relation  between  the  two  forms  uf  silica 
xnioutely  discussed  by  Mallard,  Bull.  Soc.  Min.,  13,  172,  1890. 

Oranultnb^  Oranullnaii.  Seaechi.  Rend.  Ace.  NapoH,,2I,  176,  October  1882.  A  form  of 
^Ica.  probably  Identical  with  tridymite,  occurring  as  a  white  pulverulent  tncrustatioa  on 
Vauvlan  lava.  Very  hygroscopic,  regaining  in  the  air  the  water  (17-4  p.  c.)  iosi  on  ignition. 
6.  =  I'TS,  after  ignition  3*30.  Readily  soluble  in  sodium  carbonate,  white  pearly  hexagonal 
plates  of  tridymite  occur  with  It  which  consist  also  of  silica  and  water,  losing  12*6  p.  c.  by 
Ignition. 

Melanoprlooite  a.  v.  Lamulx,  Jb.  Min..  250,  627,  1876;  613,  1870.  Helanofloglte  ff. 
Spezia,  Mem.  Acc.  Line  ,  16.  itOM.  1888. 

Id  minute  cubes  and  spherical  aggregates.  The  cubes  have  an  isotropic  crust,  while  the  ln< 
^erlor  lias  aggregate  polanrAtioa  like  dialcedooy.  H.  —  6*6-7.  O  =  2*04.  Luster  vitreous. 
Color  light  brown  or  colorless.  Transparent.  The  donble  refraction  Is  sometimes  after  the 
'  sualogy  of  pseudo-isometric  species.  liallard  (Bull.  Soc.  Mln..  13, 180, 1890)  showa  that  the 
crystals  are  made  up  of  thefibrous  melanophlogiteturnlngblackupoQ  ignition,  with  G.=  2'04, 
With  enclosed  particles  of  quartz  with  O.  2*66,  both  probably  present  by  alteration  from 
tfCMue  earlier  mineral. 

Analyses.— 1.  Lasaulx,  \.  c.  2,  Bpezla.  I.  c.  S,  Plsanl.  Bull.  Soc  3Iin.,  11,  209, 188a 
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The  carbon  is  presentlnmloiite  yellow  grains  whose  composition  is  undetermined;  separated 
1^  use  of  hydroduoric  acid  and  heated  on- phttinum  foil  they  turn  black  and  dlsiippear.  The 
mineral  turns  black  superHcially  when  heated  B.B.  (hence  name  from  ueXai,  Mack,  nufL 
^XdyecrQai,  to  be  burned^  in  consequence  of  the  presence  of  this  enclosed  carbon. 

Occurs  with  calcite  and  celestite  implanted  upon  an  incrustation  of  opaline  silica  ovot  the 
mlphnr  ciystala  of  Oirgenti,  Sicily. 

This  anomalous  auDstance  can  hardly  be  regarded  as  other  than  of  pseudomorphons  origin. 

SuLTUBicnr  Quyaird,  Bull.  Soc.  Chim..  22,  61. 1874.   Brtxina.  Min.  Mitth.,  343, 1876. 

A  white  porous  silica,  having  a  sour  taste  and  impregnated  with  sulphur.  From  Greece^ 
An  analysis  gave  Gnyard:  SIO,  80-88.  SO.  6*80,  8  4-10,  H,0  6*10,  A1,0.  0  48.  Fe.O,  0*57  (la 
«rig.  8-07),  MgO  0-87,  CaO  1-26  =  100.   Cf.  melanophlogitc; 

Testah  Jif ntscA,  Pogg.,  lOB,  880, 1878.  A  supposed  tridlnlc  fonit  of  silica  bom.  the 
Vielaphyre  of  Saxony  and  the  Thttringer  Wald.  Cf.  6th  Ed.,  p.  198. 

jEtTzecHiTE  Dana,  Min.,  6th  Ed. ,  p.  301.  A  name  proposed  for  certain  kinds  of  opal  stUc^ 
described  by  Jenzsch  (Pogg.,  126.  407.  1865),  having  the  specific  gravity  of  quartz  but  soluble 
in  a  hot  solution  of  caustic  potash.  The  'kinds  here  referred  to  ara  a  white  cncbolong  f ruin 
Bntteaberg  in  Carlnthia,  O.  =  2-591;  from  Hutberg,  near  Weissig.  In  amygdaloid.  O.  =  2-68a- 
jB-647;  from  the  porphyry  of  Regensberg,  G.  =  3  630;  from  Brazil,  G.  =  2-596.  They  are 
.^enetally  associated  with  Chalcedony,  and  Jenzsch  regards  them  as  a  result  of  its  alteration. 

Passtitb  E.  Jfarehand..  Ann.  Ch.  Fhys.,  1,  893,  1874.  An  Impure  variety  of  silica 
Bccurring-ln  white  eartlqr  masses  at  Oontfemoulinf,  Caux,  France. 


Sia.  OPAZi.  Opalus,  Ftederos,  Flin.,  37.  31,  33.   Quartz  resinite  J7.,  Tr.,  2, 1801. 
Amorphous  MaaiT«;  sometimes  small  reniform,  stalactitio,  or  large  taberose. 
^80  earthy^ 

5*5-J5*.^  G.  =  l'9-2'3;  when  pure2*l-2-3.  Luster  vitreous,  frequently 
sdbritreoas;  often  indinmg  to  resinous,  and  sometimes  to  pearly.  Color  white, 
jdlow,  red»  brown,  green,  blue,  generally  pale ;  dark  colors  arise  from  foreign 
^mixtures:  sometimes  a  nch  play  of  colors,  or  different  colors  by  refracted  aad 
sefleoted  lig^t.  Streak  white.  Transparentto  nearly  opaque.  BefrsctiTe indices,  Dx. 

n.^l'mi,  1-4565  hyalite  l'450flre^paV  1-443, 1 -446  predoos  opal 

%  n  l'40tt  wliite  hydropbane       1-446  sune,  with  absorbed  wato' 

.Often  fbows  donble  redaction  slnllar  to  that  ohserved  In  colloidal  snbatonoes  dae  to  tenston. 
ffbetaamittUlaxy  form,  tayaUlflb  often  yields  tiie  uniaxial  luterferenoe  cross  of  a  n^atlf  o  SMhsmoce 
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to  panllel  polarized  Ugbt;  thV  b  tcWnd  to  toaikm  bj  Bchnltu.  Ber.  bM.  Oca..  M,  18SL 
Tbc  eauaa  of  the  play  oT  oolor  la  the  predoni  opal  was  lD*eatIgated  by  Brewster  (Ed.  Phil.  9^ 
36.  d8tv  lS4a^  who  ascribed  tt  to  the  presence  of  macroscopic  cavities.  Bebrendi,  bowerer, 
hsi  giveo  a  monograph  on  the  sub^.  Ber.  Ak.  WIen,  «4  (t),  1871,  aod  has  shown  that  this 
expUoatioo  ts  incorrect :  he  refers  the  colors  to  thin  curved  lamella  of  (tul  whose  refrscClvtf 
power  may  differ  by  01  frogi  that  of  the  maaa.  These  are  conodved  to  fiave  been  orlglnally- 
fonncd  Id  perallel  position,  but  him  beaa  changed,  bent,  and  Anally  cncked  and  bioken  la 
th«  lolidlmiion  of  the  gtound  maaa. 

Gmvb— SUica*  like  qnarti,  vith  a  THrying  amonnt  of  water,  Si0^nH,<X  Tbo 
water  is  aometimea  regarded  as  noa-essential. 

The  opal  condition  Is  one  of  lower  degieea of  hardneasand  spedflc  gravity,  and,  u  generally 
believed,  of  Incapability  of  eiyslallliatlon.  The  water  present  varies  from  S  to  18  p.  c  or  more^ 
but  mostly  from  8  to  9  p.  c.  A  hyalite  gave  8  p.  c  UiO;  mllk-OMl  4  8  p  c  .  flre-opal  p  c; 
precious  opal  from  Hungary  gave  10  p.  c. ;  geyserite  9-18  p.  c.  bmall  (luantities  of  ferric  oxid^ 
sIuBiiDS.  ume.  magnesia,  ana  alkalies  are  usually  preseut  as  impurities.  Quartz  la  often  mixed 
with  the  opal.   For  analyses,  see  6th  £d.,  p.  Iw,  also  Rg.,  MIn.  Ch.,  pp.  164-168, 1875. 

Var.— 1.  PrtdouM  OpoJ.— £xhlbiu  a  play  of  delicate  colors,  or,  as  Pliny  says,  presents 
various xefulgent  tints  In  succession,  leflectlug  now  one  hue  and  now  another.  Seldom  larger 
than  a  huel-4iat:  a  mass  In  the  Vienna  museum  has  the  size  of  a  mao'a  fiat  and  weighs  17  og.. 
hut  has  numerous  ftteures.  and  la  not  wholly  free  from  the  matrix.  HarU^in  mnw  la  a  kira 
presenting  *  Tari<|^ted  play  of  colors  In  a  reddish  ground,  resembling  the  fire-opal. 

a.  f&a^opat,  Feuerop^.  fr.  Mexico.  Bumboidt,  Kanim,  Klapr.  Bellr  ,  4.  196,  1807.-* 
Hjriiciath-red  to  boney-yeilow  colors,  with  fire-like  reflections,  somewhat  Irlsed  on  tumlog. 

Z.  ffAusoI.— Bluish  white.  trsDsluceDt.  with  reddish  reflections  to  a  bright  light. 

4.  Common  Opai.—-lu  part  traosluceut;  (a)  miik-cpol.  milk-white  to  gree^sb.  yellawtsh* 
Maish;  (A)  Setin-opat  (Wachsopal,  Pecbopal.  Oerm.),  wax-,  honey-  to  oclier-yellow,  whh  m 
resinous  Inater;  (e)  duU  olive-green  and  mountain-green;  {d)  brick-red.  Includes  BmiuptU^ 
Halbopat  Went.:  als 

it\  .^idnpkane,  which  is  translucent,  whitish,  or  light-colored,  adheres  to  tbe  tongue,  and 
becomes  more  translucent  or  transparent  In  water  (to  which  the  name,  from  vdaip,  «Mi(«r,  and 
ipaifea-Buri,  to  mqkexlear,  alludes),  a  common  quality  of  opal.  J^frophans  Is  a  name  (from 
svp.fin)  given  to'a  kind  which  by  the  absorptioo  of  melted  wax  ts  made  translucent  wheahoC, 
but  faeromea  opaque  agato  on  cooling.   The  name  has  also  been  used  for  tire-opal. 

(/>  FcrektriU  Alchhom  [Wleo.  Ztg.  Abendbl..  Jul.  11.  18601;  an  orange-yellow  opal, 
colored  by  orplment;  O.  -  S  I?  Haly  (3.pr.  Ch..  8tf.  601.  1868).  It  la  from  Knlltoifeld.  la 
Upper  S^riA. 

BaekmorU*  A.  0.  Peale  (Hayden's,  6  Ann.  Rep.,  V  6.  0  8. .  169, 187^  Is  a  yellow  varletjr 
of  opal  from  Mt.  Blackmore,  Montana.  Analysis  gave:  SiO,  85  20.  H|0  at  110*  7'4Qt  iga.  S  M, 
FeiO,  3-68.  CaO  1*48  MgO  0  87,  Na,0  tr.  =  OO'SS;  O.  =  2172. 

5.  Caehobmff.  Kascholong  Germ.  Perl- mutter-opal  Kara..  Tab  ,  1808.— Opaque,  blnlab 
wbite,  porcelain-white,  pale  yellowish  or  reddish;  often  adheres  to  the  tongue,  and  contains  a 
little  alumina.    The  word  la  of  Tatar  origin. 

6.  Opal-agate. — Agate*like  in  structure,  but  consisting  of  opal  of  different  shades  of  color. 

7.  MmaiU.  Fecbstein  de  Menll  Montant  Dttarbn  d  Quinqutt  J  de  Phys .  31,  919.  1787; 
Menilite  da  8ou$»ur*,  Delametb.  T.  T.,  2,  169,  1797.  Leberopal  £ar«t..Tftb..  24. 1800.-Ia  cod- 
cretiooary  forms,  tuberose,  reDirorra.  etc.,  opaque,  dull  grayish,  grayish  brown,  occurring  em- 
bedded in  a  shaly  argillaceous  deposit. 

8.  Jatp-apal.  Karsi.  Tab  ,  26,  1808;  Opal<Jasper,  Eiscnopal.  Bavm..  Handb.  428,  1818. — 
Opal  cratainlng  some  yellow  Iron  oxida  and  other  impurities,  and  having  tbe  color  of  yellow 
jasper,  with  the  luster  of  common  opal. 

9.  Wcod-opal.  Holz-opal  0«nii.— Wood  petrified  by  opal;  sometimes  called  lltboxyle  wbem 
showing  a  woody  structure. 

10.  ByatUs.  Mullerisch^  61as  [=  Huller's  QlaRS.  after  the  discoverer];  Hvallt  Wern., 
Boflm.  MIn.,  a.  a,  134,  1613,  KavKt.,  tub.,  22, 1800;  Oummisteln  Blumenb  ,  Nat..  56;i:  Glnsopal 
Banem.,  Handb.,  424,  1818.  Jallte  /tof.— Clear  as  gloss  and  colorless,  coofititutiiig  globular 
concretions,  and  also  cnislswllh  a  globular,  rcniform,  bolryoidal.  or  stalactilic  surface,  also 
passing  into  tnaslucent,  and  whitlsli.  Leas  readily  dissolved  in  caustic  alkalies  tlian  oiher 
varieties 

11.  llbriie,  SilteeouM  Sintfr.  KieseUintcr  Oerm.;  Santi,  Vinf;gio  at  Montominla.  Pi-sa.  1795, 
Crell's  Ann.,  3.  588, 1706:  Thornton,  J.  de  Phys..  39,  407  1701  Br^ve  Notizia  di  un  Vitiggiatore 
sunelncroet.  SII.  termall  d'lialia.  etc..  1795.  Crell's  Ann..  1.  108,  1706,  Bibl  Brittan,  185,  1706 
(7  name  fiorite  here  given);  Pfag .  Crell's  Ann.,  3.  589,  1796:  Reaintte  termogino  (/taf.). 

Includes  translucent  to  opAtnie,  grayish,  wbitlsb.  or  browotsb  iDcnistations,  porous  to  firm 
in  texture;  sometimes  fibrons-Iike  or  filamentous,  rii<),  when  90,  i>eRrly  in  luster  (then  called 
Pmrl-nnier);  formed  from  the  decompoMtlon  of  the  RiliccoiiB  miucrnls  of  volcanic  rocks  about 
fnmaroles,  and  deposited  from  the  siliceous  waters  of  hot  springs,  in  part  by  the  uriiou  of  vegft- 
tation.    It  giaduaies  at  lime^  into  hyalite. 

(a)  The  origliinl  fioriie  (or  pcnrl- sinter),  as  descriliefi  by  Ihomson,  occurs  In  tufa  in  th* 
ilciaity  of  Santa  Flora,  Italy,  and  also  on  Ischia,  and  at  the  Solfatara  near  Naples,  in  globulus. 
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botryoidal,  and  st^lactitlc  coficretloiu,  pearly  in  luster.  Thomson  also  meotlons  (1791)  a  dmilar 
ibcrustattOQ  as  formed  from  tbe  hot  waters  of  the  Saaso  lagoons.  It  was  referred  by  Werner  to 
hyalite  in  1816. 

{b)  The  Miduulite  (j;  W.. Webster,  Am.  J.  Sc.,  3,  881. 1881)  is  dmilar.  from  the  Island  of 
fit.  Michaels,  one  of  the  Azores,  where  It  occnrs  in  snow-white  incrustations,  capiUuy  or  fili- 
form In  structure,  pearly  in  luster,  with  Q.  =  1'866. 

(e)  GeyaerUe.  Kieseltufl  (fr.  Geysers)  Kla^ ,  Be!tr..  3. 109. 1797;  Oeyririte/WoimM.,  Mio., 
1812;  Damour,  Bull.  O.  Fr,  157,  184B.  Ck>Dstitutes  concretionary  deposits  about  the  geysers  of 
the  Yellowstone  Pnrlc,  Iceland,  and  New  Zealand,  presenting  white  or  grayish,  porous,  stalactitic,. 
£lHmentous,  cauliflower-lilce  forms,  often  of  great  beauty;  also  compact-massive,  and  scaly- 
massive;  H.  —  5;  rarely  transparent,  usually  opaque;  sometimes  falling  to  powder  on  drying  in 
the  air.  Peaiite  F.  M.  Endllch  (Hnyden's  6  Ann.  Rep.,  U.  S.  O.  S.,  p.  168,  1873)  Is  a  variety  of 
geyserlte  from  the  Yell'owstODe  regioQ  containing  but  a  small  amount  of  water;  one  sample 
^ve  1-5  p.  c.  with  O.  =  3*49.  Named  after  A.  C.  Peale,  chemist  to  the  U.  8.  Q.  S.  ViandUe  £. 
Cioldsmith  (Ibid..  13  Ann.  Rep.,  Pt.  n,  407,  188S)  Is  a  form  of  silica,  deposited  by  some  of  the 
hot  springs  of  the  Yellowstone  Park,  in  thiu  sheets  or  ^ponge-like  forms  resembling  a  vegetable 
.growth.  It  becomes  soft  and  leather-like  when  dry.  Contains  when  first  coUecteda  large,  but 
probably  not  definite,  quantity  of  water;  this  is  estimated  as  forming  80  p.  c.  of  the  whole. 

Analyses  of  ortlinary  geyserite  from  the  Yellowstone  region  by  A.  C.  Peale  gave  9-18-4  p.  c. 
HiO;  otliers  from  the  Steamboat  Springs,  Nevada,  by  R.  W.  Wdodward.  gave  5-5  p.  c.  (U.  S.  Q. 
6.,  40th  Par./ a,  838,  1877).  For  description  of  thermal  springs,  etc.,  see  A.  C.  Peale,  Haydeo's  13 
Aon.  Rep.,  U.  S.  Q.  S.,  Pt.  n,  pp.  65,  448,  analyses  (and  by  £effmann)on  p.  411,  also  (Iceland. 
New  Zealand,  quoted)  p.  -418.  Leff  mann's  analyses  are  also  given  in  Cb.  News,  43,  124.  1881, 
On  the  essential  part  played  by  vegetable  growtL  in  the  deposition  of  siliceous  sinter,  see  Weed, 
Am.  J.  Sc.,  37.  851, 1889,  with  analyses  by  Whitfield;  also  U.  6  G.  Surv..9  Ann.  Rep .  pp.  619-076. 

"l^. .  Fhat-atone.  Quariz  ncctique,  S.,  Tr-,  2,  1801;  Schwlmmsteln  Oerm. — In  light  concre- 
tionary, or  tuberose  mnsscs.  white  or  grayish,  sometimes  cavernous,  rough  in  fracture.  So  light, 
bwing  to  its  spongy  texture^  as  to  float  on  water.  The  oonfirelious  sometimea  have  a  flint-Tike' 
nucleus: 

13.  TripoliU.  Tripel,  Terra  Tripolitana  (fr.  Tripoli,  In  partl."TFaH.,  82, 17J7.  Infusorial 
earth;  Bergmehl,  Eieselmehl,  Kieselgubr,  Germ.  lariua  fossilis.  Kaudanile  Salvetai,  Ann. 
Ch.  Phys.,  24,  848,  1848.— Formed  from  tlie  siliceous  shells  of  Diatoms  (hence  called  diatomit^y 
Bud  other  microscopic  species,  as  first  made  known  by  Ehrenberg,  and  occurring  in  deposits, 
often  many  miles  in  area,  either  uncompacted,.^  moderately  hard,  (a)  lufuaorial  Earth,  or 
^rthy  Tripolite,  a  very  fine-grained  earth  lookiDg  often  like  an  earthy  chalk,^or  a  cUy»  but  harsh 
ifo  the  feel,  and  scratching  glass  when  rubbed  on  it. 

{b}  Bandanniie  (iSnnoamfo  wr.  orthog.)^  a  kaolin-like  variety  from  Ceyssat  (C^ssallte  Oon- 
nard,  Lyon,  Feb.  IS,  187S,  who  explains  that  the  hamlet  Randapue  has  been  confounded  with 
•the  larger  'town  Randan)  and  Raodanoe,  in  Dept.  Puy-dc-Ddme,  and  from  Algiers,  with  9  to 
10  p.  c.  HaO.  A  deposit  at  Santa  Flora  In  Tuscany  was  made  known  by  G.  Fabbroni  in  1794 
(Glorn.  Fi3.-med.  di  D.  Brungnatelli,  p.  154;  Crell's  Ann.,  2,  199.  1794;  Bergmehl  v.  Santa 
Flon  Klaproth,  BeItr.,-6,  848).  It  consists  of  a  grayish  white,  loose,  mealy  earth;  Fabbroni 
fitates  that  he  made  bricks  of  it  which  would  float  like  those  which  Pliny  described  as  made  in 
'Spain  from  a  sort  of  pumice-like  eaith  (36,  49),  and  supposes  the  material  the  same.  Ehrenberg 
bas  shown  it  to  be  an  infusorial  earth. 

(c)  Tripoli  slate  (Polishing  slate,  Pollrschiefer,  Trlpelschicfer,  Saugklesel,  ICIebBchlefer, 
Oerm  ).  a  slaty  or  thiu  laminated  variety,  fragile;  G.  =  1*909-2  08.  Often  much  impure  from 
mixture  with  clay,  magnesia,  iron  oxide,  etc.  {d)  Alumocateite  (fr.  Eibenstock,  Brei^  ,  (Thar., 
97,  836.  1832)  Is  a  milk-white  material,  having  a  hardness  of  only  1  to  11;  O.  =  2174;  it  may  be 
a  variety  of  tripolite,  containing  a  little  lime  and  alumina. 

Pyr.,  etc.— Yields  water.  B.B.  infusible,  but  becomes  opaque.  Some  yellow  varieties, 
«outaiuiug  iron  oxide,  turn  red.  Soluble  in  hydrofiuoric  uid  somewhat  more  readily  than 
quartz;  also  soluble  Id  caustic  alkalies,  but  more  readily  In  some  varieties  than  in  othera. 

Obi.— Occurs  filling  cavities  and  fissures  or  seams  in  igneous  rocks,  as  trachyte  (Opalmutter 
O^m  )  porphyry,  also  m  some  metallic  veins.  Also  embedded,  Uke  flint,  in  limestone,  and 
aomeiimes,  lilro  other  quartz  concretions,  in  argillaceous  beds;  also  formed  from  the  siliceous 
waters  of  some  hot  springs;  also  resulting  from  the  mere  accumulation,  or  accumulation  and 
jiartial  solution  and  solidilication,  of  the  siliceous  shells  of  infusoria, -of  sponge  spicules,  etc., — 
which  consist  essentiallyof  opal-silica.  The  last  mentioned  is  the  probable  source  of  the  opal 
of  limestones  and  argillaceous  beds  (as  it  is  of  fiint  in  the  same  rocks),  and  of  part  of  that  in 
igneous  rocks.  It  exists  in  most  chalcedony  and  flint.  Common  opal  and  hyalite  are  products 
of  the  decomposition  of  a  Roman  cement  at  the  hot  springs  of  Plombidres  Id  Friince. 

Precioua  opal  occurs  In  porphyry  at  Czerwenitza,  near  Eashan  in  Hungary;  at  Frankfort;  at 
Gracias  a  Dios  iu  Honduras;  Espcranza,  Queretaro  In  Mexico,  with  flre  opal.  mllk-opal,  and  other 
kinds:  a  beautiful  blue  opal,  with  delicate  play  of  colors,  on  Bulla  Creek.  Queensland  (Phil. 
8oc.  Glasgow.  13.  427, 1883);  Abercromble  R.  New  South  Wales.  Fire-opal  occurs  at  ZimvpUi. 
(a  Mexico;  the  FSrOer;  near  San  Antonio.  Honduras.  Common  opal  Is  abimdant  at  Telkebdnm 
In  Hungary:  near  Pernitein,  Lnckau,  and  Smrczet  in  Moravia;  in  Bohemia;- at  EosemQtz  in 
Silesia;  Hubertsburg  In  Saxony:  Stenzelberg  and  Quefistein  in  Siebengebirge;  Steinhelm  near 
Hanau:  in  Icehmd;  the  Giant's  Causeway,  and  the  Hebrides;  also  within  i  m.  and  tO  the 
B.W.  of  the  watering-place  at  Vourta,  the  harbor  of  Smyrna,  with  yellow  juper  and  bote* 
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ttHl^  enbedded  fn-A  low  ridn  of  yellowish  compact  llniMtone;  of  a  wax-yellow  aod  ffraylsb 
graes  color,  ocouioDally  white,  at  the  Olant'i  Causeway.  ^/aUU  occuta  Id  amygdaloid  tl 
ScliemDiu,  Hungary:  in  clinkstone  at  Waltsch.  Bohemia.  Wood-cpat  forms  l>rge  trees  Id  the 
pomice  conglomerates  of  Saiba,  near  Neusobl;  KretnnltL  UuDgary;  Dear  Hobart  Towo. 
Tuiuinis;  and  In  many  other  r^ioDS  of  Igoeous  rocks. 

la  U  S.,  h^aUtt  occurs  sparingly  lo  TX.  York,  at  the  PbflUps  ore  bed.  Putnam  Co.,  in 
tbis  coatlcgs  on  granite;  in  coDDeciioo  with  the  trap  rock  of  New  Jersey  aod  CoDDectlcnt; 
nrely  in  C  .  Cabarrus  Co.,  with  the  auriferous  quartz;  In  Georgia,  In  Burke  aod  ScriveD  Cos., 
liuio;  carities  in  a  siliceous  shell-rock;  in  Washington  Co.,  rood  Bre-opal;  sttheBnannasiHtagt 
Florida,  small  quantities  of  siliceous  slater  A  remarkable  specimen  of  hydrophaue  from 
Colorado  absorb^  half  its  own  volume  of  water  and  became  perfectly  iranspnrent  (Kunz.  Am. 
J.  Sc  .  34,  479,  1887.  Church,  Hid.  Hag..  8.  181.  1889).  A  water  worn  apeclmeo  of  flre-opal 
has  been  found  on  the  John  Davis  riTcr,  in  Crook  Co  ,  Oregon. 

Common  opal  is  found  at  Cornwall,  Lebanon  Co.,  Penn  ;  at  Aquas  Callenles,  Idaho  Sprloga. 
Cot.;  a  white  variety  at  Hokelumae  IlfU.  Calavenu  Co  ,  Cal.,  and  on  the  Mt.  Diablo  range. 
Geysmte  occurs  in  great  abundance  and  variety  In  the  Yellowstone  reglfm  (cf  above);  also 
siliceous  sinter  at  Steamboat  Springs,  Kevada.  Other  loCRlitles  are  given  by  Kunx,  Qems  and 
Precious  Stones  of  N.  A  .  1890 

Artit— Formed  by  the  eratlual  drying  of  a  siliceous  jelly.  See  Fbuqu£-L£vy.  Synth.  MIn  , 
9S.  1882;  Btd.,  Bull.  Soc.  Mio  ,  3.  57.  18U0. 

LcssATiTB  Mallard.  Bull  Soc.  Hln.,  13,  68,  1890  A  form  of  siHca.  similar  in  stnicturc  lo 
Cbalcedooy  but  having  a  low  specific  gravity.  O  =:  2'(H,  Dear  thntof  opal;  refractive  index 
(forDi  1-446  like  opal,  out  crystalline  and  optioilly  jwn'fiw.  It  consists  of  pure  silica,  probably 
tsbydrous,  and  is  asGocfated  with  true  amorphous  opal-slHca.  Ol)served  In  the  well-known 
Uue  "Chalcedony" of  Tresztyan,  Hungary:  also  forming  an  envelope  with  fltvous  structure 
orer  clear  quartz  crystals  in  the  bltumi*n  or  Lumt,  near  Tont-du-CbaleAu,  Puy-de  DOme,  also 
from  Cornwall:  the  f^rOer    Cf  also  observations  on  chalce<lony.  p  188. 

Colloid  ulica.  probably  directly  derived  from  the  remains  of  slUreous  sponges,  occurs  In 
beds  in  the  Lower  Chalk  of  Berkshire  and  Wilton.  Euiclaod,  similar  to  the  malmstooes  of  the 
Greensand    Jukes-Browne.  Q  J  G.  Soc,  46.  409.  1899;  Uinde,  Phil  Trans.,  pt.  2,  403.  1885. 

Tababreer.  Tnbftflchlr  fr^rm.  Amorphous,  opal-like  silica  deposited  within  the  joints  of 
the  bamboo.  Color  milk>while  G.  —  O  M  and  when  calcined  less  than  0~67  Kefractlve  Index. 
A,  =  1  119  Dx.  It  nhsorbs  water  and  becomes  translucent  like  hydrophane;  in  certain  oils  it 
becomes  as  transparent  as  glass  with  a  remarkable  increase  to  refractive  power  Bee  Ulntce.  Za. 
Kr..  13. 392, 1887;  Blasius.  ib.,  14.  258.  1888;  also  Judd,  Nature.  36,  488. 1887. 


n.  Oxide*  of  the  Semi-Metalii ;  «leo  Molybdenum,  Tnngften. 

1.  Arsenollte  Group.   B,0,.  Isometric. 


S13.  AnenoUto 
211  Senaznumtite 


Ub,  ClmudAtito 
S16.  Tolentinita 


Sb.O, 


11  Talemtlnite  Groap.  R,0,. 

Monoclinic  0-4040 :  1 :  0*3445  84*  3' 
Orthorhombic  0*3910  :  1  :  0'3364 


A8,0, 
Sb.O, 


The  above  spedet  are  near  one  another  in  form  although  belonging  to  differ 
eiiL  systems. 


217  Bimite  (artit  CTfst.)  Bi,0, 


Orthorhombic  0-S166  :  1  :  1-0049 
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8f  Tellurite  Group.  £0,*  OrUMrhoiobio. 


SIS.  Tdlnrite 

SelenoUte 


TeO. 
8eO«? 


(KB66  : 1  :  (M693 


4.  Molybdite  Group.  BO,. 


SISl  Kdybdita 
SSa  Tnngitite 


MoO, 
WO, 


dih;6 

Orthorhombib- 0-3874 : 1 :  0*4747 
"        0-7002  : 1  :  0-8991 


SSI.  Cerrantlte 
S38.  SUUooiiite 


Sb.O..SbA 
H,Sb.O,? 


1.  ArsenoUte  Group.   R,0,.  Isometric. 


213.  JUR8BN0LITB.  Areenlcum  natfTum'  farinaceum.  A.  d.  ciystatllouin.  WcM.,  334. 
1747.  A.  calcUorme  Orotut.,  307,  1758.  A.  cublcum,  etc..  Lion..  1768.  White  arsenic 
1771.  Natarlicher  Arsenikkalk.  Araenikbtathe  Kant.,  Tab.,  79,  1800.  Anenic  oxld£  H. 
AraenU2rai&,  Haodb.,  487, 1840.  Arsenolite  Dotui,  Hin.,  ISO,  1854.  White  anenic,  Axnnioui 
acid,  Araenioua  oxide.  Aneoige  B&ure  Otrm.  Arsenikblomma  8uMd.  Acide  anenlenz,  Araenio 
bUtitc  natlf  Fr.   Anenico  bianco  liai.   Arseoico  bianco.  Acido  araeoloao  <^n. 

Isometrio.   In  ootahedrcms.   ITBnally  in  minute  capillary  cryBtalsi  in  stellar 


H.  =  1*5.   0.  =  3*70-3-72.   Luster  TitreouB  or  silky.   Color  irhite,  ocGasion- 
ally  with  a  yeUorish  or  reddish  tinge.  Streak  white,  pale  yellowish.  TmDsparent 
to  opaque.    Taste  astrineent,  sweetish.     Befractire  indices:      =  1*748  I4» 
nj  =  1*755  Ka  at  17°  0.^  Dx.*   Sometimes  shows  anomalous  double  refraction*. 
■  Comp. — Arsenic  trioxide,  A8,0,  =  Oxygen  24*3,  arsenic  75*8  =  100. 

Pyr.,  eta — Sublimes  in  the  closed  tube,  condensing  abore  in  minute  octahedrons.  6.B.  ba 
charcoal  TolaCilizes  in  white  fumes,  giving  a  white  coating  and  an  alliaceous  odor.  8Ughtl]r 
'•oluble  in  hot  water. 

Obi^Accompanies  ores  of  silTer.  lead,  arsenical  iron,  cobalt,  nickel,  antimony,  etc..  as  a 
result  of  the  decomposition  of  arsenical  ores.  Occnrs  at  Andreasberg  In  the  Harz;  at  Wheal 
Sparnou  In  Cornwall;  Joachimstbal  in  Bohemia:  Kapnik  In  Hungary;  the  old  mines  of  Bieter' 
In  Hanau;  the  Ophir  mine.  Nevada;  the  Armagosa  mine.  Great  Basin,  California. 

Alt.— Native  arsenic  is  often  covered  by  a  blackish  crust  or  powder,  which  has  been  con- 
sidered a  suboxide ;  but  according  to  Suckow,  It  is  a  mixture  of  metallic  ai-senlc  and  araeiflG 
tiiozide. 

Ret—'  See  references  under  senarmootiter 


214.  BBNARMOMTITII.  Antlmolne  oxyd€  octaMrique  H,  de  Senarmoat,  Ann.  Ch. 
PhyB.,  31.  504,  1851.   Senarmoutlte  Dona.  Am.  J.  Sc.,  13,  309,  1851. 

Isometric;  in  octahedrons.    Also  granular  massive;  in  crusts. 

Olearage:  octahedral,  in  traces.  H.  =  2-2-5.  G.  =  5-22-5 -30.  Luster 
resinons,  inclining  to  subadamantine.  Transparent  to  translucent.  Colorless  or 
ffrayish.  Streak  white.  Refractive  indices:  n,  =  2-073,  n,  =  2*087  Dx.*  Anoma* 
fons  ^nble  refraction  atronj^ly  marked,  resembling  boracite'. 

CoBp^AnUmony  trioxide,  Sb,0,  =  Oxygen  16*7,  antimony  83*3  =  100. 
Pyr.,  etc.— In  the  closed  tube  fuses  and  partially  sublimes.  B.B.  on  charcoal  iuses  eaatljr, 
and  gms  a  white  coating;  this  treated  in  R.F.  colors  the  outer  flame  greenish  blue.   Boluble  tn 
hydrochloric  acid. 

Ohc— A  result  of  the  decomposition  of  stibnite  and  other  ores  of  antimony.  First  found  ftt 
the  district  of  Uaraclas  in  Algeria;  occurs  also  at  Perneck  nearHalaczka  in  HunMiy.  EndelUan 
in  Cornwall;  the  antimony  mine  of  S-  Ham,  Wolfe  Co.,  Quebec,  Canada.  The  octahednma 
from  Algeria  are  sometimes  nearly  i  inch  in  diameter. 

Named  after  H.  de  Senarmont  (1808-18S3),  who  flrat  described  the  species. 
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RiC— 1  Cf.  Dx..  K.  B.,  8;  9, 1667;  Kid.,  Ann.  UlnM,  10,  106, 1876;  Oratb,  FOM..  IWf, 
868;  OnMBe-BoUe.  Z*.  Sr.,  fi,  888, 1680;  Prandal,  Hln.  Mttth.,  11,  7, 1889. 

AK.— C17BUI*  from  South  Bam  hare  been  noted  which  wereBuperfldaUyaltmdtoiiniDite; 
Wttlioothcn  changed  UixDughout,  by  panmorphiim.  to  valeotinita  (Ulntse). 


S.  Talentlnlte  Qronp.  B,0,. 

31ft.  OI^QSIBTtTB.  Priunatic  ATsenlotu  Acid  F.  CtawUt,  Proc.  Ch.  80c,  1868,  Ch. 
Sen,  as,  188.  1666;  ClaudeUie  Dana,  Mln.,  786,  166S.  RhombaneHtle  AOam,  TabL  Hln.. 
41. 1868L  AxMnpbjrUIte.  Adde  antefeudi  prlamatique  A. 

MonoGlinia  Axm  A:i:d  =  0-4040  : 1 :  0^3445;  fi  =  86"  3'  =  001  A  100 
Schmidt*. 

100  A  110  =  21"  67',  001  A  101  =  38"  47',  001  A  Oil  =  18'  58'. 


aaOO,  i4) 
i(010,  i4} 


m{UO,n  •  080.0?^  iia01,-l.|)  yfOll.l-i)  o  (111,-1) 
r  (180.  W      t  (l  lO-O.  #-lOf      9  (101,  l.f)         ff  (081,  S-l)      ,  (ill.  1> 


mm"'  =  48'  M'  .  a  c  =  01'  00|'  mo  =  46'  25'  or  =  •87'  84' 

ft"        108*  IM'  rr'  =  Vt'W  «0  s  48'  as*  a >  ss  S8*  881' 

af      =5  TTir  V   =  "^J"  fla^  =  88  84'  «?  s  80* .ir 

od     =  47'  16'  fifl-             V  4»  =  '75'  48' 

CxyrtiUs  in  thin  plates,  resembling  aelenite;  tabular  |    vith  the  pyramids 

prominent;  oftbn  penetration-twina,  with  a  ae  t winning-plane. 

XHeange:  ft  perfect;  fibrous  fracture' |  m.  Flexible  like  selcnite.  H.  =  2*5. 
0.  =  3*85  Clandet;  4*151  Groth.  Luster  on  cleavage  surface  pearly,  otherwise 
TitreooB.  Colorless  to  ^bite.  Transparent  to  translucent.  Optically  -f-.  Ax.  pL 
\h.   Bx  A  <S  =  +  61".    2H,  =  66"  14'  Li,  2H,  =  65"  W  Na.  Disiwrsion  fi  <  v, 

GsMy.— Arsenio  trioxide,  like  srsenolite,  Ab,0.  =  Oxygen  24  *^,  arsenic  75-8 
=  100. 

Tjx. — As  for  anenolite. 

Oba. — Oocun  in  aeams  la  an  ore  of  araenlcal  pyrites,  at  the  San  E>omtngo  mines,  Portugal, 
Also  ohserred  ac  the  recnlt  of  the  burning  of  a  mine  at  Bzomolnok  (or  ScbmOllnllz)  in  Hungmrr, 
8abo.  Fftldt.  KOzl.,  18,  49, 1888,  Schmidt,  I.  c. 

AIL — Crrstals  condstlag  of  octahedral  cryntals  (paramorphs)  hare  been  noted,  Ulricb. 

Baf.~>  Szomolnok.  Zs.  Kr..  14,  676,  1888.  Cf.  also  Dx.,  Bull.  Soc.  Min..  10,  808.  1887. 
Groth  (Pogg..  137. 414. 1860),  who  made  the  crystals  onhorbonibic.  observed  on  crystals  from 
a  Fnibetg  fumace,'a  number  of  other  planes,  which  are  thus  referred  by  Schmidt  to  the 
BOBodtnic  axes,  ris.:  a'U-l8)  =  001.  r  (11^  12)  -  Oil,  {210}.  m  t^).  r  <150},  n  (171). 
a  (1-4818>  =  041,  fi  (1-84  13)  =  021.   '  Schmidt.  1.  c. 

aiS.  VAXBMTlMrrH.  Cbaux  d'aatlmoine  native  (fr  ChnlancheA)  Mongn,  /  de  Pbys., 
83.  66.  1783;  (fr.  PHbram)  BOuler,  Crell's  Aon  ,  1,  8tt4,  1TH7.  Antimoriiuoi  spntosiiru  albun) 
Haejuet,  lb.,  I.  IBS.  1788.  Weias-Spiesglaserz  Wtrn..  Hoffm..  lierfrm.  J..  SHfi,  8«8.  1780. 
Weiss-SpiessKlanzerz  flopr.,  Crell's  Ann.,  1,  0,  1789;  Beitr ,  3,-  188.  \m%.  AntlmolDe  oxyd6 
B..  It..  4,  1801.  White  Antlmonial  Ore  Kirvsan,  1.  851.  1706.  ADiimooblUthe  e.  ttonh., 
Haadb.,  160,  1881.  Exit&le  Beud ,  Htn..  615.  1833.  Exltelite  Chapman,  Mio .  80,  1S48. 
Valentinit  HiUd.,  Handb.,  606, 1845.  While  antimony.  Antimoninus  lu-id.  Antimony  trioxide. 
Antimonige  Sftnre  Osrm.  Antimonblomma  <ftMd.  '  Aclde  antimonieux  Fr.  Antimoiilo  bianco 
Ual    AntimcHiio  bianco  pt.  ^pan. 

Orthorhombic.    Axes  ^ :  J  :  <5  =  0  3910  :  1  :  0'33fi4  Lnspevies'. 

100  A  110  =  21"  20^',  001  A  101  =  40*  42^',  001  A  Oil  =  18"  35|'. 

Forms':  <r  (.140.  H)  i  (Oil,  M)  5(021,2-0  «  (016  8.  V-')  »  (5  10-8,  f.5) 

0(100.  i-l)  lis  (110. 1)  i  (054,  1-0  /  (078,  J  I)  h  (071,  7-1)?  y  (481, 

>  (010.  i  f)  p  (160,  f.8>  k  (048,  4-1)  r  (041,  4-1)  d  (0  87-4,  V-*)  «  (S  IO  S.  V^?) 

s(310.  e  (808,  i-i>  q  (083,  |-<)  t  (008,  {-I)  t  (O  lO  l.  16-i)  x  (1-30-15.  f  80) 

ft  (810,  «  (101.  l  i)  g  (0-15  8,  J^I) 

xir"'  —  14-  51'  Zr  =  Sr  11'  rr*  =  106'  46'  w'    =  53"  44' 

nu'"  =22°  7f  «'  =  45°  sr  M'  =12r44'  w"'  =  40"  80* 

mm"  -  42'  4r  =  6r  52'  wu"'  =  80'  44'  aa"  =  48'  16' 

*€'  s=  81*  85'  f  =  76°  15i' 
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Commonly  prismatic  either  \  6  (m)  or  &  {i,  g,  q,  r,  or  s) ;  also  tabular  |  b ;  often 
rodnded  by  striatioos  |  m/m'  and  Q  i/i'.  Crystals  often  aggregated  in  fan-shaped 
pr  jBtellar  groups,  in  bundles  and.  druses  and  as  aggregations  of  thiu  plates.  Also 
massive;  structure  lamellar,  columnar,  granular. 

Cleavage:  b  perfect;  also  m.  H.  =  2-5-3.  G.  =  5*566.  Luster  adamantine 
4  often  pearly;  shining.  Color  snow-white,  occasionally  peach-blossom  red,  and 
ash-gray  to  brownish.    Streak  white.    Translucent  to  subtransparent.. 

Ax.  pi.  B  c  for  red  rays,  X  c  for  blue,  for  yellow  nearly  uniaxial;  dispersion 
fi  >  V  strong  (Braunsdorf);  also  in  other  crystals  (Pribram,  Algeria),  the  axes  for 
red  are  sensibly  united,  those  for  other  colors  lie  X    and  p  >  v.    Bx  always  X  «; 

Sxial  angles  small.  Heated  to  75°  C.  the  axes  |  c  unite  slightly,  those  X  c  open 
ightly,  Dx'. 


1.  ft  3. 


Biitunsdorf,  Lasp.  Pribram,  Id.  ConBtantlne,  Id. 


Coup.— Antimony  trioxide,  Sb,0,  =  Oxygen  16-7,  antimony  83*3  =  100. 

Pyr.,  etc.— Same  as  for  senarmontite. 

Obs.— Occui's  with  otbcr  antimonial  ores,  and  results  from  their  alteration.  Foiiod  at  Pri- 
bram io  Bohemia,  iu  veins  traversing  metamorpbic  rocks;  at  FelsObdnya  in  HuDgaiy,  with 
Sttbolte  aud  arsenopyrite;  Malaczka  iu  Hungary ;  Brftunsdorf  near  Freiberg  in  Saxonv;  AUeniODt 
In  Daupbiue;  Seinpsa,  Province  of  CoDstaotlDe,  Algiers.  Also  at  the  antimony  mfoe  of  South 
Ham,  Wolfe  Co.,  Quebec;  with  native  antimony  at  tiie  IMnce  WfUiam  mine.  York  Co..  N.  B. 

Tlie  priimatic  form  of  SbiO*  Is  obtained  from  solutions  at  a  temperature  above  100"  C. 

Named  after  Basil  Valentine,  an  alchemist  of  the  15th  century,  who  discovered  the  proper, 
ties  of  antimooy. 

AIL — Observed  as  a  paramorph  after  senarmontite. 

Ref.— '  Mean  of  results  for  Brftunsdorf  crystals,  Zs.  Kr.,  9,  163,  1884;  Cf.  also  Orotht  Pogg., 
137.  439,  1869;  Tab.  Veb.,  84,  1874;  and  Breztna,  Ann.  Mus.  Wlen,  1,  149,  1886;  the  last 
euggests  I  as  Oil,  but  withoat  very  distinct  advantage.  •  See  Bns.  for  critical  summary  of  results 
of  earlier  authors,  also  Lasp..  who  adds  many  new  planes.   *  N.  R..  Si,  1867,  also  Qrotb,  1.  c. 

A^monophyUiu  of  Breltbaupt,  of  unknown  locality,  occarriDg  Id  thin  angular  dz-sided 
liiHsms,  is  probably  valentialte. 


ai7.  BISMITB.  Bismuth  trioxide,  Bismuth  Ocher  pi.  'Wismnthoxyd,  WlnnuthDcker» 
Oerm.   Bismuth  oxyd£  Fr.    Bismutocra  Ital.   Bismite  Dana. 

Orthorhombic.    Axes  &:h\6  =  0-8166  :  1  :  1-0649  Nordenskiold*. 
Forma  (artif.):  c  (001,  O);  m  (110,  I);  q  (034,  f  ?),  r  (Oil,  1-?),  «  (082.  \-\\  t  (081.  S-D. 
Angles:  mm"'  =  *78°  28',  fT*  —  98°  86;,  edge  m/m'  a  V/m  =  •129°  31' 

Habit  of  artif.  crysC.  prismatic.  Natural  mineral  not  crystallized;  occurs 
mawive  and  disseminated,  pnlvemlent,  earthy;  also  passing  into  foliated. 

Fracture  conchoidal  to  earthy.  G.  =  4*361  Biisson.  Luster  adamantine  tA 
dnil,  earthy.    Color  greenish  yellow,  stniWryellow,  grayish  white. 

Comp.—Bismuth  trioxide,  Bi,0,  =  Oxygen  10  4,  bismuth  89*6  =  100.  Iran 
And  other  impurities  often  present. 

Pvt.  etc.— In  the  closed  tube  most  specimens  give  oflf  water  B.B.  on  charcoal  fiisea,  aod 
Is  easily  reduced  to  meiallic  bismuth,  which  in  O.F  ^rves  a  yellow  coating  of  oxide.  Soliiblo 
lahiinn  acid. 

Oba. — Occurs  pulverulent  at  Schneeberg  in  Saxony,  at  JoacbimitAal  In  Bohemia;  wU^ 
•aativA  giHd  at  Berezov  in  Siberja;  in  Coruwull,  at  St.  Roach,  and  near  Lostwithiel, 
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Dr  JftckMMf  reporti  ui  oxide  of  Usmuth  not  cartwBftted,  u  oceurrlDf  wHb  Um  tetndjaSM 

of  Virginia. 

Bee  further.  BinrDnn,  p.  807,  wbicfa  iocludei  tome  biimuih  ocher. 

Ril— '  OfT.  Ak.  Stockh..  IT.  447. 1860.  and  Pogg.,  114,  633.  1861. 

KABKLurm  Hermann,  J.  pr.  Ch.,  7ft>  448.  1858.  HusiTe.  Structure  eryitalllDe. 
Cktnge  in  one  directioD  rather  distloct.  H.  =8.  O.  =  0-60.  Luster  itrongly  mel^Uto 
wIlhiD.   Color  lead-nay.   Analytii,  Hennaon:  O  [S-31].   8  8-68,   Bi  91*26  100. 

From  the  SaTodiukl  mine  lo  the  Altai,  with  henite.  The  mlaeral  li  not  homogeneoua, 
coDlaininr  along  with  the  metallic  lubitance  a  gny,  eanhy  dmm  of  blimutite.  By  treattog  the 
powdered  BUM  with  hydrochloric  acid,  tmetalflc  powder  reinalns,free  from  any  native  blemnth. 
which  is  the  nippoaed  mineral  karelinite.  Namedf  after  Ur.  Karelin,  the  diacoTcrer. 

Tasadic  Ocheb.  Vanadlcacid  r<feA«fiiaeAer,  Am. J. Sc.,  11,  388,1861.  A  yellow polver* 
nleot  substance,  encrusting  masses  of  oatlTe  copper,  slong  with  quanx,  at  the  Cliff  mine.  Lake 
Superior,  affording  to  Tescbemacher  The  color  before  the  blowpipe  changed  to  black;  also 
the  powder,  boiled  In  nitric  acid,  afforded  an  apple-green  solution,  from  which,  on  partial 
ersporaiion,  after  standing  some  weeks,  red  crystatltoe  globules  formed  on  the  surface,  which» 
u  they  enlarged,  fell  to  the  bottom:  by  means  of  these  crystalline  masses  the  vanadales<rf  silTer 
snd  lead  were  made.  As  no  metal  was  found  In  the  tint  aolutk>D,  the  yellow  mineral  wh 
infened  to  be  probably  Tanadic  oxide. 

Tahtauc  Ocrbr.  Tantalocbra  A.  S.  Shrdmtkidtd,  ¥1n1.  HIn..  37.  18M.  A  tantallc  ocher 
«( brownish  coIot  occurring  on  crystals  of  tantalite  at  Penoikoja  In  Somero,  Finland. 


8.  Tellnrtte  Group.    BO^  Orthorbombic. 

aiS.  TBXADSXTB.  Tellurice  SAure  Att.  Pogg.,  S7,  478,  1848.  Tellurite  IfM,  Mia. 
429, 1848.   Tcllurocker  J^..  Kin.  Ch..  176.  1873. 

Orthorhombic   Axes  d:$:d  =  0*45656  :  1  :  0-46927  Brezina'. 
100  A  no  =  24-  32J',  001  A  101  =  45'  47^',  001  A  Oil  =  25"  8^. 
Fonns't  6(010,        m  (HO,  I),  r  (120,  i-i).  s  (140,  i-i).  p{lU.  1). 

Angles;  mm'"  =  49"  5".  tt*  =  95'  12',  ss*  =  67'  Ifi  ,  pp  =  W  63  ,  pp"  =  •96*  68  8'. 
=l6"  14'.  bp  ^        63  8  . 

Id  slender  prismatic  crystals,  tabalsr  |  b,  and  often  striated  vertically;  also 
gronued  in  Cnfts;  in  spherical  masses  with  radiated  structure. 

Cleavage:  b  perfect.  Flexible.  H.  —  2.  0.  =  fl*no.  Luster  subadamantine. 
Color  white>  yellowish  white,  honey-  or  straw-yellow.  Tninsparent  to  tranalncent 
Optically  — .   Ax.  pi.        Bx  X  0-    3      =  140''  8'  Na  (»  =  1*6567)  Knr. 

GMp^Tellcrium  dioxide*  TeO,  =s  Oxygen  20*4,  telhirium  79-6  =  100, 

Pyr^In  the  Ofien  tube  fuses,  when  strongly  heated,  lo  brown  drops  und  sublimes. 

Cnm. — with  native  tellurium  at  Fsczebaja  and  Zalaihoa,  Tmosylvania.  In  caTities  In  and 
assn  Incruatation  on  native  tellurium  at  tlie  Keystone.  Smuggler,  and  John  Jay  mines.  Boulder 
Cb.,  Colorado. 

BeC^>  Fa£zebaja.  Ann.  Mus.  Wien,  1.  185,  18S0;  of.  Knr.  [Term.  FQz..  10,  81.  106,  1886], 
Zs.  Kr..  13,  69.,  »  Brx.,  I.  c.  vicinal  planeso  (316  0).  n     U  0),  ir  (1-421)  also  appear. 

8BLK]roi.iTB.  Selenious  oxide  fSeOt)  is  noted  by  Berinind  as  probably  nccurriog  with  some 
aeleninm  minerals  at  Cacheula,  Argentine  Republic.  Eitll.  Soc.  Mi.n.,  6,  92, 11^. 


4.  Mob'bdlte  Group. 

319.  BffOIiTBDITE.  Molybdena  or  Molybdic  Ocbpr.  Moly))dic  Acid.  MolybdflQocker, 
Molybdanoxyd,  MolybdftesEure  Oerm.  Molybdinc  Orep  A  lA:U»»m,  Diiua,  Min.,  144,  1854. 
Brik  MIo«.  848.  1868.   Molybdite  Breith..  B.  H.  Ztg.,  17.  136.  1868. 

Orthorbombic.    Axes  d  -.lit  —  0:i8T4  :  1  :  0  4747  N'ordenekiiild'. 

Porms :  a  (100.  m).  b  (010,  i-f).  e  (001.  O).  m  (UO.  /),  n  (430.  i-J),  ( (108,        » (102,  i-l), 

^'^Anglw.  mm'"  =  42'  16',  6//  =  •78'  48'.  en  =  80'. 

In  capillary  crystallizations,  tufted  and  radiated;  also  subfibrou*  massive;  and 
•B  an  earthy  powder  or  incrustation. 
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202  OXIDSS. 

ClaaTOge:  c  distinct;  also  a  and  b.  H.  s=  1-2.  O.  ==  4-49-4'50  Weisbach 
LnBter  of  <^jBta1s  silk^  to  adamantine),  on  c  pearly;  earthj.  Color  straw-ycllow. 
yellownh  white.   Optically  +.   Ax.  pi.  \a.    di  J_  c.   Axial  arigles^  Dz.*r 

2H^  =  117''  15'         2Ho^  =  119*=  23'         2H^bi  =  127*'  approx. 

Comih^Molybdennm  trioxide,  MoO,  =  Oxygen  33*3,  molybdennm  66-7  =  100. 

Fyr.,  etix— B.B.  on  charcoal  fuses  and  coats  tbe  charcoal  with  minnte  yellowish  crystals  nf 
molybdic  oxide  near  the  assay,  becoming  white  near  the  outer  edge  of  tbe  coutinfr-  This  coatUis 
treated  for  an  instant  in  R.F.  assumes  a  deep  blue  color,  which  chui^es  to  dark  redoucoatiouea 
heating.  With  borax  gives  in  O.F.  a  yellow  bead  while  hot,  becomine  coloricss  on  cooling;  in 
R.F.  a  saturated  bead  becomes  brown  or  black  and  opaque.  With  siUt  of  phosphorus  giTcs  a 
yellowiiih  bead.tn  O.F„  becoming  green  when  treated  iu  R.F.  nnd  allowed  to  cool. 

Ol». — Occurs  with  molybdenite,  from  which  it  is  probably  lierired.  at  tlie  foreign  localities 
of  that  species.  Adun-ChalonMts.  in  Eastern  Siberia,  and  at  Pitk(lrunta^.on  L,  Ladoga,  in  silky 
tufts  of  capillary  crystals. 

In  N.  Hamp.,  at  Westmoreland,  enrtliy:  lb  Penn.,  at  Chester,  Delaware  Co.;  Georgia; 
Heanl  Co..  in  silEy  fibrous  tufts;  in  the  gold  region,  a  few  miles  north  of  Nevada  City,  (hi.. 
In  lubfibrous  masses,  and  tufted  crystallizations  of  a  deep  yellow  color (molt/bdaU of  ironof  D.  Di 
Owen,  Proc.  Ac.  Philad.,  6,  108  but  shown  by  Genth  to  be  thin  species  mixed  with  liraouite}. 

Ref.— 'Artif.^ryst.,  Ofv.  Ak.  Stockh.,  17,  800.  1860,  Pogg.,  112,  160.    »  N.  R..  26,  1867. 

iLflBKANMiTH  H.  SSfeT,  Jb.  Min..  566, 1871.  Crypto-cryatalline.  Color  blue-black  to  black, 
•m  exposure  becomtue  blue.  Soluble  in  w^ter,  giving  a  deep  blue  solution.  The  solution  con- 
tained on  analysis  chiefly  a  molybdate  of  molybdic  oxide,  and  yielded  on  evaporation  deep  blue 
crystals,  which  wen  considered  tb  be  identical  with  the  known  compound  MoOi.4HoOa,  which 
la  also  supposed  to  be  the  composition  of  the  mineral.  A  pioduct  of  the  decompoBltion  of 
metallio  molybdates,  and  oooure  embedded  In  barite  and  associated  with  wnlfenite  al  BleibeiK 
In  CarlntUa.  Kamed  aft^  Mining  Commlssiraer  J.  C.  Ilsemann  (1TO7-18S3). 

230.  TUNOSTITB.  Tuogstlc  Ocher  B.  BiUman,  Am.  J.  Sc.,  4,63, 1622.  Wolframocker. 
Wolframsaure,  Scheelafture  Germ.  Wolfinunine  LUUom  A  Qrag,  Dana.  Min.,  18S4.  Brit.  Mio. 
848.  1808. 

Orthorhombia    Axes:  &:h\&  =  07002  :  1  :  03991  Nordenskidld' 

Fonns :  a  (100,  i-l).  c  (001,  0);  m  (110,  /),  n  (001,  S-i).  Rather  uncertain  081.  041,  061.  061, 
Angles:  am  =  "SS',  cn  86' 

Pnlrerulent  and  earthy.   Color  bright  yellow,  or  yellowish  green. 
CoM^— Tungsten  trioxide,  WO,  =  Oxygen  20-7,  tungsten  79*3  =:  100. 

Pyr^  0to^B.B.  on  charcoal  becomes  black  In  the  inner  llame,  but  infusible.  With  salt  of 
phosphoros  gives  in  O.F.  a  colorless  or  yellowish  bead,  whidi  treated  in  R  F.  gives  a  blue 
glass  on  cooling.   Soluble  in  alkalies,  but  not  in  acids: 

Obs, — Occui-8  with  wolframite  In  Cumberland,  and  Cornwall,  England;  at  Lane's  mine, 
Honroe,  Ct..  filling  small  cavities  in  other  ores  of  tungsten,  or  coating  th^m,  and  has  resulted 
from  their  decomposition;  in  Cabarrus  Co.,  K.  C;  at  St.  Leonard,  near  Limc^es,' rarely  io  di»- 
tloot  cmtala  of  a  sulphur-yellow  color  on  wolframite  and  quartz. 

Rfl£— >  Artlf.  cryst..  Ofv.  Ak.  Stockh.,  17.  449. 1660.  and  Fogg..  114.  628. 1861. 


MsncAorrB  (ktmot,  C.  R,  79,  688,  1874. 

A  hydrated  tungstic  oxide,  formed  from  the  alteration  of  schcellte.  Sometimes  yellow  or 
greenish  yellow,  with  the  structure"  and  cleavage  of  scbeelite;  sometimes  when  the  alteratioa 
DM  been  more  complete,  the  mineral  is  friable  between  the  fingers,  and  has  a  yellow  or  brown- 
ish color.   Luster  resinous. 

Anises:  1  and  3  on  friable  material,  color  yellow  to  brownish,  streak  sulphur-yellow, 
6.  =  8m   8,  firm,  with  lamellar  structure  and  yellowish  streak.   Q.  =  4-54. 


gangue 


WO,  Tb,0.  Fe,0,  Mn,0,  CaO  HjO 

71-85  1-00  6-00         0-76  2-50  12-88  "4-50  =  99-5S 

74-26  1-06  6-10        0-65  4-66  11-75  1-85  =  100-80 

76-lS  0-70  6-26        0-82  7-00  085  255  =  98-78 


Deducting  the  calcium  tungstate  nnd  bydrated  Iron  oxide,  regarded  as  impurities,  Caniot 
deduces  the  formula  WO,.2HiO.  In  the  tube  gives  off  water.  On  charcoal  turns  black. 
With  salt  of  phosphorus,  gives  In  the  O.F.  a  yelTow  bead,  nearly  colorless  on  cooling.  In 
R.F.  gives  a  bead  colored  violet  to  red  (iron  and  tungsten  together).  With  adds  gives  tin 
reaction  of  tungsten  when  treated  in  the  usual  way. 

Found  with  wolfjrMnlte  and  scheelite  at  Meymac.  Corr^e,  France. 
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831.  OBRTAMITTB.  Spieuluiokker  pt  Ettnt..  Maa.  Lesk..  1,  5S4,  1769.  Tab.,  54, 
%  1600.  AntimoDT  Oc&er  pt.  AntlmoDocker  pt  Ofrm.  Oelbftotlmonfln  ((ron  Uunganr) 
JMlt..  Char.,  98^  1SS8.  9H,  1883.  Acide  utlmoDleux  Diifr..  Mln  .  2,  OM.  1845.  InU- 
mooousAcid,  AatfmoDoao-atiUmoaU!  Oxide.   Crtrantft*  i>a)ia.  MId.,  I8M. 

OrUuHrbombic.   In  adcnkr  cr^Ulliations.   Also  nuuBive;  w  a  onut,  w  m 

powder. 

H.  =  4-5.  Q.  =  4 '084.  Liuter  greasr  or  pearly*  a1«o  brieht  or  earthy.  Color 
iBabella-yellow,  galphar-yellow,  or  nearly  wnito,  Bometimea  reddish  white.  Streak 
yeliowish  white  to  white. 

CoMp.— Sb,0.  or  Sb,0,.Sb,0,  =  Oxygen  211,  antimony  78-9  =  100. 

Pyr.,  atc^RB.  tnfiulble  and  unaltered:  on  diarcoal  catUy  reduced.  Soluble  In  bydiO* 
cUoric  icid 

Oba.— Ocean  at  Tarious  mines  of  stibnite,  and  results  from  the  alteration  of  thb  and 
other  KDtimoDial  ores.  Found  at  CemiDtes  in  Oalicia.  Spain;  Chazelles  in  AuTergne; 
FelaSbiaya,  Kremottz,  and  elsewhere  Id  HiingaTy;  Perela  to  TuscaDyx  near  St.  Mlnven.  at 
Wbenl  Lea,  at  Wheat  Kine,  and  at  KodelHoa,  In  Cornwatl;  Id  Aynhire,  Scotland,  at  HarV 
Bil!;  Id  Borneo,  in  rhombic  prisms  h^lf  an  Inch  long,  terminntlnf  In  two  planes,  and  alio 
BuaiTe;  at  the  Carmen  mine  at  Zacualpao  in  Mexico;  at  South  Ham,  Wolfe  Co..  Quebec; 
in  CkUfoniia,  Tulare  Co.,  at  Pass  of  San  Amedio,  wttb  atibDite;  with  other  autiiuuuy  uiju- 
enls  b  Berier  Co.,  Ark. 


33X  STIBIOGNITB.  Antimony  Ocher  pt  (Syn.  under  Cemotlte).  fitlbiconlae  Btud., 
Tt.,  2,  016,  1832.  Sttblith  Blum  <t  J)e^»,  J.  pr  Cb.,  40,  816,  1847.  Stlblconlte  A^. 
Am.  J.  8c,  34,  207,  1862. 

MassiTer  compact.   Also  as  a  powder  and  in  crusts. 

U.  =  4-5*5.   G.  =  5*1-5-23.   Luster  pearly  to  earthy.    Color  pale  yellow  id 
yellowish  :irhite,  reddish  white. 

Ce»F^ProbabIy  H  Sb,0,  or  Sb^O..H,0  =  Oxygen  19  9,  antimony  74*5, 
mter      =  100.   Lsnalfy  more  or  lew  impure. 

Anal^l.  Blum  ft  Delib,  L  c.  8,  Santoe,  Chem.  Newa,  36,  187,  1877.  t,  Sharpies, 
ia.  J.  Be.  aOL  428. 1880. 

O        8b      As  H,0 
1.  Ooldkroiwcfa  G.  =  5-28       19-54    75  88     tr.     4  68  =  100 

8.  Serler  Co.,  Arkaulu  O.  =  S  58       19  85  (76  15]    —     8  08  bMOI.  Q-»  =  100 
8.  Sonora  G.  =  6  07      I'iO  0]     75  0      —  5-0 

Pyr.— In  the  closed  tube  gives' off  water,  but  does  not  fuse;  on  charcoal  decrepitate^ 
fines  with  difficulty  to  a  gray  «lag,  and  gives  a  white  coating. 

Obs. — From  Croldkronach,  Bavaria;  with  cemotite  in  Borneo,  cf.  Frenzel.  Min.  Mltth., 
,296,  1877.  Prcbabty  from  ottier  localities  of  antimony  ocher.  Forms  exteoHive  deposits  in 
Sonora,  Mexico,  usually  massive.  H.  C.  Lewis  speaks  of  glasny  octahedral  crystals  witb 
G.=s4'0;  be  found  81  p.  c.  BtO  (Aroer.  Nat.  608,  1882).  IWmondl  mentions  a  similar 
laioenl  derlTed  from  the  alteration  of  stlbulie  from  Cliayramonte,  Cajamarca,  Peru. 

VoLOXKiTX.  Antimony  Ocher  pt.  Hvdrous  Antimonic  Acid.  Volgerite  Dana,  Min., 
Iftl654.   Cunenglle  Smng..  Min.,  29,  IS'SS. 

Jfustve,  or  aa  a  powder.  Color  while.  Analyaii:  Cumenge.  Ann.  Mines,  30.  60, 1861 

O  17^        Sb«2  0        HiO  IS  O        FetOi  10        gangue  8  0  =  96-0 
This  corresponds  peibaps  to  8biO».4niO 

From  the  province  of  ConBtantine,  Algeria.  Volger  remarks  that  white  anOmwy  ocher 
(3biO*.5HiO)  is  a  common-  result  of  the  alteration  of  stibnlte.   Eatwl'^kl.  Min..  77. 

The  following  are  oncertata  mlnemls  containing  chiefly  oxide  of  antimony. 

BiTOTTTB  Duehux.  C.  R..  78,  1471.  1874.  „ 

Amorpfaous,  compact,  with  a  stony  look.    FVacture  uneven.  Fngile.    H.  a  8-6-1 

G.  =  S-5.V3-62.    Opaque.   Color  yellowish  grem  to  grayish  green.  Streak  grtylah  green. 

AaaJysIa. — Pncloux : 

86.0.48-00        Ag>0M8        CtiO  89-50        CO,  2100  CaO  Ir  =108  88 

Occoni  in  small  irregular  masses  dl«emlDSt«d  through  a  yellowish  white  llmesione,  on  th» 
west  side  of  the  Sierra  del  Cadi,  pravlnce  of  Lerida.  Kamcd  after  Prof.  Rlvot  of  the  Boole  dee 
Mines,  l^ria 

Sttbianxts  £  Ootdtmith.  Proc.  Ae.  Philad  .  154.  1878.  An  alteration  product  of  stibnlte, 
tna  Vicuidli  AVIWdtak  IMtS)  parous    U.  =  S.  Q.  ^  S  87.  color  nddlih  yellow,  ol 
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powder  pale  yellow.  Luster  dull.  Analysis  bv  W.  H.  Dougherty.  1.  c:  BbiO.  81-31,  H,0  4'4«, 
gvnguo  13-55.  After  deduction  of  the  hnpunlied:  SbiO.  94-79,  H,0  5-21  —  100,  vbicb,  if  tha 
results  could  be  trusted,  would  correspond  to  the  formula  &biOi.H*0. 

Stibiofbrrite  R  OoldimWi.  Proc.  Ac.  Fhilad..  p.  866,  1H73.  Amorphous.  Biittk^ 
fracture  uneven  to  cooehoidal.  H.  =4.  O.  =  8-598.  Luster  slightly  resinous..  Color  yeHo-w 
to  brownish  yellow.  'Streak  dull  yellow.  Soluble  in  hydrochloric  acid.  Analysis: 

SbaO.  42-96      Fe>0,  8  85      HgO  16  36      SIO,  8  84      loss  100  =  100 

'     Occurs  as  a  coating,  sometimes  }  inch  thick,  on  stfbnite  from  Santa  Clara  Co.,  Csl. 

Pabtzfte  a.  ArenU,  Am.  J.  Sc.,  43,'S62.  1867.  Aprarently  a  hydrous  oxide  of  antimony 
mixed  with  various  metallic  oxides,  as  pronounced  by  Blake  <ib.,  4^  119).  It  varies  in  color 
from  yellowish  greea  to  blackish  green  and  black;  has  G.  =  8*8:  H.  =  8-4;  and  an  even  con- 
cboldal  fracture. 

An  analysis  afforded  ArenU :  Sb,0»  47  65,  Cu,0  8211,  Ag,0  613,  PbO  8  01,  FeO  2-38, 
H«0  8'39  =  98-51.  It  occurs  in  the  Blind  Spring  Mts.,  Mono  Co.,  California,  with  argentiferous 
galena,  and  antiraonial  ores  of  lead  and  silver, -from  whose  decomposition  i£  has  probably 
proceeded.   Named  for  Dr.  A.  F.  W.  Partz. 

A  related  miocml  occurs  at  the  mine  of  San  Lorenzo,  province  of  Iluaylas,  add  mine  dfls 
Italiens,  province  of  Cajatambp,  Peru,  Baimondi,  Min.  P6rou,  pp.  88,  86,  87»  1878. 

Stetefeldtite  E,  Riotte,  B.  H.  Ztg.,  26, 253,  1867.  ■  Appears  to  be  very  similar  to  partzitte. 
It  occurs  massive;  blockish  and  brown  in  color;  H.  =  3'5-4-6;  0.  ^  413-4-24,  withashlniog 
streak,  Stetefeldt  (ib.,  p.  381)  found  as  a  mean  of  two  analyses:  SbaO*  48  77.  S  4*7,  Ag  33-74, 
Cu  13-78,  Fe  1  '83,  HtO  7-9;  and  thence  deduces  Sb,Ot  46-47,  8  4-59.  Ag  38-28^  Co  2-97.  J'eO  2-41. 
CuO  1828.  H,0  7-75  =  100. 

It  comes  from  southeastern  Nevada,  in  the  Bmplre  district;  also  In  th«  Philadelphi* 
district.   Kamed  for  the  mining  engineer,  Ch.  Stctefeldh 

An  antimonite  of  copper,  resembling  stetefeldtite.  hiis  been  described  by  Domeyko  ss  oc- 
curring at  the  Potochi  copper  mine,  near  Huancavelica,  Peru.  It  is  amorphous,  compact. 
IVacture  smffothoruncven.m  parts  coarsely  gmnulnr  Color  black  or  greenish  black.  Streak 
yellowish  green.  Luster  weakly  resinous.  An  analysis  on  the  purest  material  obtainable 
(though  still  mixed  with  some  sub-sulphate  of  copper)  ^ve:  Sb,Ot  82-93.  CuO  83*27,  FesO.  11-14; 
ZnO  0  50,  SOi  1-00.  H.O  (loss  at  low  redness)  18-53,  insoluble  1*57  —  96-94.  B.6.  infusible: 
IMssolves  readily  fn  hydrochloric  acid.  Domeyko  regards  the  mineral  as  probably  having  com* 
from  the  decomposition  of  chaloostlblte.  8d  Appendix  Min.  Chili,  1871. 


m.  Oxides  of  the  Iffetals. 
A.  Anhydrous.  B.  Hydrous. 

A.  Anhydrous  Oxides, 

I.  Protoxides,  E,0  and  RO 

II..  Sesquioxides,  R.O, 

11  in 

ill.  Intermediate.  RI^O,  or  etc 
IV.  Dioxides.  BO,. 


1.  Protoxides,  R.0  and  lUX 

828.  Water,  X09  H,0  Hexagonal  $  =  1*4026 

221   Capritd  Cn,0  isometric 
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PericUM  Group.  BO.  ItometriOi 

m  PoridMtt  HgO 
IM.  lufusrito  MnO 
m.  BoBMBito  NiO 


m  ZiMiU  2a0         Hexigoiua  1*6219 


FbO        Orthorhomino        Wm  :  1  :  0-9764  (artif.) 


SSa  Toiorito        OoO        HoDoctinio  14902 : 1 : 1-3604     80°  28' 

HelftooDite 


flaS.  WATBR.  WuMT  Gmtt.   Vstteo  SvMd.  Eau  Fr.   Aoqnft  Itat.   Agtu  ^n. 

Water  exists  In  tbne  stites:  (1)  i  soUd,  Ici;  at  or  bcl  jw  0*  O. ;  (9)  •  liquid,  Watsb  proper, 
benreea  0*  and  100°;  (3)  a  «u,  Steak  aod  AquboVb  Vapob,  tiu  fonner  at  100°  C.  under 
a  prtMure  of  780  mni.,  or  at  hfgrher  or  lower  temperatures  with  leqolalle  Increase  or  decrease  of 
pnsiure.  tfae  latter  In  the  atmosphere  at  all  temperatures. 

JOB.  Els  Germ.   Is  Bw»d.   Glace  Fr.   Ohilcclo  ItaL 

Hexagonal;  probably  hemimorphia  Axia^  1*4026  apint>x.;  0001  A  lOll 
=  58"  18i'  Kordenskioia. 

PonBa* :  e  (0001.  O).  m  (lOlO,  i);  r  (1012,  \\  $  (lOll,  1),  t  (40ll,  4). 

Anglea;  er  =  •89*.  es  a  58'  18*',  c*  =  81°  l»i'.  fr'  =  W  41'.  m'  =  60*  aif,  tf"  =  69'  14'. 

Dutinct  faces  rare.  UBnally,  as  anow  crystals,  in  compoand  six-rayed  stellate 
forms  of  great  Tariet^  and  delicacy;  occasionally  as  hail*,  with  hexagonal  crystals 
projecting  from  a  solid  nndens,  or  rarely  in  distinct  quartzoids.  Also  grannlar  and 
compact  massive. 

Bhtile  at  low  temperatnres,  bnt  somewhat  less  so  near  the  melting-point. 
H.  =  1-5.  G.  =  0*9167  Bansen*.  Fractnre  oonchoidal.  Luster  vitreons.  Color- 
less to  white  when  pure,  bnt  in  thick  layers  pale  bine.  Transparent.  Optically 
nniaxial,  pOsitiTe.   UefractlTe  indices,  Reosoh*: 

ttV  =  1-30598    ^  =  1-30734        =  1-3120   ^  =  1*3136  1*317   €,=  1-321 

Alao  Ueyer': 

=  1-2970  Li  at  -S'C.  to,  =  1*3090  Na  at  -8'  a?^  =  1*3107  Tl"  at  -  SS" 
Cr  =  1*3037    "      «        €,  =  1-3133    «      "  =  1*3163    «  « 

C«mp — H.O  =  Oxygen  88*9,  hydrogen  11  1  =  100. 

Otaa. — Formed  asacoating  over  ponds,  lakes,  rivers,  etc.,  at  tow  temperatures;  also  direct  from 
water  vapor  la  the  atmosj^iere  as  snow,  often  in  crystals  of  Breatbeauty^  and  variety  of  form;  also 
as  IroKt,  bail,  etc.  Forming  permanent  fields  of  snow  at  deflalte  altitude^  depending  upon  the 
latitude;  under  favorable  otmdltlons  changed  into  solid  Ice  and  descending  as  glaciers  far  below 
the  sDOw-line;  also,  when  the  latter  reach  the  sea,  forming  icebergs  earned  by  ocean  currents- 
ioto  lower  latitudes. 

Of.  Ak.  Stockh.,  17,  439,  1860,  or  Pogg.,  114,  612,  1861;  the  measurements  are  only 
approximate,  and  bat  little  weight  can  be  given  to  tbem;  forms  apparently  orthorhombtc  or 
Wrsgonal  were  ahw  obaerred.  Cf .  also  Clarke.  Trans  ('ainbridge  Phil.  Boc.,  1,  210,  1821; 
Bravais.  on  hakM.  etc..  Ann.  Cb.  Phys..  21,  861,  1847;  Leydolt,  Ber.  Ak.  Wien,  7,  477,  18B1; 
^^ing,  Pogg.,  183, 161. 1864.  Later  Koch.  Jb.  Min.,  449,  1877:  Klock^  lb.,  279, 1879;  1,  28 
I8S1  MztiD.  Ana.  Cb.  Fhya,  13,.S88.  1678.  A  great  variety  of  snow-ciystals  ans  flgured  by 
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Sooresbr  lo  his  History  and  DescHptioo  of  (he  Arctic  RegtoiiB,  Iddtf.  *  Pogg..  141,  7,  1890 
■*  Cf.  Pofg..  146,  47S,  1873,  Nature,  Dec.  13, 1889  (figures  fnnn  Abich.  HflU.  1871);  Am.  J. 
Sc.  40.m  1890.   *  Pogg.,iai.  573.  1864;  earlier.  Bravds.  I.  c.   *  Wied.  Aon..  31,  831,  1887: 


32^  OUPBITEt.  Aes  caldarium  mbro-fnacum,  0«rm.  Lebererzki(t>fer,  Agrie.,  Foss., 
|884,  iDterpr..  463,  1S46.  Mioera  cupri  calclformfs  pura  et  fodurata,  colore  rubro.  vulgo 
-Kupferglas,  Kupfer  Lebererz.,  Onmit.,  Mtn.,  178,  17B8.  Cuprum  tessulatum  uudum  Linn., 
gyst,  172.  tab.  Tiii.,  1756:  Cuprum  ciyst.  octa6drum  t6..  1768.  Octahedral  Copper  Ore.  Ked 
Olassy  Copper  Ore,  EM,  Foss.,  1771.  Mine  rouge  de  cuivre  8(^e,  Min..  1773.  Mine  de  cuivre 
Titreuse-  rouge  de  UaU,  Crist.,  1773, 1783.  Ro^es  Kupferglas  PoUom.  Kord.  Bellrilge,  6,  283, 
1708.  Rothkupfererz. .  Cuivre  oxidul6.  Ozydulated  copper.  Zigu£ltiie  Beud.^  Tr..  3,  718. 
1883.   Ruberite  Chapm,,  Pract.  Min.,  68. 1848.   Ouptit  Umd.,  Handb.  548, 1845.   Ruby  copper; 

Ziegelerz  =  Hie  Ore;  Kupferlebererz;  Hepatinerz.    Zlguellaa  itot. 

HaarfOrmiges  Rothkupfererz.  Cuivre  -oxidulS  capiUaire.  H.  Kupferblathe  Bautm. 
C^UIary  Red  Oxide  of  Copper.  Chalkot^chit  Qlock.,  Qrundr.,  869. 1830.  Plush  Copper  Ore. 

bometric;  with  trapezpliedial  hemihedrism.   Observed  forms': 

«:<100.-f-»)        o  (111.D  « rSlD,  ^3)        q  CSSl.'S)  6  (688.  |-|)>        f  (881,  »|) 

«l(liO,  »'j  17(510,  t-5)        2»(83l,  3)  nC311. 2-3>  /3(833,H)* 

Abo  «  (986,  t-{)  developed  as  a  trapezohedral  hemlhedral  form,  f .  8.  Hlers*. 
Commonly  in  octahedrons;  also  in  cubes  and  dodecahedrons,  often  highly 
fnodified.    Si^etimes  cubes  lengthened  into  capillary  forms.  ■  Also  massive, 
■granular;  sometimes  earthy. 

•  Cleavage:  o  interrupted;  rarely  a*.  Fracture  conchoidal,  uneven.  Brittle. 
"Hk  =  3*5-4.  G.  =  5'S5r-6*15;  5*992,  Haid.  Luster  adamantine  or  submetallic  to 
earthy.  Color  red,  of  various-  shade's,  particularly  cochineaI-red>  sometimes  almost 
l)lack;  occasionally  crimson-red  by  transmitted  light.  Streak  several  shades  of 
brownish  red,  shining.   Subtrausparent  to  enbtranuacent.   Befractive  index  biirh* 

^,  2-849  Fizeaa'. 


1>  2.  8. 


Arizona.  Govt  Perm,  Ek.  Oorowall,  Mien(*. 


V«r.— 1.  Ordinary,  {a)  Crystallized;  commonly  In  ocUh^ro&fl.  dodecahedrona.  Cubes, 
and  Intermediate  forms;  the  crystals  oft^h  with  a  crust  of  malachite;  (&)  massive. 

3.  OapUlaryf  ChaleotriehUa.  Plush  copper  Ore.  Id  capUlary  or  aclcular  cry8taIlIzation& 
which  are  cubes  elon^ted  In  the  direction  of  the  octahedml  axis  (Knop.  Jb.  Mtn.,  631.  1861). 

8.  Earthy;  TU«  Oie,  Zlegelerz  Oerm.  Brick-red  or  reddish  brown  and  earthy,  often  mixed 
wiUi  red  oxide  of  iron;  sometimes  nearly  black.  The  hepatiTiert.  or  Uver  ore,  of  Breithaupt  baa 
a  liver-brown  color..  Von  Bibra  found  (J.  pr.  Ch.,  96,  308,  1666)  the  tllc-ore^of  Algodon  bay, 
Bolivia,  to  he  a  mixture  of  atacamlte.  cuprite,  hematite,  and  other  earthy  material. 

€omp. — Cuprous  oxide,  Cu,0  =  Oxygen  11*3,  copper  88-8  =  100. 

Pyr.,  etc.— Unaltered  in  the  closed  tube.  B.B.  in  the  forceps  fuses  and  colors  the  flame 
emerald-green;  if  previously  moistened  with  hjrdrochlorio  add.  the  color  Imparted  to  the  llama 
la  momentarily  aznre-blue  from  chloride  of  copper.  On  charcoal  flrat  blacluna,  then  fuses,  and 
la  reduced  to  metallic  copper.  With  the  fluxes  gives  reactions  for  copper.  Bolnble  in  con- 
centrated hydrochloric  acid,  and  a  strong  solution  when  cooled  and  diluted  with  cold  water 
yields  a  heavy,  white  precipitate  of  subchlorlde  of  copper. 

Obe.— Occun  at  Kamsdorf  and  Saalfeld  in  Thurlngta;  at  Les  Capanne  Yecchie  In  Tuscany; 
on  Elba,  in  cubes;  in  Cornwall,  in  fine  translucent  crystals  with  native  copper  and  quartz,  at 
Wheal  Oorland  and  other  Cornish  mines;  in  Devonshire  near  Tavistock;  in  isolateo  crystals, 
aometlmea  aa'inch  i9  diameter;  in  lltbomarge,  at  Cbesay,  near  Lyons,  which  are  generally  oo^el 
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with,  or  eotirelT  altered  to,  malachite;  at  Ekatcrioburg  iu  ihv  Ural;  tn  South  AuBtnUt;  alw 
ibuodant  in  Chui.  Peru,  Bolivia;  very  fine  crystals  from  Aodacollo  u«ar  Coqiilmho. 

In  the  U.  8.  it  has  been  obserred  at  Scliuyter's,  SfHoerrtlle,  and  Klemington  copper  mioea, 
N.  J..  crTStalllzed  and  massiTe,  associated  with  chrysocoUa  and  nsiive  copper;  also  near  New 
Bniuwick.  N.  J.,  in  red  shale;  3  m.  from  Ladenton,  Korklanrl  Co..  N.  Y..  with  green  maUcbit* 
in  trap;  in  soft  earthy  form  in  sandAtone  at  Cbenhlre  near  Ki-w  IIav«o,  (.'onu.;  at  Cornwall, 
Lebsoon  Co..  Pa.;  in  the  Lake  Superior  rcgioD;  at  llic  uippcr  minea  In  St.  Genevieve  Co.,  Mo. 
With  malachite,  limonite,  He,  at  the  Copper  Queen  miue,  Bi!(l>ee.  Arizona,  ftomettmes  In  line 
crystslB;  beautiful  chaieotriehite  at  Horenct;  al  (lifton,  Graham  Co.,  in  crystals,  aud  massive. 

Named  cuprite  by  Haidinger  from  the  Latin  cuprum,  copper. 

ArtiL— An  oocasional  furnace-product.  Cf.  Arzrunl.  Zx.  Kr,  18,  58.  IHM.  Also  a  recent 
foimatioii  on  buried  copper  coins,  bronze  utensils,  etc..  cf.  Fletcher,  Min.  Mag.,  7.  187,  1H87. 

Alt^A  deoxidatlon  of  cuprite  sometimes  takes  place,  producing  native  copper.  It  also 
bemnies  carbonated  and i^ven,  by  means  uf  carbonated  watcni.  changing  tomalachiteor  aztirite; 
i>r  through  a  silicate  in  solution  it  is  changed  to  chrysocolla;  or  by  taking  oxygen  it  becomes 
luelaroute.    Limonite  occutb  ait  a  piieudomorph  by  substitution  after  cuprite. 

Re£— '  Cf.  Mir..  MIn.,  228,  1»52;  Sihrauf.  Atlas,  l.  An  early  paper  illustrated  with  ft 
plates  sod  106  figures  is  given  by  PbilHits  in  Trans.  U.  Soc.  London,  1,  28.  IHll.  ■  Sclirauf, 
Li»keanl.  Cornwall.  MIn.  Mitth.,  106,  1871.  *  Miem,  Wheal  Phu>nia,  Min.  Mag..  S,  mi,  l«>f9. 
*m.  Mag..  18.  137,  1884.    *  Quoted  by  Dx.,  N.  R..  10,  1867. 

llTDBocirpUTB  Ornth.  Report  MId.  Peon.,  46,  1875.  From  Cornwall,  Lebanon  Co.,  Penn. 
la  perhaps  a  hydrated  cujnlte.  Amorphous,  orange-yellow  to  orange-red;  forms  very  thin  coat> 
lags,  flomettmes  r^?-like,  upon  magnetite.  A  similar  subatance  baa  been  noted  with  cuprite  at 
Schtpbad),  Baden  (Sandb.>. 


Peiiclase  Group.   RO.  Inometric. 

936.  PBBIOUkSB.  Periclasia  AMkxAi,  Hem.  Min.,  Naple^  1841.  PerikliaOtfrm.  Pnl- 
daaite. 

Isometric.    In  cubes  or  octahedronH.    Also  in  graiiiB. 

Cleavage:  cubic,  perfect;  octahedral  less  dUtinct.  11.  =  nearly  G.  G.=  3  674, 
Vesuvius;  3  90,  Nordmark.  ColorlesB  to  grayish,  and  dark  green.  Transparent 
to  traoslucent. 

CMph — Magnesia,  MgO  =  Oxygen  40,  magnesium  60  =  100.  Iron  or  manga- 
nese may  be  also  present. 

AnaL— 1,  2,  Damour,  Ann.  Mines.  3,  881,  1848,  and  Bull.  Boc.  O.  Fr.,  0,  811,  1849;  also 
earlier.  Sec.,  1.  c.  and  5th  JEd.,  p.  184.  8,  A.  SjOgrvn,  O.  FOr.  FOrh.,  9,  026.  1887.  4,  Q. 
liDdstrOm.  lUd. 

MgO     FeO     MnO    ZnO  Ign. 

1.  Yeaurius   O.  ^  8-674  98-80  5  07  —         —  —  =  99  88 

3.  "  98-88  6  01  —  —  —  s  99-89 
&  Nordmark  G.  =  SiN)  |  86  88  0  46  8-37  1-98  '145  =  98-54 

4.  "  87-88  0-19  8  00  S-52>  —  =  99  00 

■  Incl.  aome  MnO. 

^r.,  ate. — 6.B.  unaltered  and  infusible;  the  manganeslan  variety  becomes  dark  colored. 
With  cobalt  solution  after  long  blowing  B.<wunie8  a  faint  llesb-rvd  color.  The  pulverized  mineral 
Aowsan  alkaline  reaction  when  mointened.  and  diiutolves  in  mineral  acids  without  fttervem-eQce. 

Oba. — Occure  disBemiuated  through  ejected  mtuwes  of  a  white  limentonc,  and  in  spots  of 
nnall  clustered  crystals,  on  Mt.  Somma,  sometimes  with  forsterile  and  earthy  magnesite.  At 
the  KitteLn  noaoganese  mine,  Nontmark,  Wermland.  Swcflen.  in  small  grainH  in  a  dolomitic 
limestone  together  with  haiianiAnnite;  the  grains  are  surrounded  by  a  more  or  less  distinct  zone 
of  bnicite  formed  by  alteration. 

Peculiar  pseudomorphs  of  serpentine  (and  in  part  nf  dolomite),  nhowinf;  a  mnicture  Rp> 
psrently  corrbsponding  to  a  highly  perfect  cubic  cleavage,  huve  l>een  observed  at  the  Tilly  Foster 
iron  mine  at  Brewster,  N.  T.  (J.  D.  D.,  Am.  J.  Sc..  8,  37.5,  1H74).  The  nstiire  of  the  original 
aiioeral  is  in  doubt;  Tschermak  has  suggested  that  it  may  have  Ix'en  periclnw:. 

Named  from  xepi,  about,  and  KXat7i%,  frwture,  in  allusion  to  the  cleavage. 

Arti£ — Formed  in  crystals  of  a  cubo-octahedral  form  by  making  lime  to  net  at  a  high  tempW' 
stare  on  magnesium  borate  (Ebelmen);  by  the  action  of  hydrochloric  acid  gas  on  magnesia 
(Derille);  1^  the  action  of  magneatum  dUoride  on  lime  (I^iubree). 

336.  MAKaANOSITB.   Manganosit  BUm»trand.  O.  FOr.  FOrb.,  3.  170,  1874 
Isometric.    In  minute  octahedrons,  with  d  and  rarely  a. 
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Cleavage:  cubic.    H.  =  5-6.   Q.  =  5*18.   Luster  vitreotiB.    Color  emerald 
green  vhen  fresh,  becoming  black  on  exposare.  Isotropic. 

CoBp. — Manganese  protoxidej  MuO  —  Oxygen  22*6,  manganese  77'4  =  100. 
AuL— BlQDUtnnd.  9  F(Vr.  FiUu..  2, 1874. 

HdO        FeO       HgO  CaO 
I  98-04        0-42        1-71        010   =  100*88 

Pyr^  etc — B.B.  blackens,  without  sensibly  fufiiog.  Dissolves  with  difficulty  in  atnng 
nitric  acid,  formiDg  a  colorless  solutioD.   lieacta  for  manganese  with  the  fluxes. 

Obs. — Occurs  with  pyrocfaroite  and  manganite.  in  a  manganiferous  dolomite  (anal.} 
OaCOi  S6-47,  MoCO.  8010,  HgCO,  18*56,  F^d  018  =  100-81,  Blomstrand)  at  L&ngban, 
WermUad,  Sweden;  alao  in  calcite,  brudte,  or  dolomite,  with  bausmannite,  pyrocfaroite,  garnet, 
etc.,  at  the  Hoes  mine,  Nordmark,  Wermland,  Sweden. 

227.  BUNSBNITB.  Nickelozydul  0.  Bergemann,  J.  pr.  Ch.,  78,  848, 18S8.  Bunsenhe 
Dana.  Min.,  184,  1868. 

Isometric.   In  minute  octahedrons,  sometimes  having  truncated  edges. 
H.  =  5*5.    G.  =  6-398.   Luster  Titreous.    Color  pistachio-green.  Streak 
brownish  black.   Transluceni   Artificial  crystals  obscrvM  in  slags  hare  a  metallio 
loster,  and  brownish  black  color. 

Comp. — Nickel  protoxide,  NiO  =  Oxygen  21o,  nickel  78*5  =  100. 
Obs.— Occurs  in  caTitieswith  other  nickel  ores,  and  ores  of  uranium,  at  JobaDDgeorgenstadt. 
Named  after  Prof.  R.  W-  Bunsen  of  Heidelberg  (b.  1811),  who  observed  long  since  artiflcial 
crystals  of  ibis  nickel  oxide. 


338.  ZINOITB.  Red  Oxide  of  Zinc  A.  Bruce.  Bruce's  MIn.  J.,  1.  No.  3,  96. 1810.  Zink- 
oxyd.  Kothzinkerz,  Germ.  Zinc  oxvde  P^.  Red  Zink  Ore.  Zinklt  Haid.,  Uandb.,  548,  1S4& 
Spartalite  B.  eft  JT,  218,  1852.   Sterlingite  F.  Alger,  Min.,  565.  1844. 

Hexagonal;  hemimorphic.    Axisfl  =  1-6219;  0001  A  1011  =  *61  °54'  Rinne'. 

Foms*t  43(0001,  O).  fn(10iO.  I).  pUOil,  1).  Also  on  artlf.  cryat.*:  a  (1120,»-2),  <  (1013,  i>, 
P  (80to,  t).  »  (1018.  i),  » (SOBS.  {).  q  (8028,  |),  S  (8089,  \f  as  tw.  pi.,  «  (80§6.  |),  y  (8021,  8;: 
4^1121,  2.2)»;  ft  (2188, 

Angles:  pp'  =  68'  81',  cp  =  W  60',  eeo  =  48'  20*,  «©  =  71*  88*,  «i  =  72°  58'. 

Natural  crystals  rare,  hemimorphic  (f.  1);  usually 
foliated  massive,  or  in  coarse  particles  and  grains;  also  with 
granular  structure. 

Artif.  crystals  generally  prismatic  (m)  or  quartzoids  (p)  with  e; 
hemimorphic  in  habit  (as  also  ahowu  by  etching-ligures,  Rinne,  1.  c.i 
like  wurtzite,  greenockite,  iodyrlte,  with  which  sptecies  it  is  bomceo 
morphous.  Also  twinned,  with  €  as  tw.  pi.,  Bath*;  also  with  e  tw. 
pi.  and  comp. -face,  Riuoe. 

Cleavage:  c  perfect;  prismatic,  sometimes  distinct. 
Fracture  subconcnoidal.  Brittle.  H.  =  4-4 ■».  G.  =  5*43 
-5-7:  5-6B4,  cryst.,  Blake.  Luster  subadamiintine.  Streak 
orange-yellow.  Color  deep  red,  also  orange-yellow.  Trans- 
lucent to  subtranslucent.  OptiaiUy  +. 
Comp. — Zinc  oxide,  ZnO  =  Oxygen  19*7,  zinc  80*3  =  100.  Manganese  protox- 
ide  is  sometimes  present. 

AnaL— Stone,  Sch.  Uines,  Q.,  8,  140,  1887.   See  also  5tb  Ed.,  p.  135. 

ZqO        MdO  Fe«0. 

1.  Sterling  Hill    G.  =  5-631  93-28         6-50         0  44  =  100-28 

2.  "        "      O.  =  5-507  84-80         5  54         0-86  =  100  20 

Pvt.,  etc.— Heated  in  the  closed  tube  blackens,  but  on  cooling  resumes  the  original  color. 
B.B.  mfusible;  with  the  fluxes,  on  the  platinum  wire,  gives  reactions  for  manganese,  and  on 
charcoal  in  R.F.  gives  a  coating  of  zinc  oxide,  yellow  while  hot,  and  white  on  cooling.  Xhe 
coating,  moistened  with  cobalt  solution  and  trentpd  in  O.F.,  assumes  a  green  color.  _  Soluble  in 
acids  without  effervescence.  On  expoBure  to  tlie  air  it  siilTers  a  partial  decomposition  at  tbe 
wrfare.  and  becomes  invested  with  a  while  coating  of  zinc  carlionate. 
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Ob« — Occurs  with  frukltolte  and  wtllemtte.  at  Steritog  Hill  near  Ogdeosburg.  and  al 
Mine  Uill.  Praoklia  Furoace.  Hussex  Co  ,  N.  J.,  sotneiiinea  10  lamellar  mantel  in  pink  caldte. 
It  was  tirsi  notit>ed,  described,  aud  aualyuid  by  I>r.  Bruoe.  Uaa  been  reported  u  fcmnlng 
pteudomorphs  after  sptialerite  at  Sclioeeberg. 

AitiL — Mitacberlicb  has  observed  minute  six-sided  prisma  Id  the  iroD-fumacet  of  EOnigB- 
hOtte,  in  Sileaia.  Similar  crystals  have  het-u  met  with  iu  the  zinc  furnaces  oearttiegen;  alsolD  tne 
funuces  and  roast-heapa  at  the  Mew  Jersey  zioc  mines;  surface  druKy,  color  white  to  amber- 
yellow  lAm.  J.  be.,  13,  417, 1B52);  in  beugooal  prisma  in  the  zinc  fumares  at  Bethlehem,  Pa., 
sad  Newark.  N.  J.;  by  L.  StadtmQiler  at  tbe  iron  furnace  of  Van  DeuaenvUle,  MaM.;  also  at 
oilier  rurnaoea  in  Europe  and  America.  C'f.  also  ref.  below  aud  Gorveu,  Bull.  Boc.  Hin..  10, 
M,  1887. 

Ba<.— 'Artif.  cryst.  from  Lerbach  in  the  Harz.  Jb.  Miu  .  3,  164.  1H84:  Rose  gives  m'  = 
53M7'to52'aO  ,  Kr.-Chem.  Min.,  M.  1852.  *E.  S.  D..  Franklin  Fiimsce,  N.  J.,  Am.  J.  S<-., 
32,  389,  188ft.  ■  C'f.  Uausm.  for  a  reconciliatioo  of  earlier  obserratUmft,  llaodb.,  3.  199,  1847. 
{Stud.,  Gdlt.  Ver.  Bergm,  Freuude,  6,  215];  some  of  tbew  planes  are  doubtful;  also  tirelm,  ller. 
Oherbess.  Ges.,  34, 1886.  «  Rath.  Pogg.,  122,  406,  1H64.  *  Biisz,  anif.  cryKt..  ZH.Kr.,  16, 6£1, 
1H89.   *  Id..  Pogg.,  144,  080,  1871:  cf  Levy.  Ann.  Mines.  4.  516.  1848.   Hee  p.  105S. 

CALCoziscrrK  Shepard.  CoDtrib.  Mln.,  Amherat,  1HT6.  Am.  J.  Sc.,  13,  281,  1876.  A  aub- 
stanw  from  Sterling  Uill,  New  Jersey,  described  as  tutvlngR  tine granularto  columnar  ilructura, 
light  orange-yellow  colw.  Il  la  prob^ly  a  mechanical  mixture  of  aincUe  and  calcfte,  aaan 
antlyns  indicates. 


239.  MA8SIO0T.  Huot.l^Kn.,  846, 1841.  Massirottlte  A.  /)'^i:Afiirdi  I  Metalll.  1.  221, 1888. 
Lead  ocher,  Plumbic  ocher.  Lead  oxide.  Bk-tu|latle,  Blctoxyd,  Germ.  Chryititin  Wei*baeh, 
Syoops.  Hiu..  {>4.  1875.  Plomboxidelauue^r.  Piomboossidato/toJ.  Lilarjlrio  natiTO<£ipan., 
Domeyko.  Min.  Chili,  1879. 

Massive;  stracture  scaly  crvstiilline  or  earthy. 

iJ.  —  2.  G.  =  8*0;  7  H:t-"7'!tH,  Mexico,  Ptiph;  {)-2-9-36  when  pure,  Luster 
doll.  Color  between  sulphur-  and  orpimt'iit-yellow,  vometimed  rfddish.  Streak 
lightvr  than  the  color.    0[)uque.    Does  not  soil. 

Artif.  crj'st.  early  deBcribed  as  isometric,  later  sliown  to  be  orthorhnmblc;  crvatals  thin 
tabular  I  a,  with  a  (lOU),  c  (QUI),  d  {mi),  r  (111),  « (45r»,  t  (283).  and  two  other  undetermined 
bncbypyramlda  q,  e  Nd.'   See  also  Hltscb.*.  who  descrilwK  rhombic  pyramids,  amo  Until. 
Itg.'*,  and  LOdecke*,  who  mention  tetragonal  forms;  also  JHichel*,  who  finds  them  optically 
negative. 

C«B^— Lead  monoxide,  PbO  =  Oxygen        lead  92*8  =  100.   The  natural 
mineral  is  more  or  less  impure. 
Analyses,  see  5tb  Ed.,  p.  186 

Pyr^  etc.— B.B.  fuses  readily  to  a  yellow  glass,  aud  on  charcoal  Is  easily  reduced  to  metallic 
lead. 

Oba. — It  Id  said  to  occur  at  Badenwellcr  in  Baden,  in  quartz.  Gerolt  states  that  It  has  been 
ejerled  from  tbe  Tolranoei  of  Poporalapetl  and  Jztaccltuall,  in  Mexico.  It  U  found  in  many 
plxces  ID  the  provioceB  of  Chihuahua  and  Cohahiiila  iu  considerable  qtiantiiies,  havtiif;  been 
collected  along  tbe  streams  between  C'erelvo  and  Monlerev,  beinc  »iipiM»wd  to  come  from  the 
rsnire  of  mnuntains  running  nearly  north  of  Monterey.  Tlie  k{k-(-Iiii('Iin  uifleu  2  or  more  cubic 
inebtfH  in  nize)  are  b4>tween  orpiment-  and  sulpbur-yeltow  in  color,  and  glisten  like  a  granular 
mii-u  of  a  neariy  golden  color.  The  natural  surface  is  slightly  cryMalliiie  and  shiuing,  aud  when 
broken  it  shows  a  Mvly  texture. 

OcrurA  also  at  AiL-tiin's  mines,  Wythe  Co.,  Va. 

Arti£. — Artificial  crystals  have  been  obtaltted  timong  fumnre-iM'oductHHnd  by  direct  chemical 
mHlKMi»,  as  well  as  from  fusion.  Tbe  yellow  ]Niwder  (Pl)<>>  obtained  by  beHlinc  lead  in  a  cur- 
reui  of  air  is  called  mtuai^ot;  If,  however,  Die  lieat  in  tintlicient  to  fuse  the  oxide,  the  product, 
crj'tttailizintr  usually  in  yellowish  re<l  scales,  is  (filled  UVi'in/r. 

Ret— '  Popg..  114,  619.  1861.  »  Her.  Ak.  Berlin,  II.  1H4().  >  Ber.  Ak.  Wieu,3a,288,  18.)8, 
*  Er.  C'h..  1,  181,  1881.    *  Zs.  Kr.,  8,  82,  1883.   •  Bull.  boc.  Min.,  13.  56,  1890. 


230.  TBKOBITB.  KtipfenichwBrze  Wfrn.,  Bergm.  J..  17T)9.  Mclaconitc  Iluot,  Mln.,  826, 
1841.  Tenorite  Semmota,  Opere  Minori,  45.  Napoli,  1H41,  Bull.  U.  Fr.,  13.  206.  1841-42.  Mela- 
coniaa  A.  Braerhi.  DUtrib.  ftlst.  Mln..  40.  Napoli.  1843.  MelHconite  Ihina,  Min.,  S18,  1850. 
Black  copper;  Black  Oxide  of  Copper.  Kupferoxyd  derm,  Cuirre  oxydS  oolr  Fr.  Nero  rame 
lial.    Cobra  negro  Span. 

Monoclinic  (or  Triolinic).  Axes:  a\l\h—  1-4903  :  1  :  1-3604;  =  2S' 
«=  001  A  100  Maskdvne". 

lUO  A  110  =  55^  46',  001  A  101  =  38°  IK',  001  A  Oil  =  53*  IS'. 
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Tom:  a(100,  «),  «  (OOl,  0);  «  (601,  -  6-1).  ff  (Oil,  l-i),  «  (111,  -  I),  o  (111.  U 
ff  (611,  -  6  6). 

Angles;  gg'  =  106'  86  ,  uu'  -  85°  6',  oo'  =  94°  88',  au  =  67°  4',  05  =  84°  19',  a  o  =  65°  50. 

The  axial  ratio  of  Masketyne  givea  above  (he  gives  do  angles)  was  deduced  by  him  from 
melaconite  crystals  from  Cornwall.  Artif.  crystals  were  described  by  Jenzscb  as  orthorfaombic, 
but  his  results  agree  better  with  those  of  Maskelyne  (Saicchi,  Kalkowsky).  Teiiorite  crysuls 
from  Vesuvius  luve  been  described  by  Scacchi,  and  later  by  Kalkowsky,  who  makes  tbein  tri- 
clinic  on  optical  grounds.  Supposed  Isometric  crystals  of  melaconite  from  Lake  Superior  wer* 
perhaps  pseudomorphs. 

Twins:  tw.  pi.  a.  Often  in  thin  shining  flexible  Bcales.  Earthy;  tnassiTe; 
pulverulent. 

Cleavage:  c  easy,  also  u  (111)  Mask.  Fracture conchoidal  to  nneven.  H.  =  3-4. 

G,=:  5*835  pryst., Mask.;  6-25,  massive,  Whitney;  5"952,  id.,  Joy.    Luster  metallic, 

and  color  steel-  or  iron-gray  when  in  thin  scales;  dull  and  earth;^,  with  a  black  or 

grayish  black  color,  ana  ordinarily  soiling  the  fingers  when  masfflve  or  pnlverolent 

▼ar.— 1.  Ibnortte.  In  minute  scales  with  metallic  luster,  found  at  Vesuvius. 
8.  Mslaeoniie.  Earthy  black  massive. 

Comp-— Cupric  oxide,  CuO  =  Oxygen  20-2,  copper  79*8  =  100. 

Pyr.,  etc — B.B.  in  O.F.  iDfuaible;  other  reactions  as  for  cuprite,  p.  206.  Solubleln  hydro* 
chloric  and  nitric  acids. 

Obs. — Found  on  lava  at  Vesuvius  !n  scales  from  s  twentieth  to  a  third  of  an  lucli  acroBs, 
often  hexagonal  and  sometimes  triangular;  and  also  pulverulent.  Common  in  the  earthy  fonn 
about  copper  mines,  as  a  result  of  the  decomposition  of  chalcopyrite  and  other  copper  ores. 
Abundant  thus  at  the  Ducktown  mines  in  Tennessee,  and  also  formerly  at  Copp^  Harbor, 
Keweenaw  Point,  L.  Superior.   Named  after  Sr.  Tenore,  President  of  the  Naples  Academy-. 

Bef.— 'Brit.  Assoc.,  83,  1865.  Jenzscb,  Fogg.,  107,  647,  1859.  Kalkowsky,  Zs.  Kr.,  3, 
379,  1879.   On  pnTamelaconlte,  see  p.  1048. 

Mabcylitk  Shepcerd,  Marcv's  ExpJ.  Red  River,  185. 1864,  Shep.  Min..  405.  1857.   An  on- 
certain  mixture  from  the  Red  River,  near  the  Wachita  Mts.,  Arkansas.   Supposed  to  consist 
oxide  of  copper,  sulphide  of  copper,  with  water.   It  is  evidently  a  result  of  the  alteration  of  a 
copper  sulphide.   See  5th  Ed.,  p.  137. 
A  similar  mixture  from  Peru  is  mentioned  by  Baimondi,  Hin.  FSrou,  187, 1878. 

LncB.   Calcium  oxide.   Calce  Seaechi. 

Found  at  Vesuvius  enveloped  in  the  lavs  of  16S1,  as  a  result  of  the  alteration  of  calduiq 
carbonate. 

pALLAnmrm  Adam,  Tabl.  Uio.,  82, 1869.  Falladlom  oxide.  PdO;  credited  to  Lampadiua 


II.  Sesquioxides,  K,0,. 
Hematite  Group.*  Rhombohedral. 


981.  Comndmii 

232.  Hematite 
S38.  nmenite 


A1.0, 

■Fe.O. 
(Fe,Ti)A 


Tetartohedral 


93"  56'  1-3630 
94-  0'  1-3636 
94"  29'  1-3846 


331.  CORUNDUM.  Corin(]oD(=  Sapphire,  Corundum,  and  Emery  united) /T.,  Oilb.  Ann., 
90,  187.  1805,  Lucas  Tab!,,  1,  2o7,  18(16. 

1.  Sapphikk.— 'HtK-rc^uf  Or.;  Hyacintlios  Plin.,  37,  44;  Asteria,  ibid.,  49.  Jacut  .dnsi. 
^AvBitaZ  pt.,  Theophr.  Carbunculus,  Lychnis,  pt.,  PUn..  37,  25,  29.  Saphir,  Sapphinis, 
Wail.,  Min.,  110;  Orientalisk  Rubin,  id..  117,  1747.  TeJesie  IL,  Tr..  ISOL  Corindon  hyalin 
H..  180S. 

3.  CoKuNDtiH.— AdanuuSiderites  JVtn.,37,13.  Karund  Bind.  Corivindum, Corivendum. 
Woodw.,  Cat.  Foss.,  1714,  1725.  Adamantine  Siiar  Black,  1780,  according  lo  Greville  and 
KUproth  (V.  seq.).  Demanlspath  Klapr..  Mem.  Acad.,  Berlin,  1786-87,  Berlin,  1792;  Beitr..  1. 
47.  1798;  Wern.,  Bergm.  J.,  1,  375.  S90,  1789.  Spath  adamantin  DelametA.,  J.  de  Phys.,  30.  1% 
1787;  ffaup,  ib..  193.  Corundum  Greville,  Phil.  Trans.,  1798.  Corindon  U.,  Tr.,  1801.  GorindOD 
Larmophane  B.   Corindon  adamantiu  Broitgn.,  Min..  1,  429,  1807.   Rorund  Cferm. 

*  Includes  also  pyropliauite.  MnllOt,  p.  1045,  and  perhaps  l&iigbanite,  pp.  648,  1089. 
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&  VMXKT.—  Aieovrf  ti*ApMfyiai  [=  AmenlsB  IVfcctsuiae].  TTuopKr.  SuCtitf  Dioteer.^ 
S.  Its.  Muium.  Naxlum  ex  Anueuia,  Ftin.,  3tf,  10.  Pyrlies  vivua  (t)  FHik.,  3tf.  W.  HmyrU. 
Siiiiris,^^..  Fow.,1546.  Bmergel.  tiuiiris  ferrea.  (Ta/J.  Mlo..  307, 1747.  Smlrgel,  Bdiinlrgclt 
6tm.  Emeril  A,  IV.,  1801;  CoriDdmi  gnuiuleux  H.,  I8U5. 

RhombohedraL   Axis  ^=  1-3630;   0001  A  loll  =  57°  34' 6"  iliUer'. 


Fonn*: 

c  (OOOl.  0) 

« (loio.  /) 
« (1120. 

r  (7180.  H) 

y(ioi5.i) 


*  <ioi8,  i) 
d  (loia.  *> 

r  <10il.  1) 

»  (roll.  7/ 
n  mil. -I) 


9  <0S81.-8) 

(S  (OTta.  -  \f 

e  (8240.  %.Vf 
n  (8348.  1-9) 
«  (7-7  i4  ».  v-» 
If  (ll2l.  98) 


k  (7-7  H-6,  1-9) 
«  (4488;  1-2) 
V  (11-112^  «, 
■  (2^1,  4-2) 
A  (7-7-U-8.  V  a)" 
0  (8-8'i<  a. 


r  (4481.  8-8) 
i  (49te.  |«> 
p(8-8-10-9,-|«) 


1,  Ceylon.      Banna,  lUllet.  8^  ZCiuUr,  Id.  4    C^loo.  Hsld.  6,  IfancD  HU.,  Xk. 


<  =S8-  SB' 

er  =  ir  aer 

=  »7'  41' 
=  88'  19' 
ei   =  72'  824' 
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Twins:  tw.  pi.  r;  Bometimes  penetntion-tvins;  often  polysynthetic,  and  tl 
prodnciiiK  a  laminated  structure.  Crjeitals  often  roiii;li  and  roundi'd,  especially 
uir^e.  Pianea  in  zone  ca  deeply  striated  horizontaliv;  c 
■triated  |  edge  c/r,  or  divided  into  sectorR  by  liiu>0  mtliat- 
iiig  from  center  normal  to  edges  c/n.  Also  manKive,  with 
nearly  rectangular  parting  or  peeudo-cleavage;  granular, 
coarse  or  fine. 

Parting:  sometimes  perfect,  bat  interrupted;  also  r 
dne  to  twinning,  often  prominent.  Fracture  uneven  to 
concboidal.  Brittle,  when  compact  very  tough.  H.  —  9. 
G.  —  3  95-4*10.  Luster  adamantine  to  vitreous;  on  c 
Bometiroes  pearly.  Occasionally  showing  asterism.  Color 
Uue,  red,  yellow,  brown,  gray,  and  nearly  white;  streak 
nnoolored.  Pleochroic  in  deeply  colored  varietien.  Trans- 
parent to  trandncent. 

Nonnmlly  uniaxial,  native;  sapphire      =  1*7676  to  1*7682  and  £r  =  1*7594 
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to  1-7598;  ruby  ~  1-7675,  e  =  1-7592,  Dx/  Often  abnormally  biaxial'.  PIios- 
phorescent  witn  a  rich  red  color,  and  yielding  a  double  crimson  hue  (at  A  =  6937, 
6943)  in  the  spectroscope  (Crookes). 

Var.— There  are  three  subdiTisioiu  nf  the  species  promlaently  recognized  in  the  arts,  and 
until  early  in  this  century  regarded  as  distinct  species;  but  which  actually  differ  only  In  purity 
and  state  of  crystallization  or  structure.  HaQy  first  (in  l80Sl  furmally  united  them  under  the 
name  here  accepted  for  the  species,  though  the  fact  that  adamantine  spar  aud  sapphire  were  alike 
in  crystallization  did  not  escape  the  early  crystallographer  liume  de  Lisle,  and  led  him  to  suggest 
their  identity. 

VaR-  1.  Sapphire,  Ruby.— Includes  the  purer  kinds  of  floe  colors,  transparent  to  translu- 
cent, useful  as  gems.  Stones  are  named  according  to  their  colors:  Sapphire  blue;  true  Bubgf,  or 
Oriental  Ruhj/,  red;  O.  Topcu,  yellow;  0.  Emerald,  ^rcen;  0.  AmeOiysi,  purple.  A  varictpr 
having  a  stellate  opalescence  when  viewed  in  the  direction  of  the  vertical  axis  of  the  crystal,  is 
the  A^fffrt'ated  Siippbire  or  Star  Sapphire  of  Pliny).    The  ruby  sapphire  was  probably 

included  under  the  ay^fia^  of  Theophrastus,  and  the  Carlmnevlus  and  Lydinu  of  Pliny.  The 
blue  sapphire  (Ceylon)  was  called  Salamstein  by  Werner. 

Barktyite  is  a  more  or  less  opaque  magenta-colored  ruby  from  Victoria,  cf.  Liversidge.  3Iin. 
N.  8.  W.,  198,  1888.    GhloTsapphir  la  a  deep  green  variety  occurring  in  bombs  of  a  "sanidiDe- 

§ne!ss  "  eaclcwed  in  an  ancient  trachylic  tufa  at  KOoigswmter  on  the  lihine,  cf.  Polig,  Ber.  nied. 
fes.,May  7.  1888. 

S.  CoRUNDUH. — Includes  the  kinds  of  dark  or  dull  colors  and  not  traDsparent,  colors  lij^bt 
blue  to  gray,  brown,  and  black.  The  original  adamantine  spar  from  India  has  a  dark  grayish 
smoky-brown  tint,  but  greenish  or  bluish  by  transmitted  light,  when  translucent,  and  either  in 
distinct  crystals,  often  lar^e,  orcleavable-nmssive.  It  is  ground  and  used  as  a  polishing  material, 
and  being  purer,  is  superior  in  this  respect  to  emery.  It  was  thus  employed  in  ancient  times, 
both  in  India  and  Europe.  The  "Armenian  atone"  is  supposed  by  King  to  have  been  coruudum 
rather  than  emery. 

8.  Ehbhy.  Schmirgel  G'firm.— Includes  granular  corundum,  of  black  or  graprisb  black  color, 
and  containa  magnetite  or  hematite  intimately  mixed.  Sometimes  associated  with  iron  spinel  or 
bercynite.  Feels  and  looks  much  like  a  black  flae-grained  iron  ore,  which  it  was  long  considered 
to  be.  There  are  gradations  from  the  evenly  fine  gi-aiued  emery  to  kinds  in  which  the  corundum 
is  in  distinct  crystals.  This  last  is  the  case  with  part  of  that  at  Chester,  Haasachusetts.  The 
specific  giavity  varies  rather  widely,  G.  =  8'75-4'31  Smith. 

Comp. — Alumina,  Al^,  =  Oxygen  47*1,  aluminium  52-9  =  100.  The  crystal- 
lized varieties  are  esseutially  pure;  analyses  of  emery  show  more  or  less  impurity, 
chiefly  magnetite. 

For  analyses,  etc.,  see  J.  L.  Smith,  Am.  J.  Sc.,  10,  S54, 1850,  11,  S8, 1851.  42,  88,  1866,  and 

6th  Ed.,  p.  188.  .  . 

Pyr.,  eto.— B.B.  unaltered;  slowly  dissolved  in  borax  and  salt  of  phosphorus  to  a  clear  glass, 
which  is  colorless  when  free  from  iron;  not  acted  upon  by  soda.  The  finely  pulverized  mineral, 
after  long  heating  with  cobalt  solution,  gives  a  beautiful  blue  color.  Not  acted  upon  by  acids, 
but  converted  into  a  soluble  compound  by  fusion  with  potassium  bisulphate. 

Obs.— Usually  occurs  in  crystalline  rocka,  asgranular  limestone  or  dolomite,  gneiss,  granite, 
mica  slate,  chlorite  slate.  The  associated  minerals  often  include  some  species  of  the  chlorite 
group,  as  prochlorite.  coruodophilite,  margarite,  aUo  tourmatioe.  spinel,  cyanite,  diaspora, 
and  a  series  of  aluminous  minerals,  in  part  produced  from  its  alteration.  Occasionally  found  in 
elected  masses  enclosed  In  younger  volcanic  rocks,  ag  at  ESnigswlnter,  Niedennendig,  etc. 
Rarely  observed  as  a  cootac^raine^al.  The  fine  sapphires  are  usually  obtained  from  the  beds 
of  rivers,  either  in  modified  hexagonal  prisms  or  in  rolled  masses,  accompanied  by  grains  of 
magnetite,  and  several  kinds  of  gems,  as  spinel,  etc.  The  emery  of  Asia  Minor,  Dr.  Smith 
atates,  occurs  in  granular  limestone. 

The  best  rubies  come  from  the  mines  In  Upper  Burma,  north  of  Haudalay.  in  an  area  cover- 
log  35  to  80  square  miles,  of  which  Mcwok  Is  the  center.  Also  found  in  the  marble  hills  of  Sagyin, 
16  miles  north  of  Maodalay.  The  rubies  occur  At  «ii(u  In  crystalline  limestone,  also  in  the  soil 
of  the  hillsides  and  in  gem-bearing  gravel.  All  the  crystallized  varieties  of  the  species  occur 
here:  the  spinel  ruby  is  a  common  associate.  A  ruby  weighing  804  carats  Is  Mid  to  have  been 
found  here  In  1890.  Rubies  and  sapphires  have  also  been  reported  from  other  localities,  and  the 
massive  varieties  are  common  especially  in  the  crystalline  rocks  of  southern  India.  Ruby  mines 
have  also  been  worked  at  Jagdalak,  32  mileseast  of  K&bul,  Afgh&nist&n.  Some  fine  sapphires  were 
obtained  in  1882  from  the  Z&nskfir  range  of  the  Kashmir  Himalayas  near  the  village  Hachel  in 
Padar,  and  since  then  mining  has  been  carried  on  there  with  some  success  (Mallet.  Hln.  India;  La 
Touche,  Rec.  O.  Surv.  India,  23,  80,  1890).  Blue  sapphires  are  brought  from  Ceylon,  often  aa 
rolled  pebbles,  but  also  as  well-preserved  crystals.  Corundum  occurs  in  the  Camatic  on  the 
Malabar  coast,  on  the  Chantlbun  hills  In  Siam,  and  elsewhere  in  the  East  Indies;  also  near 
Canton,  China.  At  St.  Gothard,  it  occurs  of  a  red  or  blue  tinge  in  dolomite,  and  near  Mozzo  in 
Piedmont,  in  white  compact  feldspar.  Adamantine  spar  is  met  with  In  large  coarse,  hexagonal 
pyramids  in  Qelllvara,  Sweden. 

£mery  is  found  in  large  boulders  at  Nazos,  liicarla,  and  Samoa  of  the  Grecian  islands;  also 
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[n  At>b  Minor,  12  m.  E.  of  Ephexus.  near  Oumiich-dRfrlt,  when-  it  wu  (HsrOTered  in  titu  by  Dr. 
J  Uwrence  Smith,  wocfsteu  with  marfnirili',  cbloriiotd.  pyrilv,  calc-ite,  «tc.;  audaliio  at  Ktilata, 
A'lula,  aod  Manser,  tbe  last  £4  id.  N.  of  Smyrua;  also  wjlli  tbe  DaiTU«  (?)  of  Cumberland,  Edk- 
IsDil.  Other  localities  are  Id  Bohemia,  oear  Felsrbaii;  Id  tbe  Ural,  near  Ekaterinburg;  and  In 
the ilmm  mountains.  Dot  far  from  Miask;  in  the  t;;i>l(l-wa)>biu)pt  nortbeast  of  Zlatoust  u  koirU 
rrvitaU  (called  toimonUe  nfier  Senat;)!  Soimonov)  In  bnrHoviip  (Kk.  Mlu  Rii»<l.,  1.  30.  2,  W). 
rurundtun,  ssppbirvs,  and  lesHoftt-n  rubies  ocrur  In  rolleil  |>«l>bleti  in  tbe  diamond  grarels  on  tbe 
Cu(]i.'<-gong  rirer.  at  Mudgee  and  other  points  in  New  Sutitb  Wales. 

laX.  America,  in  JVoi'm.  at  Oreeawotxl,  in  cryst.  in  micascbint,  with  beryl,  zircon, lepIdoli;«, 
rare.  In  MamtehuMetU,  at  Chester,  coniiidiim  and  emery  in  a  largt-  vein,  i-uuKisting  mainly  of 
mi-ry  and  magnetite,  associated  with  dlahpore.  ripidnlite.  marfnirite.  etc.;  Ib«  t-4»TUudum  occa- 
finoally  in  blue  fwimniidal  crysinlo.  Jd  Comnectieut,  at  W.  Farmx,  near  Lilcblield,  in  pale  blue 
rrv^tals;  at  Norwich,  with  slllinuuilte.  nre.  lo  JVVw  Turk,  at  Warwick,  bluish  and  pink,  with 
S'iuel,  and  often  in  its  cavities;  Amity,  wbite,  blue,  rfdilinb  cryntalH,  wllb  siiinel  and  rutlle  fn 
;-iD  limestone.  Emery  with  magnetite  and  green  Kpinel  (iitTcynile)  in  WestcheMer  Co.  in 
I  iinluidt  township,  near  Cruger's  tilatiou,  and  elsewberc  (Am.  J  'Sc,  33.  IM.  1SHT>.  lu  JV>w 
■J"»fy,  at  Newtun.  blue  crj'stals  in  gran,  limestone,  with  gmKH-grt-cn  bornblcnde,  mica,  tour- 
Di:tl:ue,  rare;  at  Vemon,  near  State  line,  rctl  crVHialK,  often  several  incbeM  long.  In  I'iennty^- 
T>ii.ia,  in  Delaware  Co.,  iu  Aston,  near  Villsi;*-  Green,  In  huge  crystals:  at  Mineral  IIUI.  In  l(x>se 
rmt.;  iu  Chester  Co.,  at  L'nionvllle,  abundant  in  crystals,  some  nissses  weighing 4,OU0  Uw.,  and 
rr^slals  occasionalljr  4  in.  long,  with  tourmaline,  mar^'arite,  and  albiie;  in  large  crystals  loose  in 
lEicsoil  at  Shimerarille,  Lebigh  Co.    lu  Virginiii,  in  tlie  mica  ftchiitts  of  Bull  Ml.,  Patrick  Co. 

ComniOQ  at  many  pointH  along  a  belt  extending  from  Virginia  acnws  western  North  and 
Sleuth  Carolina  and  Georgia  to  Dudleyville.  Alabnnia;  fs|>ecinlly  in  ftladi-ou,  IlnncomlH*,  Hay- 
wiaid.  Jackson,  Macon,  Cla}',  and  (jaston  couutiex  In  North  Carolina.  The  locHlltie*t  at  which 
triirsi  work  has  been  done  are  the  Ctjlftagce  mine.  Corundum  hill,  near  Franklin,  Mncon  Co.,  N.('., 
inil  26  miles  8.  E.  of  this,  at  Laurel  Creek.  Uh.  Tbe  corundum  occurs  in  beds  In  rbrysollle 
■.lud  serpentine) and  bomblendic  gneiss, aitMK'ialed  w*ilh  a  sjK-ci«-M  of  the  chlorite group,also  spinel. 
e;r..  and  here  as  elsewhere  with  many  minemls  reaiilling  fmm  itKalteration.  (Cf.  SiHjnrd,  Am. 
J.  Sc.,  4,  100.  ITS.  1H73:  also  Uentb,  1.  c.)  Fine  pink  crystals  of  corundum  occur  at  Hlawassee, 
TuWDS  Co..  Georgia. 

In  Colorado,  in  small  blue  crystals  in  mtca  schist  near  Sallda,  CtinfTee  Co.  Gem  sapphires  are 
^'und  near  Helena,  Montana,  in  gold-wasbings  and  In  bars  in  tbe  MIkhouH  river,  esi>ec{al]y  the 
i^Iilorado  bar.  In  California,  in  Lot*  Angeles  Co.,  In  the  drift  of  Han  Fnrncisquelo  Pawt,  In 
'  'inatia,  at  Burgess,  Ontario,  red  and  blue  cryHtals. 

Alt.— Corundum  undergoes  extensive  afienition.  a  series  of  aluminous  minerals  being  tbe 
re«uU.  The  commonest  change  is  to  tbe  potash  mica  damourite,  also  to  spinel,  ryanile,  fibrolite, 
/><>ite.  margarite,  and  other  speciea.  Cf.  Geulh.  Am.  Phil.  Hoc.,  13,  801,  1878;  Ibid..  30.  8til, 
1^2;  Am.  J.  8c.,  39.  47,  1890. 

ArtiL — Formed  by  decomposing  potash  alum  by  charcoal  (Qaudin);  in  crystals  by  exposing 
If  a  hi^b  beat  4  pis.  of  borax  ana  1  of  alumina  (E)>elmen);  by  Rubjecting  Id  a  carl)on  vcKuet 
.'.iiiminium  to  the  action  of  boric  acid,  tbe  process  yielding  large  rhomlwhcdral  pistes  (I)evilie  & 


si{>[>bire  or  blue  sapphire,  or  a  fine  grwn  kind;  by  action  of  aluminium  chloride  on  lime(l)aubnVi. 
Ai'tiin  br  the  fusion  of  alumina  and  minium  In  siliceous  earthen  crucibles,  yichling  a  fusible 
i'iid  aluniinate  which  was  8ub»e<|uently  decomposed  bv  the  silica,  setting'  free  tin*  Hlumina  in 
l.-XHEfjnal  crystals  of  considerable  size  (Kreniy  and  'Feil);  under  varying  conditions  rubies, 
<'.;'l<bires.  etc.,  being  obtained.  Also  by  tbe  decomposition  of  alun^lnium  chloride  by  mugn4>hium 
ar.'j  water  vapor  at  a  high  temperature  In  a  settled  ttil>e  (Meunfer).  Cf.  FoiU|ue-Li'vy,  l>\nlb. 
ilin.,  218-224.  1882;  Bourgeois,  Reprod.  Min.,  82,  1884. 

Ret—'  Min..  p.  242,  1852.  •  Cf.  Mir.,  1.  c,  and  8vr.,  Alt.  Ace.  Torino,  7.  877.  1H71. 
'  Klein,  Ceylon,  Jb.  Min.,  48fl.  1871.  «  Kk.,  Ceylon,  Min.  liussl..  «.  22:),  18T4.  *  Hn^z.  Ceylon, 
U  Er..  IS,  622.  1880.  *  Bruhns.  Ibid..  17,  554,  1890.  ^  Dx..  Propr.  Opt.,  3,  IH.  IKW.  •  <'f. 
Mill.,  Add.  Mines,  10,  160, 1876,  who  makes  the  species  orthorliombic;  also  Btd.,  Hull.  S(M'. 
Via..  1.  »5,  1878;  Tschermak.  Min.  MUth..  I,  863.  1878,  who  regards  it  as  mouoclinic;  L»x.,  Zs. 
\r..  lO.  846,  1885. 


23a.  Krat ATTTB.   'Attiarirrfi  [=  Blood-stone]  'pt.  TlifojJir.^  825  b.c.;  Dionror..  6.  143. 


:  iiiis-imum,  Oerm.  Eisenglanz,  (2)  Hsmatttes  pt.  =  (irrm.  Hlutatem.  (Jlii.skopf,  Afrrif  ,  Interpr., 
4«8.  1546.  (1)  Speglande  Jemmalm,  Miners  ferri  «peciilaris.  (2)  Hiemiuitefl  ruber,  Oclira 
ilira,  Wali..  250-266,  1747.  Rotheisenstein.  (1)  Jflrnninlm  tritim  rubra.  Spefihinik*  Kiwn- 
iimnier,(3)IlKmatltesniber,(8)Ochnpt..  C>vn«(..  178-185, 1758.  Sitecularlron;  Ueii  Hematite, 
led  (Jcht-r.  Specnlarite.  Fer  apeculaire.  (2)  Hematite  nnige,  Sitngiiiue,  Fr.  (1)  Kiseiifrlimz, 
'!<  Koth  Kisenittein,  Bother  Glaskopf,  Bother  Eisi-nrahm,  Wern..  Beri;ni.  J.,  1TK9.  In>n  Oliuife, 
!fd  Iron  Ore,  Red  Oxide  of  Iron,  Micaceous  Iron  Ore.  (I)  Yer  oligiste,  {2j  Fit  oxvde  nuiL^e, 
r..  Tr..  IHOl.  B&mntit  Sautm.,  Ilaid.  Ilandb..  552,  1845,  llausm.  Handb.,  2S2.  1^*47.  Jern- 
Rod  Jemmalm,  Blodsten,  ROdmalm.  Ifioed.  Ematile  rossa,  Oligisto,  Ferro  q>eculare  lUiL 
lematita  rojo.  Hierro  oligislo  ^an. 
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Rhombohedml.   Axis  d  =  1*36557 ;  0001  A  1011  =  57 

a  (06d5,  -  i)* 
Jir(05S4.  -  t) 

a  (088a,  - 1) 
«  (085l.  -  2) 
p  (0551,  -  5) 

q  (1126. 1-2) 


37'  4"  Koksharov'. 


#(8068.1) 
r  (lOil,  S) 
I  (50S8.t) 
m  (4041,  4) 


v>(Slil,  A*) 
4  (8-8  ift-ft,  i*f 

I*) 


"  '      (6-8-1418.  —  AT 
C  (2SS5.  -  4») 
S»(4'6i0-7,  —  |»> 
I  <2352.  -  i») 
Z  (1238,  -  4«) 

*  (1SS5.  -  i") 
P  (2467,  -  f») 

*  (7  i4-2i-ao,  — 

Z  <1283,  -  i») 
/y  (24Al,  -  8») 


FonnB*i 

0  (0001.  0) 
«  (1010.  J) 
a  (1120,  ^2) 

*(81S0.H>  ,(0118.-*)''  5(n26.t-2)    .     5  ^  * 

A(10Me.A)  n  (0-2-ai8.-A)     (1138. 1-2) 

«  (lOiO.  i)             (0115,  -  i)  r(224S.|-2)  0(5276,  **) 

«  (1014,  i)  o  (0114.  -  i)  n  (8248, 4-2)        «  {15-7-SS-2.  4'') 

r  (8-0-810,  A)*  r  (O2S7,  -  f)  X(44§8.  f  2)  (  (2184,  ^i) 

r  (2035,  I)  e  (0112.  -  i)  F(3862,  3-2)  (4265,  |«) 

d  (1012.  i)  /D  (0557,  -  I)  »  (5-5  10-8,  *  (2lSl.  l*) 

1  (40i7, 1)  A  (0445,  -  |)  •  (8641.4-2)         g  (8364,  i») 
J*  (80S»,  I)  n  (Mil.  - 1)  ff(6*4-i6-5,  f») 

Bucking  adds:  (0-514-0,  i-V);    ^7(5054, }),    0(3021,2);  (0559, 
r  (096a.  -  I),  ir(0771,  -  7);  *f  (1-1  S-10,  ^-2).  Q{Sai^  t-2);  r(72-l-75-78,  |i"),  5  (26  6  §2-7,  v'). 

iT (24-6  50-5,  v*).  ir(i»-8-2l-25.  A')-  i> (isS'SS  aa,  A^),  J'(9-5'i4  i8,  A*).  J(ii-7  i8  8a,  a'). 

/  (14-8-a-88,  A**>i        {5-»  i4  80.  -  rt.     ff  (8-15-8819,  -  A^),    A  {10  aO-M-«r.  -  «<). 

Jr  (714-31-18.  -  2  (l*lS-i6-4  -  i*)-  Scacchi  meotioiu  several  doubtful  pynmlds  and 
■calenobedroDS. 


»  (2576.  -  1') 

Jt  (110  iI-8.  —  «^ 
I).  {0-8-S-ii.  -  A). 
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Twins:  tw.  pi.  (1)  c,  penetration-twins;  also  comp.  face  often  X  c  m  i^i  5. 
(2)  r,  less  common,  usually  as  polysynthetic  twinning  lamellae*,  producing  a  fine 
striation  on  e,  and  giving  rise  to  a  distinct  parting  or  pseudo-cleaYage  |  r.  Crys- 
.tab  often  thick  to  thin  ^bular  |  c,  and  grouped  in  parallel  position  or  in  rosettes; 

c  faces  striated  H  edge  c/d  and  other  forms  due  to  oscillatory 
combination;  also  in  cube-like  rhombohedrons;  rhombohe- 
dral  faces  u  horizontally  striated  and  often  rounded  over 
in  convex  forms.  Also  columnar  to  granular,  botryoidal, 
and  Btalactitic  shapes;  also  lamellar,  laminsB  joined  parallei 
to  Gt  and  Tarionsly  bent,  thick  or  thin;  also  granular,  friable 
or  compact. 

Parting:  dne  to  lamellar  stmctare;  also  r,  caused  by 
twinning.  fVacture  snboonchoidal  to  uneven.  Brittle  in 
compact  forms;  elastic  in  thin  lamines;  soft  and  nnctnons  in 
some  loosely  adherent  scaly  varieties.  H.  =  5  •5-6*5. 
G.  =  4-9-5-3;  of  crystals  mostly  5*2(^-6'25;  of  some  com« 
pact  varieties,  as  low  as  4*2.    Luster  metallio  and  ooof 
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fionaUy  splendent;  sometimes  dull.  Color  dark  ett-t'l-gruy  or  iron-black;  in 
Ter;  thin  particles  blood-red  by  tmnHmittud  light;  when  earthy,  red.  Streak 
cberry-red  or  reddish  brown.  Opaque,  except  when  in  very  thin  laininse.  Optically 
o^t'ire,  artif.  cryst.,  Michel.  Somtaiiues  feebly  mu^ietie,  and  oc('a^ionallJ 
magnetipolar.  Electrical  conductiTity  |  c  nearly  duuble  tliat  X  ^>  the  conductirity 
for  both  electricity  and  heat  confurming  to  the  eryijtalUne  symmetry,  B&c-kstrum*. 

Var.  1.  Speeuiar.  Luster  melalliL-,  and  cryiuls  often  spier  lent,  whence  the  name  apteutar 
(UI&DzeiseDerz  Oerm.).    (6)  When  the  slrurture  ih  foliated  or  micaceous,  the  ore  is  called 

miuMffu  bemalite  (EUengllmmer  Gtrm.)i'mmv  of  the  micaceouiTarietiee  are  softand  unctuous 

(EiBeoiabm  Ocnu.). 

8.  Oompttei  eolumnar;  or  fibrous.  The  mauee  often  tons  radtatlng:  luster  submetallic  to 
metAllic;  color  brownish  red  to  iron-black.  Sometimes  called  rwd  A^matU^,  the  name  hematite 
moDg  the  older  mineralogists  including  the  fibrous,  stalactitic,  and  other  solid  massive  varieties 
of  this  species,  also  limonite  and  turgite.  Often  in  reniform  masses  viih  smooth  fracture,  called 
Uiii^ffre  (rother  Qlaskopf,  Blutstelo,  Eisi-nniere.  Germ.). 

8.  Bdd  Oeherout.  Raddie  or  BuMU  (KOthcl  Germ.).  Red  and  earthy.  Often  specimens  (rf 
the  preceding  are  red  ocfaerous  od  some  paits.  RMU  snd  r§d  ekalk  are  red  ocher,  mised  with 
sore  or  less  clay. 


1.  a.  8.  B. 


1-4,  Simple  fonns.   5,  VssuTius,  Sbk.   fl^  BInnenthal,  CalderoD.   7,  8.  Elba.   9,  St.  Gothard. 

4.  Clay  Iron-iUme;  ArgiUaewus  hematite.  Hard,  brownish  black  to  reddifih  brown,  often 
Id  part  deep  red;  of  submetallic  to  unmetalHc  luster;  and  affording,  like  all  the  preceding, 
s  red  streak.  It  consists  of  oxide  of  iron  with  clay  or  sand,  and  sometimes  other  impurities. 
<ij  When  reddish  in  color  and  jasper-like  in  texture,  often  called  ^Vi^ry  clay  iron-stoua 
te)  When  consisting  of  minute  flattened  coocretiou»,  it  is  the  tentirular  iron  ore;  also  calli'd  /o«< 
rS  ore.  Foerste  hu  shown  that  this  o5litic  ore  In  the  Clinton  gn>up  consists  largely  of  the  frag- 
menul  remains  of  bryozoao  corals.  Itabiryte  Is  a  scbist  resembling  mlca-schiiit,  but  containing 
much  specular  ore  in  grains  or  scales,  or  in  the  micaceous  form, 

Co  Bp. — Iron  eesquioiide,  Fc,0,  =  Oxygen  30,  iron  70  =  100.  Somct.mea 
contains  titanium  and  magnesium,  and  pastiing  into  ilmenite,  wh.  see. 

Pyr^  etc — B.6.  infusible;  on  charcoal  in  RP.  becomes  magnetic;  with  borax  givcK  the 
iron  reactioDS.  With  soda  on  charcont  in  RF.  Is  reduced  to  a  gray  magnetic  metallic  powder. 
Soluble  in  coocenttated  hydrochloric  arid. 

Obs. — This  ore  occurs  in  rocks  of  all  ages.  The  specular  variety  la  mostly  confined  to  crys- 
talline or  metamorpbic  rocks,  but  Is  also  a  result  of  igneous  action  about  some  volcanoes,  as  at 
Vesuvius.  Many  of  the  geological  formations  contain  the  argillaceous  variety  or  clay  iron  -stone, 
which  is  moatly  a  marsh. formation,  or  a  deposit  over  the  bottom  of  shallow,  stagnant  water 
hut  this  kind  dt  clay  iron-stone  (that  giving  a  red  powdiT)  Is  les.4  common  than  the  corresponding 
variety  of  limonite.  The  beds  that  occur  in  mi'lamorpliic  rwks  are  sometimes  of  very  gres* 
thickneea.  and.  like  tbose  of  magaeiite  in  the  same  situhtiou,  have  resulted  from  the  alteiatloD 
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of  Btratifled  beds  of  ore.  originally  of  marsh  origin,  which  were  formed  at  the  same  time  with 
the  enclosing  rocks,  and  underwent  metamorph&m.  or  a  change  to  the  crystalline  condition,  at 
the  same  time. 

Benulifui  ctystallizatlons  of  this  species  are  brought  from  the  island  of  Elba,  which  has 
afforded  it  from  a  very  remote  period,  and  is  described  by  Ovid  as  "  Insula  iiiexhausiis  chslyb- 
dum  geuerosa  metallis."  Tiie  surfaces  of  the  crystals  often  present  an  irised  tarnish  and  brilliant 
luster.  St.  Gothard  affords  beautiful  specimens,  composed  of  crystallized  tables  grouped  in  the 
form  of  rosettes  (EUenroten),  and  accompanying  crystals  of  adularia.  Near  Limoges,  France,  it 
occurs  in  large  crystals.  Fine  crystals  are  the  result  of  volcanic  action  at  £)taa  and  Vesuvius, 
and  particularly  in  Fossa  Cancharone,  on  Monte  Somma,  where  it  iueruats  the  ejected  lavaa- 
also  formed  in  most  recent  eruptions  about  the  fumaroles;  In  that  of  1855,  In  fine  crystallizations 
about  the  fnmaroles.  some  so  thin  as  to  be  blood-red  by  transmitted  light  (Scacchi).  Arendal  in 
Norway,  L&ngban  and  Nordmark  in  Sweden,  Framout  in  Lorraine,  Daupbing,  Binnenthal 
and  Tavetsch.  Switzerland,  also  Cleator  Moor  in  Cumberland,  afford  splendid  specimena. 
Red  hematite  occurs  in  rentform  masses  of  a  dbrous  coucentric  structure,  near  Ulver- 
stone  in  Lancashire,  in  Saxony,  Bohemia,  and  the  Harz.  In  Westphalia  it  occurs  as  pseudo- 
morphs  after  catcite.  In  Brazil  it  la  associated  with  quartz,  lu  spidn,  also  Obill,  there  an 
immense  beds. 

In  N.  America,  widely  distributed,  and  sometimes  in  beds  of  vast  thickness  in  rocks  of  the 
Arcbsan  age,  as  in  the  upper  peninsula  of  Michigan,  in  the  Marquette  district,  also  in  Menominee 
county  nuawe»t  of  Lake  Agogebic  in  Gogebic  county;  further  through  northern  Wisconsin, 
Florence,  Ashland  and  Dodge  Cos.,  and  io  Minnesota  nuar  Vermilion  lake,  St.  Louis  Co.;  in 
Missouri,  at  the  Pilot  Knob  and  the  Iron  Mtn.;  the  former  650  feet  bigb,  consisting  mainly  of 
an  Archeean  quart/  rock,  and  having  specular  iron  in  the  upper  part,  the  iron  ore  in  beavy  beds 
iuterlaminated  with  quartz;  the  latter  200  feet  high,  and  consisting  at  surface  of  massive  hema- 
tite in  loose  blocks,  many  10  to  30  tons  in  weight. 

In  New  York,  in  Oneida,  Herkimer,  Madison,  Wayne  Cos.,  a  lenticular  argillaceous  var.  {fa»- 
lU  ore),  constituting  one  or  two  beds  in  the  Clinton  group  of  the  Upper  Silurian;  the  same  in 
Pennsylvania,  and  as  far  south  as  Alabama;  and  in  Canada,  and  Wisconsin  to  the  west:  in  Ala* 
bama,  there  are  extensive  beds  along  each  border  of  the  anticlinal  valleys,  through  Jackson, 
Marshall,  Blount,  Cburokee,  £towah,  Jefferson,  Tuscaloosa  counties  (Mm.  Res.  U.  8.,  1887); 
prominent  mines  are  near  Birmingham. 

Besides  these  regions  of  enormous  beds,  there  are  numerous  others  of  workable  value, 
either  crystallized  or  argillaceous.  Some  of  these  localities,  interesting  for  their  specimens,  are 
In  northern  New  York,  at  Gouverneur,  Antwerp.  Hermon,  Edwards.  Fowler,  Canton,  etc.; 
Woodstock  and  Aroostook,  Me.;  at  Hswley,  Mass.,  a  micaceous  variety;  at  Plermont,  N.  U..  id.; 
in  North  and  South  Carolina  a  micaceous  variety  In  schistose  rocks,  constituting  the  so-called 
secular  aehist,  or  itabiryie. 

Named  JumatiU  from  ai/ia,  blood,  it  seeming,  says  Theophrastus,  as  if  formed  of  concreted 
blood.  This  old  Greek  author  spenk»  afterwards  of  a  second  kind  of  hematites  ( V<r/iaTirj75 
iay^),  which  was  of  a  yellowish  while  color,  probably  a  yellow  ocher,  an  Impure  form  of 
limonite,  the  species  long  called  brown  hematite. 

Alt.— By  deoxidation  through  organic  matter  forms  magnetite  or  protoxides;  and  from  the 
latter  comes  siderite  by  combination  with  carbonic  acid;  or  by  further  deoxidation  through 
sulphureted  hydrogen  torm^pyrite.  By  combination  with  water  forms  limontte.  Limonite, 
maguetile,  and  pynte  constitute  occurring  pseudomorpbs  after  hematite. 

Artif.— Formed  in  crystals  by  the  action  of  steam  on  ferric  chloride,  regarded  as  the  probable 
method  of  origin  of  the  hematite  of  lavas;  also  by  the  action  of  ferric  chloride  on  lime 
(Daubree);  by  the  action  of  a  stream  of  hydrochloric  acid  gas  on  FeiO(,  the  application  bdng 
made  very  slowly,  lest  it  be  all  converted  to  chloride,  etc. 

On  the  formation  of  hematite  by  sublimation,  see  Arzruni,  Zs.  Kr.,  18,  44,  ISML  who  also 
gives  literature. 

Ref.— >  Vesuvius,  Min.  Russl.,  1,  8, 1858;  Mobs  gives  94'  3' ;  Levy.  Mir,  63°  50'.  •  Cf.  Mir., 
Min  ,  236,  1853;  also  eariier,  Hbg.,  Min.  Not..  6,  48.  1868,  6.  etseq.,  1864 (list  of  planes  on  p.  6). 
8.  83,  41,  fl,  52.  1870;  Rath.  I^gg^,  128,  420,  1866;  Svr.,  Att.  Acc.  Torino.  7.  VTJ,  1872; 
Sec..  Contr.  Min.,  ii,  1  (Att.  Acc  NapoU.  6,  1878).    Also  Bkg..  2s.  Kr.,  1,  562.  1877.  3.  416, 

1878. 

»  Flink,  Pajsberg,  also  the  following  rhombohedrons  not  all  above  doubt;  I-O-I-IO, 
1017.  1016.  1015.  Ol-i-ll,  01i7,  0116,  Ak.  H.  Stockh.,  Bibang,  13  (3).  7,  25,  1888.   *  Id.,  Nord- 
mark. ibid.,  p.  33. 

»  Bauer.  Zs.  Q.  Ges..  26,  186,  1874;  Mgg.,  Jb.  Min..  I,  316,  1884.  2,  35.  1886.  TliU  seems 
to  have  been  observed  by  Mohs  as  noted  by  StrQver,  Rend.  Accad.  Line.  4,  847. 1888.  *BAck- 
strSm.  Ofv.  Ak.  Stockh.,  45.  688.  1888;  also  Uiermo  electric  behavior  Ibid.,  p.  558. 

Martite.  Marttt  Bretlh.,  Char.,  238,  1832.  Martite  is  iron  sesquioxlde  under  an  isometric 
form,  occurring  in  octahedrons  or  dodecahedrons  like  magnetite,  and  believed  to  be  pseudomor- 
phous  after  magnetite;  perhaps  In  part  also  after  pyrite.  Parting  octahedral  like  magnetite. 
Fracture  conchoidal.  H.  =  6-7.  G  =  4-809-4-832,  Brazil,  Brelth.;  4  65,  Puy-de  DAme;  4-85, 
Frassem,  Dewalque;  515.  Brazil,  Rg.;  5-194-5-305.  Brazil,  Lex.;  6'88.  Monroe,  N.  Y  ,  Hunt. 
Luster  submetallic.  Color  iron-black,  sometimes  with  a  bronzed  tarnish.  Streak  reddish  brown 
or  purplish  brown.   Not  magnetic,  or  only  feebly  so.   The  crystals  are  sometimes  embedded  la 
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tte  muAft  mqirfoxtde.  They  an  dUlinrulsbod  from  nugoetite  by  the  red  itreak,  ud  veiy 
/wUe,  if  toy,  Action  on  the  nutgnetic  oeenle. 

Found  at  the  localities  mentioaed;  also  In  Vennont  at  C'bittenden;  in  tlie  Marquette  iron 
K^OD  south  of  Lake  Superior,  wbere  crystals  are  common  io  the  ore,  as  if  alt  of  it,  or  the  rreater 
part,  were  martlte:  Baas  lake.  Ontario:  at  Monroe,  N.  Y.;  In  a  roc-k  coDtaiolnr  quartx.  feldiipar, 
sod  boraUende.  and  embedded  in  each  of  these  minerals  in  nisby  county,  >oTa  Krolia;  at  the 
Cent) de  Xeroado,  I>unago.  Ht-zico.  in  targe  octaliedrons  (Silliuian,  Am.  J.  He.,  34,  S76, 1883); 
In  (be  achitta  of  Minas  Gcraes.  Bnzll;  at  the  Kotber  Adter  mine  near  Rlitcrsgrnn,  ttezony; 
hi  XoriTia,  near  Sch&ntierg,  io  granite. 

Tbemanite  of  Monroe  containssome  FeO.Bruiih.  The  ortahedral  crj'tilatfi  from  Chittenden, 
Vt.,  ftccording  to  D.  Olmstead,  are  part  true  mNgneltte.  wilb  h  black  powder;  part  give  a  slightly 
rrddish  streak,  with  little  FeO;  and  part  eive  a  red  powder  and  cunlAin  no  VvO. 

Whether  the  crystals  of  martile  are  original  rryftlalH  or  {MH-udomorpbn  after  either  niaf^nellte 
i>T  pyrite.  or  both,  is  still  questioned  (cf.  Lex..  Bull.  S<k-.  Min.,  13.  43,  1HH9);  but  the  lattL-raeenu 
III  \it  much  the  most  probable  view.  KauimelKl>erf[  found  1  2-80  p.  c.  Vvi)  in  the  Brazil  rrya- 
<ak  The  ociahednms  fn>m  the  fumaroles  of  Vesuvius  afforded  nim  (Min.  Cb.,  190,  l^GO) 
Fe.O>  92-91,  FeO  ft  lT,  MgU  0-H2  =  M  M);  U.  =  o  'JlKt.  The  ro  Piatii  fmm  Frawem.  France. 
<i>nuiD  O  S  p.  c.  of  sulphur,  which  suggeata  that  these  may  be  pseudomorphs  after  pyrite.  The 
itrazitian  cryatals  are  pure  PeiOi,  aa  found  by  Lacroix. 

RapmaiDERiTB.  Raflsiderite  A.  SnueAi.  Att.  Ar(«d.  Napoll,  Mem..  3,  read  Dec.  1. 
■'v^  A  form  of  iron  ses(|uinxfde  ocrurriiig  in  llie  tufa  of  Pianuia  and  l<Mano  In  the  Campania; 
j[  appeals  in  minute  acicular  crystals  for  which  an  ortborhombic  form  is  suggested. 

333.  IIiMBMlTB  or  Mehactanitb.  Specular  Iron  pt..  Elsennand  pt.,  of  last  cent. 
Menaohanile  (fr.  Cornwall)  H^m.  MeOregor,  3.  de  Phy»..  78.  IM,  1791,  Creil's  Ann.,  1791.  and 
Kinrnn's  Min.,  179«  {making  it  Io  conitist  of  iron  snd  an  oxide  of  a  probably  new  metal) 
Ei-*^nhaltiee  Titanerz,  Menakanlt  (from  Comwsll)  Klnpr.,  Behr.,9,  226;  (fr.  AHchaffenberjf) 
:! ..  SfJ.  235,  1797.  Titane  oxyde  ferrifjre  //.,  Tr..  im.  M&naken  Kant.,  Tab.,  74,  IHOft. 
Titanvisenxlein.  Titanelsen,  derm.  Titanic  or  Tltaniferous  Inm.  Crichtouite  Cpelled  Cn^tonlte) 
Bfura.,  Cat..  480.  18ia  Axolomen  Elsenerz  (fr.  Oasteln)  MoA$.  Gnindr..  3,  463.  1824,  =  Kib- 
lit^l  'phan  Kbi .  Stbweig.  J..  64.  1K83.  Ilmenit  fr.  L.  Ilmeii)  A.  T.  Kupfffv,  Kaslii.  Arch..  10, 
I.  1-27.  Mohsileifr  muphine)  />ty.  Phil.  Msg..  I,  221,  1H27.  HyKtotiwhpn  Eisenerz,  Hya- 
i.-ifi'i-  ifr.  AruDdal),  Breith.,  Ufb.,  64.  1H80,  Char,  236,  1832.  Haplotynile  BrHlh.  Basaoomelan 
fr  St.  Gothnrd,  -  Eisenrnac)  Kbl.,  Gnindr,,  81H,  \KW.  Wasliloglonilf  (fr.  Conn.)  Am. 
J.  43.  364.  1843.  Titanioferrite  Chajm.,  Min.,  1H43.  Paracolumliite  (fr.  Taunton)  8hep., 
lb.,  12,  200. 1831.   Farallmentte.  ib.,  30,  SQ,  1880.   Titaojem,  Titan jernmalm  Sved. 

Rliombohedral;  tetartohedml.  Axis  i  =  1-38458;  OdOl  A  1011  =  •ST"  58'  30" 

-KoksharoT'. 

Pbrma':  «  (10l4,  J>  «(5aS2.  j)  pfOSSl.  -  8)  n  (2423.  1-21) 

t  Oifll.  O)  C  I)  <(0ll9.  -  4)  ir(i2r8,  5-2  1)  £  (S-S  IO  3.  V-8) 

wHiiO, /)  r  (lOil,  J?)  •(0321,-8)  » (2843.  |-3  r)  *  (8-4-10-8.  |»  1) 

«  (1130, 1^2) 

e«=21°4r  Ml    =   82*  53'  w*  =  6B"  38'  <•«    =  77"  46i' 

eC  =  IB'  as*  uu'  =  8r  80'  m'  =  lU'  29i'  nit  =  3fl'  39" 

ei=75'5T  CC   =   M-87r  pp' =  118' 29  nn,  =  53  10 

M=:88'88'  :s  94-89'  ex  =   43  42}' 

a  =  73"  88'  IT   =  114*  88'  en  -  fll*  38 

Twins:  (1)  tw.  pi.  c;  (2)  r,  b8  tw.  lamellae,  less  (rommon  than  witli  henmtite. 
Cmtals  nanalW  thick  tabalar;  also  acute  rhombohedral.  Often  in  thin  plates  or 
laiiiinffi.    Maasive,  compact;  in  embedded  graino,  also  loose  an  mind. 

Fracture  conchoidal.  H.  =  5-6.  (}.  =  4-5-5.  Luster  Bubiiu'tallic.  Color 
iron-black.  Streak  Bubmetallic,  powder  black  to  brownish  red.  Opaque.  Influ- 
fnr^  sliirhtly  the  magnetic  needle. 

C*^^  Tar^If  normal,  FeTiO,  =  Oxygen  31-6,  titanium  31*fi.  iron  :t(i-8  =  100, 
T  Titaninm  dioxide  52-7,  iron  protoii<le  4;-3  —  100;  or  {Fe,Ti),0,  since  Fe,(),  and 
ri/),  are  isomorphone.  The  ratio  of  titanium  to  iron  varies  widely,  nsiiiilly  corre- 
rw'ii'iing  (Rg.)  to  mFeTiO,.nFe,0,.  Sometimes  also  contains  magnesium,  replacing 
lie  ferrona  iron. 

The  Tarietlea  recognized  arise  malnlr  from  the  proportions  of  Iron  to  titanium.  Thev  have 
wen  named  as  follows,  commencing  with  that  nintidning  the  moat  titanium.  No  Mitififactory 
tleroal  diattnctlonshaTe  yet  been  made  out,  and  their  tnic  relations  are  in  many  oases  In  donbt. 

1  K&deionhane.  About  80  p.  c.  titanium.  In  rrvntnls,  but  iiHUHlIy  massive,  or  in  thin 
lates";  rr^^Wl-;  G.  =4M1.  &8l«io.  Mobs;  4-733-4'7;i5,  lb.,  Breilh. 
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3.  OriehtoiUU.  Compoaition  essentially  like  that  of  the  preceding.  In  acute  rhombohedronB, 
vith  basal  cleavage;  G.  =  4'79>  from  St.  Cristophe  (original);  4'&89,  same  compound  from 
Ingelsberg,  Ug.;  luster  bright. 

8.  Imunite.  ContaiDS  36-80  p.  c.  titanium,  and  near  the  preceding  in  comporition,  but 
with  more  sesquioxide  of  iron  (anal.  9).  Crystallized  and  masBive:  Qr.  ~  4'895,  from  Ilmen 
Hts.  (original),  Breilh.;  4-81-4878,  lb.,  Rg.  For  same  compound  fr.  Egetsund,  4-744-4-791, 
Rg.;  fr.  EragerO  4-701. 

4.  Menaeean&e.  About  25  p.  c.  of  titaninm,  and  with  more  Iron  seaquloxlde  than  In  the 
meceding.  Maaslve,  aud  iu  grains  or  as  a  sand  (Eisensand).  Q.  =  4*7-4-8,  fr.  near  Menaccan, 
CoTDwall  (orig.)-    Bimilar  compouud  from  laerwiese,  4-676-4-762,  Rg. 

5.  HysUtUte.  15-20  p.  c.  titanium,  and  much  Fe,0».  rr'  ~  98'  50';  G.  =  5,  Arendal  (orig.V. 
WaahingloniU  belongs  here.  Occurs  in  large  tabular  rather  dull  crystals;  rr'  =  94°  approxU 
mately;  O.  =  4  968.  Westerly.  R.  I.,  and  5016.  Litchfleld,  Ct.  (oiigA  Bhepard;  for  latter. 
4-986.  Rg. 

6.  uadMatlU*  D.   About  10  p.  c.  titanium  and  70  p.  c.  of  FeiOt.    The  Aachaffenberg 

titanic  iron  is  near  this.   It  occurs  massive  and  in  plates,  and  has  Q.  =  4*78. 

7.  Bamnomslan  {SHaenros^  of  the  Alps).  6  to  8  p.  c.  Tl,  and  76  to  88  of  FciOa;  Gt.  =  4*91^ 
6-81.  It  is  properly  a  tltanlferous  hematite.   See  hematite. 

8.  KragerS  hematUe.   Containing  less  than  8  p.  c.  ot  titanium. 

9.  Magnetian  Msnaecanite;  FicroHtanite  D.  Contains  10  to  15  p.  c.  of  magnesia;  formula 
";)TiOi ;  G.  =  4-29d-4-8ia   Kamed  from  xtKpo?,  bitter,  In  allusion  to  the  mibgnesla. 

le  MohaUe  is  of  uncertain  locality  and  composititm.   Crystals  tabular;  m  twins;  no 
cleavage  observable. 


1,  Ilmen  Vts.,  Ek. 


fl*  Washlngtonite.  8,  Crlchtonlte.  Dx.  4,  Ilmen  Uts.,  Kk. 


The  loose  Iron-tand  of  Iserwiese.  called  Uerine,  Is  In  part,  at  least,  in  isometric  octahedrons; 
and  the  irappitehet  Sueturt,  Brelth.,  is  similar.   See  Iserine  beyond. 

I^aeoluTiMUoTPa/raOamnUeot^hibpaxA  isan  iroD-blackmineralfromlm.B.W.of  Taunton, 
Mass.,  having  H.  about  5.  Flsani  has  proved  it  to  be  this  species.  He  found  G.  =  4'358^ 
H.  4-5. 

Anrf^l.  Marignac,  Ann.  Ch.  Phys..  14,  50,  1845.  2,  Rg.,  Pogg.,  104,  497etseq.,  1858; 
MIn.  Ch.,  148  et  seq..  1876.  8.  4.  H.  F.  Keller,  Am.  PhU.  Soc.,  23.  ^,  1885.  5,  HacUntosb. 
Am.  J.  Sc.,  29,  343,  1885.  6,  7,  Rg.,  1.  c.  8.  Tarom,  G.  Pftr.  FOrh.,  2,  46,  1874.  B,  10,  Kg. 
n,  Petersen,  Ber.  Ak.  Mnochen,  146,  1878.  12,  Cathnrin,  Zs.  Kr.,  12.  44,  1886.  18-16,  K«. 
17,  Mkc,  1.  c.  18.  Rg.  19.  Knerr  and  Brunner.  Am.  Ch.  J.,  6, 413, 1884.  30,  Rg.  31,  Cohen, 
Jb.  Min.,  695,  1877.    22-35,  Rg. 

«  .  Also  Harrbgton,  G«ol.  Canada,  1874:  Heddle,  Trans.  R.  Soc.,  Edinburgh,  30,  488.  nad 
Feb.,  1883.   ethlai.,  p.  144-146.  e-,  , 

O.  TiO,  Fe,0|  FeO  HnO  UgO 

4-737      63-27  1-30  46-58  —  —   =  100 

4*689   }  68  08   2-86  38-80  4-80  1-65  =  99-94 

4-67        63-78   8  08  83  08   —  5-88  810, 0-14  =  99-80 

4-68        53-64  10-07  81-11    —  6-88  =  99-16 

4-3         69-30  32  11    4-90  1-78  —   8IO,  116  =  9»*10 

4*744-4-791      51-80  8-87  89-88  —  0-40  =  100-40 

46-77  14-10  89-51    —  1  14  =  100-53 

41-96  22-23  81  16  0  28  816  SiO,  0-60.P,O.O-O3. 

[CaO  0-56=99-93 

4ttt-«-878      45-98  14-80  86*62  3*73  0*59  =  100-06 

4-701      46-92  11-48  39-82   —  1  'i2  =  99-44 

4*70        46-31  12-82  40-.%0  tr.  1-54  Cr.O,  tr.  =  100-57 

44-50  19-55  33-73   —  8  08  =  lOO'SO 


1.  St.  Ctlstophe,  OrieMonUe 

3.  Gasteio,  Kibd^ovhane 

8.  Carter's  Mine,  N.  Carolina 

4.  "       "  " 
6.  Brazil 

6.  Egersund 

7.  " 
8. 

9.  Tlmen  Kt&,  JAmhAp 

10.  Eragerft 

11.  Frauenberg 

12.  FQratschiagl,  Zamserthal 
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0. 

no,  Fe,0,  FeO  MaO  HgO 

4*976 

48*80  88-88  80-57  1-74  1*57 

99-44 

14.  " 

4*746 

41-64  88-87  85-00  1  00  4-86 

10117 

15.  " 

88-70  87-08      80'84  8-88 

99-88 

18. 

4-769 

8718  'J8  40  30  20  8  01  8-97 

100-71 

i:.  Litchfield,  FocUn^ftrnfif 

IN.          "  •■ 

4-892 

3a-21  59  07  18-73   —  — 

100 

28-73  M  71  22-88  0-35   0  50 

100'57 

ID.  Adamstown, 

48 

18-81  58  36  :t2-88   —  — 

SiO,  0-50«M'» 

2<i.  Warwick 

4-808 

57-71    —    2H-82  0-90  13  71 

8914 

-a.  Uu  Toil's  Pui,  &  AMcA 

4-486 

63-79   7-05  2T  U5   —  1210 

9»-99 

21  Suarum 

4*848 

10-47  80-68   H-90   —  — 

100 

33.  BiuBenthftl 

ft-187-6*ld0 

8-18  81        8-80   —  — 

99  70 

U.  St.  Gothud,  JBbimrtfM 

6187 

910  H3-41    7-68  0-44  — 

100-58 

KragerO 

6-84 

8-55  98  68   8-88   —  — 

100  44 

On  the  compocition  of  titanic  Iron,  see  Rg.,  Vupn..  104,  497,  18.*>8,  Min.  Cii..  148, 1875 
Friedcl  aud  Uuerin,  Ann.  Ch.  Phys.,  ft.  38,  1876,  wIki  dtucribe  artif.  cryKi.  of  TiiU«  with 
(r  =  56'  40',  ako  isumorpboiu  mixtures  of  TliO*  and  FviOj 

Pyr^  0to.— B.B.  iofuBible  in  O.K.,  although  fllighly  rounded  on  the  edj^eii  in  K.F.  With 
borax  and  salt  of  phosphorus  reacts  for  iron  in  O.F.,  anil  with  llie  IntiiT  H'.ik  assumes  a  morv  or 
Ii-v  ill  tense  brownish  red  tnilor  in  R.K.;  this  treated  h  ilh  tin  on  charcoal  cliangt-H  lo  h  violvl>red 
I'oior  vben  the  amount  of  titanium  is  not  too  smnll.  The  pulverized  mineral,  healed  with 
b>(ir<>c'hloric  acid,  is  Hlowly  dissolved  to  a  yellow  m>lution,  whu-h,  tiltered  from  the  undeeom- 
;>T.ed  mineral  and  boiled  with  the  addition  of  tin-foil,  a-ssumes  a  beautiful  blue  or  Ttolut  ctilor. 
D«.t>mpofied  by  fusion  with  hisulpbate  of  sudium  or  p()liiHsluni. 

OlMk— Occurs  in  beds  in  nielsa  and  other  cryataniii(>  riK-l^f.;  also  in  small  t»rlleleii  Id  many 
rnotuUine  nx*ks,  often  associated  with  magiicliie.  11ie  prineiiwl  KurojM-an  loralitieM  of  tbu 
s{R'c-ies  iiave  been  enumerated  above  in  conncclion  wi:h  (he  statement  of  vHiietien.  One  of  tbfl 
remarkable  is  at  KmgerO,  Norway,  where  il  ocrurs  tn  Teinx  or  l>cdjt  in  diorite,  which 
sf'metimes  afford  crystals  weighing  over  16  pounds.  Otliera  are  Ki;eniund,  Areudal,  Snanim 
iu  Norway:  Miask  in  the  Ilmen  Alts.;  Bour?  d'Oi-saos,  DHuphine:  Hi.  (jothard,  etc. 

Kine  crystals,  qomeiimea  an  inch  in  iliaracler.  occur  in  Wura-ick,  Amily,  and  Monroe, 
Onuge  Co.,  N.  Y.,  embedded  In  aeriientime  and  white  limestone,  and  awociated  with  Kplnel, 
ciioudrodite,  lutile.  etc. ;  also  4  m.  west  of  Edenvtlle,  and  near  Ureenw<MMl  furnuit'  with  spinel 
ami  choadrodite;  also  at  Chester  and  ^>u\h  KoyHlslon.  Muss.;  Litchlield, Conn. (iraxAiNj/fontfp); 
Tny.  Vt,  with  chlorite.  Vast  deposits  or  beds  of  titanic  ore  occur  at  Hay  St.  Patil  in  (Quebec, 
(  aii;nla.  in  syenite;  one  bed,  90  feet  thick,  continues  on  iu  view  for  aiM)  U-H.  and  pmlmbly  far 
'"-wjiKi:  also  in  the  Seignory  of  St.  Fiancifi.  Beauce,  mixed  with  niiiRnelite  ss  ii  In-d  45  feet 
iiii'  k  in  .aerpentine;  G.  =  4'5o-4-66;  also  with  labradorite  at  Chflteau  Kicher.  (iruinu  are  found 
:n  the  gold  sand  of  California. 

l^F.Rui^  TitaneiwnBtein  pt.,  Magnctlschcr  Et<wn-San<l  pi..  Werti.  Iwrin  (fr.  Iwr)  Wtrn., 
L.tzte3  Min.,  26,  52,  1817,  iloffm.  Min.,  4,  358,  1817.  OktaMriwIies  TiUitieisen-Oxyd  Wern. 
U'-na  Broth.,  Cbar,  51, 18-20.  UexaeilriM-heft  ILisen  £r7.  Slohn.  4;i6, 18:i0.  Ihcrile.  i^upposcd  to 
'■e  isometric  Utanic  iron,  and,  like  martile.  to  be  psendomor|ihouH.  Anals.  13-16,  above.  The 
I'Otlity  of  Iserwiese  gave  the  name  to  this  mineral.  The  (llanic  imn-fiand  is  partly  in  octahedral 
fr/nii?,  and  this  portion,  if  not  all,  is  the  in^ne.  Yet  It  is  slill  doubled  whether  tbe  ortttbedront 
ire  reirular  octahedrons,  or  whether  they  are  acute  rhomlK)lu'drons  wiih  iniiicnied  apiret.  and 
'  :t-refore  true  ilmenite.  Similar  sands  come  from  many  other  l<x;a1ilieH,  as  from  Bohemia, 
^sxony.  Calabria,  Puy-de-Ddme  in  Vr&ace. 

Alt- — The  titanic  iron  of  massive  rocks  is  extensively  sllered  tea  dull  while  opiupic  nub- 
?*ance,  called  leucoxene  by  GQmhtl  (Die  palilolilh.  Kruplivgesteiiie  <i.  Fieliti  p  birpes,  2'.',  IST-l). 
7':iU  for  the  most  part  is  to  be  ideutitied  with  titanite.  Cf.  Cathreiu,  Zs.  Kr.,  6,  2-14,  18K1,  also 
iWnb.,  Xikr.  Phya  Hln.,  883,  1885. 

R«b£— <  Hin.  Russl.,6,  350,  1874.  •Cf.Ek.,tb.,  I,16and1.c..  alnoMlr.,  MIii  .  p.  339, 1858. 
A  e-rystal  from  the  Binnenthal,  regarded  as  tetartohcdral  nnd  distinct  from  the  ii-soi  itiled  lieiiiu- 
•i'e,  gare  Bkg.,  r{i3i5,  l-21),9  (1216,  i-21i.  Zs.  Kr.,  1,  576,  1877.  C"f.  iilso  Sl-k. ,  .lb.  31in..287, 
I''T*i.  Planes  on  nystals  from  CV/radl,  and  on  the  Swiw  "  EiM-nn>sen,"  are  referml  to  hematite. 
BLi(  kio^  iocludea  m  his  list  of  planes  a  large  number  of  forms  fxivcn  l»y  tilrUvcr  for  wrundum  I 
Hn>Bon.KENtTS  G.  W.  momttrand,  Alionesskrift  Yyi.  SillLtk.,  Lund.  Ko.  3,  p.  4,  1R78. 
A  partially  altered  Tariety  of  ilmenite.  It  forms  thin  curved  plates  with  tolerably  dia* 
'\nri  rhombohedral  cleavage  [pseudo-cleavagel;  rr'  —  98'-94''.  ti.  =  4'066-4'136.  Color  iroD- 
.tlack.    Streak  dark  gray.   Luster  meUlHc.    Mot  magnetic.  Analysis: 

TIO.     8iO,     FeiO.      FeO      MnO     CaO    HgO  H.O 

04-88      1-40      14-99      81*01      684      0'4S      019      1-38  «  100-84 

The  mineral  decomposes  readily,  and  finally  becomes  coated  with  a  yellowish  white  cnul 
'rjr-iininK' essentially  of  TiOi.  I*robably  altered  from  normal  ilmenite  by  the  assumption  of 
suttT.     From  Sm&land,  Sweden. 

YKUtuyxxscm  .ddam, Tabt.  Min..  73,  1869.  A  hydrous  mineral  containing  FciOt  and  ZnO. 
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111.  Intermediate  Oxides. 

The  species  here  included  are  retained  among  the  oxides,  although  chemicallj 
conBidered  they  are  properly  oxygen-salts,  aluminates,  ferrates,  manganates,  etc, 
and  hence  in  a  strict  classification  to  be  placed  in  section  5  of  the  Oxjgen-Balta. 


Spinel  Group.   RB,0«  or  RO.B,0^  Isometria 


284.  Spinel 

Geylonite 

Ghlorospinel 

Picotite 

235.  Heroynite 

236.  Oahnite 

Automolite 
Dysluite 
Kreittonite 
287.  Magnetite 

238.  Vagnesioferrite 

239.  Franklinite 

240.  Jacobsite 

241.  Clizemite 


Chrysoberyl 


243.  Hansnuumite 

244.  Hininm 
24ft.  Crednerite 

246.  Fsendobrookite 

247.  Brannite 


MgO.Al,0, 

(Mg,Fe)O.AI.O, 

MgO.(Al,Fe),0, 

(Mg,Fe)0  (Al,Fe.Cr)A 

FuO.Al.O, 

ZnO.Al,0, 

(Zn,Fe,Mn)0.{Al,Fe),0, 

(Zn,Fe.Mg)0.(Al,Fe),0, 

FeO.Fe,0, 

(Fe,MgjO.Fe,0, 

MgO.Fe,0, 

(Fe,Zn,Mn)0.(Fe,Mn),0, 

(Mn,Mg)0.{Fe,Mn),0, 

FeO.Cr.O, 

(Fe,Mg)0.(Cr,Fe),0, 


BeO.Al,0,  Orthorhombio 


0-4701 :  1  :  O  oSOO 


MnO.Mn.O, 
2PbO.PbO, 
3Ca0.2Mn,0, ' 

2Fe,0..3TiO. 
3MD,0,.MnSiO, 


Tetragonal     i=  1-1743 


Monodinic  , 

Orthorhombic 
Tetragonal 


0-8878  :  1  :  0-8T78 
6  —  0-9850 


334.  BPINBIi.  1.  RUBT  Spinel.  "AvBpa^  pt..  'AvOpaxa  itepi  Mt'Krjror,  Theophr. 
CarbunculuB  pt.,  Lychnis  pt.  [rest  ruby  sapphire].  Plin.,  37,  25, 39.  Spinella,  C&rbunculiis  pt., 
Kublnus  pt.,  Carb.  ruber  parvus.  =  Qerm.  Spinel,  BallagiuB  (a  pallido  colore  Tideturappellasse). 
=  Germ.  Ballas,  Lychnis,  =  Germ.  Oelblichter  Rubin,  Agrie..  Foss..  298,  Interpr.,  46S,  Wi>. 
Rubin  orientales  octaedrici,  seu  octo  hedris  coniprehensi.  quae  modo  trianeula  sunt,  modo 
trapezia,  aliquando  hedne  oblongie  angulos  solidos  occupant,  etc.,  Cappeler,  Prod.  Crystallofrr. 
Lucerne,  173S.  Rubinus  pt.  (Spinell,  Ballaa,  Rubicelle),  Wall.,  Min.,  115,  1447.  Rubis  apioelle 
octaedre  (Spinelle,  Balais),  de  Liale,  Crist.,  3,  334,  1788  [by  da  L.  first  made  distinct  in  species 
from  Ruby  Sapphire]. 

2.  CETLONiTfE.  Ceylanite  Delameth.,  J.  de  Phys.,  43,  33,  1793.  Zeylanit  Kar$t.,  Tab.,  26. 
73,  1800.   Zellanite  Pleonaste  ff.,  Tr.,  1801.   Ceylonit  Itg.   Candite  (fr.  Candy,  Ceylon)  Sww. 

3.  Chlobobfikbl  G.  Base,  Pogg.,  60,  662.  1840.   QabDit  B.  de  Marni,  1883. 
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4.  Piomn  Omrftatim;  J.  Ulnn,  39,  8S1,  1818;  OOb.  Abb..  47,  900^  1814.  Chram- 

Iioffletric.    Observed  f ormt' : 

«{100.Mrt««  /  <810.  i-Zf  p(82X,  2)  ^(611.  W)'  /J  (828.  II)* 

4(110, 1)  jr  (779,  If  g  (881, 8)*  m(811, 8-8)  x  (S81. 

#  (111.  1)  r  (888.  f )  \  (771,  7)>  n  (811,  8-8)* 

Twins:  tw.-pl.  and  comp.-face  o  common  (f.  1),  hence  often  called  ^^hh/Wwimj*; 
llso  repeated  (f.  4)  and  polysynthetic*,  producing  tw.  lamtdlte  with  striiitions  on  o. 
Habit  octahearai;  o  faces  8ometlmt>a  convex;  hiibit  rarely  cuhic. 

Cleavage:  o  imperfi'ct.  Fracture  conchoidal.  Brittle,  il.  =  8.  G.  =  3*5— 11. 
Luster  vitreous;  spiendent  to  nearly  dull.  Color  red  of  various  shades,  paiving 
into  blae»  green,  jeilov,  brown  and  black;  occasionally  almost  white.  Streak 
vbile.  TrBDsparent  to  nearly  opaque.    Refractive  indices: 

=  1-7121  U      rtj-  1-7155  Na  =  1-7261  Di.' 

Phosphorescent  with  a  red  light,  yielding  a  crimson  line  (X  =  6857  Crookes) 
in  the  spectroacope.   Etching-fignrea  as  with  magnetite'. 

1.  3.  3.  4i 


1.  Spinel  twin.   8,  Crystal  flaUeoed  |  o.    8,  Amity,      Y.   4.  Strttver*. 

C•Hp^  Tar. — Magnesium  aluminate,  MgAI,0,  or  MgO.Al,0,  =  Alumina  71-8, 
magnesia  28"i  =  100.  The  magnesium  may  be  in  part  replaced  by  ferrous  iron  or 
Quuffanese  and  the  aluminium  by  ferric  iron  and  chromium. 

Tar.— 1.  RuBT  Spinel  at  Mttgnetia  Spinel. — Clear  rpdor  reddbb;  transparenl  to  translucent; 
wnietitnes  Bubtranslucent.  G.  =  8-52-8  58;  8-63-8-71  Church.  Composition  nomiftl.  with  little 
or  DO  iron,  and  sometimes  chromium  oxide  to  which  the  red  color  has  been  Hscribed.  Ttie 
Ttrieties  are:  (a)  Spiael-Rv^,  deep  red;  (b)  Balat  Ruby,  rose-red;  (e)  RuhictlU,  yellow  or  oraoge- 
red;  (dt  AlimandiM,  violet. 

2.  Cktu>nite  or  PlmnaaU.  Iron-Magjujiia  /fp(net.— Color  dark  frreen,  hrown  to  black, 
mostly  opaque  or  nearly  so;  G.  =  8'5-8'6.  ContairiH  iron  renlarin};  \hv  ninfnicflium  and  perhaps 
•iso  the  sluminium,  hence  the  formula  (M^.FciO  AljOi  or  'Mg,Ft')0.(AI,Feij(>i. 

3.  Chix>e«»«pinbl  or  Magaetiia- Iran  Sjtinei. — Color  eraw- green,  owinfj  to  the  presence  of 
copper;  G.  =  8'58I-3-594.    Contains  iron  replacing  the  arumini.im,  M,  (>.(Al,Kc)j()i. 

4.  PiciiTlTKor  Chrmne-Spintt. — ('onlains  rhr'-mtuc.  and  also  Imi^  th.  ma^rufHium  larirely 
replaced  by  iron,  iHg,Fe>0.(Al,Cr)sOi,  heuce  lying  between  spinel  proper  and  rhromitp. 
G.  =  4'08.  tV)lor  dark  yellowish  brown  or  gnTninh  brf>wn.  Tmn»lncent  to  nearly  opaque. 
Tiie  orig^inal  occurs  in  disseminated  grains,  rarely  nclahedrai  crr-ital.s,  in  ii  nick  orcurVing  abimt 
L.  Lherz,  called  JMnolite  by  Delamelberie  iT.  T..  2,  2M1.  iTftTi.  nnd  earlier  deKcrilied  by 
Picot  *ie  la  Peyrouse  (Mem.  Ac.  Toulouse,  3,  410).  after  whom  pitnilHf  in  named. 

The  analyses  of  Thomson  fMin.,  1, 214,  1H:w1,  siliowiiig  eonsidentiile  lime,  e.  g.  10*6  p.  c,  in  a 
spinel  from  Amity,  N.  Y,,  are  prolialily  erroneous. 

A  red  octahedral  mineral  from  Dtirnlmcli  in  a  litaniftTous  variety  (5-68  p.  c.  TiO|)  rich  In 
iron,  according  to  Kosmann.  Bcr.  nied.  Ges..  p.  144.  Julv  19,  1K({9. 

AwdL — 1.  2,  Abteh.  Pogg.,  33.  SOr),  1831,  also  l)e  Spinello,  Iiiaiig.  Diss,  (in  Latin),  Berlin, 
1831.  3.  Vocel,  Rg.  Min.  Ch..  \m,  1875.  4.  Iteuter,  ibid.  5,  A.  IX.  Thomson.  Liv.-rsidge, 
Min  N  S.  VT.,  202.  188M.  6.  Gmelin,  Berz.  JB..  4.  156,  1H25.  7,  Jx>rcnzen,  Medd  Griml..  7, 
1>«4.  8.  9,  Abicb.  1.  c.  10.  Hir..  Min.  Ch..  18.).  1875.  II,  Pisani,  C.  H,  63.  49,  iyfi6. 
12.  WoUe.  Am  J.  .<»<•.,  48.  8.W.  1868.  13.  Nikolavev,  Kk.  Min.  KuskI.,  6,  3(W,  ISIW.  14.  II. 
Rf'^.  Poire.  90.652,  1S40.  15,  Damour,  Bull.  G.  Soc..  19.  413,  1862.  See  al>u  oth  Kd.. 
PI'.  147,  14tf. 
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Al.O,  Fe,0,  Ct,Oi  FeO  MgO 

1.  Ceylon,  «d  69  01    —    MO   0  71  26-21  SiO,  2  02  =»•(» 

8.  Aker,  blue  68  84    —     —    3-49  25-73  BiO,  2  35  =s  100-40 

8.  Frauklin.  N.  J-.flm.Woc*  67  01    2  17   —    8-56  21  97  =  99  70 

4.  Amity,  N.  Y..       black  69-7X    1-62   —     4-61  24-63  =  100-57 

6.  Mudgee,  N.  a.  W.,  "       G.  =8-77  64-29   —   4-69  4  49  21  95  SiO,  2  75  =  98-10 

6.  CeylOD.  CeyUmHa  67  20    ~~     —  SO  Sl  lH-24  SiO.  S  lfi  =  99-10 

7.  tireenUnd  70  05   —     —    9*86  21 '36  SiO.  0-38  =  101-89 

8.  Monzoni  66-89    —     —    8  07  23-61  SiO,  138  =  99-80 

9.  Vesuvius  67  46    —     —    6  06  25  94  SiO,  2-88  ~  100-84 

10.  Ramos,  Mexico  G.  =8-865  68-48    ~     —  11-64  19-90  =  100 

11.  Auvergne.  W*.                  G.  =  8-871  59  06  10-72   —  18-60  17-20  =  100-58 
Peekskill,  yram                G.  =  8  58  60-79   5-26   —  2174  12-84  =  100-68 

l.S.  Zlatoust,  Unii,  pteud.         G.  =  3-589  68-96    —     — .  18-01  10-82  SiO,  2-96  -  100-75 

14.  Ural.  CA/onwtwf  G.  =  8-593  64  18   8  70   —     —   36-77  0*0  0  27,    CuO  0  21 

[=  10014 

15.  L.  Lheiz,  PKWft'to  G.  =4  08  56-00   —   8  00  24-90  10-80  810.  3  00  =  101 -»> 


Pyr.,  ate.— B.B.  alone  iofiisible;  red  variety  changes  to  brown,  and  even  black  and  opaque, 
afl  the  tciQperalure  increases,  and  on  cooling  becomes  tirst  green,  and  then  nearly  colorlc-ss,  and 
at  last  nisumes  the  red  color.  Slowly  soluble  in  borax,  more  readily  in  salt  of  phosphorus,  wiib 
which  it  gives  a  reddish  bead  while  hot,  becomiug  faint  chrome-Ki-een  on  cooliDg.  The  blaca 
varieties  give  reactions  for  i^on  with  tbe  fluxes.  Soluble  with  difficulty  Id  coacentrated 
pburic  acid.   Decompost^  by  fusion  with  potassium  bisulphate. 

OIm. — Spinel  occurs  embedded  in  granular  limestone,  and  with  calcite  in  serpentine,  gneiiM. 
and  allied  rocks.  Ruby  spinel  is  a  common  associate  of  the  true  ruby.  Common  spinel  is  of  leu 
associated  with  choudrodite.  It  also  occupies  tbe  cavities  of  masses  ejected  from  some 
volcanoes.  Picotite  is  common  in  grains  in  peridotyte  and  the  serpentine  derived  from  it,  also 
encioaetl  in  chrysolite  in  other  rocks. 

In  Ceylon,  in  Siaia,  and  other  eastern  countries,  it  occurs  of  beautiful  colors,  as  rolled 
pebbltis  In  the  channels  of  rivers.  Id  upmr  Burma  it  is  found  with  nibr  <cf.  p.  2121. 
Pleonaste  Is  found  at  Candy,  in  Ceylon.  At  Aker,  In  Sweden,  is  found  a  pale  blue  and  pearl- 
gray  variety  In  limestone.  Small  black  splendent  crystals  occur  in  theancient  ejected  masses  of 
Monte  Sommn,  with  mica  and  vesuvlanite;  also  at  Pargas,  Finland,  with  chondrodlte,  etc  ; 
in  compact  gehlenitc  at  Monzoni,  in  the  Faasa  valley.  In  granular  limestone  (cipolin)  enclosetl 
in  gneiss  at  Mercus  and  Arignac  north  of  Tarascon.  on  the  borders  of  I'Ari^ge,  where  the 
aiwociation  with  brucite,  chondrodlte,  scapolite,  pyroxene,  etc.,  is  very  similar  to  that  at  War- 
wick, New  York,  and  at  Pargus  (Lex..  Bull.  Soc  Mid..  13,  518, 1889).  In  the  gold  sands  of 
New  South  Wales  at  various  points. 

>Vom  Amity,  N.  Y.,  to  Andover,  N.  J.,  a  distance  of  about  30  miles,  is  a  region  of  granular 
limestone  and  serpentine.  In  which  localities  of  spinel  abound ;  colors,  green,  black,  brown, 
and  less  commonly  red.  along  with  chondrodite  and  other  minerals.  A  mile  S.  W.  of  Amity,  on 
J.  Lnylon's  farm,  la  a  remarkable  locality:  also  on  W.  Raynor's  farm,  a  mile  N.;  another  half 
mile  N.  affording  grayish  red  octahedrons:  and  others  to  the  south.  Localities  are  numennis 
about  Warwick,  and  also  at  Monroe  and  Cornwall,  though  less  favorable  for  exploration  than 
riio-w  ai  Amity.  Franklin,  N.  J.,  affords  crystals  of  various  shades  of  black,  blue,  green,  and 
red.  which  are  sometimes  transmrent,  and  a  bluish  green  ceylontte  variety  here  has  the  liii^ter 
of  polished  steel;  Newton,  N.  J.,  pearl-gray  crysiars,  with  blue  corundum,  tourmaline,  and 
rutile;  at  Byram.  red.  brown,  green,  and  black  colors,  with  chondrodite;  Sterling.  Sparta, 
Hamburgh,  and  Vernon,  N.  J.,  are  other  localities.  Light  blue  spinels  occur  sparingly  In  !ime- 
stone  in  Antwerp,  Jeflerson  Co.,  N.  Y.,  2i  m.  S.  of  Oxbow,  and  rose  and  reddish  brown  in* 
■  Gouveriieur.  2  ni.  N.  and  }  m,  V?.  of  Somerville.  St.  Lawrence  Co.;  green,  blue,  and  occasion- 
ally red  varieties  occur  in  granular  limestone  at  Bolton,  Boxborough,  Chelmsford,  and  Littleton. 
M;m.  Octahedral  crystals  tessellated  like  chiastolite  occur  embedded  in  slate  near  Springfield, 
.Mass.  Soft  octahedral  crystals  occur  in  Warwick,  which  are  pseudomorphs,  consisting  partly 
of  steatite  or  serpentine.  With  the  corundum  of  North  Carolina,  as  at  the  Culsagee  mine,  near 
Franklin,  Macon  Co.;  tdmilarly  at  Dudleyville,  Alabama.  Spinel  ruby  at  Gh>Ia  Bluff,  Hum- 
boldt Co..  Cal. 

G'K>d  black  spinel  is  found  in  Burgess.  Ontario;  a  bluish  spinel  having  a  rough  cubic  form 
occurs  at  Waketield,  Ottawa  Co.;  blue  with  clintonite  at  Daillebout,  Joliette  Co.,  Quebec. 
Alt— Observed  altered  to  steatite,  serpentine,  bydrotalcite.  mica. 

Artif. — Formed  in  crystals  by  heating  a  mixture  of  alumina  and  magnesia  with  boracio 
acid,  and  also,  for  red  spinel,  some  oxide  of  chrome;  for  black,  oxide  of  Iron  (Ebelmen);  by 
using  Uiiorideb  of  aluminium  and  magnesium  and  boracic  acid,  with  heat  (Devllle  A  Caron);  by 
action  of  aluminium  chloride  in  vapor  on  magnesia  (Daubr^).  See  also  Ueunier,  who  uses 
cryolite  and  aluminium  chloride,  Bull.  Soc.  Min..  10,  191,  1887;  and.  In  general,  Fonqui-LSvr, 
Synth.  Min.,  237-332.  1883;  Bourgeois,  Reprod.  Min..  69-76.  1884. 

R«e~i  Mir..  Min.,  p.  3«3.  18:)3.  *  Hbg..  Min.  Not,,  8,  45.  1868.  'Svr.,  pleonaste  from 
the  Albani  Mte.,  Zs.  Kr.,  I.  288.  1877.   «  Erem.,  Turkestan,  ibid..  4,  643.   »  Svr.,  Za.  Kr.,  2, 
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480,  1678.  *  Cathrein,  Honzonl,  Min.  If  Ittb..  10;  8W.  1888.  *  Dx.,  K.  &.  Ml.  1887. 
•JJecke,  Min.  Mitth.,  7,  SM,  1889. 

Ab  uoknown  mloenl,  occurring  in  cotorleM  octahedrons  and  anppoaed  to  belong  to  Um 

ri.  liaa  been  noted  In  the  pliono)yt«  of  Olbrllck;  see  Bull.  Boc.  Jlln..  9,  80^  1888,  nbo  Jb. 

336.  UUUUIMiTU.  Hocgmit     X  Ztfp:  Hln.  Btthm.,  1888.  Herdntte  trOtgr. 

Iron  Spinel. 

Isometric.   Occnrs  mawiTe,  fine  gnumlar. 

H.  =  7-5-8.   G.  =  3*91-3*96.   Luster  vitreoas,  extemftUy  dull   Color  black. 
Streak  dark  grayish  green  to  leek-green.  Opa()ne. 

CoHp.— IroD  aluminate,  FeAl,0,  =  Alamina  58*6,  iron  protoxide  41*4  =  100: 
AaaL-B.  Quadrat,  Lieb.  Aon..  56,  897, 184& 

A1.0.  61-17  UgO  8-98  FeO  85-67  =  98-7« 

PyTt  etc— B.B.  infusible.  Tbe  heated  powder  becomes  brick-red,  and  givea  Icon  naedOBi. 

With  soda  fuses  only  imperfectly  to  on  olire^reeD  mius. 

Obs.— From  Konsberg.  at  tbe  eastern  foot  of  the  B&bmerwald.  with  corundum,  iron 
hTdrozide;  also  scattered  through  the  graoul>tes  of  tNULony.  Kalkowaky,  Zs.  Q.  ties..  33,  SUA, 
isTl.  A  related  iron-aiumioa  *^>inel,  with  about  9  p.  c.  HgO,  occurs  with  magnetite  and 
conmdum  tn  Cortland!  township,  Wesicheater  Co.,  N.  Y.  (Williams.  Am.  J.  Sc.,  33,  IM. 
18871 

Kamed  from  the  Latin  of  the  Bohemian  Forest,  SOm  Btrcmiia  (Plln. ,  4, 8S,  88). 

236.  aAHKITB.  Zinc-Spinel.  Automollte  (fr.  Falun)  EMerg.  Afh..  1,  84,  1806. 
Gahnit  v.  Moll.  Efem..  3,  78,  18U7.  Bpinelle  Zinclf^re  H..  Tabl.,  67,  99.  180ft.  Dysluita 
It.  blerliDg,  M.  J.)  KeaUag,  J.  Ac.  N.  Sei.,  Pbllad.,  3.  287.  1831;  Bhsp.,  Min..  1,  158,  1H8S. 
2.  176.  18S5:  Thomaon,  Min.,  I,  220.  1836.  Kreitlonila  KbL,  J.  pr.  Ch..  44,  86.  184& 
Sitinelliu  Buperius  Breiih..  Uandb.,  631),  1847. 

Isometric   Observed  forme: 

a  (100.  i-i)         d  (110.  i)        o  (111,  1)        m  (811.  8^ 

Twins:  tw.-pL  o.  Habit  octahedral,  often  with  planes  striated  |  edge  d/o; 
aldo       commouly  in  dodecahedrons  and  modified  cubes. 

Cleavage:  o  indistiuct.  Fracture  conchoidal  to  uneven.  Brittle.  H.  =  7'5-8. 
Gr.  =  4-0__4-tJ.  Lnster  vitreous,  or  somewhat  greasy.  Color  dark  green,  grayish 
ereen,  deep  leek-green,  greenish  black,  bluish  black,  yellowish,  or  grayish  brown; 
»treuk  grayish.    Subtransparent  to  nearly  opaque. 

Compb,  Tar.— Zinc  aluminate,  ZnAl,0,  =  Alumina  55*7,  zinc  oxide  44*3  =  100. 
The  zinc  la  sometimes  replaced  by  manganese  or  ferroua  iron,  the  alomininm  by 
ferric  iron. 

Ymr. — 1.  ACToKoulFE,  or  2ifH0  6aA»fl«.—ZnAliO4,  with  sometimes  a  little  Iron.  G.=:4-l-4-6. 
Colors  US  nboTe  given. 

2.  I>THL.uiTE.  or  Zine-Manganste-Tron  GahniU. — (ZD,Fe,MD)O.(AI,Fe)]0t,  Color  yellowiHh 
brown  or  gisyish  brown.  O.  =  4-4'6.  Form  the  octabedroa,  or  the  same  with  truncated 
edges. 

3.  KKBiTTOKinTB.  or  Zine-Iron  OoAnito.— (Zn,Fe,Mg)0.(At,Fe)iOi.  Occurs  in  cry4ta1^ 
uid  granulnr  massive.  H.  =:  7-a  O.  4-48-4*89.  Color  velvet-black  to  greenish  black; 
powder  grayiah  green.  Opaqoe. 

AjtMi.—l.  9,  Abicfa.  1.  c.  (see  p.  221).  8,  J.  8.  Adam,  Am.  J.  Sc..  1,  38.  1871.  4.  Oeiith, 
Prnr.  Ac.  Pbllad..  50,  1889.  6,  W..  Proc  Am.  Phil.  Hot..  30,  .«7,  18H3.  6.  H.  F.  Kcllar.  ibid. 
;.  Genih.  Am.  J.  So  .  33.  166.  IfWS.  «,  Damour,  Bull.  S<ic.  Min..  I,  98.  1878.  9.  A.  O.  Dana. 
Am.  J.  Sr.,  29.  4S5,  1885.  10.  Thomnon,  Min..  1.  221,  1836.  11,  Hauro.  Trans.  Acc.  Line. 
i.  65,  1879.  13a,  Kbl.,  1.  c;  12fr,  as  corrected  (KbI.)  for  undecomposed  mlnerml,  oxidation  of 
ion,  etc 

G.         Al.O,  Fe,0.  ZnO  FcO  MnO  MjrO 

1.  FaluD,  AutomoUte  55  14    —    30  02  5  85  tr.     5  ^5  SiO,  3-84  =  100  10 

2.  Franklin  furnace  157  09  —  34-8()  4-.56  tr.  2  da  tSK),  1  22  =  89-88 
8.         ••            "                4-90     1  49-78   8-58  89-62   —  1  18   O  l.S  SiO,  0  .-iT  =  99  81 

4.  E)eiawareCo..  Pa.  4-587  57-22  —    8rt  l4  S-M  0  70   0-26  CiiO  0-06  =  99-98 

5.  Mitchell  Co.,  N.C.  4-676  54-86  4-50  38  05  1  14  0  29   0  79  t'uO  0  80  :=  99  98 

6.  Cfanflee  Co.,  CoL  60-76  0  58  28  77  4  56  —  10  3:^  =  100        [=  lOO  SB 

7.  Canfam  Mine.  Ga.  68-87  6  68  80-27  8-010-80  8-82  SiO.  2  S7.    CuO  >•« 
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8.  Brazil 

9.  Bowe,  Mass. 

10.  SterliDg,N.J.,2)|y«I. 

11.  Calabria 

12a.  Bodenmaia,  Kreitt. 
12*. 


G. 

4-52-4-56 
4-5S 
4-651 


Al,0,  Fe,0,  ZdO  FeO  MoO  MgO 
59  41    —    88-82  6  17   —      —  ieo.  0-14  =  W-54 


54  S8  8  00  86  92  8  37 
80-49  41-96  16-80  — 


Ir.     l  -98SiO,  0-58=  100  58 
7-60    —  SiO,  a-97,  H,0  0-40 
[=  100-19 

68-64    —    21  28  4-58   —  13  84  8b,0,  0  35  =  10814 
44-66  16-63  24  00   —  1  80   8-05  tn«o/.  10  =:  99  64 
49-78   8-70  26-73  8  04  3  41    1*45  =  98  05 


Pyr.,  etc.— Gives  a  coatlne  of  zinc  oxide  when  treated  with  a  mixture  of  borax  and  soda  od 
charcoal ;  otherwise  like  spinel. 

Obt.— Occurs  Id  tidcose  schist  at  Falun,  Sweden  {automolite);  at  Tiriolo,  Calabria;  at  Boden- 
mais,  Bavaria  (kre&tonm);  Mlnas  Oeraes,  Brazil. 

Id  the  U.  S.,  at  Franklin  Furnace.  N.  J.,  with  frankllntte  and  willemite;  also  at  Sterling 
Hill,  N.  J.  (dffttuita);  with  pyrite  at  Rowe,  Mass.;  at  a.feldspar  quarry  in  Delaware  Co..  Peon.; 
sparingly  at  the  Deake  mica  mine.  Mitchell  Co.,  X.  C;  at  the  Canton  Mine,  Georgia;,  with 
galena,  chalcopyrilc,  pyrite  at  the  Cotopaxi  mine,  Chaffee  Co.,  Col.,  in  part  altered  to  a  chloritic 
mineral  (cf.  Geuth.  1.  c). 

Named  after  the  Swedish  chemist  Gahn.  The  name  Automolite,  of  Ekeberg,  is  from 
avTonoXoi,  a  deterter,  alludiog  to  the  fact  of  the  zinc  occurring  in  an  unexpected  place.  Von 
Moll  objected  to  such  an  Idea  in  nature,  and  named  tbe  species  the  next  year  after  J.  G.  Gahn, 
the  discoverer  (1745-1818).  Hie  name  is  here  applied  to  the  wfiole  group  of  zinc  spinels,  and 
automolite  retained  for  the  special  variety  so  named. 

Arti£— Observed  with  trldymlte  la  a  zinc  furnace  from  the  alteration  of  tbe  distillation 
vessels.  Jb.  Hin..  1, 130,  1881;  also  in  a  fayalite  ilag  at  the  Freiberg  furnaces,  ibid.,  1,  170^ 
1883. 


337.  BCAaNSnTB.  'RpatcXeta  AAo(  (fr.  Heraclea,  in  Lydia)  Gr,  [AiBof]  <riStfpor 
ayovtra  l^itophr.  Not  ttayyijtt^  AiBoS  [=  Talc]  Theophr.  Mayvifi  XiQof  Diotcor.,  5,  14". 
Hacnes,  Sideritis,  Heraclion,  Flin.,  36.  25;  Id.,  Qerm.  Siegelstein  Agrie.,  F<m.,  248.  466. 

SIHlnera  ferrt  nigricans,  magnet!  amica.  (2)  Magnet,  (8)  Jera  Sand,  WaU.,  256,  262,  174«. 
ioera  Ferri  attractoria.  Magnet,  OroTui.,  184,  1758.    Magnetlscher  Eisenstein  (iucl.  Elseo- 
tand)  Wern.    Fer  oxydule  B.    Magnetite  .ffatU.,  Handb.,  S5I,  1845. 

Maepetic  Iron  Ore;  Octahedral  Iron  Ore;  Oxidulated  Iron.  Magneteisenstein,  Magnetei- 
setierz,  Eisenuxydoxydul,  Gm-m.  Magnetjemmalm,  Svartmalm,  Steed.  Fer  oxydull,  Fer  oxyde 
magnetique,  Aimant,  Fr.   Ferro  ossidolato,  Ferro  magnetico,  Calamlta,  Itat.   Hierro  magnetioo 


Isometric.    Observed  forms* 


a  (100, 
d  (110,  i) 
o  (111,  1} 

Z(161-0,  U5)i 

»  (510,  i-ay 

f  (810,  t-8/ 


(210, 1-2) 
L  (950,  ».|)» 
I  (530, 
€  (970,  i-\f 


<f>  (558, 
P  (331. 


q  (881,  8)  ^  (722,  H)> 

*  (16-1-1.16-16)  w 

y  (10-1-1, 10-10) 
It  (611,  64)? 
fi  (511, 5-5)1 


K  (532, 
A  (944, 
n  (311, : 


*r(538, 
A(823,H)' 
w  (21-7-5,  V-3)» 
e  (581,  5.|)» 
«  (881,  8^^ 


u  (432,  2-1)* 
«  (971,  9-*)» 
V  (548,  f  ■♦)' 
0)  (054.  I-I)* 
u  (1811-9.  V-H)' 


Twins:  tw.-pL  o,  aometimes  as  polysynthetio  twinning  lamellae*,  prodncing 
striations  on  an  octahedral  foce  and  oiten  a  pseudo-cleavage 

(f.  1).  Most  commonly  in  octahedrons,  also  in  dodecahedrons 
with  faces  striated  ||  edge  d/o  from  oscillatory  combinatiou 
(f.  2);  in  dendrites  between  plates  of  mica;  crystals  some- 
times highly  modified;  cubic  forms  rare.  Massive  with 
laminated  structure;  granular,  coarse  or  fine;  impalpable. 

Cleavage  not  distinct;  parting  octahedral,  often  highly- 
developed.  Fracture  subconchoidal  to  uneven.  Brittle. 
H.  =  5'5-6-5.  G.  =  5-168-5-180  crystals.  Luster  metnl- 
lie  and  splendent  to  submetallic  and  rather  dull.  Color 
iron-black.  Streak  black.  Opaqae,  bat  in  thin  dendrites 
in  mica  nearly  transparent  and  pale  brown  to  black. 
Strongly  magnetic,  sometimes  possessing  polarity. 

Etehing-fignres  developed  by  acids  on  an  octahedral 
face  are  inverted  triangular  pits,  often  with  truncated  edges;  on  a  cubic  face, 
quadrilateral  elevations  formed  by  dodecahedral  planes  or  planes  nearly  coinciding 
with  them;  the  ctiief  etching-zone,  in  which  the  planes  forming  the  figures  lie 


Port  Henry,  Eemp. 
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|e.g.,  443,  223»  337>  etc.)»  is  tlist  of  the  trigonal  trieoctahedrons;  a  Mcondary  lone 
is  tnat  of  the  tetragonal  triBoctahedrons. 

n  m 

C«Mp^  Tar.— FeFe,0,  or  FeO.Fe,0,  =  Iron  seuquioxide  69-0,  iron  i>rotoxide 
31'0=100;  or,  Oiygen  27*6,  iron  72*4  =  100.  The  ferrous  iron  sometimes  re- 
placed by  magnesium,  and  rarely  nickel;  also  sometimes  titaniferons. 

Var^l.  Ordinar)/.  [a)  In  cmtaU.  (b)  MaMdTe,  with  paeudo-cleava^,  also  Knmular, 
coane  or  fiDc.  (e)  Ai  looae  aand.  The  property  of  polarity  wnich  diattnguisbn  the  teiwtoM 
(less  properly  written  loadstone)  is  exceptional. 

The  Scalotla  crysUls  gave  Cattirein :  Fe.O.  68  S1.  Al.O.  110,  Cr,0,  0  55,  FeO  37-70. 
MoO  0-48.  UgO  S-OB  =  100-87,  Zs.  Kr,  13.  87.  IMM. 

2.  Maffne$ian.  Talk-eisenerz,  Breith.  Scliw.  J.,  «8,  287,  1838.-(Fe,He)U.Ft-,0,. 
G.  =  4  41-4-43;  luster  subtneUllic;  weak  magneftc:  In  cryiitalB  from  Sparta.  N.  J.  An  ore 
fmm  the  Mourne  Mts..  Ireland,  coDtalns  8*45  p-c  MgO  (Andrews),  and  ao  octahedron  from 
Ei!«nach  eave  1  30  p.c.  MgO  (Rg.).  A  New  Zealand  magoeUte  with  O.  =  4*67  has  7-15  MgO 
utd4-«S  Md.O.  (Chester,  Min.  Mag.,  8,  135,  1889), 

3.  Nieeot^invut.  Petersen  obtained  Id  a  magnetite  from  Prrgntten  In  the  Tyroleae  Alps: 
Fe,0.  «8i»,  FeO  38-8S,  NIO  1-76,  MD,0.,Cr,0,,TiO.  (r.  - 100.  It  occurced  in  a  icblstoae 
Krpentfne  is  dodecahednl  crystals;  O.  =  S-167.  Jb.  Min.,  886^  18S7. 

3.  3.  4. 


3.  Nonlmark,  Flink.  8,  Scalotta,  Oathrein.  4.  Oberbolleisbachtlial,  Plnzgau,  BnignatellL 

4.  Tiianifenma.  Eoop  found  24'96  p.  c.  TiOi  In  octahedrons  from  Melchea,  Vogelsberg, 
Lieb.  Ann.,  123,  348,  1863;  also  4  08  TiO,  with  6  85  A1,0,.  4  57  MgO  in  a  magnetite  from 
1>Wr)>ergen,  Enisemubl.  NordstrOm  gives  6  01  TiO..  KriHtlanstiid,  U.  FOr.  Fffrh.,  1,  14,  1873; 
Koeuig  jiives  8  35  TiO«  for  a  variety  from  Magnet  Cove,  Ark..  Proc.  Ac.  PblUd.,  398,  1877. 
It  U  to  be  noted,  however,  that  rutlle.  tltanite,  etc.,  have  been  obwrved  In  microscopic  form 
iitimately  associated  with  mametite.    Cf.  Catbrein.  Za.  Kr,  8,  831,  1KU8. 

5.  Manganetian.  Manganmagiuiit».  A  variety  from  Vester  Hilfberg,  Sweden,  gave  Weitmll 
t  m  p.  c.  MnO:  another  gave  6  37  p.  C.  Q.  =  5  064.  Min.  Milth..  7,  109,  1886.  See  also 
|acot»site.   C'f.  also  results  of  Cheater  quoted  under  2. 

6.  Oehervtu.  Eisenmulm  (?0rm.  A  black,  eariby  varieir  as  th&l  from  Siegen.  Eiscnmohr 
>  IB  niaj^eiic  scales,  regarded  as  pseudomorpb  after  mfcaceous  hemathe,  as  at  Jubann- 
r<--orK^n8tadt. 

A  variety  coalalning  vanadium  and  chromium  in  minute  amounts  is  mentioned  by 

Pjrr^  eto^B.B.  very  dIfflcuUly  fusible.  In  O.F.  loses  its  Influence  on  the  magnet.  With 
be  tfuxes  reacts  like  hematite.    Soluble  In  bydroohloric  scid. 

Obs- — Magnetite  is  mostly  contined  to  cryfttalline  rocks,  and  Is  most  abundant  in  meta* 
lorphic  rocks,  though  found  also  In  grains  in  eruptive  rockf.  lu  the  Archaean  rocks  the 
t->Is  are  of  immense  extent,  and  occur  under  the  same  conditions  as  tbone  of  bemalite.  It 
an  ingredient  in  most  of  the  massive  variety  of  corundum  called  emery.  The  earthy 
lasmetite  is  found  in  bogs  like  bog-iron  ore.  Occurs  in  meteorites,  and  forms  the  crust  of 
leteoric  irons. 

Fresoit  in  dendrite-like  forms  in  the  mica  of  many  localities  following  the  direction  of 
le  lines  of  the  percusaion-flgure.  and  perhaps  of  secondary  origin.  A  common  alteration- 
roduct  of  minerals  containing  iron  protoxide,  e.g.,  present  In  veins  In  the  serpentine  result- 
ijr  from  altered  cbrysolite. 

The  beds  of  ore  at  Arendal,  Norway,  and  nearly  all  the  relebratpd  iron  mines  of  Sweden, 
jnhist  of  massive  maffnetite:  Dannemora  and  the  Tilberfi:  in  Smilliuid  are  entirely  formed 
I  it.  Still  larger  mountains  of  it  exist  at  Kurunavara  and  Qelivara.  in  Laplaod.  Falun, 
I  Sweden,  and  Corsica,  afford  octahedral  crystals,  embedded  in  chlorite  slate.  Splendid 
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dodecahedral  ciystids  occur  at  Nordmark  in  Wermland.  The  most  powerful  nstfTt 
magnets  are  found  ia  Siberia,  and  ia  the  Harz;  they  are  also  obtained  on  the  island  of  Elba. 
Other  localities  for  the  crystallized  mineral  are  Iraversella  fn  Piedmont:  Achmatovsk  in  the 
Ural;  Scalotta  near  Predazzo  in  Tyrol,  also  Rothenkopf  and  Wildkreuzjoch;  the  Bianentb^; 
a  cubic  variety  occurs  in  aerpentlne  near  Eraubai  in  Styria. 

In  America,  it  constitutes  vast  beds  (some  scores  of  feet  thick)  in  the  Archtean.  in  the 
Adirondack  region.  Warren,  Essex,  and  Clinton  Cos.,  in  Northern  N.  York,  vhile  in  St.  Law- 
rence Co.  the  iron  ore  is  mainly  hematite;  fine  crystals  and  masses  showing  broad  parting  sur- 
faces and  yieldiug  large  pseudo-crystals  are  obtained  at  Port  Henry,  Essex  Co. ;  similarly  in  Jfew 
Jersey;  in  Canada,  iu  Hull,  Greuville,  Madoc.  etc.;  at  CornwHll  iu  Pennsylvania,  ana  3Iagnet 
Cove,  Arkansas.  It  occurs  also  in  If.  Tork,  in  Saratoga,  Herkimer.  Orange,  and  Putnam  Cos.;  at 
O'Neil  mine,  Oraug3  Co.,  in  crystals;  at  the  Pine  Swamp  mine,  (ireenwood,  in  masses  with  dis- 
tinct parting;  at  the  Tilly  Foster  iron  mine,  Brewster,  Putnam  Co.,  iu  crystals  and  maauve 
Bccompaniea  by  chondrodite,  etc.  In  Maim,  Baymond,  Davis's  Hill,  In  an  epidotic  rock;  at 
MarshaU's  island,  masses  strongly  magnetic.   In  itT.  HampiAk'e,  at  Francoola,  in  epidote  and 

Suartz;  at  Swan  ey  near  Keeue,  and  Unity.  In  Vermont,  at  Marlboro',  Rochester,  Bethel,  and 
^ridgewater,  in  crystals  in  chlorite  slate.  In  Conn.,  at  Uaddam,  in  crystals,  etc.  In  N.  Jertejf, 
at  Hamburg,  neui'  f^uklin  Furnace  and  elsewhere.  In  Penn.,  at  (>osben.  Cheater  Co.,  and 
at  the  French  Creek  mines;  at  Webb's  mine.  Columbia  Co. ;  in  dendritic  delineations  forming 
hexagonal  flgures,  in  mica  at  Pennsbury  and  New  Providence.  In  Maryland,  at  Deer  Creek. 
Good  ludestones  are  obtained  at  Magnet  Cove,  Arkansas. 

In  California,  in  Sierra  Co.,  abundant,  massive,  and  In  crystals;  in  Plumas  Co.;  Mariposa 
Co.,  east  of  the  Mariposa  estate,  on  the  trail  to  the  Yosemite;  Placer  Co..  Utt'g  tsnch;  Los 
Angeles  Co..  at  CaQawt  de  las  Uvas;  El  Dorado  Co.,  near  the  Boston  copper  mine,  in  oct.,  and 
at  the  El  Dorado  £.\celsIor  copper  mine.    In  Washington,  in  large  deposits. 

Named  from  the  loc.  Magnesia,  bordering  on  Macedonia.  But  Pliny  favors  Nicander's 
derivation  from  Magnes,  who  first  discovered  ft,  as  the  fable  runs,  by  'flndiDg,  on  taking  bfi 
herds  to  pasture,  that  the  nails  of  bis  shoes  and  the  Iron  ferrule  of  his  stau  adhered  to  the 
ground. 

Alt — By  deaxldation  through  o^panic  matter  changed  to  protoxide,  which  may  become  a 
carbonate  or  siderite.   By  oxidauon  becomes  iron  sesquwxlde  or  hematite. 

Artif. — Formed  in  crystals  by  the  action  of  hydrochloric  acid  on  the  sesquioxide  heated, 
producinj^  a  partial  deoxidatton  (Deville);  by  decomposition  of  the  sesquioxide  with  borscic 
acid  (DeviUe  and  Caron);  by  the  action  of  iron  upon  alkaline  sulphates  (Gorgeu,  Bull.  Soc.  Hin., 
10,  174,  1887);  also  by  a  variety  of  other  methods. 

Dimagmiite  of  Shepard  (Am.  J.  Sc.,  13,  892,  1853)  appears  to  be  a  mngnetite  pseudomorph, 
perhaps  after  ilvaite.    See  5th  Ed.,  p.  151.   From  Monroe,  Orange  Co.,  N.  Y. 

Ref^'>  Mir.,  Miu..  p.  25B;  z.  y  by  Breithaupt.  A  summary  with  authorities  is  given  bj 
Brugnatelli.  Zs.  Kr.,  14,  287.  1888.  Scheibe  notes  511.  11-9-7,  ll'7-O,  but  gives  no  measure- 
ments. Zs.  O.  Ges..  38.  460,  1886:  also  BrOgger  (861  8  J}?  from  the  Brevik  region,  Zs.  Kr..  1ft 
59.  1890.  *  Scflcchi.  "Vesuvius.  Accad.  Napoli,  1843.  '  Sbk.,  Pitorsky,  Achmatovsk,  Zs.  G. 
Ges.,  21,  489,  1869;  m  also  earlier  by  Kk.  Min.  Russl..  3,  51,  1858.  *  Erofeyev,  Min.  Russl..  8, 
236.  *  Svr..  Za.  Kr..  1,  230,  1877.  •  Cathreiu,  Scalotta,  Za.  Kr.,  8.  219,  9,  365,  1884.  '  Brugna- 
telli, Alps,  1.  c.  »  Flink.  Nordmark,  Ak.  H.  Stockh.,  Bib.,  13  (2),  7,  39.  1888;  he  earlier  men- 
tions the  vicinal  planes  46-9  0,  55-9*9,  and  92  9  9,  ih.,  12  (2),  2,  14.  *  Cathrein,  Zs.  Kr..  12,  47, 
1886.  Min.  Mittb.,  10,  68,  1888;  Mgg..  Jb.  Min.,  1.  244,  1880;  Kemp,  Am.  J.  Sc.,  40,  62, 189a 
"  Becke,  Mio.  Mitth.,  7.  200,  1885;  9.  1,  1887. 

NiCKBL  Oxide.  The  occurrence  of  a  niccoliferous  sand  in  the  gold-washings  of  the  Fnwer 
river,  British  Columbia,  Is  noted  by  James  Blake  (Proc  Cal.  Acad.,  6,  200,  1874).  It  occursvith 
magnetic-iron  sand,  from  which  it  i-  distinguished  by  its  yellow  color,  resembling  pyrite.  It  ii 
inferred  to  have  the  composition  Ki*Oi  or  NiO.NiiOi,  analogous  to  magnetite. 

This  compound  has  been  formed  artificially  by  Baubigny  in  regular  octahedrons  of  a  gray 
color,  non-magnetic.   G.  R..  87, 1082, 1878. 


238.  MAaNBSIOFBRRITEI.  Magnoferrit  BammeUberg,  Pogg.,  107,  451, 1859.  HagM- 
ferrit  Kenng.,  Ueb.  J.,  98,  1859,  96.  1860. 

iBometric.   In  octahedrons,  and  octahedrons  with  trancated  edges. 
H.  —  6-6-5.   G.  =  4-568-4 -654.   Luster,  color,  and  streak  as  in  magnetite. 
Strongly  magnetic. 

Comp.— MgFeOf  or  MgO.Fe,0,  =  Magnesia  20,  iron  sesquioxide  80  =  100. 

Analyses,  see  5th  Ed.,  p.  152. 

Pyr.,  etc.— B.B.  like  hematite.    Difficultly  soluble  in  hydrochloric  acid. 

Ol». — Formed  about  the  fumaroles  of  Vesuvius,  and  especially  those  of  the  eruption  of  1855, 
as  observed  by  Scacchi.  who  particularly  descrihwi  the  crystals  and  their  associations.  The 
lamina  of  hematite  intersecting  the  octahedrons  have  rbombohedral  planes  on  their  edges. 
OrystalB  of  hematite  occur  at  the  same  fumarolea.  These  crystals  have  been  also  described  by 
Rath,  Jb.  3ffn.,  886,  1876. 

Bammelsberg  flnt  detected  the  magneslan  nature  of  the  ciyitals,  and,  in  alliul<n  to  it.  named 
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Iheipericsiuvii^^SfrrAp.   But  iuf m  hu  lU  own  dlfferant  ■IgnlflcatfoD  In  IaUd;  and  Uwword 

ibould  be  magnesiof^rrUe. 

Artit— Formed  io  crystals  by  beating  tog«ther  FeiOi  ud  MgO,  and  mbjaetlng  to  the  actim 
o(  hTdrochloric  acid  vapor  <Dcnllej. 

339.  FaANKUNrm   Fnuickliiille  BtrtlUtr.  Ann.  Hlnea,  4,  488. 1819. 

Isometric.    Observed  forma: 

•  (100;  i-i);  a  (110.  0;  0  (111.  1);  p  (2S1,  S);  m  (811,  9^. 

Habit  octahedral;  edgea  often  rounded,  and  crystals 
pudng  into  rounded  graina  HasBive,  granular,  coarse 
or  fine  to  compact. 

Psendo-cleavage^  or  parting,  octahedral,  as  in  magnetite. 
Fracture  conefaoidal  to  uneven.  Brittle.  H.  =  5-5-*i'5. 
G.  —  5-07-5'2'2.  Lnater  metallic,  sometimes  dull.  Color 
iron-black.  Streak  reddish  brown  or  black.  Opaqne. 
Slightly  magnetic. 

CsB^— (Fe,Zn,Mn)0.(Fe,MD),0„  but  varying  rather 
viJely  in  the  relative  quantities  of  the  different  metals  pres- 
ent, while  conforming  to  the  general  formula  of  the  spinel 
group. 

AoaL— 1,  2.  Seym*.  Am.  J.  Sc..'  13.  310,  1876.  8-8,  Stooe.  Sch.  Mines  Q.,  8,  IGO,  1887. 
AIh  3th  Ed.,  p.  152. 

1.  Mbe  Hill,  N.  J. 

2.  Steriiag  Bill,  N.  J. 
&  3fine  Hill 
4-    "  •* 

5.  SierliDg  Hill 

6,  " 

Pyr.,  «tc.— B.B.  infusible.  WUh  btfrax  In  O.F.  rives  a  reddish  atnethysdoe  bead  (maoga- 
ne«e),  and  in  R.F.  this  become*  bottle-green  (Iron).  WUh  soda  gives  a  bluisli  greea  maugauiile, 
aoil  OD  cbarcofil  a  faint  coaling  of  zinc  oxide,  which  is  much  more  marked  when  a  mixture  with 
br>rax  ftod  9oda  in  used.   Soluble  In  hydrochloric  acid,  sometimes  with  evolutiuD  of  a  small 

uEuunt  of  cblnrioe. 

Oba.— Occurs  In  cubic  crystals  near  Elbacli  in  Nassau;  in  amorphous  nuisses  at  Altenberg, 

D^ar  Aix-la-C'hapelle. 

Abundant  at  Mine  Hill.  Franklin  Furnace,  N.  J.,  with  wlllemlte  and  r.lncite  in  granular 
limestone:  slfto  at  Sterlin|^  Hill,  two  milen  dintaut,  where  it  \^  aHSOciatcd  with  wiltemile.  In  a 
lnT^f  veia.  Id  which  cavities  occasionally  contain  rrystalii  from  one  to  four  Inches  in  diameter. 

Artif.~Formcd  In  crystals  by  action  of  ferric  cnloride  and  zinc  chloride  on  lime,  with  heat 
(Daubree). 

240.  JAOOB8ITB.  Damowr,  C.  R.,  69,  168.  1869L   Jakobsit   Manganomagnetit  Flink, 

Ak.  H.  Stockh.  Bihang.  12  (2),  2,  20,  1886. 

Isometric;  in  distorted  octahedrons.  Also  in  cleavage  forma  bounded  by  planes 
which  tieem  to  correspond  to  the  hexoctahedron  ((>0*50-3,  20-|)'. 

II.  =6.  0.  =  4'7d.  Luster  metallic,  brilliant.  Color  deep  black.  Streak 
blackish  brown.  Magnetic. 

Cmpu-(Mn,Mg)0.(Fe,Mn),0,. 
AxmL— 1,  Damour,  l.c..  and  Kg..  Mln.  Ch.,  183, 1870.   3,  LIcdstrOm,  G.  FSr.  FOrh.,  3,  884, 
li!T?.   8.  Flink.  Lc.   4,  Igelstrftm,  O.  F5r.  FOrh. ,  12,  187,  1890. 

FesOt  Mn«Oi  MnO  MgO 
1.  JakobsbeigO.  =  4  75        68  25   4  08   30-73    6  41  =  99  41  [2  17  =  100-81 

2-  Langban  68*88   6  96   29  93    1  64  CaO  0  40.  PbO  122,  P.Ot  0  06.  insol. 

S.       ■•  O.  =  4-761      48-85       M  SO         0  94  8K),  0  74.  CaO  0  41  =  100-74 

i-  Glakln  57*55  86-74>   0  72  insttl.  6  02  =  101  08 

•  With  some  Mn,0|. 


FsiOi  MniO) 

ZuO 

XnO 

FeO 

1  63-40  4-44 

2812 

10-46 

—    =  101-48 

1  67-42  — 

6  78 

9  58 

15-65  A1.0,  0  65=  100  04 

0. 

=  5187 

60  52  6-79 

1944 

12  81 

—    =  99  56 

0. 

=  S-186 

B6B7  10-52 

U91 

16  37 

—    =  99  87 

G. 

=:  5  21S 

67-88  — 

1628 

16-88 

—    =  100  04 

G. 

=  8  074 

66-34  — 

20-26 

18-31 

—    =  98  91 
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Pyr.— B.B.  Inforible.  It  does  not  lose  weight  when  Inilted.  With  the  fluxes  reacta  for  inn 
uid  manganese.    Soluble  In  hydrochloric  acid,  with  a  sliriit  eTolutlon  of  chlorine. 

Oba.— From  Jakobsberg,  m  Nordmark,  Wermland,  ^eden,  where  It  occun  aawdated  witb 
white  mica  and  native  copper  in  a  crystalline  limestone;  ^so  at  L&ngban,  Wermlaad,  with 
tepbrolte  and  calclte:  at  the  SjO  and  also  the  GlaUm  mine,  Otebro. 

Ra£— 1  Fllnk,  1.  c,  anal.  it. 


341.  OHHOBCmi.  Fer  chromate  alumiufi  (fr.  Var)  Vauq..  Bull.  8oc.  PhUom.  55.  57. 
1800.  Eiaenchroni  (fr.  Ural)  Meder,  Crell's  Ann.,  1,  500. 1798;  Kmr$t.,  Tab.,  56,  79.  1800,  74. 1606. 
Fer  chromate  H..  Tr.,  4, 1801.  Chromate  of  Iron,  Chromic  Iron.  Chromsaures  Eisen,  Chrom- 
eisenstein  Oerm..  Eisenchrome  Beud..  1832.  Siderochrome  Huot.,  1,  287,  1841.  Chromofenrite 
Chapm.,  Mia.,  1843.  Chrumit  I&Ud.,  Handb..  550.  1845.  Chromjernmalm  Bmd.  Fer  chrome. 
Fer  chromat£,  A*.   SIderocromo,  Cromlte,  Cromoferrite,  Ferro  cromato,  Ital.  HIenocromado 

Isometric.  In  octahedrons;  also  with  d  (110,  i),  m  (311,  3-3).  Gommoulj 
massive;  fine  granular  to  compact. 

Fracture  uneven.  Brittle.  H.  =  5'5.  G.  =  4'32-4*57.  Luster  submetallic 
to  metallic.  Color  iron-black  to  brownish  black,  sometimes  yellowish  red  in  thin 
sections.    Streak  brown.    Translucent  to  opaqtie.    Sometimes  feebly  maenetic. 

Goapb — FeCr.O^  or  FeO,Cr,0,  =  Chromium  Besquiozide  68*0,  iron  protoxide 
33*0  =  100.  The  iron  may  be  replaced  by  magneuum  as  in  magnochromite 
(magnesiochromite)  below;  also  the  chromium  by  aluminium  and  ferric  iroiu  The 
Tarietiea  containing  but  little  chromium  (up  to  10  p.  c.)  are  hardly  more  than 
Tarietiea  of  spinel  and  are  classed  under  picotite. 

Analyses:  see  6th  Ed.,  p.  158;  Kg.,  Min.  Ch.,  141-144,  1885.  etc  For  an  exhaustive  table 
of  the  analyses  which  have  beea  published,  see  Wadsworth,  Lithologlcat  Studies,  1884,  Mem. 
Hub.  Comp.  Zool.,  11,  Ft.  1. 

Pyr.,  etc— B.B.  in  O.F.  infusible:  la  R.F.  slightly  rounded  on  the  edges,  and  becomes 
magnetic.  With  borax  and  salt  of  phosphorus  gives  beads  which,  white  hot.  show  only  a  reac- 
tion for  iron,  but  on  cooling  become  chrome-green;  the  green  color  is  heightened  by  fusion  oo 
charcoal  with  metallic  tin. 

Mot  acted  upon  by  acids,  but  decomposed  by  fusion  with  potassium  or  sodium  bisulphate. 

Ofasr-Occurs  In  serpentine,  forming  veins,  or  In  embedded  masses.  It  aasista  in  giving  the 
variegated  color  to  Terae-antlque  marble.  Not  uncommon  in  meteoric  Inms,  sometimes  in 
noddles  as  in  the  Coahulla  iron,  less  often  In  crystals  (Lodmn). 

Occurs  in  the  Gulsen  mountains,  near  Kniubat  in  Styria;  In  crystals  In  the  islands  of  Unst 
and  Fetlar,  in  Shetland;  In  the  province  of  Trondhjem  iu  Norway;  in  the  Department  du  Var  la 
France;  In  Silesia  and  Bohemia;  abundant  Id  Asia  Minor  (Am.  J.  Sc.,  7,  386, 184B);  loths 
Eastern  and  Western  Urals;  in  New  Caledonia,  affording  ore  for  commerce. 

At  Baltimore,  Md..  in  the  Bare  Uills,  in  large  quantities  in  veins  or  masses  In  serpentine; 
also  in  Montgomery  Co.,  6  m.  north  of  the  Potomac;  at  Cooptown,  Harford  Co.,  ana  In  the 
north  part  of  Cecil  Co..  Md.  In  Pennsylvania,  in  W.  Goshen  (civstals),  Nottingham,  Mineral 
Hill,  and  elsewhere;  Chester  Co.,  near  llnionville.  abundnnt;  at  Wood's  Mine,  near  Texas.  Lan- 
caster Co.,  very  abundant.  Massive  and  in  crystals  at  Hoboken.  N.  J.,  in  serpentine  and  dolo- 
mite; in  the  south-western  part  of  the  town  of  New  Fane,  and  in<Jay,  Troy,  and  Westfleld,  Vl.; 
Chester  and  Blanford,  Mass.  Id  Califoraia,  in  Monterey  Co.;  also  mnta  Clara  Co.,  near  the  K. 
Aimaden  mine.   On  I.  &  Vache,  near  San  Domingo;  at  Bolton  and  Ham,  Quebec,  Oanada. 

The  two  following  are  properly  vaileties  of  chromite: 

Chrompicotitk  T.  Petersen,  J.  pr.  Ch.,  106.  187,  1869.  From  the  dunyte  of  Dun  Mt. 
New  Zealand.  H.=8.  G.=4115  Color  black.  Analysis,  Petersen  and  Senfter:  Cr,Ot56-Si 
A1,0, 13-13,  FeO  18  01.  MgO  H  Oe,  MnO  0  46.  CoO,  NiO  (r.  =  101-23. 

Maonochruicitb  Bock  [luaug.  Diss.,  Breslau  1868].  Webtks.  Zs.  G.  Ges.,  26,  394.  18T3. 
Alumisches  Etsenerz  Sreitfi.,  Char.,  384,  1332.  A  ma^esian  variety  of  chromite  from 
Qrochau,  Silesia.  Analysis.  Bock,  after  deducting  assumed  impurities:  Crid  40-76,  AUOi  2i'9i, 
FeO  10-80,  HgO  14  00  =  100. 


iTtTTsHfrm.,  J.  pr.  Ch.,  93,  276,  1841.  Described  by  Hermann  as  occurring  in  the  Unili 
In  black  shining  octahedrons,  with  O.  =  6*506,  and  as  consisting  of:  Iridium  56'04.  osmium  9'53, 
iron  9*73,  chromium  9  40,  traces  of  manganese,  with  a  loss  of  1 6*35,  which  he  reckoned  as  oxygra. 
Bat  Clans  has  shown  that  the  mineral  Is  only  a  mixture  of  Irldosmine.  chromite,  etc.  (lb.,  80.  tSS, 
I860). 

PLDHBoiBBSi-n  L.  J.JgOMtr&tn,  6fv.  Ak.  Stockh.,  38.  No.  8,  37. 1881. 
In  cleaTable  masses.   ^  =  5.   Color  nearly  black.   Streak  red,  like  hematite.   Acts  teij 
feebly  on  the  magnet.   Analysis,  deducting  8  p.  c.  OaCOa: 

FetOi  60-88     PbO  8812    FeO  10-68    MnO  3  20    HgO  1-95    CaO  1*67  =  100 
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ntrthb  the  compodtion  aF«O.PesOt.PbO.Fe«0>  Is  MiMMt«d.  DhtolvM  readily  In  hydio. 
chloric  icld  witb  erolutfoD  of  chlorine  uid  fonuBtioD  of  leu  chloride. 

Found  at  the  Jakobeber;  mAnginese  mine,  Mordmark,  WermUnd,  Sweden;  tt  oocon  U 
Btrrow  Tcioi  in  «  gnmular  iimcrtone,  uwcinted  with  jacobiite. 


342.  OHRTSOBBRTX..  [Not  Cbiysoberyl  <=  tv.  Beryl)  of  Ma  Aneimti.]  KriwberU 
Wm.,  Bergm.  J., 87S.  887, 1788;  84, 1790.  Chryaobeiyll  Kanltn.  LmtM,  etc  Cymophnne  B.,  J. 
ifioes,  4.  5. 1798.  Alcundrito  29ar4M»kidU.  ttchr.  Hln.  Om..  St.  Peterab.,  184S.  AlMinerde  + 
Kiewlerde  iOop.,  Beitr.,  1.  87,  17V0;  Arf^edtim.  Ak.  H.  Btockh.,  1888.  AluoUneta  of  Qludnn, 
Biainly,  Se^^  Am.  J.  Sc..  8.  105,  1884;  Bmrggmann.  De  Cfarya.,  OAtt .  1880. 

Orthorhombic.   Axes  d;l:i  =  0*47006  :  1  :  0*58002  Haidinger'. 

100  A  110  =  25*'  10^',  001  A  101  =  60"  58f',  001  A  Oil  =  30^  6*'. 


PorWi 

«(100, 
i(010.  ^1) 


w 
m' 


M  (110.  /) 
«  (880,  »-}) 
«  (180.»-§) 
r  (180,  ^) 
<  (270.4) 


tf(10O,  ^ 

y  (109,  H) 
e  (908,  H) 
«  (101,  M) 


^   50*  91' 
=  108-  87f 
=  M"  88* 
=  "TO"  41* 
=  88"  9* 

=  er  91" 
=  78*  ar 


ss'  =  lOr  BT 

A"    =  80*  14' 
kt  =  08'  3»i' 
Pft'  =  190*  14^ 


Off" 

•r" 

•e'" 


(Oil,  1-1) 

*  (081,  8-i)* 

p  (081,  8-i)  tw.  pL 

•  Oa  I) 


=  40*  T 
=  198'  48* 

=  188'  sr 

=  94*  85' 
=  Wt'  11' 
=  ;80'  81' 

=  58'  sr 


Ml 

»»" 

mi'" 

bo 

Im 


•  (911.84) 
w  (192,  14) 
n  (ISl,  8-S) 
«  (141  «4) 


=  7r  48 
=:  118*  58 
=  79'  IT 
=:  69°  88 
=r  B8*  51 
=  84*  88 


1. 


o' 
to' 

k'        i'            I  Jt 

K 

o"'  * 

tp 

0 

1,  Xorwny,  Me.   3.  Aleznndrite.  Cathrrln.   3,  do.,  Kk.   ^  5,  Uaddam:   6,  Alexaodritc^ 

after  Kleb. 

Twins:  tw.  pi.  p  (031),  both  contact-  and  penetration-twine;  often  repeated 
Mid  forming  psendo-hexagonal  cr^tals  with  or  without  re-entrant  angles*.  Crystals 
^iierallv  tabular  |  a.   Face  a  striated  Terticall;,  in  twins  a  feather-like  striation, 

cf.  f. 
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Cleavage:  i  (OllJ  quite  distinct;  b  imperfect',  a  more  so.  Fracture  unevei 
to  conchoidal.  Brittle.  H.  =  8-5.  G.  =  3-5-3-84.  Luster  vitreous.  Color 
asparagus-green,  grass-green,  emerald-green,  greenish  white,  and  yellowish  green; 
greenish  brown;  yellow;  sometimes  raspberry-  or  columbine-red  by  transmitted 
Ught.  Streak  uncolored.  Transparent  to  translucent.  Sometimes  a  bluish 
opalescence  or  chatoyancy,  and  asteriated.  Pleochroic,  vibrations  Q  b  (=  ^)  orange 
jellowy  c  (=  ^  emerald-green,  a  (=  &)  columbine-red,  cf.  Haid.,  1.  o.  Optically  4-. 
Ax.  pi.  I  0.        X  0,  Indices: 

tf=  1-7470    >S  =  1-7484    y  =  1*7565   .• .       =  45"  20'   2 J?  =  84"  43' 

The  measured  axial  angles  vary  widely  because  of  want  of  homogeneity.  Ele* 
ration  of  temperature  causes  the  axes  to  unite  and  open  again  in  a  plane  \  c,  Dz} 

Vur.  1.  Ordinary. — Color  pale-greeD,  beiog  colored  by  ii-on;  also  yellow  aud  tmuspanint 
and  then  used  as  a  gem.  G.  =  8  Sm,  Uaddam;  8-784,  Brazil;  8*689,  Ural.  Itose;  8  835,  Oreo- 
burg,  Ek. 

2.  AlexandriU. — Color  emerald-greeD,  but  columblDe-red  by  transmitted  light;  valued  as  • 
gem.  O.  =  8*644,  mean  of  Tesults.  Kk.  Supposed  to  be  colored  by  chromium.  CryBlals  oftea 
very  larse,  ud  in  twins,  like  flg.  8,  either  six-sided  or  six-rayed. 

8.  CaC«         Color  greenuh  and  ezhibUlDir  a  fine  chatoyant  effect;  from  Ceylon. 

Coiup^Bery ilium  alumiuate,  BuAl,0,  or  BeO.Al,0,  =  Alumina  tfu*;;!,  glacina 
19-8  =  ion. 

Aoalyaes,  set;  btli  Ifid.,  p.  IM. 

Pyr.,  etc — B.B.  alone  unaltered;  with  soda,  the  surface  is  merely  rendered  dull.  With 
bonu  or  salt  of  phosphorus  fuses  wiih  great  dlltlculty.  With  cobalt  solution,  the  powdered 
mineral  gives  a  bluish  color.    Kot  attacked  by  acids. 

Oba.--In  Minus  Geraes,  Brazil,  and  also  in  Ceylon,  in  rolled  pebbles,  in  the  alluvial  deposits 
of  rivers;  at  Harschendoi-f  in  Momvia;  in  the  Ural,  85  versts  from  Ekaterinburg,  in  mica  slate 
with  beryl  aud  plieiiacUe,  the  variety  Alexandrite,  of  eraerald-green  color,  columbine-red  by 
transmitted  light;  in  the  Orenburg  district,  S.  Ural,  yellow;  in  the  Moume  Mts.,  Ireland. 

In  the  U.  S.,  at  Uaddam,  Ct.,  in  grsnite  traversing  gneiss,  with  tourmaline,  garnet,  beryl, 
automolite,  and  columbite;  in  the  same  rock  at  OreeuHeld,  near  Saratoga,  N.  Y.,  wiUi  tour- 
maline, garnet,  and  aputfte;  Orange  Summit,  N.  U.,  in  granite  at  the  deep  cut  of  the  Northern 
railroad;  Norway,  Me.,  in  granite  with  garnet,  also  at  Stuneham,  with  tlbroHtu,  at  Canton,  Pern, 
and  Stowe 

Chrytdberyl  is  from  xi^^f^°'>,  golden,  /H^pvXXoi,  beryl.  Cymopha'te,  from  Kvna,  wave,  and 
<paiyQ3,  appean,  alludes  to  a  peuulitir  opalescence  the  crystals  sometimes  exhibit.  AlasMndrHs 
is  after  the  Czar  of  Hussia.  Alexander  IL  . 

Artit— Formed  in  crystals  by  exposing  to  a  high  heat  a  mixture  of  6  of  alumina,  1-63 

Slucina,  and  5*0  boric  acid  (Ebelmao);  by  putting  a  mixtureof  beryllium  fluoride  andaluminium 
aoride,  In  the  proportions  of  their  equivalents,  in  a  carbon  crucible,  and  at  the  center  of  the 
fluorides  a  smail  carbon  crucible  with  a  Utile  fused  bocic  acid,  and  heating  for  some  hours 
(Devllle  and  Caron),  the  process  yielding  fine  crystals  easily. 

Ref.-i  Pogg.,  77,  228,  1849.  »  See  Ux.,  Ann.  Ch.  Phys.,  13.  829.  1845;  Mir..  MIn.,  S67, 
1852;  Kk.,  Min.  Russl..  4,  54,  1802,  6.  ilS,  1866;  Dana,  Miu  ,  155,  1868;  Srhrauf,  Atlas,  Tf. 
XLV.  1877.  »  Klein,  Jb.  Min.,  548,  1869;  479,  18;i.  *  Cf.  Cathrein,  Zs.  Kr..  6,  357,  1881. 
»Dx.,  Propr.  Opt.,  1,  69.  1857.  3,  28,  1859.  N.  K.,  64.  1867;  cf.  Mid.,  Bull.  Soc.  Min.,  6,  237, 
1882. 


243.  HAnSMANNITB.  Bchwarz  Brannsteinerz  pt,  Wern.,  Bergm.  J..  886.  1789. 
Sehwarz  Mangauerz  pt.  Kartt.,  Tub.  72,  100,  1808.  Black  Mangaueae.  Blilttricher  Schwarz- 
Braunstein  ffamm..  Handb.,  293,  1813.  Manganese  oxyde  hydrate  H.,  Tr.,  1823.  Pyramidal 
Manganese  Ore  Ilaid.,  Mohs,  Min.,  2,  416.  1824.  Hausmannite  Haid.,  Trans.  B  Soc.  Kd.,  11. 
187,  1827.  Glanibrajnstetn  liaum.,  Uandb.,  405,  1847.  L'oxyde  rouge  de  manganese 
Bdiarfmanganerz  Oerm. 

Tetragonal.    Axis  d  =  1  -1743;  001  A  101  =  49°  35'  Ilaidinger'. 
Forms* :  e  (001,  O)';  e  (101,  l-*);  t  (118.  4),  O"  (U2.  J)',  p  (111,  1),  n  (231.  2)»,  r  (818.  l-3*». 
Angles:  «   =        10'.  **"  =  ST  66',  pp"  =  117"  68*'.      =  66'  O*.  «'  =  40"  8 ,  pp'  =  ?*• 
84',  ep  -  37-  17'. 

Twins:  tw.  pi.  e,  often  repeated  as  fivelings  (f.  2).  Habit  octahedral;  fac^s  a 
usually  bright  and  smooth,  p  striated  |  edge p/s,  often  dull.  Also granalarmassive, 
particles  sti-ongly  coherent. 

Cl^vage:  c  nearly  perfect;  e,  p  indistinct.  Fracture  uneven.  Brittle, 
H.  =  5-5-5.  0.  =  4-722,  4*856  %.  Luster  snbmetallic.  Color  browuiali  blaclc. 
Streak  chestnut-brown.  Opaque. 
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GMfb— ]ln,0,  or  HnO.M,0,  —  Manganese  eeeqaioxide  69-0,  ownganeBe  pro- 
toxide 31-0  =  14K). 

Analyans,  we  5(fa  £d.,  p.  19&. 

Pyr.,  ster— B.B.  like  mangatifte.  DlMulvet  tn  bMted  hydrochloric  acid,  yielding  chlorine. 
Oba, — Ocean  in  porphyry,  ■long  with  other  BuagueM  ores,  in  flne  crysuU,  near  llmcaau 

taTburin^;  Ilefeld  in  tbe'U«rz;Tilip«tRd  In  Wermlnad,  8wedeu;  alsu,  a*  the  chief  vein 
fflineral  with  maDguoiite,  pyruchroitu,  rhtKlochrosile,  etc.,  nt  LAnj^baD  uidatNurdtiiark;  at  the 
SjO  mine,  Orythvitao.  Kepurted  from  FrauiODt  in  Alsace.  Alao  rfporlul  from  Lebanon,  Peno. 
that  nxy  doubtful.  Genth). 

Artit— ObUined  by  Debray.  Devflle  ei  al.  by  Tmrloui  metliods  (rf.  Fouque  Lvvy,  Hynth. 
Viu.,  343,  18tt2):  also  by  (loreeu  in  crystals  (G.  —  4  80)  by  keepiiiK  fuiMxl  maninuiefie  i-hluride 
for  Kveral  faoun  in  an  oxiUuing  atmoHphere  •aturated  with  water  vapor.  Bull.  Soc.  Hin.,  6, 

mim. 

a.  a. 


1,  Ungban,  FItnk.   3.  lUidlnger.   8,  Lingban.  Fllok. 


->  L.  c.  alao  Ed.  J.  Sc..  4,  41.  1836,  and  Pogg.,  7.  282, 182«.  *  Haid.  l.r  ;  Mir.. 
Kin.,  8S7.  1892.  >  FUnk.  Ungban,  Ak.  B.  Dtockh.,  Bih..  18  (2).  >*o.  7.  40,  ltW8;  h«  gine 
tp  «  74-  14'.   See  alao  p.  IQM. 


244.  MINIUM.  Meonige  Otrm.  Plomb  oxid6  rouge  B,  Mlnio,  Piombo  owidaio  rono 
Bal.    AzarctHi  nativo  /fpnn.,  l)on^jfko. 

Pulverulent*  oooaaionaUv  exhibiting,  under  the  microscope*  cryRtalline  scales. 
Also  (artif.)  in  priBmatic  crystHlx. 

H.  —  2-3.  U.  =  4*6. '  Luster  faint  greasy,  or  dull.  Color  vivid  red,  mixed 
withvellow;  streak  orange-vellow.  Ofrnque. 

CoMp.— Pb.O.  or2PbO.'PbO,  =  Oxygen  9-4,  lead  90-fi  =  100. 

Pyr> — lu  the  reducing  flame  of  the  blowpipe,  on  chaitroal,  fflobules  of  lead  art*  ubuttuinl. 

Oba. — Usually  asnci^ed  with  galena,  and  also  with  calamluf,  and  lometimea  constituting 
pwndomorpbs  after  galfna  and  ceruwite. 

Occur*  at  Blt-inlf  In  the  Eife);  Badenweller  in  Baden;  BHIIon  In  Wentphnlia;  Inland  of 
Ancleaey:  GraaBiueton  Moor  and  Weanlale  in  Kuglauil;  Leadhills  in  Scotland;  Zmeimigorsk 
mine  in  Sibetia     Reported  from  Zimapan,  Mexico. 

In  the  V.  found  at  Austin's  mine,  Wythe  Co..  Vh.,  alotif;  with  rcnissile:  rppc>rli-d  an  oc- 
curring with  native  lend  at  the  Jay  Gould  mine.  Altums  Co  .  Malio;  at  iho  H(K-k  niirif .  Ix'adville, 
Col.,  having  In  part  the  atnicture  of  the galena  from  which  it  Iihh  IxTn  derived  (IlawkitiH). 

AztiL — Obtained  In  small  prismatic  crysialH  by  hcntitig  nmorphons  lend  rarbonnte  in  a  bnlh 
of  poiashium  and  sodium  nitrate  kept  at  a  temperature  near  tlOO'  ('.,  Michel,  Bull.  Soc.  31iD..  13. 
BC  18W. 


345.  ORBDNBRITB.  Eupferhaltlges  Man^nPrz  Credner,  Julirh.  Min.,  5.  Itf47.  Mnn- 
|ankupfeioxyd  Hau»m.,  Handb.,  1S83, 1847.   UangaDkiipfcrerz.  Credoi'rit.  Hg.,  Pogg.,  74. 5A9, 

Monoclinic.    Foliated  crvHtalHne. 

Cleavage:  basal,  very  perfect;  less  distinct  in  two  ntlicr  (liri'ctions  obliquely 
inclined  to  one  another.  H.  =  4-.).  0.  =  4'!i-:(  l  :  4  !i"i!),  41tT7  Kg.  Luster 
metallic.    Color  iron-black  to  steel-gnty.    Streak  black,  bniwiiish. 

C«mp> — Cu,Mn,0,  or  3CnO.*.!Mn]0,  (Hg.)  =  ('ninic  oxide  4.1-0,  manganese 
lesqaioxide  57-0  =  100. 
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Analyses,  see  6th  Ed.,  p.  166. 

Pyr^  ate.— B.B.  fusible  only  on  tliin  edges.  With  borax  in  O.F.  gives  a  dark  violet  color 
(mangaDese);  with  salt  of  phosphonu  a  green  glass,  which  on  cooling  is  blue,  and  In  R.F.  bs^ 
comes  red  (copper).   Soluble  In  hydrochloric  acid  with  evolution  of  chlorine. 

Obs.— From  Friedriclurode,  with  volbortliite,  malachite,  and  manganese  ores.  Bammel^ 
btrg  observes  that  this  ore  is  undoubtedly  the  source  of  the  cupreous  manganese  (p.  288).  a 
secoadary  iwoduct. 


2M.  FSEUIX}BtlOOSITB.   A.  Koch,  MIn.  Mitth.,  1,  77,  344,  1878. 

Orthorhombic.   Axes  &:l:t  =  0-87776  : 1 :  0-88475  Schmidt'. 

100  A  110  =        16^',  001  A  101  =  46"  ISf,  001  A  Oil  =  41"  30'. 


Fomisi 

a  (100,  <■«) 
&  (010.  U) 


0  (001,  0) 
in  (110,  /) 
e  (180.^4) 


n  (102,  f  <)■ 
I  (101, 
It  (801,  W) 


»(011. 

j>a88,iS) 


9  ass, 

ram.  8^ 


nm'"  =  88"  88' 
«•  =  41°  85' 
nn'  =  68=  80' 
if     =  90°  2r 


1*^'  =  187°  14' 
an  =  •8B"  88" 
yy-  =  88'  0' 


pp'  =  88"  ijr 

=  80°  61' 
S^"  =  TO"  68' 


M  =  48°  85' 
09-68°  9' 
0r  =70°  Sff 


Aranyer  Berg, 
mann.  Uin.  Uittii..  9.  47, 1887, 


Usually  in  minute  crystalB^  tabular  \  a  and  often  prismatic 
I  f ;  a  faces  striated  horizontally;  also  in  large  coarse  crystals. 

Cleavage:  c  distinct.  Fracture  uneven  to  snbconchoidal. 
H,  =  6,  G.  =  4-390  CederstrSm,  4*98  Koch.  Luster  ada- 
mantine; on  the  fracture  greasy.  Color  dark  brown  to  black, 
nearly  opaque;  on  thinnest  edges  red,  translucent.  Streak 
ocher-yellow  or  reddish  brown.  Optically  +.  Ax.  pi.  |  b. 
Bx  _L  a.  Dispersion  v  >  p.  Axial  angle:  2H  ~  84°  30' 
Lattermann*. 

Cemp — Probably  Fe.(TiOJ,  or  2Fe,0,.3TiO,  =  Titaniam 
dioxide  42-9,  iron  sesquioxide  57'1  =  100,  Cederstroro. 

AnaL-1.  Koch,  on  O-lgr.,  Htn.  Mitth.,  1,  844,  1878.   3,  Latter- 
8,  CederstiOm,  Zs.  Kr.,  17, 188. 1889. 


1.  Aranyer  Berw  G.  =  4  98 

3.  Eatzenbuckel 

8.  Bamle  O.  s  4*80 


TiO, 
53-74 
I  46  79 
4436 


•  A1,0,  (r. 


Fe,0, 
43-89* 
48  64 
66-48 

*  Also  CaO. 


MgO 

[4-88^]  Ign.  0-69  =  100 
4-68     =   99  06 
=  100-68 


Pyr. — B.B.  nearly  infusible,  with  the  fluxes  reacts  for  iron  and  titanium.  Decomposed 
partly  by  boiling  hydrochloric  acid,  wholly  by  sulphuric  acid. 

Oba. — Found  with  hyperstbene  (the  so-called  ezaboitc)  in  cavities  of  the  andesyte 
Aranyer  Berg.  iVansylvania;  with  hyperatheoe  and  tridymite  in  the  trachyte  of  Riveau  Grand, 
Mt.  Dore,  Pur-de-Ddme;  in  the  nepbeliDyte  of  the  Katzenbuckel  in  the  Odenwald;  with  tbe 
apatite  from  Jumllla,  Spain;  lu  aodesyte  from  Berings  Is.;  on  recent  lava  (1873)  from  Vesuvius. 

In  large  crystals  several  inches  long,  prismatic  |  b.  at  Havredal.  Bamle,  Norway,  embedded 
in  kjerulfine  (wagnerite)  altered  to  apatite,  also  associHted  with  quartz,  feldspar,  titanic  iron 
(Bgr.,  G.  FOr.  FOrh.,  10,  31,  1888,  CederelrOm,  1.  c). 

Ref.— ■  Aranyer  Berg  [Term.  FQz.,  4.  No.  4,  1880],  Zs.  Kr.,  0,  100.  The  position  Uken  U 
that  ori^ally  proposed  by  Orotii  showing  relation  to  brooklte,  ibid.,  3,  806.  1879;  with  Koch, 
Oroth,  1889,  and  others,  the  axes  h  and  h  as  here  taken  are  interchanged.  The  anglesvary  rather 
widely,  see  Koch,  1.  c.,  and  Zs.  Kr.,  3,  806;  Lewis,  Jumilla,  Spain,  lb.,  7, 181, 1882;  Oebbek*. 
Mt.  Dore,  lb.,  11,  870,  1886. 

*  Koch.  Oroth,  1.  c   >  Schmidt,  1.  c.   *  Oebbeke,  1.  c.   *  Lattermann,  I  c 


347.  BRAUNITB.   Bracbytypous  Manganese-Ore,  Braunlte,  Haid.,  Ed.  J.  Sc.,  4,  48 
1836.  Trans.  K.  Soc.,  11,  137,  1837.   Hartbraunstein  Hautm.,  Handb..  333.  1847.  Marcellne 
Seud.,  2,  188,  1833.    Heteroklin  Breith.,  Vogg..  40,  304,  1840  (in  art.  by  Evitdnov),  Handt*  . 
3,  801,  1847.   Leptonematite.  Pesillite  Adam.TaiA.  Mhi.,  75,  1869. 
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TetngotuL   Azu  t  =  0*9850;  001  A  101  -  44"  34'  Haidinger'. 

TaatM} :  e  (001,  O):  a  (100,  Uf,  m  (110,  /)>,  «  (101,  U)*  u  tw.  pL»  p  (111,  1),  •  (SSI,  S) 
f(«3.t-a)*.  *  (421.  4-2). 

Aocln:  «p  =  M"  m\  M  =  70*  IS', 
«=:Tr  18*,  «»■'=  •lOe'  88  .  pp-  =70' 
T.    m'  =  88^  27',  =  85'  5«', 

-  51°  48". 

TmnB:  tw.  pi.  e.  Commonly 
in  octanedroiis.  nearlr  isometric 
in  SDgle.  Faces  e  uintlj  stri- 
ated I  edge  e/p;  »  nnerm  and 
striated  I  edge  p/»;  x  smooth, 
STNi.    Also  masBiTe. 

Cleavage:  p  perfect.  Fracture 
nueren  to  suDoonchoidal.  Brit- 
tle.    H.  =  6-6  5.    G.  =  4-75- 
4-82;  4-752,  Elgersbnrg,  Rg.;  4-818,  ib.,  Haid.;  4-77,  St  Marcel,  Dmr.  Luster 
labmetallic.    Color  dark  brownish  black  to  steel-gray.    Streak  same. 

Cmpk— 3]fn,0,.MnSiO,  (Rg.)  =  Silica  10-0,  manganese  protoxide  11*7,  man- 
ganese sesquiozide  78*3  =  100. 

Aaal^l.  Rff.,  Mfai.  Ch..  IM.  1875:  Pogg..  124,  KS,  IMS.  S,  Dmr..  ss  gireo  b7  Rg.,  L  e. 
I.IgelitiOm.        Soc.  Hln.,  8,  4S1,  1880. 


1,  2,  Liogban.  Pllnk. 


1.  Elgenbai;r 

2.  St  Marcel 
8L  JakotMbeig 


S10. 

808 
7-70 
f  8-S7 


MnO        O  CaO 

80  M       8  06       0  01  BaO  0  44.  H.O  1-00  =  100 

81-42       [814]      125  Fe,0,  1-48  =  100 

80-28       8  17       0-05*  PbO  0-«5,  FeO  188  =  100 

■locIudlagHgO. 


Mareeline  (bcterocUiie)  from  St.  Marcel,  PledaioDt,  Is  Impure  branolts.  Cf.  Dmr..  Ana. 
mnes,  1,  400.  1842. 

^rr.,  •Co.— B.B.  Infusible.  With  borax  and  salt  of  phospborus  girei  to  ametbystiDe  bead 
la  O.F..  becomiog  oolorleM  io  R.F.  With  aoda  gives  a  bluish  green  bead.  Dissolves  Id 
bydrachloric  acid  erolviog  chlorine,  and  leaving  a  residue  of  gelatinous  or  flocculrat  slltca 
(Bg.).   Maiceline  nIaUnizes  with  acids. 

Ohb — Occurs  both  crystallized  and  massive,  in  veins  traversing  porphyry,  at  OebrL-ostock, 
near  Ilmenau;  at  Eleersburg  in  lliurlngla;  near  Itefeld  In  the  Harz;  at  St.  Harcel  fn  Piedmaoti 
St  Elba:  at  Botoedal,  Upper  Tellemark,  In  Norway;  at  tbe  manganese  mines  of  Jakobsberg, 
Sweden,  alao&tL&ngban,  andattheSjO  mine.  Grytbyttan,  andGlakftrn,  Orebro.  At  Vizianagmm. 
Blmlipatam  and  elsewhere  In  India  in  large  quantity  (Mallet.  Min.  India,  55.  1887).  In  tbe 
Vcllington  district  and  elsewben  in  Mew  South  Wales  (Liversidge,  Min.  N.  8.  W..  110,  1886). 

Named  after  Mr.  Btmun  of  Ootha. 

B«£— >  £d.  J.  Sc.,  4,  48,  1820.  or  Pogg..  7. 284,  1828.  Srhuster  has  attemoted  to  show  that 
the  Jakobsberg  crystals  belong  to  tbe  rbombohedral  system  with  tebirtohedrsl  development,  but 
his  conclusions  seem  very  doubtful,  Min.  Mlttb..  7,  448.  1884.  *  Rath.  PnilorgDan  mine,  8t. 
Marcel,  Hedmont,  Ber.  nled.  Ges.,  Dec.  4.  1KH2;  he  given  pp'  =  70  8'  and  70  18  .  ■  Scbmklt. 
MadenuKTthal.  Zs.  Kr..  11.  808,  1888.  *  Fliok.  L&ugbaa,  Ak.  U.  Slockh.,  BUl.  33  (2),  No.  7, 
88^1688;begiTe8|^  sTD-  IS*.   See  also  p.  1020. 


IV.  DKnddas,  BO. 


S48.  Caanterita 

249.  Polianite 

m.  Rntile 

Ul.  Plattnerite 


ButUe  Group. 

SnO, 
MnO, 
TiO. 
PbO, 


Tetragonal. 

0-6723 
0-0647 
06442 
0-6764 
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With  the  Rutlle  group  is  also  sometimes  Included: 

Ziicou   ZrOa.SiO,  is  =  0-6404. 

Id  this  work,  however,  Zircon  is  classed  among  the  BtHcates,  with  the  allied  ttxieies. 
Thorite,  TbO,.8iO,.  i  =  0  6403.    See  p  482. 

A.  tetragonal  form,  approximating  closely  to  that  of  the  species  of  the  Buttle  Group,  beiongi 
alio  to  a  numher  of  other  species,  as  Sellatie.  MgF.;  TapioHte,  Fe(Ta,Kb))Oii  Xenotinie, 
YPO«,  etc. 


252.  Octahedrite         TiO,         Tetragonal  d  =  1*1771 

253.  Brookite  TiO,  Ortliorlionibic  dil:6  =  0*8416  :  1  -.  0-9444 
264.   Fyroloilte  HnO,  Ortliorhombic? 


Butile  Group. 


248.  OAS&iTBRlTB.  Ore  of  the  K^tera-trepo?  of  Vie  Greek*  {Herod .  etc.),  and  of  the 
Plumbum  album  of  PKn.,  34,  47.  etc.;  not  of  the  Stunniim  [=  a  pewter-like  alloy]  of  PUa. 
Zinusteu,  Stannum  ferro  et  arsenico  miu..  Wall.,  Miu.,  308. 1747.  Miue  d'Elain,  Fr.  Trl.  Wall., 
1758.  'fin  Ore,  Tin  Stone.  Ziunslein,  Ziuoerz  Oerm.  Stannum  calciforme  (Oxide  of  Tiu) 
Berfftn..  Opusc..  2,  486,  1780;  Kiapr..  Beitr..  2,  345,  1797.  Etain  oxyde  Fr.  Cassiterite  Aitd.. 
a,  618,  1883.    Kassiterit  Oerm.    Teunmalm  Swed.    Stagno  ossidato  Jtat. 

Tetragonal.   Axis  i  =  0-67233;  001  A  101  =  33°  54('  Becke'. 


Fomu*: 

c  (001,  O) 

a  (100,  i-i) 
f»(U0,  /) 
A  (210.  (-3) 
r  (820,  »-{) 
p  (TOO, 


r4so,  i-i) 

(870.  i-lf 


k  (14-18-0,  i-iJ) 

«  (101.  l  i) 

«  (501. 
e  (114,  4) 


y  (386,  I) 
8  (223,  i) 
a  (111.  1) 
o-  (665.  D* 
i  (552.1) 
X  (551,  S) 
n  (77».  7) 


r  (514.  i-5)»? 
C  (8112,1-8) 
t   (813,  1-8^ 

«.  (748,  f  1) 
0  (M5, 14)' 


(2I-1418,H) 
(321,  8-  ) 
(752.  j-  ■ 


(766,  J- 
l.  7- 


(761. 

M  (1916-7;  v-ii) 
Ut  (1718-6.  V4i) 


m" 

30)' 


46*  38- 

=  86°  30' 
=  67'  60' 
=  146°  53' 

=  18'  49' 
=  41°  r 

=  68°  ly 


a  =  81'  21' 

ffJT'  =  87°  84' 
ax"  =:  26°  44J 
ffp"  =  59°  24) 

«"  =  87'  r 

H"  =  184'  SS' 


««"  =  156°  14i' 
tt'     =  29'  58 
=21"  4' 
fs'    =  20°  53i' 
«r"  =   61'  42' 
n         22  ~  25' 


nus  =   24°  59' 
my  =  60°  18' 
mt  =  •46'  861' 
mi  =  33"  43^ 
(!(   =   85'  l»i' 
e»  =  Wt-  8S' 


1. 


a. 


Stoneham,  Me. 


Oornwull. 


Zlonwald,  Sbk. 


Ziouwald,  Browo. 


Twins:  tw.  pi.  e,  both  contact- and  penetration-twine:  often  repeated  prodnr*- 
ing  complex  forms,  sometimes  stellate  fivelinge.  Faces  vi  often  nneven ;  facea 
in  zone        as  also  those  in  prismatic  zone,  often  striated  parallel  to  their  re- 
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rtire  intenectiona.  Often  in  reniform  shapes,  strnctore  fibrou  diTe^ent; 
muBiTe,  granular  or  impalpable;  in  rolled  graiuB. 
CieaTage:  a  imfterfcct;  »  mora  bo;  m  baruly  distinct. 
Fractare  snbconchoidal  to  uneren.  Brittle.  II.  =  6-7. 
G.  =  6*8-7*1.  Luster  adamantine,  and  crystalB  omially 
splendent.  Color  brown  or  black;  sometimes  red,  grav, 
white,  or  yellow.  Streak  white,  gmyiah,  brownish.  Nearly 
transparent  to opaqne.  Optically Indices:  00^=:  1*9966, 

€j  —  *2-0934.    Ombenmann  (Booenb.). 

Tar.— 1.  Ordinary.  TfD-slone.  Id  crvsUls  sad  mualTe.  O.  of 
ordinary  cryst.  6*86;  of  colorU*fl8,  from  Tipuani  li.,  B<iUvU,  6  HSS. 
Forbes;  of  honey -yellow,  from  Oruro,  6*704,  Id.;  of  very  pure 
cr>-8tal8  from  Carabuoo,  6*4.  id  :  of  blark  cryRt.  fr.  Tlpuanl,  7*021, 
ici.  The  acute  pyramidal  nriety  (f.  S)  b  called  immUb  tiin  art  Cornwall,  HaM. 
(Nsdelzinoerx  Germ.).  The  twin  ciystali  are  called  hy  the  Oemian 
minera,  Zuitter,  Zinngraupen. 

2.  Wood  Tin  (llolzzionerz  Oerm.)  Id  botrj'oldal  and  reniform  Bliapes,  coDcentric  In  itruc. 
ture,  aod  radiated  flbroiis  Internally,  although  very  compact,  with  the  color  brownish,  of  mixed 
sbikdes,  looking  somewhat  like  dry  wood  Id  its  cowia.  Toad't-^jfe  tin  la  the  same,  on  a  smaller 
scale.   6.  of  one  Tmricty  0*514. 

Stream  tin  ia  the  ore  In  the  state  of  sand,  es  It  occurs  along  the  beds  of  streuns  or  In  the 
pavel  of  the  adjotning  r^^ou.  It  his  been  derived  from  the  wear  and  decomposition  of  tfaa 
rocks  carrying  tin  ore. 

Gemp.— Tin  dioxidp,  RnO,  =  Oxygen  21*4,  tin  78*6  =  100.  A  little  Ta,0,  ia 
sometimes  present,  also  Fe,0,. 

Analysis,  by  Becke,  of  a  dark  colored  cryBtal,  1.  c: 

Scblackeowald       SnO,  96-74        Fe,0.  0 13        CaO  0-41        810,  010   =  W'4fl. 

Other  analyses,  see  5th  Ed.,  p.  158,  also  Gentb,  Am.  Phil.  Soc.,  24,  26, 1887.  Qeoth 
dwws  of  Mexioui  caasiterite  that  tbe  red  varieties  carry  Fe«Oi  up  to  6  p.  c.  and  more,  with 
6.  =  6-M-6  01;  the  yellow  carry  As,0.  to  10  p.  c,  ami  ZnO  to  8  p.  c,  with  G.  =  616-6*51; 
tbese  constituents  are  to  be  rejiiarded  simply  as  impiiritifs, 

P^r.,  9tc. — B.B.  alone  unaltered.  On  charcoal  with  soda  reduced  to  motallic  tin,  and  ^vea 
a  white  coating.  With  the  Suiea  wmelimes  gives  reactions  for  iron  and  manganese.  Only 
sligtitly  acteil  upon  by  acids. 

Obs. — Occurs  in  veins  traversing  grsuile,  gneiss,  mica  schiBt,  chlorite  or  cisy  schist,  and 
porphyry;  also  in  llnely  reticulated  veins  furmiiig  tbe  ore-deposits  called  stockworks,  or  simply 
impregnating  ibe  eoclosfng  rock.  The  commonly  asMK-isted  minerals  are  quarlE,  wolframite, 
scheelite,  also  mica,  topaz,  tounnallue,  apatite,  fltiorite;  further  pyrit^  arsenopyrite,  sphalerite; 
molybdenite,  native  bismuth,  etc. 

Formerly  very  abundant,  now  less  so,  in  Cornwall,  ki  fine  cryntals,  and  aIw  as  vood-tin  and 
ttnam-Un;  in  Devonshire,  near  Tavistock  and  elsewbere;  ('ouDty  of  Wickluw.  Ireland;  in  pseudo. 
morphs  after  feldspar  at  Wheal  Coates,  near  St.  Agnes,  Cornwall;  in  tine  cryntals.  often  twins. 
It  Schlackenwald,  Oraupen,  Jcarbimslbal,  and  Zinnwuld,  etc..  in  Bohemia;  Khrcnfriedersdorf, 
Altenberg,  etc.,  in  Snxooy;  at  Limoges  in  spleudiil  crystals;  also  in  Galicia;  UreeoUnd,  with 
ciyoiite  at  Ivigtut;  Sweden,  at  Flnbo;  Finland,  at  Pitkftnuita. 

In  tbe  £.  indies,  on  the  Malay  peninsula  of  Malacca  and  the  nclghtmring  islands,  Banca, 
and  Bilitong  near  Borneo.  In  Australta,  abundant,  thus  :  In  New  Sontli  Wales,  over  an  area 
of  8300  fiq.  miles,  also  In  Victoria;  in  Queensland  In  alluvial  dcitottits  over  a  Inrge  area  slung  the 
Severn  river  and  its  tributaries,  also  in  numerous  vciun  in  prnnite.  In  large  amount  In 
Tssmania.  In  Bolivia,  B.  A.,  in  the  gold  region  along  llic  Tipnsui  U.:  at  Oruro  tin  mines:  and 
at  Carabuco,  Bolivia;  in  Mexico,  in  Diimngo;  aIk)  Gimnajnatc),  Znratecas,  JaliBco, 

In  tbe  United  Slates,  in  Maine,  sparingly  at  Parift,  Hebron,  Winslow  and  Htoneham.  In 
Mau.,  at  Chesterfield  aod  Goshen,  a  few  crystals,  with  albili-  and  tourmaline.  In  A'.  JIamp.,  at 
Lyme,  and  somewhat  more  abandantly  in  the  town  of  .TnckRon.  In  Vir(fiiiiii.  sparingly  in  some 
gold  mines;  also  more  abundantly  on  IriHh  Creek,  Ki>ckbridgc  Co.,  with  wolframite,  etc..  Glen- 
wood.  Mason,  W.  Vs.  In  Alaltama,  in  Coosa  Co.  Id  Scntth  Dakota  near  Harney  Peak  and 
near  Custer  City  In  the  Black  Hills,  where  it  has  been  mined  to  some  extent,  but  with  indiffer- 
ent success:  In  tbe  Nigger  Hill  district  in  Lawn-nce  Co  In  IVyoming.  In  Crook  Co.  In  Mon- 
tann.  near  Dillon.  In  Cal^omia,  in  San  Bernardino  Co.,  at  Temescal  (see  p.  1000).  In  Idaho,  on 
Jordan  creek,  near  Bocmvllle. 

ArUt— Formed  In  crystals  by  the  action  of  a  stream  of  hydrochloric  acid  gas  on  SnOi 
fDeville);  by  action  of  steam  on  chloride  or  fluoride  of  tin  (Daubree).  Also  Bourgeois,  Bull. 
80c.  MEn..  11.  A8.  1888. 

Alt— Substitution  pseudomorpfas  sfter  orthnrlase,  qiurU,  tourmaline  occur  in  Cornwall^ 
slso  after  hematite  and  magnetite  in  Mexico  (Genth). 
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Ref. -'  Ornupen,  Bohemia,  M\d.  Miltli.,  248,  1877;  Mir.  gives  m  =  88'  55'-2  h  =  0*678^ 
MIn.,  230;  Nd.,  PitkflraDta,  m  =  33°  534'.  i  =  0-6718.  Pogg..  lOl,  687.  1857. 

'  Cf.  Mir.,  also  Becke,  1.  c,  tbe  latter  for  autborlties,  eic;  also  earlier,  Ubg.,  MIn.  Not.,  1, 
38.  6,  18.  1864;  GatloHu,  Vb.  Min.  Ges.,  161,  1855-56  (who  adds  uianv  duubtful  planes  nut 
Included  here):  Nd.,  1.  c.  An  early  paper  by  Phillips  on  the  Comisu  forms  is  elaborately 
Illustrated  with  880  figures,  plates  15-36.  Trans.  G.  Boc..  London.  2,  8SS.  1814  *  Becke.  1.  c. 
*  Erem.,  Transbaikal,  Vh.  Min.  Ges.,  11.  3T8,  1876.  *  Bodewig,  Min.  Sammt.  Strusburg.  104, 
1878.   •Zeph.,Schlackenwald, Lotos,  1880.  'Bu8Z.Zianva)d,& Kr..  16.623, 1889.  Seep.lOS0. 

Stannitb  BraffA.,  Handb.,  3,772, 1847.  An  amorphous,  pale  yellowish  white  substance, 
from  Cornwall,  with  H.  =  6  5,  G.  =  8  54S;  has  been  regarded  as  a  pseudomorph  after  feldspar, 
oontaining  much  tiu  dioxide  as  a  mixture  with  the  other  ingredients. 

AINA.LITE  A.  E.  Nordenskiold,  Finl.  Min.,  162,  1855,  26,  1863.  A  cassiterite  containing 
nearly  9  p.  c.  of  tantalum  pentoxide.  Isomorphous  with  cassiterite,  and  presenting  the  planes 
e,  a.  H.  =  6-6*5;  G.  =  6  6-6  8.  Luster  vitreous  to  adamantine;  color  black  to  grayish  olack; 
streak  tight  brown;  opaque.   Analysis  by  Nordenskiold: 

SnO.  88-90  TaiO>  8  78  Fe.O>  S  M  CuO  0  78  =  lOO'OO 

From  Pennlkola  In  Somero,  Finland,  with  tantalite  and  beryl  In  alblte.  Cf.  TapltdiU^ 
p.  788. 


249.  POIiIANim.  Pyrolusite  pt.  Lichtes  Graumanganerz  BreUhaapt,  Char..  281.  1883. 
Polianit,  id.,  Pogg.,  61,  191,  1844. 

Tetragonal,    Axis  6  =  0-66467;  001  A  101  =  33"  36|'  E.  S.  Dana'. 
FormB>  t  a  (100.  i-i),  m  (110.  /};  A  (210.  i-2};  e  (101,  U).  g  (301.  S-f );  « (111.  1),  n  (331.  3): 
•  (881,  frf). 


1. 


3. 


m  h 


FtgB.  1-8.  Flatten.  Bohemia. 


ah  =  26°  84' 
kh'  =  36°  53' 
m'  =46°  0' 
gff  =  68°  49' 


m"  =  67°  13' 
yp"  =  106°  6' 
•f'  =»57°66' 
»m'  =  77"  10*' 


m"  =  86°  27 
nn"  =  128°  50' 
m'  =  20  01' 
«•"=  61°  80' 


ti'iii  =  40°  18' 
«c     =r  41"  461' 
OS     =  89*  00^ 
ins    =20°  11' 


Often  in  composite  parallel  groupings  of  minute  crystals,  the  resulting  form 
baring  a  rough  summit  and  rhombic  form.  Also  forming  the  outer  shell  of  C17&- 
tals  having  the  form  of  manganite. 

Cleavage;  m  perfect.  Fracture  uneven.  Brittle.  H.  =  6-6'o.  G.  =  4*992 
Pfd.;  4-838,  4-880  Breith.;  5-026  Rg.  Luster  metallic.  Color  light  eteel-gray  or 
iron-gray.    Streak  black.  Opaque. 

Comp — Manganese  dioxide,  MnO,  =  Oxygen  36'9,  manganese  63'1  =  100. 

AnaL-1.  Flattner.  Pogg.,  SI,  192,  1844  and  Rg.,  Uin.  Ch.  174.  1876.  3,  Bg.,  L  c 
%  Penfield,  Am.  J.  Sc..  36,  247,  1888. 


1.  G.  =  4-84-4-1 

2.  G.  =  0-026 
8.  a.  s  4-993 


MnO 
81-17 
80-83 
80*81 


O 
18-21 
18-60 
18-16 


Fe,0, 
017 


SiO. 


n,o 

0-83 


0-16      0-86  0-38 


inaol. 

O'lS  =  100 
—  =  99-43 
016  =  99-9S 


The  loss  by  ignition  hi  (1)  was  12-48,  in  (2)  12  44;  in  another  analyds  by  Penfield  lS'4at  witkt 
only  a  trace  of  H«0.   Plattner'a  analysia  gave:  MntO*  87  27.  O  1211. 
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Pyr. — B.B.  alone  infusible;  on  charcoal  loses  oxygen  -  the  usual  reactioot  for  mangmiMM 
vlth  the  fluxes.    Kvolves  chlorine  when  treated  with  hvdrochluric  acid. 

Obs.— Occurs  at  Plallen,  Bohemia.  It  is  diMtiuguUhed  from  pyrolusite,  with  which  It  has 
often  been  conloiuided  (though  the  disUoctloD  was  insisted  upon  by  Breitbaupt)  bj  its  hardness 
sod  its  ■abydrmu  cbaracler.  Uke  PTrulurite  it  is  often  a  pseudomorpb  after  manganlte.  tlM 
■una  refcn  to  the  gmj  color,  from  itoXtairta9at,  to  bteomi  grajf. 

BmL—^  Am.  J.  Sc..  36,  SM,  1888.  The  form  was  earlier  rmided  as  orthorhomUc,  Init 
«alj  imperfectlj  mads  out.  Cf.  ilw  Bretth.,  L  c  and  KOchltn,  Min.  Mitth.,  9,  39. 1887. 


1. 


MO.  ROTHiB.  Schorl  rouge  de  LMe,  CMit..  3,  431.  1788:  r. 
Born..  Cat.  de  Raab.  1,  168,  17W.  Bother  Scborl  pt..  Titankalk, 
KUnr.,  BelU.,  1. 233, 1795  (discov.  of  metal  Titanium).  Rid  8chorl 
Kint^  Min..  1,  271,  17M.  Utanlte.  id.,  3.  820.  1790  [not  Tllanlte 
Klapr.,  1704  =  Spheoe].  Schorl  rouge,  t^gi-olte,  Sauuare,  Alpex, 
4,  §  1804.  1798.  Crispile  (fr.  Crispalt.  8t.  Uutbanl)  liftamelh.,  T.  T., 
a.  17V7.  Rutil  ITtfTR.,  1800,  Ludwig-8  Wem,  1.5S,  IWKI.  Titane 
oxTde  H.,  It..  1801.    £disooite  W.  E.  HitUUn,  Am.  J.  Sc..  36,  272, 

\m 

Schwaner  Granat  LampaHuM,  Samml.,  3,  119, 1797,  Eisen- 
baltiges  Titanen  <fr.  OlihpiaD}  Ktapr.,  Beitr.,  3, 880,  1797  =  Nlgrin 
Kant..  Tab.,  56,  79.  ISOa  Ilmenonitile  KokOtarot,  Min.  Rufls)..  3, 
833, 1834. 


Tetragonal.   Axis  i=  0-644154  ;  001  A  101  =  3*,»'  '     *     '  „ 

47'  16"  Mlller'.  Alexander  Co.,  N.  C.  W.» 


Fonu*: 

t  (001,  O) 

•  (100.  U) 
«(110i  /) 

i  (810, 

*  (710,  t-7) 


IK  (410,  iA) 
I  (310,  1^8) 
t  (040,  i-Vf 
h  (210,  (.2) 
«  (680.  *-!)• 
r  <3;M,  <4} 


k  (430.  i-D* 

d  (508,  I'if 
e  (101,  1-0 
V  (»(>1.  S-i» 

w  (901,  %4  f 


a  (227,  fi» 

6  (223,  |)* 
«  (111.  1). 
M  (988,  1) 
fi  (221,  2] 


9t  =  r  w 

au  =  8'  8' 
<u  =  14'  3' 
ai  =  18-  36' 
mh  =r  a0=  34' 
aO  =  SU*  58' 
or   =  88°  41' 

m'  =  45'  3* 
W  7r48' 

Nw'  is  81*  ar 


dd"  =    48'  5U' 

m"  =  •W  84'  82" 

n"  ~  125"  17' 

we"  =  146°  80' 

ss'  =   58  621' 

pp'  =   78' 87' 

$$■'  -  84-  40' 

uu"  =   or  24' 

pf^'  =  132'  30' 

ca  -  14' 86' 


24'  29' 

«4 

81  16' 

M 

42  20' 

ep 

81°  14' 

e<r 

74°  89' 

et 

84'  10 

eg 

85*  461' 

<f 

37  45 

66"  42' 

nn' 

85  28' 

<r  (441,  4)* 

1}  (518, 

M  (.'il5,  l-5)» 

t  (818,  1-8; 

y  (525,  l-lj' 

9  (818.  \  lf 


ti 
93 


mt 


Z  (581,  6- 

/  (328,  1- 

f  (321.8- 

r  (651,  6- 

r  I- 


13'  23' 
20'  6' 

20  28' 

21  18' 
80  18' 
18'  47' 
89  48' 
20' 49' 
61'  16' 
86'  28' 
25'  45i' 


Twins'* :  tw.  pi.  {%)  often  geniculated ;  also  contact-twins  of  very  varieti  habit, 
BOinetimea  sixtiDgs  and  eightlin^.  (2)  v  (301)  rare,  contact-twins  (f.  9) ;  rarely 
Ixith  methods  ol^rred  in  the  name  crystal;  sometimea  ahows  tw.  lumellae"  ||  e, 
also"  I  902.  CryBtala  commonly  prismatic,  vertically  striated  or  furrowed;  often 
slender  acicalar.    Occasionally  compact,  massive. 

Cleavage:  a  and  m  distinct;  s  in  traces.  Parting  due  to  twinning  |  902". 
Fracture  sabconchoidal  to  uneven.  Brittle.  II.  =  6-(i*.'j.  G.  =  4"lH-4*'.;5; 
also  to  5-2.  Luster  metallic-adamantine.  Color  reddish  brown,  piwsing  into  red; 
Boniftimes  yellowish,  bluish,  violet,  black,  rarely  graas-green;  by  transmittt'd  light 
deep  T*td,  Streak  pale  brown.  Transparent  to  opaque.  Optically  -+-.  Double 
refraction  strong.  Befractive  indices  nigh :  co.  ~  2*6158,  €j  =  2'9029  for  Nu, 
Barwald".    Sometimes  abnormally  biaxial,  cf.  Mid'*. 

Ctmp^  Tar.— Titanium  dioxide,  TiO,  =  Oxygen  40-0,  titanium  60  0  =  100. 
A  little  iron  is  nsoally  present,  sometimes  up  to  10  p.  c. 

▼ari— 1.  Ordinarw.  Brownish  red  and  other  8hude.s,  not  blark.  G.  4  18-4-25.  Trans- 
psreot  quartz  is  sometimes  penetrated  thickly  with  acicular  or  capillary  crystals,  and  tlila  variety 
IB  the  Sagemte  (fr.  frayTfrTf,  a  net),  also  named  Critpife.  Dark  smoky  quartx  penetrated  wil'h 
the  acicular  nitile  Is  apparently  the  Venerii  eriau  of  PHoy  (Fl£chcs  d'amour  Fr.,  or  Venus  hair- 
•toae-i.  Acicular  crystals  often  Implanted  in  parallel  position  on  tabular  crystals  of  hematitei 
also  somewhat  similarly  on  magnetite. 
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ISditonita  (L  o.)wa8  siippond  to  be  an  Independent  orthorhombfc  form  of  TiOa,  tbcu^ta 


3. 


S,  Form  with  parting  |  903,  Mgg.  8, 
Pseudomorph  after  hematite,  Bbi- 
neuthal.  Rath. 


approximating  closely  in  angle  to  rutlle  ("un  minenU 

a in  parait  offrir  une  forme  dimorphe  du  rutile,"  Dx., 
lull.  Soc.  Min..  9,  184. 1886).  Tbere  can  be  no  doubt, 
however,  that  it  Is  similar  to  the  forms  from  the  Ural 
and  fmm  Snarum(f.  2),. described  by  MQgge",  peculiar 
in  showing  a  parting  |  <p  (903),  ^ip^"  (9U3  A  902)  = 
88°  4'.  Pound  very  sparingly  in  the  gt>1d  washing  of 
Polk  Co.,  N.  C.  Named  after  the  inventor,  Thomas 
A.  Edison. 

2.  Ferriferous,  (a)  N^rine.  Color  black,  whence 
the  name.  Contains  S  to  S  p.  c.  of  FetO*.  But  as 
ordinary  nitile  has  1  to  2  p.  c.,  the  distinction  is  very 
Bmail.  G.  =  4  249,  Olahpian;  4-242  Freiberg.  A  jet- 
black  rutile  from  St.  Peter's  Dome.  Colorado,  with 
8  77  p.  c.  FeO  (Eakins),  and  G.  -  4-288,  l>elongs  herp, 
cf.  W.  B.  Smith,  Proc.  Col.  Soc,  2, 176, 18S7.  Anotht-r 
black  nitile  from  Colorado  closely  resembles  common 
twins  of  cassiterite. 

(b)  TlmenorutUe.   A  black  Tariely  from  the  Ilnien 
Mts.,  containing  up  to  10  p.  c.  or  more  of  FcsOi.  and 
Cf.  Erem.«,  also  Kk..  Min.  Itiissl.,  6,  193. 


having  G.  =  5-074-.5-188. 

A  hliick  rutile  occurring  in  the  grauite  of  the  Black  Hills,  Dakota,  is  in  twin  crystals, 
prismatic  and  orthorhombic  in  habit  by  ex.teusiou  of  two  pyrnmida)  faces  it  has  G.  =  5-:29- 
5-81,  and  contains  8-01  p.  c.  FeO  and  1-35  SnO.  according  to  W.  P.  Headden  (Am.  J.  Sc.,  41, 
M9. 1891).   A  simihir  form  has  been  described  by  Mtklucho-Maclay,  Jb.  Min..  2,  88,  1886. 


8. 


10^ 


figs.  4, 5,  Common  formi.   6,  Magnet  Cove,  Ratli.   7,  8,  Graves  Mt.,  Rose.   9,  Alemnder 
Co.,  K.  C,  Bath.   10.  Geniculated  twin. 


8.  CftfvmtnnwM.  Tltane  oxyd€  chromlfdre  H.  A  grass-green  variety,  containing  chrome, 
which  gives  the  color    Cf.  below,  also  ArzriiDi,  Zs.  Kr.,  8,  384,  1888. 

Vyr^  etc.— B.B.  infusible.  With  salt  of  phosphorus  gives  a  colorless  bead,  which  In  R  F 
asstimes  a  violet-color  on  cooling.  Most  varieties  contain  iron,  aud  give  a  brownish  yellow  oi 
red  bead  iu  R.F.,  the  violet  only  appearing  after  treatment  of  the  bead  with  metallic  tin  oi, 
charcoal.  Insoluble  in  acids;  made  soluble  by  fusion  with  an  alltali  or  alkaline  carl>onate 
The  solution  containing  an  excess  of  acid,  with  the  addition  of  tin-foil,  gives  a  beautiful  Tiolet- 
color  when  concentrated. 
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Obi.— Ratfle  occurs  in  pulM,  gneias,  mlc«  tlate,  uid  sjeoIUc  rocki,  and  ■ometImM  la 
granular  limestone  and  dolomite;  common,  u  «  Kcoudkry  producl,  in  the  form  of  mlcroUles  In 
msoy  slateB.  It  Is  gvnenUly  found  in  embedded  crysista,  often  in  masses  of  quarts  or  feli^iar, 
sutl  frequently  In  acicular  crystals  penetrating  quarts;  also  In  pbloffopite  (wb.  see),  and  Imb  been 
niMerreu  in  diamond.  It  has  also  been  met  with  in  hematite  and  umenite,  rarely  in  cbromite. 
It  b  common  in  grains  or  fragments  In  many  auriferous  sands. 

Prominent  localities  are:  al  Arendal  and  KraicerO  In  Norway;  HomJOberg,  Sweden,  with 
laznlitesnd  cyanite;  Saualpe,  Carinthbi;  in  the  Urals;  in  IVrol;  at  St.  Gothard;  BinoeDtbal-, 
M  Yrieuz.  near  Limoges  in  France;  Krummbennersdorf.  near  Freiberg;  in  Castile,  lo  geuiculated 
crystals,  often  la^e;  at  Ohlapian  in  TransylTanla,  nigrim  In  pebbles;  in  large  crysuls  In 
Perthshire.  Scotland;  at  Crianlaricb,  at  Craig  Calleach  Dear  Klllin,  and  on  Benysloe;  In  I>onenl 
Co..  Ireland.  A  vartety  from  Karlngsbi  ^cka  in  Sweden  contains,  according  to  kseberg  ( Ak.  H., 
$'i>ckh.,  46,  1803),  3  p.  c.  of  chrome,  and  Is  the  tUane  oxj/di  ehrom^t  of  Hady;  jpwgrmi 
ur^lles.  supposed  to  be  chromlferous,  haVe  been  found  In  the  tiwiss  Alps.  The  llnunoruiiU  is 
from  iliephenacite  and  topaz  mine  of  tbe  Ilmen  Mts.,  In  the  UnU. 

Id  Maine,  at  Warren,  along  with  tremolite  and  cbalcopyrite.  In  N.  Hamp.,  sparingly  at 
Lvni<-,  with  tourmaline;  near  llsnover,  acicular  crystals  In  quartz,  only  in  looM  mawefl.  In 
Yrrmont,  at  W^rbury,  Bristol,  Dummerston,  and  Putnvy;  aluo  in  loose  bowlders  in  middle  and 
Dorttiem  Vermont,  acicular^  some  qiecimensof  great  beauty  in  transpanait  quartz.  In  Mau., 
fti  liirre.  in  gneiss,  crystals  occasionally  aD  inch  and  a  half  in  diameter;  at  Wmdsor,  In  feldsiwr 
TciQ^  intersecting  chlorite  slate;  at  Sbelbumc.  In  fine  crystals  in  mica  slate;  at  Lfydcn,  with 
st'-iFKiiiie:  at  Conway,  with  gray  epidote.  In  Conn.,  st  North  OuUford;  al  Lauc'sraiue,  Munnie, 
&F1 1  in  the  adjoining  town  of  Huntington,    In  N.  York,  in  Orange  Co.,  1  m.  E.  of  Edi-Dvillf, 

pargasite  in  limestone  bowlders;  2  m.  E.  of  Warwick,  in  granite  with  slrcon;  1  m.  E.  of 
.\iaity.  in  quartz  with  brown  toiiniiallne,  and  2  m.  W.,  with  spinel  and  corundum,  and  sImi  :i 
m.  S.  W.,  with  red  spinel  ami  cbondrottitc;  near  Warwick,  in  slender  prisms  peni-tniliug  quartz; 
in  X.  YotIe  Co.,  at  Kingsbridge,  in  veins  of  quartz,  feldspar,  and  mica  trBTemiog  granular  lime- 
st'iM;  in  the  limestone  of  E-tstcx  Co.  In  /-Vnn. .  in  dne  long  cryntals,  at  SadHbury,  Chester  Co.. 
ari<l  Lhe  adjoining  district  in  Lancaster  Co.;  al  Parksbiirg,  ('i)ucurd,  Wcwi  Bradford,  and  Newliii, 
Oie^i-r  Co.:  at  the  Poor  Iloiine  quarry,  Chotter  ('o..  In  delicate  crystnls,  sometimen  iridewcnt, 
«n  iloioraite.  In  N.  Jertey,  at  Newton,  with  spinel.  In  N.  Car.,  at  Crowder'i  Mouiiliiiu;  iit 
^'»rly  Point.  Alexander  Co..  In  splendent  crystals  of  Taried  habit  with  dolomite,  miiscoTltr, 
iii'l'l'-nite,  emerald,  etc.  In  Oeorgia.  in  llabeniham  Co.;  in  Lincoln  Oi.,  at  Graves'  MoiiniHin, 
wi:b  iaziilite  in  large  and  splendent  crystaU,  some  3)  by  2|  in.  In  Arkantiu.  at  Magnet  Cove, 
■-■'in-n  >Dly  In  twins  with  brooklta  and  peruvskite,  also  as  panmorphs  after  brookite.  In  CMornds 
Mi-l  IhVvAn,  as  noted  above. 

[a  GitMda,  small  crystals,  with  hematite  at  Sutton,  Quebec;  in  the  llmenite  of  Boy  St. 
PiJ..  uronge  translucent  grains,  pure  TiOi,  and  probably  rutile  or  broukite. 

ArtiL — Formed  in  crystals  by  heating  together  to  redness  titanic  acid  and  protoxide  of  tin, 
as'i  Mien  heating  the  moss  with  silica  to  a  cbfrry  red  best  (Deville);  b^  the  action  of  stvani  on 
dfiri<le  or  chloride  of  titanium  (l>aubrec,  llautefeuille).  iiautvfeuille  observes  that  iu  this 
loM-e-is  crystals  of  rutae  are  formed  when  tlie  heat  lucd  Is  red  beat;  of  brookite.  when  It  is 
btrrwrtn  that  required  for  volatilizinii  cadmium  and  zinc;  and  of  octabedrlte,  when  the  heat  in  a 
llr.tt:  iielow  that  required  for  the  volatillzntioD  of  cadraium. 

H-ts  been  observed  in  crystals  as  a  furnace  product  by  Brheerer. 

Alt— Observed  as  a  paromorph  after  bnxiktte,  nlM>  ptteudomorpli  after  hematite.  Cf.  Hnth, 
Jb  MiD  ,  307.  1876.  Zs.  Kr,,  I.  13.  1877.    Al>io  altered  to  llmenile.  Lax.,  Zs.  Er.,  8,  35,  1883 

ReL— '  Phil.  Mag.,  17,  268,  1840;  the  measurementii  of  Kokshiiniv  sgrce  very  clowlv,  viz.: 
*  =  32  4T  20",  4  -  0  64418,  Mio,  Russl.,  1,  50.  Zeph,  obtained  «  =  ;i3  47',  h  -  0  «J4tl4,  Zs. 
i£r.,  6,  238,  1881.  Washington  obtained  from  line  N.  Cnmlina  crvHiHlx  =  82°  47  m  , 
t  =  0-94425.  Am.  J.  8c,.  33,  SOI.  1887.    These  angles  show  gn'at  constancy  for  tbe  S]>ti-ie)tk 

'  See  Kk.,  L  c.  Dx..  Ann.  Ch.  Phys.,  13,  m.  ItMS.  Ilaid..  Ber.  Ak.  Wien,  39,  5.  1800 
H'lz.,  Min.  Not.,  1,  80,  3,  II,  1858,  6.  2A.  1863.  Arzruni  (list  of  plsncK.  HtiTHtiire,  etc.),  Zu. 
^'r .  8,  336.  >  Er«m..  ilmennrutiie,  Vh.  Min  Gcs.,  4,  201,  1860,  6,  376. 1871;  Bull.  Ac.  St. 

,  24.  S.^.  187c.    *  Zeph.,  Stillup  Thai,  1.  c.    *  Arzruni.  1.  c.    *  Schrauf,  Bt«zil,  Zs.  Kr.,  S 
18.^   t  RiQce,  Binnentbal,  Jb.  Min.,  3.  20,  1885.    •  Itath,  Alexander  Co..  N.  C,  Ber.  nied 
Gi> .  May  3,  1886.    •  Hidden  and  Washington,  Stony  Pt..  N.  ('.,  1.  r. 

'*I>x..  I.  c;  also  the  valuable  paper  by  Itoae,  Pofrg.,  116.  643,  1862:  Ralh.l.  c,  and  Magnet 
fW,  Zs.  Kr.,  1,  13,  1877;  Dx.,  Min.,  3.  107,  1874.  "  Mgg.,  Jb.  Min..  1,  331,  1884,  I,  147. 
1*^.  1,  381,  1889.  >*  Zs.  Kr.,  7,  167,  1882.  >*  Ann.  Mines,  10,  184.  1876;  cf.  also  Lsx.,  Zs. 
Kr.,  8.  67,  1883. 

l9KKm  Janctak^,  Ber.  Ak.  Wien,  80  (1),  84,  1886.  Found  among  tbe  black  grains  of  the 
i'>-cii:ied  "iserin"  of  the  Iserwiese,  Bohemia.  Distinguished  from  the  true  iserin  hy  the 
■Wuce  of  concboidal  fracture  and  the  brown  color.  In  thin  fragments  honey-ycllow.  Cryntal* 
'^i<-  form  like  mllle.  occasionally  In  twins;  cleavage  Imperfect.  G.  =  4  52.  Anftlvsis. 
TiO,  6S-M  (}).  FeO  38-07  (}).  MnO  1-41,  MgO  0-82,  Nb|0.,  mO.  0-44  =  100  45.  This  con*, 
■ponds  10  the  formnls:  FeTliO*. 

361.  njL'l'VtiUHl'VU.  Schwerbleierz  Rreilh..  J  pr.  Ch.,  10.  508,  1837.  Plattuerit 
Baid..  Bandb.,  £04,  1845.    Brauubleiox.yd  /iuiwn. ,  Hundb.,  -m.  1847. 
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Ftgs.  1.  2,  Idaho,  Ayres. 


Tetragonal.   Axis  h  =  0-67643;  001  A  101  =  34"  4^'  Ayres*. 

Forms:    e  (001,  0);  a  (100,  w);  e  (101,  «  (801, 

a  (883,  I).  Augles:  «'  =  46"  41'.  «>'  =  78' 44',  «"  =  68°  », 
w"  =  '127'  32',  ftE  =  55°  8',  tw  =  39°  22'. 

Barely  in  crystals,  habit  prismatic;  usually  massive; 
sometimes  in  globular  or  mammillary  forms. 

Cleavage  not  observed.  Fracture  subconchoidal  to 
uneven.  Brittle.  H.  =  5-5*5.  G.  =  8"5.  Luster  sub- 
metallic.  Color  irou-black.  Streak  chestnut-brown. 
Translucent  to  nearly  opaque.    Optically  negative'. 

Comp.— Lead  dioxide,  PbO,  =  Oxygen  13'4,  lead 
86-6  =  100. 

AimO.— 1,  E.  EiDch,  Hio.  Msg.,  7,  68,  1686.  2,  W.  S.  Yeates,  priv.  contr.  Also  H.  A. 
inieeler(0.  =  9-41),  Am.  J.  Sc.,  38, 79, 1889,  and  J.  D.  &  £.  N.  HawkiDs  (O.  ~  7  25),  lb.,  p.  165. 

Pb  O 

1.  Leadhllls     G.  =  8  54      86  01    12-85  H,0,CO,,Fe,0,,CaO  ir. 

Idaho         G.  =  8-56      83-20   12-98  (Fe,Al),0,  1-71,  Cu  014,  Ag /r.,  insol.  0  82  =  98-80. 

Pyr.— B.B.  fuses  at  2.  leriving  off  oxygen;  yields  metallic  lead  on  charcoal.    Soluble  in  acids. 

Obs.— Described  by  PlaUner  (G.  =  9'39-9-45)  on  Bpecimens  probably  from  Leadliills,  Scot- 
land, apparently  pseudomorphous  after  pyromorphite.  Later  identified  from  Li'adhills  with 
cerusstteand  pyromorphite.  and  from  Wanlockbead  (G.  =  0-27.  Heddle).  Also  recently  obtained, 
massive,  rarely  ia  crystnla  (figs.  1.  2),  at  the  "  A»  You  Like"  mine,  juuiluu,  Cceur  d'Aleue  Mis., 
Idaho,  with  pyromorpbite.  liraoiiite,  aud  quartz. 

Named  for  the  mineralogist,  K.  Fr.  Plattner  (1800-1858). 

R«£— ■  E.  F.  Ayrea,  prlv.  contr.   ■  Michel,  arUf.  cryst.,  Bull.  Soc.  Miu.,  13,  56,  1890. 


352.  OOTAHBDRITB.  Schorl  bleu  indigo  (fr.  Olsans)  Bourn.,  de  Llsle's  Crl»:t.,  2,  406. 
1TO8:  Schorlocta£drerectan|calainftl.,J.Phys.,30,886.1787.  Oda^drite  Atom.,  Alpes,  S  1901 
1796.  Oktaedrit  Wem.,  180S.  Ludwig's  Wern.,  2,  218, 1804.  Oisanitc  Delameth.,  T.  T.,  3,  968, 
1787;  ff„  J.  Mines,  6.  278.  1709.    AnataseK.  Tr.,  3.  1801.  Dauphinlt. 

Tetragonal.    Axis  6  -  1-:771;  001  A  101  =  *60''  38'  Miller'. 


6. 


6. 


7. 


Figs.  1,  3,  Bourg  d'Oisans.   8,  4,  Binnenthal,  Klein.   S,  Brazil,  Dx.   6,  BioDentlial,  Zeph. 

7,  Binnenthal,  Klein. 
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Pormi'' 

c  (00  ,.  O) 

a  (100,  i-i} 
m  (110,  i) 


0  HOT,  f4') 
V  (105.  l-i  ) 
V,  (50-19.  X-if 
t  (103. 
«  (101.  l-() 

S(201,  8-i) 
(301.  8-1') 

M-  =  90*  Si- 
UK'  =  vr  i¥ 
xc*  =  4V  IS 
m-  =  78*  8' 
JV*  =  85-  48* 
dd*  =  68"  r 

M^  '  =  98*  SB* 
«« "  =  89*  8* 
M"  =  81'  IT 


(•08.  H)» 
(701,  7-f)» 
^(801,  8-1  )• 

(11-40.  A)" 
(11-28, 

(1114.  A) 
0  110.  ^) 

(11».  *)• 
(US,  I>» 

(117,  i) 

(8-8-9d,  A)* 


fiio. 

(118. 
(114, 
(5Sl9. 

(237.  ) 
(118, 
(235,  ) 

^(s  s  iS,  A)* 

X  (837.  f ) 
*  (113.  i) 
X  (8-811.  A)* 


) 
) 

A)* 

) 
) 


f  (839.  I)* 

p  (111.1) 

w,  (1516  8,  V) 
•  («ai,  9) 
«  {881,  8) 

<  (21  1-8,  7-81>' 
B  (111-4.  V-11)'* 
«  (89-4  6.  V-Vl**' 
B  (17-8  3.  V-V) 
«   (81-aO,  i.5jf 


(51  19.  A-6) 

A  (818,  1-8)" 
b  (8  I  18.  A-8)" 
0  (819.  1.8)' 
1-8;* 


r  (818, 
(528,  )  j)? 

y 

IT 

C 

«  (583.  i-jV 


r  (9-4  12,  I  l)"T 

IT  ri  i  Uf,  1.2)" 
C  (5  8-20.  J-Jjt 


=  121'  18' 
'  =  148'  84' 
'  =  158'  48' 


«v'  = 

IV  = 

«■  = 

Uf  = 


19"  51' 
2r  89 

8r  9' 

84'  1' 
87*  11' 
74'  48* 


VP 

w 

rr" 
e*" 


=   83*  9* 

=  28-  18" 

=  89°  80' 

=  45  97' 

=  88'  23' 

=  «4*  ir 

=  79*  M' 
=:  108'  58A' 
=  118*  84^ 


tpt  '  -  118'  20' 

BP  '  =  m*  SO' 

WW"  =  157  80' 

SS  '  ~  184*  58" 


00*11  s 
rr"'  = 

= 


9-  IT 
19'  IT 
83*  84' 
87'  88' 
00*  41' 


Commonly  octahedral  in  habit,  either  acnte  {p)  or  obtuse  (r);  altio  tabular, 
c predominating;  rarely  prismatic  rrvHtaU:  frequently  highly  modified. 

Cleange:  c  and  p  perfect   Fractare  subconclioidal.    Brittle.   H.  =  5*.')-6. 

G.  =  3-S2-3-95:  sometimes  4'11-4'16  after  heating.  Luster  adamantine  or  metallic* 
:i<jamantine.  Color  varioui}  ahuUes  of  brown»  pat-sing  into  indigo-blue,  and  black; 
greenish  yellow  by  transmitted  light.  iStreaE  unculored.  TrunB{)urent  to  nearly 
opaque.  Optically  — .  Double  refraction  rather  strong.  Indices  a>,  =  ;i-554, 
e,  =  -i-493  Mir.    Sometimes  abnormally  biaxial,  cf.  MUl'*. 

C«|b— Titanium  dioxide,  TiO,  =  Oxygen  40'0,  titanium  60-0  =  100. 

Pyr,  alo^-Same  at  for  nitile. 

Obi^McNt  abandaat  at  Boorg  d'CMiaiu,  Id  Diuphlnf ,  with  feldspar,  axinfte,  and  llmenlte. 
Fmind  in  mica  slate  io  the  Orisons;  in  Bavaria;  uear  ilof  in  the  Flcbtelgcbirge;  Norway;  the 
I'ni".  in  chlorite  in  Devonshire,  near  TaTUtuck;  with 
lq^x)kite  at  Tretnadoc,  In  North  Waien;  In  CorDwall,  near  8. 
Li-ktard  and  at  Untacel  Ctiib;  In  Brazil  in  quartz,  and  In 
dt;U(-bed  crystals  so  splendent  ss  to  be  sometimes  mistaken 
for  ilitunonds. 

Id  dwitcerlaod  tn  the  Binnentbal  the  variety  witerine, 
I'-n;;  <uippo«ed  to  be  xenotime,  but  correctly  delermined  by 
Kitriu  (I.  c);  also  in  Cavtadl,  Tavetsch;  Hauris,  Salzburg 
in  the  Eastern  Alps,  also  at  Pfltoch  Joch. 

In  the  U.  States,  at  the  Dexter  lime  rock.  Bmilbfleld, 

H.  I ,  in  dolomite;  in  the  washings  at  Brindletown,  Burke 
Co..  X.  C.  fn  transparent  tabular  crystals. 

De  S&ufisure's  name  oetahedrite  baa  the  priority,  and  is 
puiicuUrly  appropriate,  the  crystals  being  usually  octa- 
lieilroDs.  ilaDy'a  anaUm  is  No.  8  in  order  of  time,  and  was 
brtitifrht  forward  after  he  had  once  adop^ted  for  a  while 
Dflsmetberie's  name  oiaanite;  it  Is  from  aynrairii,  free- 
tioa,  and  was  intended  to  signify,  as  IlaQy  says,  tbat  tbe 
<^minoa  octahedron  was  longer  than  that  of  other  tetrsgoaal 
spcn  iea;  but  iatgth  is  not  In  tb«  meaning  of  tbe  Greek 
word. 

Artt£— Formed  in  crystals  by  the  action  of  steam  on  chloride  or  fluoride  of  titanium 
<Dsubrvt;):  by  the  action  of  a  stream  of  hydrochloric  acid  gas  on  TiOi  (I>evi)U-i;  by  fusing;  TiOi 
with  salt  of  phosjAorus  B.B.  In  R.F.,  and  then  exposing  tbe  bcntl  to  the  pointof  the  blue  dame, 
wh«D  minute  transparent  cr^tals  of  octahedrite  separate  (U.  Kow), 

Rrf^  Min.,  p.  339.  'Klein  gives  list  of  planes,  Huthoritics,  ralrnlalod  aneles,  etr..  Jb. 
Min..  337,  1875.  See  too  Di..  Min.,  2,  200,  1874,  and  earlier  (Brazil)  Ann.  Ch.  Pbys  ,  10  418, 
I'Hl.  >  Klein,  Binneathal.  1.  c,  and  Ibid.,  900,  1872.  *  Brz.  on  "  wiscrine."  >Iin.  Miilh  ,  7, 
'  Klein,  Jb.  Mbi.,  852,  1875.  •  Groth,  Min.-Sftmml.  Sirnssb..  108.  IHTH.  '  Vrl»i.  Kauris, 
Z«  Kt.,  5.  417,  1881,  •  Slg..  Binnentbal,  Jb.  Min,  3,  269,  IHifl.  2,  2H1,  IH83:  see  also  Zeph. 
'Zeph  .  Lotos,  1880,  and  Jb.  Min.,  2.  825,  ref.,  IHHl;  Zs.  Kr,.  6.  240,  1SH2.  "  Wein,  Zs.  Kr.,  8, 
5ffi,lS8L   '■Slg.,Z8.Kr..  11.  837,  1888,    "  Aud.  Mints,  10.  1^7,  lb76. 


Binaenthal,  after  Zeph. 
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363.  BBOOKTFB.  JuHnfte  Boret.  1888.  BrooUte  Livy,  Ann.  Fhll.,  9, 140, 188&  Arku 
■Ite  BhM^iaird.  Am.  J.  Sc.,  3,  850,  1846. 

Orthorhombic.    Axes  d  :  J  :  <i  =  0-84158  :  1  :  0-94439  Koksharov'. 
100  A  110  =  40"  5',  001  A  101  =  48"  17f' ,  001  A  Oil  =  43°  21|'. 


Formi: 

a  (100.  *-*)» 
b  (010,  «)» 
c  (001,  0)* 

N  (710. 

y  (28-4  0,  rf-J^'? 
j>  (11-3  0,  (Jp)"? 
it  (410,  i.4)* 


>S(880,i^I)« 
/  (210, 
«»{110.  /)' 
0  (130. 

y  (104. 
as  (102, 
*  (012,  f-i)'" 
S  (Oil.  1-1)* 


d  (043, 

t  (031,  2-I)» 

e  (112,  iV 
0  (111.  !)• 
r  (231.  2)' 

«  (826,  i-D* 
•  (82S,  I-})' 


M  (784,  2-^)'? 
;  (3-4-13,  i-f)' 
»•  (843.  2-J)« 
e  (234,  H)'» 
2-  (134.  f3)> 
0  (133,  l.S)» 
n  (181,  2-j&)* 


fl  (51418.  f 
e  (184,  J-9)* 
ff  (188,  l-g)* 
/  (810  2,  5^?V 
w  (273, 
X  (148,  84)* 
A  (Iffl,  5-5)* 


The  symbol  of  the  plane  Q  (5'14'18)  has  been  established  by  severa]  observers.  Dx.'  adds  the 
Ticinal  planes  near  «,  X  (9-23-80  or  615  30)  and  S  (514-18  or  51316).  ScbrBuf*,  who  makes  the 
species  monocllnic,  gives  e  (040,  i-}),  a  (820.  f-f);  r  (089.  {4);  ±p  (9  4-18,  ±^1),  ±g  (949,±l-f): 
i>  (7-5-14.  -  H);  ±  t  (8*8.  ±  H).  ±  q  (348.  ±  f  i):  2  (266,  +  H).  (*'10  l  8  +  m): 
2>(41M4.  -  H-V):  ^  (1  •22-18,  -|-  V~33). 


=    38°  46' 
U  '      =   45°  88^' 


mm 

<p(p' 

yy' 

xx' 


S 


=  W  10"^ 
=    61'  26' 

=  Sr  30t' 
=    68"  86J' 

=    60°  88' 
-    86°  431' 
=  108°  5' 
s  134°  13* 


86°  15' 

it' 

76°  37' 

CO 

55°  48' 

nn' 

55°  84' 

er 

71°  104' 

2S°  47' 

AA' 

39°  85' 

W 

49°  18' 

C6 

47°  41' 

85°  47' 

en 

65°  8H' 

XX'" 
ee'" 

48°  54' 

fS* 

58'  48' 

68°  SS* 

OO' 

78°  25' 

«"' 

51°  30' 

rr' 

92°  48' 

tJo'" 

30°  43' 

xx' 

ee' 

38°  28' 

44°  46' 

44°  83' 

*78°  5T 

102°  r 

68°  844' 
117°  89' 

oo'" 

64°  ir 

nn'" 

108°  581' 
131'  6^ 

me" 

hh'" 

144°  41' 

me 

45°  42' 

mt 

66"  19' 

1. 


3. 


Figs.  1-4,  Magnet  Cove.  ArJtmngite".  6.  ElleuvUIe.  8,  Tremadoc,  Rath.  7,  Miask,  after  Kk. 
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Onljin  cTTBtala.  Hftbit  Tftried, often  tabular  |  a;  faces  a,  and  prisoatic  faces 
Etmted  Tertically.  Also  prismatic  (m),  Bometimes  mmulating  rutile  (f.  1);  faces 
z,  I  often  striated  |  tbeir  iiiterBection-«dge.  Sometimes  in  forms  wiili  e  and  »)> 
neuly  heiagoual  (t  4^;  since  me  =  w'  nearly,  also  mm'"  and  ee'", 

C'leanwe:  m  indistinct;  £  still  more  so.  Fractnre  subconclioidal  to  uneven. 
BrittJe.  n.  =  5-5-6.    G.  =  3-8:-4-01  Tremadoc;  3-96,  4-07  Macnet  Cove,  Kath; 

Magnet  Cove,  Pfd.  LuBter  metallicHulamantine  to  Bubmetailic  Color  hair- 
brom,  yellowitih,  reddiith,  reddish  brown,  and  translucent;  also  brown  to  iron-black, 
bjiaque.   Streak  uncolored  to  grayish  or  yellowish. 

Optic-ally  +.  Bx  J_  a.  Ax.  pi.  for  red  and  yellow  I  r;  for  green  and  blue  |  b; 
fur  yellow-green  aniaxial.  Rarely  ax.  pi.  for  all  colors  |  c  with  p  >  r.  A  section 
; '1  shows  lODf  Bets  of  hyperbolic  btindtt.  On  heating  the  axeti  |  d  approach  and 
ihnse  I  f  open,  but  temporarily  only,  unless  this  is  carried  carefully  to  a  bright  red 

1.  eat.  when  the  change  oecomcs  permanent,  Dx."  Ax.  angles  somewhat  variable 
for  different  localities;  as  obtained  by  Zepharovich  and  Ijppich'*: 

2E.  =  55"  2'  red,  Li     30'  16'  yellow,  Na    0°  yw.-green     33*"  48'  green,  Tl 

Vur.— 1.  Ordinarp.   Thlo  Ubulu  crystals  often  highly  modified,  briliiaot  luster. 

3.  Arkannte.   Utoui  cr^tals  brown  to  lion-blsck;  often  dull,  and  od  tbe  surface  altered  bjr 

puamorphism  to  rutile. 

C«ph^Titaninm  dioxide,  TiO,  =  Oxygen  40-0,  titanium  60  0  =  100. 

Pyr.— 8»me  as  for  rulile. 

Obs.—Broukile  occurs  at  Bourg  d'OiaaDS  lo  Dauphloei  at  St.  Gothard.  with  albiic  and 
quartz;  Maderaner  Thai.  Switzerlaud;  iu  the  Ural,  diittrtel  of  Zl&Uiust,  near  Miask.  and  in  the 
J' >lil- washings  in  tb«  SaDarka  river  and  eliiewhere;  near  Harkircb  Id  tlie  VtmKes.  io  pseudomorphs 
tiler  licaoite;  rarely  at  Val  del  Bt>v«,  Etna,  with  rulile;  lo  tbe  gneiiw  uf  Beura;  at  Fronolea 
itear  Trenudoc,  Wales.    In  relatively  large  crystals  from  the  Tyrol,  44  x  89  tarn.  (Zeph.,1.  c.)". 

In  tbe  U.  8..  in  thick  black  crysuls  (arifcantito) at  Magnet  Cove,  Ozark  Mts.,  ArkausuH,  with 
'-V>/j'ie.  black  gunet.  schorkimite,  nitflet  etc.;  in  sman  crystals  from  the  gold-waabings  of 
N'Tib  Carolina;  at  the  lead  mine  of  Elleuvilte,  Ulster  Co.,  N.  Y.,  on  quartz  (t,  Qj,  with  clialco* 
;)}  rile  and  galena;  at  Paris,  Maine. 

.Vameff  after  the  English  cryslallugrapher  and  mlneraluKlst,  H.  J.  Brooke  (1771-1857). 
^l^inite  is  from  the  naturalist  L.  Jurin  (1751-1819)  of  Uenera;  Arkaneite  from  tbe  locality. 

Alt, — Paramorphs  of  rutile  after  brooklte  are  not  uncommon  at  Magnet  Core. 

Bat—'  From  tbe  Ural,  Vb.  Min.  Ues.,  184tM0,  2,  aoJ  Miu.  Ruml.  I.  01.  1858:  2,  37& 
filh  some  authors  «  Is  made  111.  *  Levy.  Ann.  Pbll..  9,  140.  1884.  'Brooke.  Bnowdon, 
reiliied  by  Mir.  *Mlr.,  Min.,  338.  1853.  •  Leuchleaberg,  Ural,  Vh.  Mln.  Ges.,  7.  83,  1873. 
^Hfirauf,  Atlas.  Tf.  xxxix.  1873,  and  Ber.  Ak.  Wlen,  14  (1).  585,  1H76,  see  also.  Za.  Kr.,  1, 

1)477.  9.  444,  1884.  '  Mgc,  cf.  Dx.  ■  Dx..  Min.,  2,  308.  1874.  •  Kntb,  Atliausk.  P»gg., 
&8,  405,  1876;  also  ib.,  113.  485.  1861.  "  Groth  Bkg.,  MadPranerthAl .  Mln.  Samml.  Btnuw. 
urn.  p.  110,  1878.    "  Zeph..  Tyrol.  Za.  Kr.,  8.  677,  1884.    "  E.  S.  U..  Magnet  t'ove,  Am.  J.  Sc., 

2,  3li  1880;  also  Pfd.,  ib.,  31,  887,  1886.  U.  H.  WillianiB,  Magiit-t  Cove.  priv.  contr. 
Efia..  gold- washings,  Ursl,  Zs.  Kr.,  16.  542,  1889;  also  Vli.  Mlii.  G<-h.,  33.  Sri-i,  1KK7.  <*Dx., 
c.  Zenh.,  1.  c.    Cf.  other  ob»ervattons  by  Zeph.:  also  by  Hcbrauf,  Zs.  Kr.,  9,  444,  1884.  who 

ilu-r  —  36  -39'.    Dz.  found  the  axial  plnae  |  e  witfa  p>  e.  for  tinowdon  crystals. 

Ioa<idition  to  the  several  forms  In  which  the  oxide  of  titanium  aupi-ars  in  ualure,  vis. 
'lie.  octahedrite,  brooklte,  also  with  iron  oxide,  ilmenite  and  pHCudobrookite,  Kiggs  has 
•t'-<l  a  rhombohedral  form  in  thin  iron-black  scalen  as  incluHjoDs  in  tbe  tourmaline  of  HatnMurg 
•i  l>f  Kalb.  It  seems  to  belong  to  Ilmenlle,  but  apparently  contains  very  tittle  iron,  uut 
(riming  magnetic  on  healing.    Am.  J.  8r.,  35.  51,  1HH>4. 

KrxAHiTE  8/itpard,  Am.  J.  Sc.,  13,  3li,  18.'il.  Minute  rrvfilals  occurring  wilh  rubcllite 
(1  micmltte  in  tbe  albite  vein  of  Chesterfield,  Mh-ih.  ,  Bunpi'<:t<-d'  to  be  related  lo  brookiie.  On 
i  crystalline  form,  see  J.  D.  D.,  lb.,  13,  311.  397;  13. 117,  and  Syst.  Min.,  5th  Ed.,  p.  165. 


354.  FTBOIiUBrFB.    Lapis  msngSDenaiH  pi.  Ckrsalp..  Metall..  1596.    Bninsten  —  Mag- 

h  pt.  W'iU  .  268.  1747:  Manganese  pt,  JV.  Til.  Wall..  1,  4k;i.  1758.  Mnneanaisf  grise  pt. 
.  (  at,,  177-i.    Molybdtenum  magnesii  XinntPM*.    Grau  BrauDstein  pt.  WW»„  Bergm.  J., 

i.  17^'^.  id.,  Hau*m.,  Uandb.,  288,  1813.  Gray  Oxyd  of  Mnngnnese  pt.;  Anhydrous  Binoxyd 
.Maiieanese.  Mangan  Hyperoxyd  £«mA„  Handb.,  340,  1826.  Pyrolusite,  Prismatic 
nL-anf-w-Ore.  Baid.,  Trans.  K.  Soc.  Ed..  11.  186,  1827.     Welch braunstein,  Weirhmangan, 

"n     Peroxide  of  manganese.    Mangaiipw  dioxide. 

Orthorhombic,  but  perhaps  only  p.-;en<iomor|>lmu8  (of.  Ih'Iow).  Commotily 
Inmnar,  often  divergent;  also  granu'litr  massive,  and  freqtiently  in  reniform  coata. 
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Soft,  often  soiling  the  fingers.  H.  =  2-2*5.  G.  =  4*82  Turner;  4'73-4-86  Pfd. 
Luster  metallic.  Color  iron-black,  dark  steel-gray,  sometimes  bluish.  Streak 
black  or  bluish  black,  sometimes  submetallic.  Opaque. 

Comu.— Manganese  dioxide,  MnO„  like  polianite.  Commonly  contains  a  little 
irater,  it  naving  Had  usually  a  pseudomorphous  origin  (after  manganite). 

AnaL— 1-8.  Penfleld,  priv.contr.  4,  Jarman.  Ain.Ch.  J.,  11.89,1889.  AlsofithEd.,  p.  16S. 


HnO 

7914 

78-  84 

79-  46 
78-77 


1.  SaliabuTT  G.  =  4*785 

2.  "  G.  =  4-7Sa 
a.  Negaunee  G.  =  4*8S8 
4.  Augusta  Co..  Ya.  G.  =  4*69 

•  IdcI.  loss  at  100",  018,  0-15,  0*17.   ^  Ind.  0*88  BaO.   '  L  =  LimoDlte. 
*  X  =  CaO,  NiO,  CoO.  K,0.  Na,0,  Bfe,0,.  inaoL 


O 

17  27 
17-04 
17-48 
17-61 


H.O 


2-88-  CaO  0-85,  SiO,  O  M.  L"  0-49  =  lOO  OC 
3  -68-  CaO  0-86»  SiO,  0-48.  L  0  59  =  99-89 
l-94>  CaO  0-66V  SiO«0  l8,L  0*81  s  99*98 
8  06  X-*  1-91  =  99-87 


3. 


It  la  uncertain  whether  pTroluaite  is  an  independent  species,  with  a  crystanine  form  of  its 
own,  or  only  a  secondary  mineral  derived  chiefly  from  the  dehydration  of  manganite;  also  from 
polianite  (Breith.).    FMudomorphous  crystals  having  disUncily  tlie  form  of  manganite  are 
1.  3,  common  (f.  1).    Forms  have  been 

attributed  to  pyrolusite  in  part  with 
prismatic  angles  of  manganite 
hnm'  '  =  80°),  in  part  with  mm"'  ~  86' 
30'  Haid.  Crystals  from  Sallsbuiy, 
Conn.,  have  the  form  of  fig.  2,  with 
mm  "  =  SO',  and  another  prism,  n, 
with  nn'"  =  73°  20  ;  often  iu  skeleton 
forms,  f.  8.  Cf.  also  KOchlin,  Min. 
Mitth.,  9,  84,  1887;  and  earlier. 
Uald.,  1.  c. 

Pyr.,  etc— Like  polianite,  but 
most  varieties  yield  some  water  in  the 
closed  tube. 

Oba. — 'This  ore  is  extensively 
worked  at  Elgersberg  near  llmenau, 
and  other  places  in  Thuringia :  at 
Vorderebrensdorf  near  Mttlirisb-TrQ- 
baii,  in  Moravia,  which  place  annually 
affords  many  hundred  tons  of  the  ore;  at  Flatten  Id  Bohemia,  and  elsewhere;  near  Johaun- 
georgenstadt;  at  Hirschtterg  in  Westphalia;  Matzka,  Transylvania;  also  found  sparingly  in 
Cornwall;  in  Timor;  in  Australia;  in  India. 

Occurs  in  the  United  Stales  with  psilomelane,  abundantly  in  Vermont,  at  Brandon. 
Irasburg,  Bennington,  Monkton,  Chittenden,  etc.,  both  crystallized  and  massive;  at  Conway, 
Mass.,  in  a  vein  of  quartz;  at  Plainfleld  and  West  Slockbndge,  Mass.;  at  Wiuchester,  N.  H.; 
at  Salisbury  and  Kent,  Conn.,  forming  velvet-Uke  coating  on  lunonite;  Crimera  and  Old 
Dominion  mines.  Augusta  Co.,  and  elsewhere  in  Virg|nia;  Pope,  Pulaski,  Monlgomenr  Cos, , 
Arkansas.  In  California,  on  Red  island,  bay  of  San  Prancfaco.  In  New  Brunswick,  7  m.  f r. 
Bathurst.  in  fine  cryst. ;  in  Shepody  Htn.  and  elsewhere;  near  Upham  in  King's  Co.  In  Noym 
Scoda,  at  Teny  cape,  cryst.  and  masstve;  also  at  Walton,  abundant;  near  Kentvllle:  Pictou; 
Amherst;  Musquodobit. 

The  name  is  from  i[vp,fire,  and  Xovetv,  to  wuh,  because  used  to  discharge  the  brown  unci 
sreen  (FeO)  tints  of  glass;  and  for  the  same  reason  it  is  whimglcally  entitled  by  the  Frencli 


1,  Plwudomorph  after  manganite.  Nova  Sootla. 
2,  8,  Pyrolusite,  Salisbury,  Conn. 


B.  Hydrous  Oxides. 
255.  Tnigite  2Fe,0,.H,0 


Biaspore  Group.   BO(OH)  oi  B,0,.H,0  Orthorhombic. 

d'.hxb  1 
a 

956.  Diaspore  A1,0,.H,0  0*9372  : 1 :  0-6039  or  0  6443 


Digitized  by  Google 


TUBGITB. 


240 


807.  Gcthite 
868.  Kugauto 

858l  T.iMimit« 

860L  Xauthoridflitta 
86L  BMdte 


Fe,0,.H,0 
Mii,0,.H,0 


2Fe.O,.3U,0 


Fe.0,.2H,0 
A1,0,.2H,0 


0-9185 
0*8441 


1  :  0*6068  or  0*6606 
1 : 0'&446  or  0*6463 


Bnictte  Gfoap.   B(OH),  or  RO.H,0.  Bhombohedr»L 

868.  JtruBite  MgO.U,0  rr'  =  97°  37^'         d  =  1*5208 

Manganbracite  (Mg.Mn)O.H,0 


168.  Fyzoebioite 


864.  Qibbate 
868.  SMMdito 


866.  ^drotaldte 

867.  Psmurite 


UnO.U,0 


rr*  =  94"  68' 


i  =  1-3999 


A:t:6  ft 

A1(0H),  or  A1,0..3H,0  MonocUnio  1*7089 : 1 : 1  *9184  85"  29' 
B(OH), or B,0,.3H,0   Tridinic  d:2:^=:0'57?l:):0-5283 
a  ~  104"  17'  fi  =  92"  33'  y  =  89"  43' 


6MgO.Al,O,.15H,0 
6MgO.Fe,0^15H,0 


Chaloophuiito 
PnloauluiA 


(Mn,Zn)0.2MnO,.2H,0 
MnO,  BaO,  MnO„  U.0 
Wad:  Bog  manganese,  aabolite,  lampadite. 


Hexagonal 


Bhombohedral 


d 

3*5267 


as6.  TUBatTB.  Hematite  pt.  Red  Ocher  pt.  Turgit  Htrm.,  Bull.  Soc.  Nnt.  Moscow,  1, 
23a;  1845.    Hydrobaematit  AvOA..  Handb..  840. 1847.  TurjiU 

Compact  fibioas  and  divergent,  to  maraive;  often  botrroidul  and  stalactitio 
like  limonite.    Also  earthj,  as  red  ocher. 

H.  =  5-6.  G.  =  4'29-4'49,  Hof,  Breith.;  4-681,  HorhaiwiMi.  BiTgomann; 
414,  Sulidbury,  Brash.  Lnster  submetallic  and  Bomewluit  t)ntiii-1ike  in  the 
direction  of  the  fibrous  stmcture;  also  dull,  earthy.  Color  redilish  l>lii(  k  to  dark 
red,  bright  red  vhen  earthy;  botryoidal  surface  often  lutttrouH,  like  mueh  limonita 
Streak  red.  Opaque. 

CoMp.— Fe,H,0,  or  2Fe,0,.H,0  =  Oxygen  28*5,  iron  66-2,  water  5*3  =  lOQ, 
or  Iron  sesqnioxide  94'7,  water  5*3  =  100. 

For  ADalyses,  see  5tli  Ed.,  p.  168.  Heddle  (HId.  Maff..  B.  3,  lA82i  1ms  analyzed  cubic  cm- 
tal>:,  peeudotnorpbs  after  pyrite,  from  the  elar  Alate  of  the  island  of  Kerrem.  Arirylliihire,  whicb 
had  the  c»mp(»itjon  of  turgite,  with  G.  =  8*584.  Turgite  is  aometimeH  reganled  as  so  inter- 
mediate stage  in  tbe  alteratioo  of  Ifmonite  to  hematite  by  low  of  water. 

Pvt.,  •Co. — Heated  in  a  cloMd  tube,  flies  to  pieces  In  a  remarkable  maniier,  and  In  this  Is  tils* 
linct  from  hematite  and  limonite';  yields  water.   Otherwise  like  hematite. 

Oba. — A  conimon  ore  of  iron,  often  taken  for  limonite,  with  which  it  is  frequently  asso- 
ciated, and  wbicta  it  resembles,  except  in  its  superior  bardnpss,  strenk,  and  derrepitation.  It 
also  looks  very  much  like  fibrous  hematite.  Hermann's  mineml  was  from  tlie  Tnrginsk  copper 
mine  near  Bogottlovsk.  in  tbe  Ural,  and  from  tbe  Kolyvan  district,  in  tbe  Altai;  that  of 
Brrtthaupt.  from  near  Hof  In  Bavaria,  and  Siefcen  in  Pruwtia;  found  also  with  limonite  at 
Doaseldurf  in  Prusiiia;  at  the  Louisa  mine,  Horbausen.  In  tbe  United  Slates  It  occurs  ahun- 
dantly,  in  lar;ge  botryoidal  masses;  at  tbe  limonite  ore  bed  of  Salisbury,  Ct.  (Brush),  usually  con- 
stituting tbe  exterior  layer  of  tbe  limonite,  sometimes  an  Inch  or  more  thick.  The  line  of 
demarcaticMi  between  h  and  the  limtHilte  ta  very  distinct,  and  separation  along  it  Is  often  saqr. 
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266.  DIASPORB.  Diaspore  Haiiy.  Tr.,  4,  1801.  Blattricber  Eydrargillit  Hd%um.. 
Hftndb.,  442,  1818.  EmphoUte  L/elUrom,  BulL  Soc.  Hin.,  6,  40.  1688;  A.  S.  SorOentUeu, 
G.  FOr.  FBrh.,  9,  90.  18877 

Orthorhombic.    Axes:  d  :  h  :  d  ~  0-93722  :  1  :  0-60387  Kokaharov'. 


100  A  110  =  43*^  8'  38 


Forau*: 

4(100,  i-l) 
b  (010.  i-i) 
«(001,  0) 

hh 
U" 
mm" 
kk 

W 


h  (210,  »■§) 
ffi(ll0,  /} 

I  (120.  i-i) 

•W  S&i' 
80"  18- 
86"  17i' 
70'  51' 
66"  fH' 
80°  04' 
84-  4' 


,  001  A  101  =  32 

t  (130, 
n(150,  ii) 

»(101, 
/(013,  i-D 


47'  40",  001  A  Oil  =  31"  7'  35' 


0  (Oil,  l-I) 
^(088.  H) 

P  (111,  1) 
r  (101-4,  f-lOJ 


I  (212,  1-2) 

(  (211,  2-2y 

ff{282.  H)« 
tt(844, 


«(122.  1-i* 
2(183.  1-S) 


=  65'  as* 

=  88°  86' 

=  02"  15' 

=  57"  45' 

=  115°  45' 

=  68"  ao* 

=  06-  OT' 


=  6r  3' 

Mu'  =  44°  67' 

to"  =  80°  60' 

CEV'  =  20°  60* 

JV"  =  88"  54' 

flw"=  US'  8' 

*f  =  W  46J' 


pp'"  =  sr  00' 

rr'"  —  O"  6' 

«"'   -  28°  29' 

«  "   =  40°  88* 

gq"  =  74°  84' 

l«t"'=  67°  4' 

9&"  =  oar  4r 


FlgB.  1,  a.  Ural,  Ek.  8,  Sewlln.  Fenn.  4,  Chester,  Mua. 

Crystals  prismatic;  nsuallj  thin,  flattened  ||  h;  sometimes  acicular;  faces  ofteo 
rounded,  in  prismatic  zone  vertically  striated,  also  in  zone  ae,  |  edgep/e.  Also 
foliated  massive  and  in  thin  scales;  sometimes  stalactitic. 

Cleavage:  b  eminent;  h  less  perfect.  Fracture  conclioidal,  very  brittle. 
H.  =  6-5-7.  G.  =  3-3-3-5;  3'432  Hauy;  3-452  Dufr.;  3-30-3-34,  fr.  Schemnitz. 
LnBter  brilliant;  pearly  on  cleavage-face,  elsewhere  vitreous.  Color  whitish, 
grayish  white,  greenish  gray,  hair-brown,  yellowish,  to  colorless;  sometimes  violet- 
Blue  in  one  direction,  reddish  plum-blue  in  another,  and  pale  asparagus^reen  in 
a  third  (cf.  Haid.,  1.  c).  Tran^arent  to  subtranslucent.  Optically  -f-.  Double 
refraction  strong.  Ax.  pL  |  Z^  Bx  ^a.  Dispersion  p  <  feeble.  Axial  angles, 
Dx.': 


2H„  =  103"  34' 
2H^y  =  103"  53' 
2H^M  ~  104"  38' 
2H„  =131"  69' 


/ff,  =  1-719 
fij  =  1-722 
/?M  =  1-729 
2H^  =  121"  32' 


.  2Vr  =  84"  8' 
.  =  84"  20' 

.  27m  =  85"  8' 
2H^  s=  120"  48* 


Comp.— A10{0H)  or  A1,0,.H,0  =  Alumina  85-0,  water  15-0  =  100. 
Some  Tarieties  yield  a  little  PtOt  (Hermann,  Sbepard),  probably  from  impurity.  Analyses 
see  5th  Ed.,  p.  169. 

Pyr.,  0to. — In  the  closed  tube  decrepitates  stronely,  Beparatlng  Into  white  pearly  scales,  and 
at  a  high  temperature  yields  water.  The  variety  from  Schemnitz  does  not  decrepitate.  In- 
fudble;  with  cobalt  solution  eives  a  deep  blue  color.  Some  varieties  react  for  iron  with  Ibt 
fluxeib   Not  attacked  by  acids,  but  after  Ignition  soluble  in  sulphuric  acid. 
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pte. — Commonly  fouod  with  coniodum  or  emery  in  dolomite,  chlorite  scbist,  and  other 
vfTmlllne  rocki,  in  nests,  »r  u  implutvd  cryslali  on  coruudiim  and  other  minemli.  Occun 
rar  Konoibrod,  dlmrict  of  Eltaterinbure  in  the  Ural,  in  f{niniilsr  UmesUHie  with  emery;  at 
Bcbenoits,  Hungary,  in  Teins  between  dolomite  and  lime«toiie;  io  n  goeittNuid  r<M'k  near  Boumao 
In  the  Hsute-Loire;  at  Broddbo  netir  Falun;  at  Uie  llOrntjOlNTL'.  Wi-rmiand,  Hwedeu  rnmphoiiU) 
embedded  in  pyn>phyllite  and  daraourite  wtih  tourmalitie,  riitile,  and  cyanlte:  uparitifcly  In  the 
Dephelite-syenite  veins  of  southern  f^orway,  sometimes  an  so  inclusion  Id  some  8<>condary  min- 
(ftti^isthe  "  BpKUstein  "  (Scliet  rer,  cf .  Ufp-.,  Za.  Kt-  .16.  AO,  ltj90);  with  corundum  in  dolomite 
at  Csmpolongo,  near  Daxio  Grande,  in  ttie  can  ton  of  Tewln  In  Switzerland;  Ureiiier  Io  the 
Ziilerthal;  atX^umuch-da^h  and  Manser.  Asia  Minor,  and  the  Grecian  islands  Naxos,  8amos.  and 
Nicaria,  with  emer^.  ax  delected  by  J.  L.  Smith. 

In  the  U.  S.  with  topaz  and  margarodile  at  Trumbull,  C't.,  but  rare;  with  corundum  and 
Bur^rite  at  Xewlin.  umr  UnlonvlUe,  Chester  ('o  ,  Pa.;  at  the  emery  miuen  of  Chester.  Masa., 
in  Urge  plates  and  crysuls;  io  caTitiea  In  massiTe  cohindum  at  the  Culaagve  uiDe,  neai  >imnkUn, 
MacoQ  Co..  X.  ("arolina. 

Named  by  HaDr  from  Suitrwripctv,  to  •eatter,  alluding  to  the  usual  decrepitation  before 
tbe  blowpipe.  Le  Lievre.  aa  UaQy  states,  first  made  known  the  species,  having  found  It  at  a 
nineral-dealer's  in  Parlii  and  given  It  to  Vauquelin  for  analysis.  Its  original  locality  is  supposed 
to  hare  been  the  Cral.  . 

Ra£— ■  Min.  Russl..  3,  189,  1858.  •  See  Kenng.,  Ber  Ak.  Wien.  9.  S95,  ie«2;  earlier, 
Haid,  Pojcg..  61,  809, 1844;  Marignac,  Blbl.  Univ.,  6,  1847;  Kk.,  I.  c.  •  Rath.  CampoloDgo, 
fazt.,  123.  400. 1864.  « E.  a  D.,  «  e,  Chester.  Msm.,  o,  Newlin.  Am.  J.  Sc..  93,  888.  1W6. 
'Cttbrrin,  Oreioer,  Min.  Mlttta.,  10.  68. 1888.   •  Dx.,  N.  R,  06. 1867. 


367.  OOTHTTH.  DQDDSchapptger,  Hnwnfftnniger,  niblnrother,  etc.  Eisenglimmer  <fr. 
Sieiteo),  Becker,  Min.  Beschr.  O.-XasH.  Laode.  401,  1789.  KrysL  fasriger  Bfnuneise ostein  Moka, 
Null  Hio.  Kab.,  3,  408,  1804.  OOthit  (fr.  Eiserfeld  near  Slegen)  G.  Lena,  Tabell.  ges.  Mineral- 
reich.  4«.  Jena.  1806.  fol..  Moll's  Efem.,  4.  505,  1806,  UUmann's  Ueb.,  804. 1814.  Pyrrhosiderit 
[not  Pyrosideril j  OUmann.  Hausm.  Uaodb.,  868,  1818,  UUmann's  Ueb.,  144.  399.  804,  1814  [but 
riven  maoy  years  before  to  his  claaal.  Schuppig-faariger  BrnuDeisenstein  [fr.  Hollerter  Zug)  = 
Lepidokrokit  UUmann,  Hausm.  ib.,  a69,  1818.  UllmanDS  Ueb.  148,  81«,  1814.  HaarfOrmtger 
BnuoeiMoslein  Hautm.  ib.,  870.  1818  =  Nadelelseaerz  Breith.,  Char.,  1828.  Brown  Iron-stone 
pt..  Brown  Iron-ore  pt.,  Brown  Hematite  pt..  of  JamMon,  Philip,  etc.  Sammtei)>enerz.  8am- 
metblende  pi.  =  Prslbnunit  In  Olock.  Handb..  549,  1881.    Hierro  pardo  ffpan.  Goethlte. 

Chileit  BnitA..  J.  sr.  Ch.,  19, 108, 1840.  OneiriKfr.  L.  Onega) ..indrw (of  BrUnn),  Tageblatt. 
No.  18,  1802.  Moll's  bfem..  3,  109. 118. 1806  =  Ore  of  TiUnium  «ariw«  auth.  for  80  nan  = 
.GOthite  taier  auth. 


Orthorhombic.   Axes  S:l  id  =  0*9185  :  1  :  0-6068  Philline'. 
100  A  110  =  42"  34',  001  A  101  =  33"  27',  001  A  Oil  =  31"  15'. 
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In  prisma  vertically  striated,  and  often  flattoin'd  into  bciiIi-s  or  tables  ||  i.  Alao 
fibrona;  foliated  or  in  scales;  massive,  reniforni  and  nUhictitit-,  with 
concentric  and  radiated  structure. 

Cleavage:  6  very  perfect.  Fracture  uneven.  Brittle.  H.  =  5- 
5-5.  G.  —  4-0-4*4;  4  37,  cryst.,  Ijostwithiel,  Yorke.  r.iisttT  im- 
perfect adamantine.  Color  yellowish,  redflirth.  and  l)larkish  Itrown. 
Often  blood-red  by  transmitted  light.  Streak  browTiish  vellnw  to 
ocher  yellow.  Optically  +(?).  Ax.  _pl.  I  c.  B.x  J.  A.  IHniM-r.-iion 
strong,  p  <  v;  for  red  nearly  uniaxial;  for  green  and  blue,  ^ 
2E  =  50°  approx.;  cf.  Palla,  1.  c. 

Ymr. — 1.  In  thin  scale-Hke  or  tabular  cryMnla.  iiBtjally  attached  hy  one 
edge.    Such  is  theoriginal  Oothite  {PjfrrhonidtriU  or  Hutfinf/lir/nnm  of  Kicir«-ii. 

2.  In  acicular  or  capillary  (not  tlexiblf )  rrvMiHls,  or  slcndfT  priMms,  nfrcn 
radiately  f^uped:  the  Ntfdie-IronaUme  lyadrO-in^nmrin).  li  |mihm-k  jiiin  n 
variety  with  a  velvety  surface:  the  PrtStramUe  tHamnttrtblrmifi  of  Ffil>miu  in  ut  thin  kind. 
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Oriegiig  Is  acicular  gOthlte  penetrating  quartz,  like  rutlle,  from  an  Island  in  L.  Onen,  RusBtt, 
where  it  was  fuuod  in  loose  stones,  in  18U0,  by  Mr.  Armstrong,  an  EngllBliinati.  It  has  also 
been  called  Fullonite,  after  Mr.  Fullon,  a  brother-in-law  of  Mr.  A.,  who  also  pcMsesMd 
specimens. 

8.  Columnar  or  fibrous. 

4.  Bcaly-fibrous,  or  feathery  columnar,  the  lines  contdsiing  of  more  or  leas  district  voIm, 
aomewhat  like  plumose  mica:  the  Lepidocrodte  (fr.  Xem'i,  scale,  and  KpoKiS,  JBier). 

5.  Also  compact  massive,  with  a  tlat  conchoidal  fracture,  liver-brown  to  blacklBh  bnnra 
and  rust-browQ  color;  sometimes  reniform  or  stalactitic  with  radiated  structure. 

8.  Disseminated  microscopic  crystals  of  gOthite  are  one  source  of  the  frequent  aventtaiiu 
and  opalescent  character  of  specimens  of  difiereat  feldspars,  and  of  some  other  species. 

ComiK— FeOfOH)  or  Fe.O,.H,0  =  Oxygen  37-0,  iron  62'9,  water  lO'l  =  100; 
or  Iron  sesquioxide  89'9,  water  lO'l  =  100. 
Analyses,  see  5th  £d.,  p.  170. 

Pjrr.,  etc — In  the  closed  tube  gives  off  water  and  is  conrerted  into  red  iron  seaquioxide. 
With  the  fluxes  like  hematite;  most  varieties  give  a  mangauese  reaction,  and  some,  treated  in 
the  forceps  in  O.F.,  after  moistening  in  sulphuric  acid,  impart  a  bluish  green  color  to  the  flame 
(phosphodc  acid).    Soluble  in  hydrochloric  acid. 

Oba. — Found  with  the  other  oxides  of  iron,  especially  hematite  or  limonite.  Occurs  at 
Biserfeld  near  Siegea,  in  Nassau,  In  laraelliform  and  foliated  crystallizations  of  a  hyacfnth-red 
color,  with  limonite;  at  Zwickau  fn  Saxony;  Oberkirchen  in  Westerwald.  etc.,  near  Clifton  in 
Gloucestershire,  near  Brisiol,  England;  in  Cornwall,  near  Botallack  and  Lost*  ithiel,  some  ot 
the  crystals  1^  to  2  in.  long  and  j  in.  across:  in  Somersetshire,  at  the  Vwvi  '  nee  iron  mines. 

In  the  U.  States,  at  the  Jackson  Iron  mine,  Negaunee,  near  Marquette,  L.  Superior,  in 
lamelliform  crystals;  also  in  beautiful  stalactitic  forms  with  velvety  surface  and  delicate  radiated 
structure,  often  encrusting  hematite;  in  Conn.,  at  Salisbury;  in  Penn.,  near  Easton,  the  var. 
lepidocrocite  with  limonito;  with  calcite  in  cla^-ironstone  concretions,  Adair  county,  Mo.;  in 
the  Pike's  Peak  region,  Colorado;  in  California,  at  Bums  Creek,  Mariposa  Co..  in  quartz;  in 
Oregon,  18  m.  from  Portland. 

Named  Odthtte  (Goelhile)  after  the  poet-philosopher  Goethe  (1749-1882);  and  PyrrhotidtriU 
from  nvppos,  jire-red,  and  ai^rfpoi,  iron.  The  name  On^te  has  priority,  but  it  was  givoi 
without  a  proper  description,  and  for  25  years  the  nature  of  the  mineral  was  unknown. 

Aztif.— By  submitting  solutions  of  FeCl,  (80  to  85  pts.  in  100)  to  the  action  of  hetti  in  closed 
tubes,  Bousseau  lias  obtained  acicular  crystals  having  the  composition  of  gOtbite  and  like  it 
orthorhombic,  but.  according  to  FoiiquS,  differing  from  it  in  optical  characters.  It  does  not 
seem  certain,  however,  that  there  is  any  essential  difference.    C.  R.,  110,  1082,  1890. 

— 1  Min.,  p.  :f28,  1828;  Pslla  has  discussed  the  vicinal  planes  and  suggested  a  monocliolc 
axial  ratio,  Zs.  Kr.,  11,  28,  1885.  '  Ph..  I.  c,  andHlr.,Mio.,  878, 1868.  *  Qroth.  Miii.-SammL, 
91.  1878.   '  Buaz,  St.  Just,  Zs.  Er.,  17,  553,  1890. 


368.  HANOAMITXI.  Mnnganaise  cristalllse  de  Lisle,  Crist.,  880,  1772.  3,  101,  178S. 
Mangao&se  oxyde  metallolde  J{.,  Tr.,  4,  1801  (with  flgs.).  Grau-Brauusteinerz  pt.  Wem..  1789; 
tf(ir«/«n.  Tab  ,  1800.  Graumanganerzpt.  iToratow.  Tab.,  1808.  Grau-Braunstcin  pt.  Hatum., 
Handb  288  1818.  890,  1847.  Gray  Oxide  of  Manrainese  pt.  Piismaloidisches  Mangan-En 
Mob*  Grundr.,  488, 1824.  Manganite  ITaid..  Trans.  R.  Soc.  Ediob.,  11,  122,  1827.  Acerdfiae 
Beud.,  Tr.,  a,  078,  1882.   Newldrkite  Tlum.,  Min..  1,  fi09,  1888. 

1.  3-  3.  4. 


1.  L.  Superior.   3,  8,  Ilefeld,  Groth.   4,  Ilefeld,  Sbk. 

Orthorhombic.    Axes  S:h:^  =  0-84407  :  1  :  0-54484  Haidinger'. 
100  A  110  =  40°  10',  001  A  101  =  33°  50^',  001  A  Oil  =  28"  35'. 
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*%  X  (810.  {  (190.  •  (Oil,  1-1)  X  (414.  l4f 

«  (100,  i-i)  «  (590.  f-l)*  (  (250,  ^|)  /  (091.  91)>  g  (818,  1-ft) 

*  (010.  j-i)  d  (310.  rf)  »(180.  ►i)  p  (in.  1)  o-  (625. 

c  (001-  O)  t  (480.  i-l)  r  (ISO,  i-tf         »(448.  |)*  «  OlS.  l4) 

a  (80-1-0,*'8D)«    «(«50.  i  (1-0-15,  A-V     •  (89l!  3)  r  (838.  H)"  _ 

♦  (mi*.*.!!)-  -Uio./)  v(iOB.H)'  ;  lolw'  zmw4^i4n 
/..(lo-i-ciio)-     (iswo.<4i>'  c(90((,H)>       r  Zluki^^^^  *(8«.M) 

(610.  a)«        *  (8W.  H)  udOl.  M)  I  "J  •  (»81.  94) 

A  (410.  a)         «  (8W,  H)*         •(901.  9.i)  "        '"^^  (177.  l.?)» 

XX'  =  M'  la*  M  '     =  70*  8- 

gg-   =   M*  51'  nil '   =  108*  28" 

M'    =   88'  50'  _ 

Z  z  g'SJ-     J-:  =  «:}7-. 

pp  '  =  80'  33i'  gff  "  =  ir  91' 
«Qj"  =    96'  48'  v^  "  =    20'  45* 

m"    =  118"  4ft'  «fi'"  =   84'  iST 

Twins:  tw.  pi.  e,  both  contact-  and  cruciform^twins;  ofteQ  repeated  and  with 
comp.-face  either  parallel  or  inclined,  analogous  to  ^ 
mtile.  Crystals  lung  prismatic  and  terminated  (1)  by 
c,  or  (2)  by  zone  of  macropyramids  p,  p,  etc. ; 
planes  in  this  zone  striated  parallel  to  their  mutual 
intersections.  Also  short  prismatic  (3)  terminated  by 
r  and  nnmeroas  macrodomes;  or  (4)  highly  modified 
with  macropvramids  predominating;  the  last  two 
types  generaify  as  twins.  The  prismatic  faces  deeply 
fitriated  Terticallj.  Crystals  often  grouped  in  bun- 
dles.   AIbo  columnar;  seldom  granular;  stalavtitic. 

Cleavage:  ft  very  perfect;  m  perfect.  Fracture 
uneren.     Brittle,     if.  =  4.     0.  =  4-3-4-4;  4;315         6.  Tefeld.  after  Groth. 
cryrf.,  Negaunee,  Pfd.    Luster  submetallic.  Color 
dark  steel-gray  to  iron-black.    Htrcak  reddish  brown,  sometimos  nearly  blaclc. 
Opaque;  minute  splinters,  sometimes  brown  by  transmittud  light. 

CoBp.— MnO(OIl)  or  Mn,O,.II,0  =  Oxygt-n  manganese  62-4,  water  10*3 
=  1(X),  or  Manganese  sesquioxide  89'*,  water  10-3  —  100. 

AaaL— Blomstrand,  O.  FOr.  FOrh.,  2.  183,  1874.    Also  Sth  Ed.,  p.  171. 
LftDgbwi     Hn.O.  88-51   Fe>0,  038  MgO  1-51   CaO  0-63  H.O  9-88  =  100-70 

Pyr.,  aCc— Id  tbe  dosed  tube  yields  water;  otherwise  like  bntunlte.  p.  383. 

OlMk— Occurs  Id  veins  trsTeralag  porphyry,  atworiated  with  calotte  and  barite,  at  Ilefeld  In 
tbe  Harz;  Ilmenau  and  Oehrenstock  in  ThuriDgla;  Uodenaes  and  Lingbati  In  Sweden;  Cbrls- 
tianaaad  in  Norway;  Cornwall,  at  various  places,  occurring  crystalllzcil  at  Botallack  mine,  St. 
Just;  Callin^on  and  at  tbe  Royal  iron  mines;  also  in  Cumberland,  Devonshire,  Someraet; 
Aberdeenaliire.  Scotland;  near  Ross  and  eltwwhere  in  Ireland. 

In  the  L.  Superior  mining  region  at  the  Jacksou  mine,  Keesunee.  Michigan.  Devil's 
Head,  Douglas  Co.,  Colorado,  In  Nova  Scotia,  at  Cbeverie,  Hants  Co.,  and  Waltou;  also  10  m. 
W.  of  Walton,  where  It  forms  a  bed  of  conglomerate,  along  with  quartz  pebbles.  Id  New 
BraDswiek.  at  Sbepody  mouDtain,  Albert  Co. ;  I^tUigoucbe  K.,  Qloucester  Co. ;  Upbam,  King^ 
Co.;  and  Dalhousie,  Reatigouche  Co. 

Newkirktu  of  Thomson,  from  Neuklrchen  In  Alsace,  according  to  Lettsom,  is  nothing  but 
manganite. 

Named  acerdt^se  by  Bendant  from  dxtpSifi,  unprofitable,  because  of  little  value  for  bleach- 
ing purposes  (rf.  pyrolusite). 

Alt. — By  loss  of  water  changes  to  pyrohinitf,  bauamannite,  or  brauntte;  pseudomorpbs  of 
pjrrolusite  (see  p  244)  are  very  common.    Cf.  Breilh. ,  Pogg.,  fil,  187,  1844, 

R^^'  Ed.  J.  Sc..  A,  41,  18^,  or  Pogg.,  7,  235.  1826;  Groth  oblaintnl  similar  results,  also 
the  author  for  L.  Superior  cryslali.    Hemlbedriam  baa  been  suggested  (llaid.)  but  seems 
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improbable;  cf.  KOchlia.  Mln.  Milth.,  9,  34, 1887;  Busz  mentions  CTTBtala  from  Qretteoich, 
Sattrbracken,  with  n  (131)  hemihedrally  developed,  Zs.  Er.,  16,  624,  11^.  *  8ee  Oroth,  MfD.- 
Bamml.,  Strafisbure,  79. 1878,  also  some  other  doubtful  formB.  Brauns  adds  (17  0*30),  Jb.  Miu. . 
1,  353,  18U6;  also  KOctalin  on  pseudomorphous  crystals  2  (lO'S  l).  1.  c.   ■  Groth,  I.  c. 


359.  UMONITB.  2xi<''^o^  ^^o^  (fr.  Iberia)  Diote.  Sctiistug.  Htematites,  Piin.,  36,  S7,  88. 
Baemalites  pt.,  Blodsteo,  pt.  [rest  red  hematite].  Wall.,  260,  1747,  Onmat.,  178,  1758.  Hematite 
pL,  Trl.  Wall..  4tt9,  176^1.  Braun-Eisensiein  (incl.  Eisenrahm.  Brnuner  Glaskopf)  Wem., 
Bergm.  J.,  888,  1789.  Brauneiseuatein  pt.  [rest  GOthite]  Haium.,  Haadb.,  268,  1818.  BnuD- 
^-^iaeutttein,  btilpnosiderit,  UUtnann,  Ueb..  146.  806, 148,813,1814.  Brown  Iron  Stone  pt..  Brown 
Hematite,  Brown  Ocber,  Jamaon,  Aiin.,  2S8,  361,  1816.  Limonlte  pt.  [rest  GOthite,  "Bog  Orel 
Beud.,  Tr..  2,  703.  1683  (not  Limooit  Haium.,  1818  (=  Bog  Ore  only)].  Bnu,  Gul  Jemm&lm. 
Mynnalm,  SjOmalm  Swed.   Uierro  arciiloso,  globoso,  palustre,  etc.,  Span. 

fiXxpa  [yellow  and  brown]  TJuophr.  ?Sil  IHtn.,  33.  66.  Ochra  natlra.  Otrm.  Bemeel, 
Affrie.,  466,  1546.  O.  nativa,  Sil,  Berggelb,  Ockereelb,  (?wn«r.  Foas..  8,  1565.  OcbAgn- 
Brauneisensteio  Wffrn.,  Karai.    Brown  Ocnerpt.,  Yellow  Ocber  pt. 

Miuera  Ferri  subaquosa,  Mio.  F.  lacustna,  v.  palustris,  SjOmalm,  Myrmalm,  WaU.,  268, 
1747.  Mine  de  fer  limoneuse  Ft.  Trl.  Wall.,  1758.  Ferrum  limosum.  etc..  Wall.,  2,  256, 1775. 
Uasenetaenstein  (incl.  Monuterz,  Sumpferz,  Wlesenerz)  Wern.,  Bergm.  J.,  888,  1780.  Marsh 
Ore,  Bog  Ore,  Meadow  Ore  pL,  Kirvan.  Jammm,  etc.  Limooit  (=  Baseneisenstein  or  Bog  Ore) 
Hatum.,  Handb.,  388. 1818  [not  Limonite  of  Beud..  wb.  incl.  all  hydrous  oxides  of  iron],  finmit 
Oloek.,  Syo.,  68, 1847. 

Not  crystallized.  Usually  in  stalactitic  and  botryoidal  or  mammillary  fonDs, 
having  a  fibrous  or  subfibrous  structure;  also  concretionary^  massive;  and  occasion- 
ftlly  earthy. 

H.  =  5-5*5.  G.  =  3'6-4'0.  Luster  silky,  often  sabmetallic;  sometimes  dull 
and  earthy.  Color  of  surface  of  fracture  various  shades  of  brown,  commonly  dark, 
and  none  bright;  sometimes  with  a  nearly  black  varnish-like  exterior;  when  earthy, 
brownish  yellow,  ocher-yellow.    Streak  yellowish  brown.  Opaque. 

Var.— (1)  Compact.  Submetallic  to  silky  in  luster;  often  stalactitic,  botryoidal,  etc.  (incl. 
brauner  Gla^opf  Qerm.)    (2)  Oeher&us  or  earthy,  brownish  yellow  to  ocher-yellow,  often  im- 

{)ure  from  the  presence  of  clay,  sand,  etc.  (8)  Bog  ore.  The  ore  from  marshy  places,  generally 
oose  or  porous  in  texture,  often  petrifying  leaves,  wood,  nuts,  etc.  (4)  Broum  elay-trontUnu,  in 
compact  masses,  often  in  concretionary  nodules  (including  Adlerstein,  Elappenatein  Qerm.). 
having  a  brownish  yellow  streak,  and  thus  distinguishable  from  the  clay-ironstone  vlt  the  qieciei 
hemaute  and  siderlte;  it  la  sometimes  (a)  pigolitic,  or  an  aggregation  of  concretions  of  the  size  of 
imall  peas  (Bohnerz  Oerm.;  bean  ore);  or  (b)  oolitic. 

Fart  of  the  stalactitic  iron  ore,  browo  or  yellow  ocber,  bog  ore,  and  clay-ironstone  contains 
more  water  than  true  limonlte,  and  hence  belongs  to  the  species  xanthogideriie  (or  Umn^). 

KalvphUe  of  Ivanov  fs  a  mixture  of  limonlte,  manganese  oxide,  silicate  of  sine  and  lime, 
from  Hungaiy. 

Comp.— 3Fe,0,.3H,0  =  Oxygen  25-7,  iron  59*8,  water  14-5  =  100,  or  Iron 
Besquioxide  85*5,  water  14*5  =  1(X),  In  the  bog  ores  and  ochers,  sand,  clay,  ph<»- 
phates,  oxides  of  manganese,  and  hnmic  or  other  acids  of  organic  origin  are  very 
common  impurities. 

Analyses,  see  0th  Ed. ,  p.  173.  Analyses  are  chiefly  Interesting  from  the  technical  aide  as 
showing  the  amount  of  impurity  (SiO,,  PiO*,  etc.)  present. 

Pyr^  etc. — Like  gt>thite.  Some  varieties  leave  a  siliceous  skeleton  In  the  salt  of  phwphonu 
bead,  and  a  siliceous  residue  when  dissolved  in  acids. 

Obs.— In  all  cases  a  result  of  the  alteration  of  other  ores,  or  minerals  containing  iron,  through 
exposure  to  moisture,  air,  and  carbonic  or  organic  acids;  derived  largely  from  the  change  of 
pyrite,  magnetite,  siderile,  ferriferous  dolomite,  etc. ;  ulao  various  species  (as  mica,  pyroxene,  horn- 
blende,  etc.),  which  contain  iron  in  the  ferrous  &tate(FeO).  Itcunsequently  occupies,  asa  bog  ore, 
marshy  places.  Into  which  it  has  been  borne  by  streamlets  from  the  hills  around;  also  found  at  the 
bottom  of  lakes  as  in  Sweden  (SjOnmlm  Svoed..  Seeers  Oerm,);  and  In  the  more  compact  form  it 
occurs  in  stalactites  as  well  as  m  tutwrose  and  other  concretionary  forms,  frequently  making 
beds  in  the  rocks  which  contain  the  minerals  that  have  been  altered  into  it.  In  moist  places 
where  a  sluggish  streamlet  flows  into  a  marsh  or  pool,  a  rust-yellow  or  browoisb  yellow  deposit 
often  covers  the  bottom,  and  an  iridescent  film  tlie  surface  of  the  water:  the  deposit  is  a  growing 
bed  of  bog  ore.  The  iron  is  transported  in  solution  as  ferrous  carbonate  in  carbonated  waters,  a 
salpliate,  or  as  a  salt  of  an  organic  acid.  It  is  often  assoclatedwlth  manganese  ores.  Limonlte 
Is  a  common  ore  In  Bavaria,  the  Harz,  Luxembourg,  Scotland.  Sweden,  etc. 

Abundant  In  the  United  States.  A  few  localities  only  are  here  mentioned;  reference  may 
be  made  to  the  various  geological  reports  for  complete  lists.  Extensive  beds  exist  at  Salisbury 
and  Kent.  Ckinn.,  also  in  the  neighboring  towns  of  Beekman,  Flshkill,  Dover,  and  Amenia,  M. 
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T.,  ud  la  a  dmflar  dtwUoa  north:  at  Richmond,  West  Slorkhridn  and  ebewben  fn  JSmk- 
shhe  Co..  MaM.;  in  Vennont,  at  Benaioeton,  Monkum,  Mttsfora,  Putney,  and  Klptcm;  la 
PenniylnDia  widely  dbtribuied  aqieclally  tu  the  south-eaitern  part  of  the  ttatei  also  in  Tennea* 
see,  AlatMrna.  Ohio,  etc. 

Nuned  LmonUe  fnim  Xeiuoav,  meadow.  Ullmann's  name,  BtUprumderUe.  from  oriAvrof, 
AtMug,  has  priority;  but  the  ore  is  cbaracteristlcatiy  Dot  a  sbtolDj;  ore.  kltbough  sonietimea 
with  ■  lustrous^  Tamisb-like  exterior.  The  nsnie  /wwrnito  was  lirst  appropriated  esueclallv  to 
ibe  hog  ores  by  Huianuuin  in  1818.  But  most  bog  ores  are  of  the  above  species,  and  Beudiuit, 
recogniziiig  this,  in  1833  used  Umonite  for  the  bog  as  well  as  other  limouite. 

Alt^By  deoxidatkm  throuj^  orxank  matter,  if  carbonic  icid  is  present,  may  fonn  siderite. 
By  losiDg  water  beoomea  bemaiTte,  wnicb  occurs  as  pseudomorpha  after  limonite.  This  wptsim 
tbo  fonu  aiunerotu  paeudoinorpba  after  other  speciea. 


260.  XAMTBOSIDBRITB.  OelbelMualein  Hauom..  Handb..  S79.  1818.  ZanthtMlderit 
££&Afltdtf,  Fogg,  84,  490, 1831.   Yellow  Ucher  pt.   Bog  Ore  pt. 

In  fine  needles  or  fibers,  stellate  and  concentric.   AIko  as  nn  ocher. 
II.  =  2*5,  in  needles.    Luster  ailky  or  ^rea^y;  p)t<'h-like;  also  earthy.  Color 
in  needles  golden  yellowish,  brown  to  brownish  red;  as  an  ocher,  vellow of  different 
Bbades,  more  or  less  brown,  Bometimes  reddish.    Ntrcak  ocher-yellow. 

Co»p.— Fe,0,.-2H,0  =  Oxygen  24  5,  iron  57-1,  water  lli  -t  =  100,  or  Iron 
eesqnioxide  81'(i,  water  18-4  =  IW. 
Analyses,  see  Sth  Ed.,  p.  174. 
Pyr^  ate — Like  tfaow  of  llmoaite. 

Oba^Aaaociated  with  maneaoeae  ores  at  Ilmenau,  in  silkv  needles,  etc. :  as  an  octier  near 
Oosbw,  Bnichbere.  ElbiDgenNleiD  the  Han;  asapitchy  ore  at  Kilbride,  Wicklow  Co.,  Ireland. 
sloDg  with  limonite  and  psilomelane. 

AxUL — ^Tbis  hydrate  is  formed  when  oxide  of  iron  is  precipitated  from  hot  solutions  of  Ita 
adts;  and,  according  to  Gmelin,  also  from  cold  solutions. 

LiHSiTE  Dana,  Min.,  178,  18<18.  Quellerz  titrnutnn,  3.  pr.  Cb.,  27.  ^A.  1843.  Itasenelnen- 
erz.  Sumpferz,  Wiesenerz  Qorm.  A  hvdrated  iron  oxide,  for  the  most  part  Itor  ore,  recent  in 
origin  and  contaiaine  organic  acids  with  quartz  sand,  piiosphoric  acid,  etc.  1  he  composition 
Ft((>H)i  or  Fe«O..SI^O,  baa  been  attributed  to  It.   Cf.  Kg..  Min.  Ch..  187.  1865. 

361.  BAUZTTB.  Aliirotne  ny<trat»e  de  Beaux  BerthifT,  Ann.  Miaeit,  6,  S81.  1R31. 
Besuiite  Dufr.,  Mia.  (2.  847).  3,  7W,  1847.  Bauxite  DevUte,  Ann.  Ch.  Phya.,  «1,  8t)1».  1H61. 
Wocheinite  A.  FlMhner,  Za.  U.  Oea.,  18,  181,  1866,  Jli.  U.  Helchs..  1866.    Cllacblte  Adam. 

Tabl.  MiD..  7».  186&. 

In  ronnd  concretionMj  disseminated  grains.  Also  masciiro,  oolitic;  and 
earthv,  clay-like. 

6.  =  2-55,  fr.  Wocbeia,  r.  Lill.  Color  whitish,  grayisli,  to  ooher-yellow, 
broirn,  and  red. 

▼ar. — 1.  In  concretionary  gntina,  or  oAlltlc;  bauaSU.  3.  Clay-likp,  teoeMniU.-  the  purer 
Uod  grayish,  clay-like,  containing  rery  little  iron  oxide;  also  red  from  the  in>D  oxide  prem-nt. 

CoM^.— Essentially  A1,0  .211,0  =  Alumina  73-9,  water  26  1  =  100;  some 
analyses,  however,  give  A1,0,.  Ii,0  like  diasiwre. 

Iron  s^quioxide  la  uaualiy  preiteDt,  sometimes  In  large  amount  fup  to  SO  p.  c.  Honalarh), 
in  part  replacing  alumina.  In  purt  only  an  Impurity.  Bilica,  phusi^uric  acid,  carbonic  acid, 
lime,  magnesia  are  common  impuritieii. 

Analyses,  see  Sth  Ed.,  pp.  174.  175:  also  Coqiiand,  Bull.  Sor..  G.  Fr.,  28,  98.  1H71;  Aitpe, 
ibid.,  16,  345.  1888;  JohD.Vh.  U.  Iteii-he..  380,  1874;  Lhii^t.  Iter.  Ch.  Get).,  17,  :i8»2.  1W4: 
Henatscb,  loaiig.  Diss.,  Breslau,  1879.  The  analysea  are  ln(cr(*iiting  rhlpHy  on  the  tecliiiiral 
fide,  as  showing  the  amount  of  impurity  present;  thus  IlenatHch  gives  0  to  84  p.  v.  8iO,,  O  H  to 
2-5  p.  c.  P,0»,  etc. 

Obs. — From  Baux  (or  Beaux),  near  Aries,  France,  dissemiimtod  in  ifniins  In  compact  lime- 
suae,  and  also  oniitic:  also  at  Revest,  near  Toulon.  bn>wu  to  dnrk  red,  and  niasHive.  re^Hrdi-d  ns 
an  iron  ore;  at  Allauch,  Dept.  of  Var,  France,  massive,  oniiiic,  wiih  a  base  of  like  nature, 
cemented  by  some  calcium  carbmiate,  the  most  common  variety;  at  IlQfrel,  in  the  Commune  of 
Baux.  a  bard  and  firm  variety;  at  Cnla^re,  maiwlvp;  alm>  in  NHs.>inu;  in  Frenrh  Uuinna. 
Woe/ieinite  occurs  in  Carnlola.  between  Fvistriix  and  Lake  Wochein,  in  n  deposit  12  fret  thirk. 
the  junction  of  the  Trias  and  Jurassic  formntinnii.  part  of  it  red  from  in>n  jtcMjuioxide.  The 
pnreKt  bauxite  is  used  for  the  manufacture  of  aluminium,  and  Ih  cslUii  atttminium  ore. 

In  the  U.  S.,  iMuxite  occurs  in  Saline  and  Pulnaki  Cim..  Arkaiisaii. 

Aug£.  1.  c,  regards  bauxite  as  a  hydro-thermal  deposit;  he  calk  attention  to  tbe  occurreDce 
of  hydmwd  alumina  In  the  Yellowstone  region. 
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Bracite  Group.   B(OH),.  Rhombohedral. 

262.  BRUOITE.  Kattre  MagneBia  (fr.  N.  Jersey)  A.  Bruce.  Bnice'a  Mhi.  J.,  1.  80, 181i 
(wiUianal.).  Hydrate  of  Magnesia  A.  AHein,  Min.,  :!86,  1810,  CUaveland,  Min.,  489,  183S. 
F.  Hall.  Cat.  Min.,  28,  18^24,  S.  Bobin»on,  Cat.  Amer.  Min.,  106,  1825.  Bnicite,  ou  Hydrate  d« 
magneeie,  Bead.,  Tr.,  888  (ludex),  1824.  Talk-Hydrat,  Magnesia-Hydrat.  Qerm.  Monoklino- 
edrisches  Magnesiabydrat  oder  Tcxallth  (fr.  Texas,  Pa.)  Herm..  J.  pr.  Cli ,  82, 368, 1861.  Amian- 
thus (fr.  Holx)ken)  J.  Piares,  Am.  J.  '6c.,  1,  54,  1818  =t  Aniiantboid  Magnesite,  Nemalite,  T. 
NuitaU,  lb.,  4, 18, 1821  —  Bruciie  (Talk-hydrat.  "  hierber  zu  gehdren  scheint ").  Leonh.,  Handb., 

1826;  /.  n.  Whitney.  J.  &oc.  N.  H.,  Boston,  86. 1849  (wUh  anal.).  Manganbrucit  IgtUtrdm, 
Ofv.  Ak.  Stockb.,  39,  No.  2,  88,  1882. 

Khombohedral.   Axis  b  =  l-520:8;  0001  A  1011  =  eo**  20'  26"  Hessenberg'. 
Fonu*:    «<0001.  0),  a(ll30.i>2),  r{10il,B).     (2081.  2);  1(0118,-1).  <(0li3. -i). 
A (0775. -I).  «(04Jl,-4). 


ep  =  74*  61' 
M  =  80°  801' 
M  =  41'  it' 

1. 


«A  =  67°  SS' 
et  =8r54' 
rr*  ss  87'  87*' 


lip'  =  118*  48" 
-  81' SB* 
atf"  =  89*48' 


JA'  =  106*  41' 
tf  =118"  8' 
tt  "  =  •90'  IV 

3. 


Fig.  1.  Low'8  Mine,  Texas.  Peon. 


Figs.  2.  8,  Wood's  Mine,  Texas. 
Also  commonly  foliated  maBsire;  fibrous. 


Crystsls  usually  broad  tabular, 
fibers  separable  and  elastic. 

H.  =  2-5.  G.  =  2-38-2*4;  2*388  Ural,  Losch.  Cleavage:  c  eminent.  Folia 
separable  and  flexible,  nearly  as  in  gypsum.  Sectile.  Luster  ||  c  pearly,  elsewhere 
waxy  to  vitreous.  Color  white,  inclming  to  gray,  blue  or  green.  Transparent  to 
translucent.  Optically  +•  Indices  :  aj^  =  1*559,  "  15795  Bauer.  Pyro- 
electric,  on  cooling  the  extremities  of  &  — ,  the  edges  +,  Hankel*. 

Com  p.,  Tar.— Magnesium  hydrate,  Mg(OH),  or  MgO.H.O  =  Magnesia  69*0, 

water  31*0  =  100.   Iron  and  manganese  protoxide  are  sometimes  present. 

▼sr.— 1,  Ordinartf.  In  plates,  wbite  to  pale  greenish  in  color;  strong  pearly  luster  on  the 
cleavage  surface. 

2.  Atfntoj^.  A  flbroua  variety  containing  4  to  5  p.  c.  Iron  protoxide,  with  6.  =  8*44 
Nuttall. 

8.  JfanganirucUa.  Granular,  massive.  Color  honey-yellow  to  brownish  red;  perhaps 
origiDally  colorless;  contaios  manganese  in  considerable  amount,  anal.  7;  cf.  also  anal.  8. 

AndU-l,  E.  F.  Smith,  Am.  Ch.  J..  6.  281, 1888.  3,  8.  F.  A.  Gentb,  Am.  Phil.  Soc..  23. 
40, 1886.  4,  Smith,  1.  c.  5,  Rosenblad,  O.  FOr.  F&rh.,  7,  788,  1886.  6.  T.  Blyth,  Mallet,  Min. 
India,  161. 1887.  7,  IgelstrOm,  1.  c.;  small  amounts  of  SlOg  and  CaCOi  have  been  deducted. 
Also  5th  £d.,  p.  176. 


MgO 

FeO 

MnO 

B,0 

1.  Fritz  Island 

66-78 

0-44» 

83  52  =  99-74 

2. 

67-64 

0-f*3» 

0-68 

80-92  =  100-01 

8.        "            G.  =  8*883 

63-88 

0-80- 

4-04 

39-70  =  99-42 

4.  Sinking  Spring 

66-19 

1-24- 

31  05  CaO  1-68 

=  100-16 

5.  UiBl               G.  -  3  868 

69-02 

0-61 

80-28  CO,  0  09 

=  90  95 

6.  Afgh&niaUm,  j(&rou« 

60-95 

11-14 

29-32  insol.  0-38 

1  =  101-78 

7.  Jakobsberg,  manganbrue&e 

57*81 

14-16 

28  00  =  99-97 

Fe,0,. 


Pyr.,  aCo.— In  the  closed  tube  gives  oil  water,  becoming  opaque  and  friable,  aometimea 
turning  ^7  to  brown;  the  monganesian  variety  becomes  daric  bi-own.   B.B.  infusible,  glows 
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with  •  bright  light,  and  the  Ignited  mtoenl  reacta  alkaltoe  to  teat-paper.  Wltli  cobalt 
HduUoa  givcR  the  p«]e  pUik  color  of  magtie»ia.  The  pure  mioeral  U  soluble  in  aclda  wtUiout 
eflerreKeDoe. 

Oba.— AccompaniM  other  magneaian  minerala  In  aerpeotlne,  and  has  alao  been  found  In 
limesMue.  Occurs  in  coQsidermble  veins  traversing  serpentine,  at  Swinaoess  in  Cost,  one  of  the 
Btietlaod  Isles,  where  it  is  sometimes  found  in  crystals;  at  PyshuUnsk  In  the  Urals;  at  Ouujot 
iD  Prance;  at  the  iron  mine  of  C'ogne,  valley  of  Aoata,  Italy;  near  Filipstadt  in  Wermlaud,  In 
Sweden,  in  roundish  maasea  in  limestone. 

At  Uoboken,  J.»  in  serpentiue;  at  the  Tiilv  Foiter  Iron  mine.  Brewster.  K.  T.,  well  crvs- 
tallized,  also  pseudomor^  after  dolomite  and  wtered  to  serpentine;  In  Uicbmond  Co..  N.  Y.; 
m  the  peninsula  east  of  New  Kocbelle.  Westchester  Co.,  N.  Y.;  at  Wood'a  mine.  Texas.  Pa., 
in  large  plates  or  masses,  and  often  crystal lizations  several  inches  acn>w;  at  Low's  mine,  with 
bydromagoesite;  at  Fritz  Island,  near  Reading,  and  near  Sinkin);  Spring.  Spring  Township. 

NemalUe,  the  Hbrous  variety,  occurs  at  Holioken,  and  Xettes  in  the  Vosges,  Maamtnlirueit* 
occurs  with  hausmannite  and  other  manganese  minerals  in  the  granular  limestone  of  Juobaberg, 
Nordmark,  Sweden. 

Named  after  A.  Bruce  (17T7-1818),  an  early  American  mineralogist,  who  first  described  the 

•pecies. 

Alt. — Becomes  white,  pulverulent,  and  carbonated  oa  exposure,  and  also  crystallizeil.  con- 
stituting then  the  mineral  bydrumagnesite;  the  latter  ht  aomelimvs  in  pseudomurirfious  crystala 
after  bnicite.    AIm  altered  to  serpentine  (see  above). 

Artif. — Has  been  noticed  in  crystalline  plateti  as  a  deposit  In  a  stearo.boilcr  (Luedecke, 
Zs.  Kr..  1,  502,  1)483).     Also  obtained  by  de  Schiilten  from  a  fiolution  of  niagncKium 
chloride  precipitated  by  an  excess  of  caustic  potaah  and  heated  to  300';  the  crystals  of  bruclte* 
separate  out  on  cooling. 

BiCr-i  Texas.  Penn..  Hin.  Not.,  4.  40,  1861.  *Cf.  Hbg.;  also  Mir..  Min.,  260.  lt»% 
Rose.  2m.  Q.  Ues.,  13,  IIV.  ItW);  Hrbrmur,  Atlas.  Tf.  Xb;  Ervm.,  Vh.  Min.  Ges.,  16,  HIO.  IWl. 
■Ber.  Ak.  Berlin,  908,  IWl.  •  Wled.  Ann.,  6,  08,  1879.  On  the  percusalon-dgure.  Mgg.,  Jb. 
Kin..  1.  57.  1884. 

EiSKXBRUcrr  SandBberger.  Jb.  Min.,  3.  288.  1680.  A  pn>duct  of  parllally  decomposed 
bnirile  from  Siebenlehn  near  Freiberg.  An  anal,  gave  Petersen :  MgO  SH  W,  FeO  18*78, 
CO,  7  38,  H,0  30-46.  SiO.  415,  A),0.,CaO  (r.  =  99-64.  After  deducting  the  SiO,  as  quarts, 
and  24  49  p.  c.  hydromagnerila  belfered  to  be  present,  the  result  is :  MgO  89  89,  FeO  84-99, 
H,0  85-18  =  100. 


363.  PTHOOHBOini.   Pyracbiolt  L.  J.  JgeUtrCm,  Vogg.,  128.  161.  1864,  Ofv.  Ak. 

Stockh.,  31,  2U5,  1864. 

Bhombohedral.  Axis  6=  1-3999;  rr  =  •58^  l.ij'.  rr'  =  O-f  52'  Flink'.  la 
bexaKoiul  tabular  cryatala.    Uttually  foliatud,  like  britcitc. 

II.  =  ti'a.  G.  ==  3*2.'i8  artif./  de  Schtilten.  hauler  peiirlv.  Color  white; 
but  changing  on  exposure  to  bronze,  and  then  to  black.  In  tliin  pieeca  trans- 
parent, and  having  a  flesh-red  color  by  truni^mittttl  auidle-light.  Optically 
oniaxial,  neg-ative. 

C*mp.— Manganese  hvdratc,  Mn(On),  or  MnO.II^O  =  Manganese  protoxide- 
79 -T,  water  iO-i  -  100. 

AnaL— 1.  2,  L.  Stahie.  6.  F&r.  FOrh.,  4,  168,  1878. 

MnO     FeO      CaO     MpO     H,0  CO, 

1.  Or^t.  76  56      0  47      0-29      2  39      IH  .17      1  99  =  100-27 

2.  Mattive  ITVl      0  20       tr.        1-38  1  07  =  100*37 

Pyr.,  aCc — In  the  closed  tube  a  small  piece  becomes  at  mirfaco  verdtgris^green,  then  dirty 
rreen.  and  finally  brownish  black.  Yieldu  water.  B.B.  reiu-lious  for  mangunese.  In  hydro- 
chloric acid  forms  easily  a  clear  colorlcsH  solution. 

Oba. — Occurs  in  veins  1  to  2  line»  bnmd  in  niiiiriietiii-  nt  Piij>biT^'.  Flllpstndt,  Sweden; 
at  the  Moss  mine  at  Nonlmark  In  Wcmiland;  at  tlie  Sjii  mine,  (jrvttiyttiin,  Oreliro.  It  is 
cmnmonly  associated  with  hausmannite.   Ideutttied  by  Kot'ppcr  at  Fninklin  Furnace,  N.  J. 

Named  from  xup.fire,  ^poa.  eoUrr.  because  of  the  chani;!'  of  color  uimhi  ignition. 

Artif. — ObUined  by  de  Schulten  in  hexagonal  (tvsIhIk,  Uiill.  Soc.  Miti.,  10.  326,  1887. 

Ra£. — ■  Flink.  Nordmark,  Ak.  Handl.  St<K'kli..  HihiinL'.  12  cii.  No.  -i.  12. 1886. 

Kenngott  refers  here  (Jb.  Min.,  440,  1K86)  a  mim  nil  which  Wi«<T  had  announced  as  a 
hydrous  carbonate  of  manganese,  and  which  Haitiiii;:i  r  illitnilb..  493.  1H4.'>)  named  WitieriU.  It 
is  described  as  yellowish  white  to  gray  in  color,  pi-nrly  to  silky  in  luster,  lilin>us  in  structure, 
and  as  coming  from  Qonzen  near  Organs,  the  Canton  of  St.  Gall,  in  {Switzerland,  where  it  la 
focod  in  seams  in  a  granulitic  hausmannite,  with  rhodochrosite. 
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OXIDES. 


364.  OIBBSITB.  Wavellite  (fr.  Richmond)  C.  Vewey,  Am.  J.  Sc.,  2,  349.  1820;  =  Watei 
and  Alumiua,  id.,  ib..  3.  239.  1821.  Gibbsite  J.  Torrey,  N.  Y.  Med.  Phm  J.,  1,  No.  1.  88, 
April,  1822.  Uvdmrginite.  Gibbsite  of  Torrey ,  Oleawl. ,  224,  782,  1822.  HTdrarglllite  (fr.  Ciml) 
Q.         Pogg..  48,  664,  1889. 

Moiioclinic.     Axes  ii\t:b  =  1-70890  :  1  :  1-91843;    ^  =  85'  29^'  =» 
001  A  100  Brogger'. 

100  A  110  =  59°  35 J',  001  A  101  =  •50"  50',  001  A  Oil  =  62''a3f' . 

Pormji:  c(001.  0)  *  (810,  f-5)?  n  (870,  <  (5l2,  |-8) 

a  (100.  i-I)  <  (920,  V  (520,  i-f)?  f»(ltO,  /)  «(d3S,  I^S) 

b  (010.  i-i)  I  (410.  i-l)  n  (210.  t-2)  d  (lOl,  1-i)  o  (Sll.  S-g)? 

Angles:  «"'  =  41"  28',  «"'  n:  46'  8',  n/i"'  -  80'  51'  n»*"  =  113"  IT  mm'"  =  MIB  101'. 
cm  =  *g7»  4S'. 

Twins:  tw.  pi.  (1)  m  with  cc  =  -  4°  34',  rare.  (2)  a  with  cc  =  —  9°  2', 
not  common.  (3)  common,  usually  combined  with  oue  of  the  other  laws. 
(4)  tw.  pi.  X  c  and  intersecting  c  in  a  line  inclined  119°  49|'  to  the  edge  c/a,  and 
if  31  J'  to  the  edge  c/m;  very  common,  the  faces  c  and  e  falling  together,  while  the 
zone  ca  of  one  crystal  coincides  with  the  zone  cm  of  the  other;  method  of  groaping 
very  varied,  in  part  analogous  to  the  pericline  twins  of  the  triclinio  feldspars. 
Also  rare  and  somewhat  ancertain,  (5)  tw.  pi.  (31-54,  ^-3  ?). 

Crystals  tahnlar  |  the  forma  cam  most  common;  hence,  hexagonal  in 
aspect.  Occasionally  in  lamello-radiate  spheroidal  concretions.  Also  stalactitic, 
or  small  mammillary  and  incmsting,  with  smooth  surface,  and  often  a  faint  fibroua 
structure  within. 

Cleavage:  c  eminent.  Tough.  Percussion-figure*  similar  to  that  of  mica^ 
with  rays  normal  to  the  hexagonal  edges.  H.  =  2'5-3-5.  G.  =  2-3-2*4;  2*385, 
Richmond,  B.  Silliman,  Jr.;  2-287,  Ural,  Hermann;  2-420,  Norway,  Bgr.  Color 
white,  grayish,  greenisli,  or  reddish  white;  also  reddish  yellow  when  impure. 
Luster  of  c  peany;  of  other  faces  vitreous;  of  surface  of  stalactites  faint.  Trau&- 
lucent;  sometimes  transparent  in  crystals.  A  strong  argillaceous  odor  when 
breathed  on. 

Optically  +.  For  Uralian  crystals  (Dz. ),  ax.  pi.  usually  J_  and  inclined 
41°  26  to  a  normal  to  c  for  red,  dispersion  strong  p  >  r,  horizontal  inappreciable; 
increase  of  temperature  causes  a  gradual  change  in  the  axial  plane  until  at  56*^*5  and 
above  the  ax.  pi.  becomes  |  A,  the  angles  increasing  with  p  >  v  up  to  171**  C;  in 
all  cases  the  bisectrix  lies  in  the  plane  of  symmetry;  at  2G°'5  nearly  uniaxial  for 
blue.  In  another  section,  ax.  pi.  ||  b  at  ordinary  temperature,  and  axes  inclincHl 
respectively  50°  12'  and  35°  9J  (red)  to  a  normal  to  c.  Brazilian  crystals  (Bi.) 
similar  to  those  from  the  Ural.  The  Norwegian  crystals  (Bgr.)  are  sensibly  uniaxial 
with  Bx  A  ^  =  —  21".    Refractive  indices: 

a  =  y3  =  1-53471  y  =  1-55769 

Var. — 1.  Iq  CTTstals;  the  original  HydrargiUiie.   3.  StalacUtic;  ffibbsite. 
Comp. — Aluminium  hydrate,  Al(OH),  or  A1,0,.3H,0  =  Alumina  66*4,  mter 

34-6  =  100. 

AnRlyses,  see  Stti  Ed.,  p.  177.  Also  Euatis.  Brazil,  Cli.  News.  48,  98.  1883;  da  Coeta  Seoa, 
Id.,  Bull.  Boc.  Min.,  7.  220,  1884;  Jannettaz:,  French  Guiaoa.  Ibid.,  1,  70,  1878. 

Pyr.,  etc. — Id  the  closed  tube  becomes  white  and  opaque,  and  yfelda  waier.  B.B.  infusible, 
whitens,  and  does  not  impart  a  green  color  to  the  tlanie.  With  cobalt  solution  gives  a  deep 
blue  color.    Soluble  In  concentrated  sulphuric  acid. 

Obs. — The  crystallized  gibbsite  (liydrargillite)  was  discovered  by  Lissenko  Id  the  Shishimsk 
niotintains  near  Zlatoust  in  toe  Ural;  it  occurs,  accordioc  to  Koksharor,  in  cavities  in  a  schist 
conlainiog  much  magnetite.  The  larger  crystRln  were  1  to  3  Inches  long.  Also  in  crystmls 
tilling  cavities  in  natrolite  on  the  smairislands.  LIUc- ArO  and  Eik^olin.  in  the  Langesnndfiord  , 
Norway.  With  corundum  at  Qumuch-dagh,  Asia  Minor.  Id  French  Guiana.  Ouro  Preto  and 
Marianna.  Minas  Geraes,  Brazil. 

In  the  U.  S.  on  corundum  at  Unionville,  Pa.(?);  in  stalactitlc  form  at  Richmond.  Ma88.jjik 
a  bed  of  Uraonite;  also  at  Lenox.  Mass.;  at  the  Clove  Mine,  Union  Vale,  Dutchess  Co.,  N.  X.. 
on  limonite;  In  Orange  Co.,  N.  Y. 

Named  after  Col.  George  Oibba,  the  original  owner  (after  extensive  foreign  trarel) 
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of  ibe  Une  Olbbs  cabinet  acquired  by  Tale  College  early  Id  the  ccDtary.  CletTeland  calls  tba 
Htcbmond  miDeral  hjfdnu^filUU  on  p.  884  of  fall  rnioeralogy,  but  on  p.  788  adopu  Torrcfy's  nam* 

Bi£-i  Norway,  Za.  Kr..  16.  16. 1890.  Earlier  regarded  as  rbombobedral.  Ek.,  Mln. 
Bonl.,  4. 88. 1868»  but  proved  by  Dz.  to  be  mooocllnlc.  Ibid.,  ^  888,  and  N.  R .  188,  1BA7.  It 
ii  shown  by  Bgr.  that  the  orthoplnaouid  of  Dx.  ta  In  fact  the  priam       •  Jb.  Hin..  1,  06. 1884. 

RiCHMorom.  The  substance  labelled  gibbsite  from  Kicbmond,  Mml.  in  which  Uennann 
states  be  found  87  p.  c.  P|Ot  (see  bis  analysu  under  glbbsite,  6tli  £d.,  p.  178\  lua  b«en  named 
BkhnondOe  by  Eenngott  (Yiertetjabrsclir.  nst.  Oes.  ZQrich,  11,  823). 

ZiBUTB  PSeUgr,  Jb.  MId.,  S7,  1671.  01,  lti?d.  Ad  amorpbous  aluminium  hydrate  reaem- 
bliog  allopbane  from  near  Zlrl.  Tyrol,  also  from  Kawerelt ;  it  occurs  la yellowiah  white  lncrust»> 
tioos  iu  a  mndy  marl.  Easily  aoiuble  in  adda. 

368.  aA830UTB.  Sale  ledatlTo  natnrale  U.  F.  Ho^er.  Memoria,  FIraue,  1778;  M«magni^ 
Mem.  Sor.  Ital.,  8.  487.  Native  Sedative  Salt.  Addum  boimcb.  evfa^  bal  sedativum.  Bergm., 
Sdagr.,  1789.  Native  Boraclc  Acid  Kirw.,  1786.  UasaoUn  ifa»(.,  Tab.,  40,  70,  1800.  Acido 
boncique  f^.   Boric  Acid. 

TricUnic.  Axes:  d  :  5  :  =  0-57711  :  1  :  0-52824;  a  =  104"  171';  =  92" 
33J';  y  =  89"  41t'  Miller'. 

100  A  010  =  89"  39|',  001  A  100  =  87"  26i',  001  A  010  -  75"  424'. 

Fonu>:  m  {110.  /')  y  (Oil.  li)  v(lll.  1')  u  (IU,  1.) 

imo.  i-l)  M(liO. '/)  9  (Oil,  l-t)  f  (111,  ,1)  r  (111,  '1) 

t  m,  O) 

If  the  axes  i  and  S  are  interchanged,  and  at  the  same  time  the  axis  t  doubled,  the  axial  ratio 
beeomea:  dzhie  =  1-7838  :  i  :  1-8800,  which  brings  it  into  correspondence  with  gibbaita 

fbjrdrargfUite). 

bm    =  "OB"  «  =    41'   8'         er   -    48"  88'         b'r  =  78*  84' 

4'Jf  =    58'  80*         em=  '80'  88  eM  =  •85'   8'         bt    =  58'  4f 

mM  =  Ml'  80^         «*  =    50°  53'         Jfr  =  •46'  8T         bu  =  77'  26' 
ew     =s   84'  81'         M  =   48'  14'         to  s    SO'  51'         m  =  88'  18* 
=   88-  37' 

Twins:  tw.  axis  i;  cc  —  29"  2'  (Mir.).   Crystals  tabular  |  c,  the  {toe  anglea 
of  the  basal  plane  nearly  120°.    Usually  small  scales; 
sometimes  gronped  in  stalactitic  forma. 

Cleavage:  e  rery  perfect.  H.sl.  0.=  l-48.  Luster 
pearly.  Color  white,  except  when  tinged  yellow  by  sulphur; 
ranietimeg  gray.  Feel  smooth  aud  nnctnous.  Taste 
■eidolons,  and  slightly  saline  and  bitter.  Ax.  pi.  nearly 
coincident  with  axis  I  and  X  Bx  X  2E  =  8°  Mir. 
2E  =  10°  to  12"  and  unchanged  by  heiit  (to  75°  C.)  Dx. 
Dispersion  zero. 

CoMp.— Boric  acid,  B(OH),  or  B,0,.3n,0  =  Boron  trioxide  56-4,  water  43-6  = 

100. 

Pyr.,  etc—In  the  closed  tube  gives  water.  B.B.  on  platlnuni  wire  fuses  toa  clear  glass  and 
tinges  the  flame  yellowisb  green,  itome  specimens  react  for  Bulphur  or  ammonia  in  the  closed 
iu!)e.  Soluble  in  water  and  alcohol.  Dissolves  In  2*87  parts  nf  wster  at  10U°  C,  and  10  7  parts 
it  5<J'  C. 

Oba. — This  long  known  compound,  tbe  Sal  $tdaUmm  HombergU,  wiis  flrst  detected  in  nature 
b/iloefer  in  tlie  waters  of  tbe  Tuscan  lagoons  of  Monte  Rotondo  and  Castelnuovo,  and  after- 
vsrd  in  tbe  solid  state  at  Saaso  by  Mascagni.  Tbe  hot  vapors  of  the  lagoons  codsIhi  largely 
of  boric  acid.  To  collect  ft  tlie  vapors  are  made  to  pass  tliroueh  wnter,  which  absorb*,  tbe 
boric  acid;  tbe  waters  are  then  eTsporated  by  means  of  tbe  alesm  from  tbe  springs.  Have 
yielded  seven  to  eight  thousand  pounds  troy  per  day.  These  Ingoons  spread  over  a  surface  of 
about  30  miles;  ana  In  the  distance,  clouda  of  vapor  are  seen  rising  in  large  volumes  among  tbe 
awontaioa. 

Bxists  also  In  other  natunU  vntters,  as  at  Wlnbaden;  Aachen:  Krankcnhell  near  F^lz;  Clear 
Lake,  in  Lake  Co.,  California;  has  been  delected  in  the  waters  of  tbe  ocean. 

()ccur9  also  abundantly  fn  tbe  crater  of  Vulcano,  one  of  tbe  Llpari  isles,  forming  a  layer  m 
■ulpbur,  and  about  tbe  fumaroles,  where  it  was  discovered  by  Dr.  Uollnnd  in  1818. 

M— 'Tr»nB  Phil.  Soc.  Cambr..  3,  865,  1880,  Poge.  Ann.,  23.  558,  1831.  Min..  p.  881. 
Kenngott  made  the  artlflcial  crystsls  mnnocUnic,  Ber.  Alt.  Wicn,  12,  36,  1854.  Cf.  also  Dz., 
Mio.,  2,  1,  1874,  and  Hauahofer,  Za.  Kr.,  9,  77.  1884,  who  gives  new  measurementa. 
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266.  RTDROTAXXHTE.   Hydrotalkit  Bi>ehatetter,  3.  pr.  Ch.,  27,  176.  1843.  VOlkiurite 
Btrm..  J.  pr.  Ch.,  40,  11,  1847,  46,  357,  1849. 

Hexagonal.    Also  kmellar-maasive,  or  foliated,  and  somewhat  fibrous. 

Cleavage:  basal,  eminent;  lateral,  distinct.  H.  =  2.  G.  =  2-04-2*09;  2-091 
Rg.  Color  white.  Luster  pearly.  Translacent,  or  in  thin  folia  transparent.  Feel 
greasy. 

eomp^Perhapa  Al(OH)..3Mg(OH),.3H,0  or  A1.0,.6Mg0.15H,0  =  Alnmin» 
16*7,  magnesia  3^-'Z,  water  44*1  =  lUO. 

Analyses  (HermaoD,  Rg..  see  5tb  £d.,  p.  170)  show  the  pretence  of  a  carbonate  in  consider* 
able  amount  9  to  7'8  p.  c.  COi,  Kg.},  so  tlut  the  true  nature  of  the  mineral  is  not  abore 
doubt. 

Pyr.,  etc.— In  the  closed  tube  yields  much  water.  B.B.  infusible,  but  exfoliates  somewhat, 
and  glvea  out  light.  A  pale  rose-red  with  cobalt  solution.  WIUi  the  fluxes  intumeBCes  and 
affords  a  clear  colorless  glass.    The  Soarum  mineral  reacts  for  iron. 

Obs.— Occurs  at  the  mines  of  Shishimsk,  district  of  Zlatoust,  Ural,  implanted  on  acUst 
(tdlknerile):  at  Soarum,  Norway,  in  serpentine  {hydrotaleite). 

Named  hydrotaleite  in  allusion  to  its  resembling  tale,  but  containing  much  more  water; 
Ddlkiterite,  after  Captain  VSlkner. 

HouoHiTE  ^spard,  Am.  J.  Sc.,  12,  210,  1851.  A  hydrotaleite  derired  from  the  alteration 
of  spinul.  From  near  Oxbow,  and  near  8omerviUe  in  Rossie,  St.  Lawrence  Co.,  New  York. 
Color  white;  luster  faint,  pearly.  The  crystals  are  in  all  conditions,  from  the  pure  spinel  to 
octahedrons  with  rounded  edges  and  pitted  or  irregular  Burfaces,  and  it  also  occurs  in  flattened 
nodules.  The  surfaces  are  sometimes  soft  and  altered,  when  the  edges  or  angles  have  the 
hardness  of  spinel.  Analysis,  see  S.  W.  Johnson,  ibid.,  p.  861,  or  6th  Ed.,  p.  179.  Associated 
witb  dolomite,  spinel,  pblogoptte,  graphite,  and  seipenttne.  Named  for  Franklin  B.  Hough  of 
Bomerrille. 

307.  FTROAURTTB.  Pyroaurit  ^;el»tr0m,  Ofr.  Ak.  Stockh..  93,  606, 1865.  IgelBtritm- 

UeSsddieTAln.  Mag.,  3,  107,  1878. 

Hexagonal.    In  six-sided  tables.    Also  with  obscure  fibrons  structure. 
Luster  pearly.    Color  gold-like  or  silvery  white.  Snbtranslucent. 
Comp.— Perhaps   Fe(OH),.3Mg(OH),.3H,0   or   Fe,0,.6MgO.15H,O  =  Iron 
■esquioxide  23*9,  magnesia  36'8,  water  40*3  =  100. 

AnaL — 1,  IgelstrSm,  1.  c.   2,  Beddle,  1.  c;  also  other  analyses  with  some  Cd. 

R),0,     MgO      H,0  CO, 

1.  L&ngban  28  03      S4  04      84-56      7  34   =  99-76 

2.  Scothmd,  IgeMrffmHa  2S-68      86-8S      40  03       -    =  100-SO 

Pyr^  Btc— Yields  water.  B.B.  infusible,  turns  brown  and  becomes  magnetic.   Soluble  in 

hydrochloric  acid. 

Obs.— From  the  L&ngban  iroD-mine  In  Wermland..  Sweden,  In  gold-like  eubmetalHe  acalea 
(m/Toaurite).  In  thin  seams  of  a  silvery  white  color  in  serpentine  ui  the  island  BMaX-Qrunaj, 
Scotland  {igeltirdmite). 

288.  OHAZ.OOFHAinTB.   O.  B.  Ifcore,  Amer.  Chemist,  July,  187S. 

Rhombohedral.   Axis  A  =  3*5267;  OOOl  A  1011  =  T6"'  12^'  Moore. 

In  druses  of  minute  tabular  crystals,  with  snull  rhombohedral  faces. 
Angles:  rr'  =  114°  30',  rr'"  =  H5°  30'.  Also  in  foliated  aggregates;  in  stalactitic 
and  plumose  forms. 

Cleavage:  basal,  perfect.  Flexible  in  thin  laminse.  H.  =  2"6.  G.  =  3*907, 
Luster  me^llic,  brilliant.  Color  bluish  black  to  iron-black.  Streak  chocolate- 
brown,  dull.  Opaque. 

Comp. — (Mn,Zn)0.3MnO,.3H,0  =  Manganese  dioxide  60-3,  manganese  pro- 
toxide 6'1,  zinc  protoxide 21*1,  water  12  5  =  100;  here  MnO:ZnO  =  1:3. 
AaaL— 1.  i,  Hoore :  1,  cryst.;  2,  stalactitic,  deducting  1*27  p.  c.  llmonite. 

MnO,        MnO  ZnO        Fe,0»  H,0 

1.  ^  50-94        6-68  31-70f       0*35        11-68  =  100  05 

2.  t  61-67        4-41  30-80  —         18-66  =  90-44 

Pyr.— In  the  closed  tube  gives  off  water  and  oxygen,  exfoliates  slowly,  and  changes  to  & 
golden  bronze  color.   B.B.  becomes  yellowish  bronze  to  copper-red  in  color,  and  fuses  sUj^bily 
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on  Uw  edges.  Willi  boru  a  muinDaBe  bod :  on  chanxwl  with  sod*  a  dnc  coating.  Dlisolvcs 
is  hydroailixic  acid  with  the  noIutioD  of  chlorine. 

Otar-Occura  at  the  calainlne  depdslta  of  titeriiog  Hill,  sear  Ocdeuburg,  Sussex  Co..  N.  J. 
Itiiiproduct  of  the  dccfHnpoaition  of  franklinite.  Named  tnm  j[»AiruS,  Arastf  and  ^irt'irOai, 
tosBMsr,  in  alludon  to  the  change  of  color  on  ignition. 

369^  PSZLOIfBX.AMB.  Derb  Bruosten  pt.  WaU.,  Hln.,  368. 1747.  HagnesU  indunta 
pt.  Cnmtt.  Min.,  106.  liW.  Scbwarz  Bnuosteioerz  pt.  Wern..  Bergm.  J..  ltH6,  1789.  Ver- 
blrtetts  Schwarz-BrauDstelnerz  pt.  BmmerUug,  MIn.,  4,  Kar$ten.  Tab.,  54,  IHOU.  Verh. 
Schwux-Mangaoerz  pt.  Kartt.,  Tab.,  72,  1608.  dchwirz-KiseDStein  pt.  Wern.,  e.  /jeonh..  etc. 
Bliick  Uematite,  BlacK  Iron  Ore,  Compact  Black  Mtuiganew  Ore.  Hanuianganerz.  Pttilumelaue 
Jitid .  Inns.  K.  Soc.  Kdinb.,  11, 129. 1827.  Schwarzer  Olaakopf  (Jerm.  OalToaigrit  iMpeyret, 
J.pr.  Ol.  13,  236.  1879. 

Massive  and  botryoidal;  renifonn;  atalactitic. 

E.  =  5-6.  O.  =  3-7-4'7.  Luster  submetaliic  ;  dull.  Streak  brownish  black, 
sliining.    Color  iron-black,  passing  into  dark  fttei'l-fnrav.  OjHiqut*. 

CMip. — A  hydrous  manganese  maiiganate  in  whicfi  part  of  tlie  manganese  is 

often  replaced  by  bariam  or  [wtasHium,  perhaps  conforming  to  H^MiiO,  (L^peyres). 
The  material  analyzed  is  generally  very  impure^  and  the  composition  hence  douotf  uL 

AnaL— 1,  8,  Laspeyres.  J.  pr.  Ch..  13.  1.  215,  1870.  8,  4.  Langbans,  Inang.  Diss.,  Jena, 
1^   5,  6.  Gorgeu.  Bull.  Soc.  Min.,  13,  81,  189l>. 

Abo  5th  Sa.,  p.  180;  Rg..  MIn.  Ch.,  18»-1»1. 1875;  Heddle,  Timns.  R.  Soc.  Edlnh.,  80, 
427. 1883. 

MdO.  MnO  O  BaO  CaO  MgO  Na,0  E,0  LUO  U.O 
I.  9tlm  Chateau  CL  =  4*898  f  73-74    H  M     —     0  26   0  08   0  84   8-38   0  48   8  76 

[8iO,  018,  OuO  0  08,  CoO  012.  Fe.O,  017,  Al.O,  3  58  =  102-28 
i  Ealtebom  67  87    18-Q6     0  20   0  10   0  20   0  89   0-38   0  21    6  43 

fSiO,  0-86,  (;uOll5.  CoO  0-47.  Fe,0.  8  77.  AUO,  0  83  =  101  SO 

5.  Voile  Roea  74  97    15  06     0  61    118   0  52   0 18   2-59     —    8  06 

IPbO  0  06.  Fe,0>  0  87.  A1.0, 116,  Insol.  0-31  =  99-97 
4.  HeinrichglSck  60-76  18-98    6  50  0-53  0  66  0  76  317    —  3-90 

[FcO.  0-49,  AUO.  0-87.  BiO,  2-74,  IdiwI.  0  34  -  102  54 
&  Eiaenbach  67-20   1210     6-43   1  83   0  21    0-69   1-80     tr.  810 

[CaO  0-50.  AUO,  110.  Fe,Oi  0-50,  SiO,  812,  Insol.  3-47  =  100  82 

6.  Bomaniche  8»-8      8  5      —     16-8    0  4    0  3        01         —    4  -8 

[=  100 

7.  Thnringla  71*8      8*3      —      8  5    1-1     0  7      —    1-0      -    8  9 

[=  106 

&  Lotca  88-8      8-8      —      10    0  3    O  S    1-4      —     —    5  4 

[=  100 

The  psilomelane  from  Kaltebom,  Sl^eo  (anal.  3).  Is  called  ealwiUgriie  by  Laspeyres  (L 

c,  p.  226). 

PjT^  ato. — In  the  closed  tube  most  Tarleties  yield  water,  and  all  lose  oxvfren  on  ignition; 
with  the  fliLxcH  reacts  for  maogaDete.    Soluble  io  byilrocblortc  arid,  with  evolution  of  chlorine. 

Ob* — This  is  a  commoo  ore  of  mnnganefie.   It  in  freciuently  in  allcmatiDg  Inyen*  with 
lyrolnsite.    It  occurs  In  botryoidal  and  Btalactitic  Hhapt'tt,  In  DVvoiifihIre  and  Cornwall:  at 
leffld  in  the  Harz;  also  at  Johaangeorfri'iiHtsdt,  tik-hnet'lHTg,  Ilmenitu,  Si<-f;t'n>  etc.;  at  Elgvrs- 
Wrg  and  Oehreastock,  Thurtngia,  and  NHdHbiilu,  Hun^nry.    In  Ihv  Orkneys. 

It  fonrn  tnammillary  mawKsat  Cbitt<-nden,  Ira.«biirg:,  nnd  Brandon,  Vt.    In  Independeno* 
Co.,  and  elsewhere  in  Arkansaii.    Witb  pyrohinite  at  Douglitii,  llaDta  Co.,  Nora  Scotia. 
Named  from  ipiXoi,  tmooth  or  naked,  and  ntXai,  bUtck. 

LrmioPHoniTE  Frentel.  J.  pr.  Ch.,  2.  208,  1870;  4,  808, 1871;  Jb.  MIn..  59,  1879.  Lithlun- 
peilomel&ii  I.>a»ptyre»,  J.  pr.  Cb.,  13,  2,  1876. 

A  hydr&ted  manganese  ore  contaiuing  (Winkler)  10  to  15  p.  r.  AI|Oi,  1-8-1-4  p.  c.  LUG, 
and  ls-8-15-4  p.  c.  H,0.  Oocura  in  fine  Kcnk-s.  nl.4o  compacl,  lK)tr>'oldn1.  H.  =8.  CI.  =  8  14- 
8-a6  Frenzel.  Luster  dull  to  metalHc.  Color  btuUh  black.  Streak  blackish  gray.  Analyses, 
ste  Wiokler.  J.  pr.  Ch  ,  4.  858.  1871.  or  Slh  Kd.,  App.  i,  p.  9. 

Found  asjwctated  with  quartz  la  many  locniilios  in  the  Schuecberg  mining  district,  also 
occurfi  at  tiayn,  aad  near  Siegeo. 

WAD.  (A)  Bog  Manoanesb.  Magneitia  friabilin  terrfformis  Crorut.,  MIn.,  105,  1756. 
Earthy  Oc her  of  Maug.,  Black  Wad  pt.,  Kirtenn,  Min..  1784,  ITWI.  Schwarz  Braunfltcinerz 
M&aganHchaum,  Kartt.,  Tab.,  180K.  Brauner  Eiwiirahm  Wern.  Bob.  Mtinfranefte.  Ouatlta 
JImt.,  Hin..  241.  1841.  Groroilite  Berth.,  Ann.  Ch.  PIivr..  61,  19.  m-i.  ItcinHacherit  Haid.. 
Jb.  G.  Reicbs..  7.  609,  1856.    Wackeniodtte  Adam,  TabK  MIn..  76,  1889.   Vod  Jtat. 

(B)  AflBOUTK.   ?CobaItum  nigrum  il^ie.,  Berraann,  450,  15-29.  ,Svart  Kobolt-Jord.  Ula, 
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Cob.  terrea  fulfgtnea,  WaU.,  Mln.,  28S,  1747.  EobalVMulm,  Ocfan  Gob.  nigra,  Omut.,  Kia., 
211,  1758.  Eobolt-Krde,  Schwarzer  Erdkobalt,  Russkobalt,  Kobaltraangaiierz,  Germ.  JSarthj 
Cobalt,  Black  Cobalt  Ocber.  Cobalt  oxydk  nolr  S.,  Tr.,  4,  1801.  Kakocblor  (fr.  Lausitz) 
BrtUh.,  Char.,  340.  18S2.  Handb.,  896^1847.  Asbolao  (fr.  Kamsdorf,  etc.)  Breith.,  Handb.,  883. 
1847.    Aitbalite  Adam,  Tubl.  Mia.,  78.  18«9. 

(C)  Lahpaditb.  Kupfermaogan  Lampadius,  Neue  Erfahr.  im  Gebiete  der  Ch..  etc..  2,  70. 
Eupfenna^gaDflR  Breith.,  In  Holt'm.  Hin.,  4,  b,  201,  1818.  Cupreous  Mauganese.  Euper- 
BChwBrze  Cferm.,  pt.  Pe)okonit  O.  F.  Biehter,  Pogg.,  21.  591, 18»1.  Lampadlte  Buot.,  Mio.. 
288. 1841.   Lepidopbftft  WeMaeh,  Jb.  Mln.,  2,  lOU,  i860;  Scbaumiges  Wad. 

In  amorphous  and  reniform  masses,  either  earthy  or  compact:  also  Incrustlng  or  as  stains. 
Usually  very  aoft,  solHug  the  f^ogers;  less  often  hard  to  11.  =6.  G.  =  S  0-4  26;  often  loosdy 
aggregated,  and  feeling  very  ligbl  to  the  band.    Color  dull  black,  bluish  or  brownish  black. 

Tae  miuenil  substances  here  included  are  mixtures  of  various  oxides,  chiefly  of  manganese 
(MnOi,  also  MuO).  cobalt,  copper,  with  also  Iron,  and  from  10  to  20  p.  c.  water.  They  can  faardl/ 
be  regarded  as  representing  distinct  mineral  species. 

1  be  following  are  the  chief  varieties;  some  other  closely  related-substances  are  described  In 
the  pages  359,  260. 

A.  Boo  Manganehe.  Consists  mainly  of  oxide  of  manganese  and  water,  with  some  oxide 
of  iron,  and  often  silica,  alumina,  baryta.  The  Derbyshire  watt  sometimes  gives  the  angle  of 
barite,  with  which  mineral  it  Is  in  part  impregnated.  The  wad  of  Leiidhills  is  pseudomorphons 
after  calclte.  OroroUite  occurs  in  roundish  masses  of  abrownlsh  black  color,  and  reddish  brown 
streak;  with  H.  sometimes  6-6'5;  it  is  from  Ororol  in  Mayenne.  Vicdessos,  and  Cautem.  in 
France.  BeiatacherUe  is  an  ore  analyzed  by  Homig  which  is  remarkable  for  containing  a  large 
amount  of  water.  Weickgnrodite  is  a  wad  from  Baden  containing  12  p.  c.  Pb  (Sth  £d.,  anal.  0, 
p.  182).  The  name  wad  is  of  English  origin.  Huot's  name  ouatiie  is  from  the  French  spelling 
of  wad.  Tlie  load  of  the  Cumberland  miQers  is  graphite, — a  wrong  use  of  the  word,  says  Mawe 
in  his  Mineralogy  of  Derbyshire. 

B.  Abbolite.  or  Sarthy  Cobalt.  Wad  containing  oxide  of  cobalt,  which  sometimes  amounts 
to  88  p.  c.  Named  from  elaftokp,  toot  (or  Aabolan  from  dupoKaiyoa,  to  soil  like  soot). 
Bretthaupt's  kakocJilor  includes  the  ore  from  Rengersdorf  in  Lausitz,  having  H.  —  2-a'Si 

0.  =  81&-8-29. 

C.  Lakpadiiv,  or  Oupreou*  Manganue.    A  wad  containing  4  to  18  p.  c.  of  oxide  of 

copper,  and  often  oxide  of  cobalt  also  It  graduates  Into  black  copper  (Metaconlte  or  Eup- 
ferschwftrze).  G.  =  3'l-8'2.  Peloconite  is  a  brownlsli  black  variety,  having  a  liver-brown 
streak;  H.  =  8:  G.  =  2  508-3-507;  from  Kemolinos  in  Chili;  cf.  sIho  Frenzel.  Jb.  Mln.,  801, 
1873.  LepCdophmte  is  a  kind  from  Kamsdorf,  Tburlngia.  SlrucUire  fine  fibrous  and  sc^ly. 
Very  soft,  soiling  the  fingers.  G.  =  2'8U-3'04.  Luster  silky,  dull.  Color  and  streak  reddish 
brown,  the  latter  shining.  Analysis.  Jenkins:  MnO.  68  77.  MnO  9  69,  CuO  11-48,  H.OSl-05 
=  100-89. 

Analyses  of  the  various  kinds  of  wad  vary  very  widely,  see  Sth  Ed.,  pp.  181,  183.  Also 
the  following :  A.  Oorgeu,  Bull.  Soc.  Mln.,  13,  37, 1890;  impurities  in  small  amount  have 
been  deducted. 

HnOtMnO  BaO  CaO  MgO  CoO  ZnO  CnOPbO  KiONa.O  H.O 

1.  Loc.  unknown  66-3  7  9  —  6  0  3  0  —  1*6  0  3  (r.  18  [16-8]  =  100 
8.Romandcbe  681  76  10-2  1*7  tr.  —  tr.  tr.  08  —  08  5-8  =100 
aOiessen  881   7-1     —    0-M    —     0*5    —    06    —    4  06  1  0     8-40=  lOQ 

The  above  ores  are  results  of  the  decomposition  of  other  ores— partly  of  oxides  and  sulphf  dea, 
partly  of  maoganesian  carbonates.  They  occur  at  Clausthal,  llinenau,  Siegen,  and  many 
other  places.  Bog  manganese  is  abundant  in  the  counties  of  Columbia  and  Dutchess.  N.  V.,  at 
Austerlitz,  Canaan  Centre,  and  elsewhere,  where  it  occurs  as  a  marsh  deposit,  and,  according  la 
Mather,  has  proceeded  from  tbe  alteration  of  brown  spar;  also  in  the  south-west  part  of 
Marttnsburg.  Lewis  Co..  in  a  swamp.  There  are  large  deposits  of  bog  manganese  at  Blue  Hill 
Bay,  Dover,  and  other  places  in  Maine. 

.^ado/tte  occurs  at  Hiechelsdorf  in  Hesse;  Saalfeld  in  Tburlngia;  at  Nerchinsk  in  Siberia; 
at Alderley Edge  in  Cheshire;  New  Caledonia.  An  earthy  cobalt  occurs  at  Mine  la  Hotte. 
Missouri,  which  contains  10  or  11  p.  c.  of  oxide  of  nickel,  besides  oxide  of  cobalt  and  copper, 
with  Iron,  lead,  and  sulphur;  also  near  Silver  Bluff,  Souih  Carolina,  affording  24  p.  c.  of 
oxide  of  cobalt  to  76  of  oxide  of  manganese. 

Lcmpadita  is  found  at  Sclilackenwald,  and  at  Ejimsdorf  near  Saalfeld;  at  Lauterberg  itx  tbe 
Harz.    PeloeoniU  is  from  Remolinos,  Chili,  where  it  occurs  with  chrysocolla.  or  malachite. 

Varvicitk  Pkillips.  Phil.  Mag.,  6,  281, 18-29.  7,  284, 1880.  Varvaclte.  An  altered  mang&nite, 
approaching  wad  In  composition;  from  Warwickshire.  Some  similar  substances  are  noted  in 
&th  Ed.,  p.  183;  another,  from  Austinvllle,  Wythe  Co.,  Ya.,  has  been  analyzed  by  P.  H.  Walker 
(Am.  Ch.  J.,  10,  41, 1888): 

'   O.  =  8-37  HnO*  68-86  HdO  7-51  BaO  14  43  H.0  6  08  BtOi  1-98  Fe,0.,Al,0.  9-S8  =  XOO  08 
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Appendix  to  Oxides. 

Bbbhokitk  Adam,  Tabl.  HId..  78. 1669.   CoDtaiDH:  A1.0,.CaO,H,0. 
DxLArueeiTB  V.  Ftiedel,  C.  R.,  77,  211,  1878.    In  small  ciysiallfoe  phtca,  clcftvable  IdIo 
.  ibia  raaque  kmiiuB.   U.  =  S  S.   O.  —  S'07.   Color  dark  ^rny  Ilka  gimpUle,  with  ft  more 
decKled  metallic  luster.   Streak  bUcklah  gray.   Analyals,  Fntdel: 

CvO  47-45  Fe.0.  47-M  Al,0,  8  83   =   9e  M 

B.B.  fusible  with  diiBculty,  colorlog  the  flame  greea.  Easily  aoluble  in  bydmrhloric  add, 
cTcn  Id  tbe  cold.  Fouad  od  yellowish  white  lltbuniarge  from  the  region  of  £katerinburg^ 
Sberia,  perhaps  also  from  Bohemia.   Named  for  the  mlDenlogiit  Q.  DelafosM. 

Hraboutk  &.  £  Jfoori.  A.m.  J.  Sc.,  14,  428.  1877.  lAvX^riitt  Naumann  Zirka.  Mia., 
Utli  £d.,  p.  871,  1881.  Id  botryoidal  coatings  with  colummir-radiate  sinicture.  Brittle. 
H.  =5.  G.  4*988.  Luster  meUllic  lo  submetallic.  Color  black.  Btreak  bmwnifth  black. 
Opaque.  Contains  zinc  and  manganese,  aod  slated  to  be  a  zinc  bausmanuile.  but  no  analyses 
pubJislied.  Occurs  intimately  associated  with  chalcophaolie  {whence  name  from  irattiui, 
tmpanion)  at  the  Passaic  zinc  mine.  Sterling  Hill,  near  Ogdeosbiirg,  Susnex  Co.,  Kew  Jersey. 

Ueteroobnitk  Krmtat,  J.  pr.  Ch.,  B,  404,  1873.  Amorphous,  massive  in  globular,  reni- 
form  masses,  with  little  luster.  H.  =8.  Q.  =  3-44.  Color  black,  or  blackish  lo  reddish  brown; 
streak  dark  brown.  CouijxMition,  easentially.  Co0.3CoflOa  +  6H|0  (Frenzel).  AnalysU  (aftv 
deduction  of  foreign  oonsuiueoU,  Cu,  Bi,  etc.): 

|CoO  73  0  O  5  M  H.OSl-88  =  99*81 

Soluble  Id  dilute  hydrochloric  acid,  with  evolution  of  chlorine,  leaving  a  residue.  Occun 
t)»Tse1y  with  calcite  and  pharmaroliie  in  cobalt  and  nickel  veins  at  Scbneeberg:  also  at  the  St. 
AntoD  mine,  Heubach,  near  Wittichen,  Baden.   It  Is  a  decomposition-product  of  smaltite. 

Hefbachitb.  Eobaltnicketozydhydrat  F.  Bandberger,  Ber.  Ak.  MQucIien.  238.  1876; 
£rzgioge,  418,  1889.  In  ibln  aoui-llke  locrustation*;  in  dendritic  or  small  spherioal  aggregatet. 
H.  =  2*5.  G.  =  8*79.  Color  deep  black.  Streak  fubmetallic.  Composition  perbapa 
8iCo.Ni,Fe),0.  -4-  4H,0.    Analyils,  Zeltachel,  1.  c. : 

Co,0.  65-50      NitO.  14-90      Fe,0,  9*18      Mn.O,  1  50      H.O  12-99  =  99*23 

Soluble  in  concentrated  hydrochloric  acid,  with  evolution  of  chlorine;  the  solution  is  deep 
bluisli  green,  but  ou  diluting  with  water  becomes  rose-red.  Ofxrum  as  a  aecoudary  product 
coatiue  barite  at  tbe  St.  Anhm  mine,  in  the  Ueubachthal.  near  Wittichen.  Baden;  also  at  tbe 
mine  £beriiazd.  near  Alplrabach,  WDrtemberg. 

Htdsatbd  TiTAinc  Oxide.  Oxyde  de  iltane  hydrai£  Goreeix.  Bull.  Soc.  Mln..  7. 179, 
18B4.  In  small  Oattened  discs,  like  small  beans.  H.  -  6.  G.  -  S  tM.  Color  yellow,  reddish, 
wiib  brijlisDt  luster,  cumpad;  also  grayifih  with  eartby  fracture.  They  conlmn  benides  TiO« 
ilso  PiOk.  ViOt.  AliOi,  aud  small  qunntitleB  of  iron,  Hme,  cerium,  diilyroliim.  and  yttrium. 
B.B.  dtxirepitaie  violently  and  yield  acid  water  in  the  closed  tube.  Common  in  the  diamond 
^vels  of  ihe  valley  of  the  Jequitlnbonha  near  Dlamantina.  Brazil.  They  are  called  fata*  by 
the  (r>cal  minen.  The  existence  of  the  mine  aubalaace  in  tbe  diamantiferous  grnveU  was  notea 
by  Dimour  (Bull.  Soc.  O.  Fr..  13,  962,  1890). 

HTDtorRANKLiKmc  W.  T.  Hoepper,  Slated  to  be  a  new  hydroun  oxide  of  zinc,  mnngnnese. 
and  iroii.  Occurs  in  small,  very  brilliant  iron-black  regular  ortsbedrons;  with  blgbly  perfect 
octabedml  cleavase.  H.  =  4-4-5.  G.  =  4  06-4  09.  From  Sterling  Bill,  near  Ogdenaburg, 
3iistiex  Co  ,  Hew  Jeney.   Not  yet  analyzed. 

Htdroplumbits  Had^,  Min.  Mag  ,  8,  301, 18.'!0.  In  minute  trvstalllne  scalpa  (hexagonal?), 
forming  thin  white  flakea  with  pearly Tuater.  Soluble  in  nitrio  acli),  the  solution  Mbowlng  the 
prexenre  of  lend  alone.  B.B.  yields  water.  Inferrprl  (but  on  very  insufficient  gmnnds)  to  bp 
SPbO.UiO.  Observed  with  reruwtiie  and  pyromoipUitc  upon  galena.  Locality  doubtful,  or 
perlwpa  from  Cumberland  or  Leadbills. 

Namaqcalitk  A  a.  C&ureA,  J.  Ch.  Hoc.,  33,  1.  1870.  In  silky  ttbers  and  thin  layers. 
H.  =  2*3w  G.  =  2'49.  Luster  silky.  Color  pale  blue.  TraiiHparent  to  translucent.  Analysis. 
Cliureb: 

AUO,  l5-e9     CuO  44*74     MgO  8*42     CaO  2  01     SiO,  2  30     H,0  82  88  =  100*09 
Fran  Naroaqtmland,  S.  Africa.   Approximates  to  Al(OH]i.  2Cu(0H)|.  2H.0. 

Pelaoitb  a.  it.  G&tinA,  Min.  Mag.,  1.  90, 1876.  A  name  given  by  Church  to  the  manga- 
nese nodui«a  obtained  by  Uie  Cballenffer  Expedition  from  tlie  bottom  of  tbe  Pacific,  between 
Japan  and  tbe  Sandwich  Is.,  at  a  depth  of  2740  fslhoms.  Charartcrs.  aft  follows:  Fracture  con- 
chotdal;  fragile.  H.  —  8-9.  Color  brownlnh  blsck-  Powder  between  blackinb  brown  and 
clnTe-fm>wn.  The  nodules  have  a  concretionary  strurture,  ronsisthig  of  concentric  layers  with 
a  core  of  indurated  red  clay,  and,  in  one  case,  of  pumice.   Anal.,  Church: 
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SiO,  MdO.  A1,0,  Fe,0,  H.O 

10-87  80-3S  8-80  aO  QS  84'69*  CI  O  Tl,  HgO.  CaO,  CuO,  Na«0,  CI,  P,0»,  etc,  0-8S  =  lOS 

*  At  a  red  heat  10  0  p.  c. 

Other  analyses  by  Schwager  (ouoted  by  G&mbel,  Ber.  Ak.  Mflnchen,  189, 1878).  also  by 
Dittmar  (Bep.  Uhall.  Ex.),  by  J.  Y.  Buchanan  (Proc.  Roy.  Soc.  £d.,  9, 387, 1877;  Ch.  News.  44, 
258, 1881).  of  apeclmeuB  from  different  localities,  show  a  wide  variation  in  composition.  These 
n^ulea  obvioiuly  do  not  represent  a  mineral  speciea,   Cf.  also  Report  Challenger  Kxped.,  1, 

RABDioHrra  P.  wn  KoMl,  Ber.  Ak.  HaDcheu,  46, 1870.  Stalactitic.  In  columnar  or  rod-Uke 
forms.  Veiy  mft,  soUIdb;  the  flnsers.  0.  =  2-80.  Luster  duU,  after  rubbing  is  grean  to  anb- 
metallic.   Color  black.  Streak  (nrk  brown.  AnalTsb: 

Fe,0.  4S-00  Un>0.  18-00  Al«O,l-40  CuO  U  OO  Ho0  7-61  CoO  510  H.0  18  50  =  »  « 

B.B.  fuses  at  8  to  a  steel-gray,  magnetic  globule.  Soluble  In  bydrochlorlc  add  with  eroln- 
tlon  of  chlorine,  giving  an  emerald -green  solution.  From  Nizbui  Tagilak  in  the  UiaL 
Kear  aabolite.    Named  from  pafidioy,  a  lUtte  rod. 

TB&HBTAALTrK  T.  B.  McOhie  and  John  (Xark,  Eng.  Mug.  J.,  60,  M,  ISOd.  An  oxldadon- 
product  of  cobalt  arsenide  occurring  in  black  nodular  masses  fonnlng  veins  in  auartayte. 

H.  =  4.  a  =  8-848.  Abalyds: 

Co,0,     CoO     NIO      H,0     Fe,0,   Al.O,     CaO     MgO     810,  As,0, 

65-80      8-82      0-16      12  19      2-41      2*66      0  40      0  80      6  85      5  79  =  99  89 

DissolTes  readily  in  hydrochloric  acid  with  evolution  of  chlorine.  Occurs  at  the  cobalt 
mine,  80  miles  north  of  Mlddleburg,  Transvaal,  South  Africa.  Cf.  heterogenite  and  heubacdiit^ 
above;  also  winklolte. 

WiNEi^BBiTE  BreitAaupt,  Jb.  Min.,  816,  1^73.  Amorphous,  massive.  Fracture  conchof' 
dal.  H.  =8.  G.  8-483.  Luster  duU.  Color  bluish  black  to  violet-black.  Streak  dark  brown. 
A  mixture  regarded  as  containing  a  hydrated  oxideof  cobaltand  nickel.  Analyses. — 1,  Winkler, 
after  deducting  iron  sesquioxide  and  silica.  3,  Iwaya,  Jb.  Min.,  3,  256,  1882;  the  material 
analyzed  cotuisted.  nearly  one-hnlf  of  a  oopper-calcium  arsenate,  deducting  which  the  results  is 
2a  are  obt^ed,  for  which  the  formula  (Cto,Ni)|Os  +  SHiO  is  calculated. 

AsiO.  CuO  Co.0,  CoO    NIO  CaO  CO,  H«0 

I.  10-88  18-89  10-86  88-10*  662  10-90  14-80  =  100  [=  lOO'tt 
S.  O.  =8-72  20  S0  lS-01  —  2880  12-98  9-27  —  18-12  Bi.0. 1-70, 0 14-11 
8a.                          _      —       _  46-2    26-8      —  —  80-6  08  0  =  100 

•Co:Ni  =  n:l. 

B.B.  infusible,  coloring  the  flame  green.  With  the  fluxes  gives  reaction  for  cobalt  Effer- 
vesces with  hydrochloric  ncid,  and  the  solution  thuB  obtained  upon  heating  evolves  chlorine. 

Found  at  Oria  near  Almeria  in  the  Sierra  Alhamilla,  Spain,  occnrring  with  gnlapectite,  also 
with  erythrite  and  malachite.  Formed  (Breltb.)  by  the  gradual  decunpositiw  of  erjthrite. 
Named  after  0r.  Clemens  Winkler. 
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1.  CARBONATES. 

A.  Anhydrous  Carbonates. 

B.  Aoid,  Basic  and  Hydrous  Carbonates. 


A.  Anhydrous  Carbonates. 
1.  Calclte  Group.  £00,.  BhombohediaL 


CaCO. 

74' 

55' 

0-8543 

unite 

(Oa,Mg)00,  Tetutohedral 

73" 

4ft' 

0-8322 

ormal  Dolomite 

CaCO,.MgCO, 

»rite 

CaCO,.(Mg,Fe)00, 

73' 

48' 

0-8332 

;&eiite 

MgCO. 

72" 

36' 

0-8112 

reunneiite 

(Mg,re)00. 

itlte 

3MgC0,.FeC0, 

72" 

46' 

0-8141 

istomesite 

MgCO,.FeCO, 

72" 

42' 

0-8129 

ffite 

FeCO, 

73" 

0' 

0-8184 

(Fe,Mn)00, 

tdochrotite 

MnCO, 

73" 

0' 

0-8184 

[anganoaiderite 

(Mn,Fe)CO, 

[anganoc^cite  pt. 

(Mn,Ca)CO, 

thionite 

ZnCO, 

72" 

20' 

0-8068 

[oitlieimite 

(Zn,Fe)CO, 

serocobaltite 

OoCO, 

2.  Arasonite  Group.   BOO^  Ortfaorhombic. 

Efonito  CaCO,  0-6224  ;  1 :  0-7206 
nlite  (Ca,Ba)CO, 

^•rite                    BaCO,  0-6032  : 1  :  0-7302 

mtianito                   SrCO,  0-6090  :  1  :  0-7239 

isttte                     PbCO,  0-6100 : 1  :  0-7330 


Ml 
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S82.  Barytooaloito 


CARB0NATB8. 
S.  Barytocalcite  Group.  Monoolinic. 

OaCO,.BaCO,  0^717:1:0-6255  73"  52' 


888.  BlimntoipluBrite 


Bi.OO. 


284.  Fariaite 

Kischtimite 
885.  BaitDOBite  [(Oe,lABi)F]CO. 
Weibyeite 


4.  PariBite  Group.  FlnocsrbonateB. 

(CaF)(CeF)Oe(CO,),?  Hexagonal 


^  =  3-2891 


5.  PhoBgenite  Group.  Chlorocarbonate. 
886.  Phoigenite  (Pb01),G0,  Tetragonal  ^  =  1-0876 


1.  Galcit«  Group.  BOO,.  Bhombohedral. 

27a  OAZiOTFB.  Manuor  (Marble)  pt.  PUn,  LapU  calcariuB.  Saium  calcis  (Calx  in 
Ljtin  meaning  burnt  lime),  Kalchstein  Aane.,  De  Nat  Foss..  820,  Inierpr.,4e8, 1646  Kalksten 
Wall.,  Mio.,  1747.  Spaiig  Kalksten,  Ealkspat,  Orontt.,  Min.,  18,  1758.  Kalk  KaHtspath 
KalksteiD.  Qtrm.  Calx  aerata  Bergm.,  1774.  and  Opusc,  1,  24,  1780.  Calc  Spar:  CUoucom 
Spar;  LimestoDe;  Carbonate  of  Lime:  Calcium  carbonate.  Chaux  carbonat£e  A  Oalcitffitit. 
Handb.,  498,  1845.   Callza,  Espato  caliza,  .^xin.  «««m«« -t.  vyncu™., 

RlwmbohedraL  Axis  6  —  0*85430;  0001  A  1011  =  44'*  36'  34"  Malos, 
Wollaston'. 


Fonni,  pt.'; 

0  (0001.  0) 
mdOiO,  /) 

a  (1130, 
C  (8140,  i-i) 
n  (1128,  1-2) 
a  (4483,  !.2) 

1  (2241,  4-2) 
S  (8861,  6-2) 

r  (8-8-16-8,  V-3) 
«  (I0i4,  i) 
r  (1011, B) 
k  (5062,  I) 
jr(4041.  4) 
r  (7071,  7) 

e  (looioi,  10) 


r  (18  0-18 
p  (16-0 18 

a>  (28  0  28- 

0  (0112, 
D  (OSSo. 
Z  (0258, 

1  (0445, 

€  (0111. 

L  (0887. 
<  (U685, 
<t>  (0554, 
A  (0448, 
n  (0775, 
A  (03S2, 
/  (0221, 
g  (0652, 


1. 18) 
•1. 18) 
1.  28) 

-i) 
-!) 
-1) 
-I) 

-  1) 
-?) 
-S) 

-  I) 
-J) 
-J) 

-  S) 


X  {(fm,  -  J) 

I  rt  (04il,  -  4) 
»  (0561,  -  5) 
d  (0881,  -  8) 
2  (0-ll-li-l,  - 
#  (0-14-i4-l,  - 

Zone  ra 

V  (6175,  l') 

tr  (8164,  1*) 
^  (8142,  1*) 

n  (4158,  1*) 
e  {2lSl,  1*) 
r  (5882,  1*) 
y  (32Sl,  1*) 


11) 


C  (48?l,  1') 
H   (6491,  1») 

i2,(6-6-ii  1,  1") 
ir(13Il-24-2,  1") 
X  (7-6  iS  l.  1'*) 
Zone  re 


0  (8178.1*) 

q  (5167.1*) 

B  (4156. 1*) 
w  (8ll6,  10 
F(628l,  4») 

(?  (6379.  i>) 

1  (2l54,  i») 

^(8254,i») 


yf7-4  ii  l6, 
r(4265,  |») 
^(4261.  2»> 
G  (8  16-34-5,  I*) 
r  (3584.  -  4*) 
^  (2852,  -  i») 
«  (1285.  -  V») 
p  (4-8  12-5,  -  \*) 
Sii^X,  -  1») 

(a48i,  -  2*) 

e  (1341.  -  20 
B  (2-8  r0  S,  -  2*) 
K  (1468.  -  1»> 

j\r(4-i6-ao-8,  -4') 

J?  (8573,  -  l') 
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ev 

= 

18' 
44° 

8* 

*r 

SS' 

ck 

= 

67" 

56 

eif 

76' 

47' 

er 

= 

81° 

jh; 

82i^ 

ev 

— 

85° 

ep 

= 

86° 

MO 

— 

87° 

56|' 

ee 

26° 

15' 

eD 



80° 

87' 

eZ 



88° 

20' 

el 

88° 

ir 

ei 

4»° 

484' 

67i' 

etp 

B0° 

eh 

65° 

67' 

«r 

63° 

7' 

71° 

20" 

CX 

73° 

61' 

e» 

78' 

83' 

ed 

83' 

47' 

a2 

84' 

44' 
81*' 

c9 

86" 

at 
ca 

uu' 
rr' 
kk' 
MM 

tt' 
vy' 

PP\ 
taw 

ee' 

DD- 
ZZ 

w 

it 

00' 
hh' 

i^' 

XX' 


=i  29"  40* 

=  66°  18' 

=  73'  41' 

=  78"  68' 

38"  06' 
=  W  66' 
=  106°  45' 
=  114'  10' 

=:  117°  59' 
=  118°  34' 
=  118°  86' 
=  118'  62' 

=    46°  8" 

=    53'  31' 

=  56°  eo- 

1=  64'  S8|' 

=  83'  60^ 

=  84'  834' 

=  81°  48^ 

=  101'  9' 

=  110"  16' 

112°  84*' 


w' 

116'  9' 

W 

91"  V 

27'  81' 

118"  87' 

VV' 

119°  Iff 

it 

41  Sir 

8>8> 

119"  29' 

w 

30°  864 
88  w 
27°  81' 
87°  80' 
26  44 
87  61 

VV* 

XX' 
XX" 

nn' 

II  II  II  II  II 

12"  0* 
77'  49' 

34°  10' 
78°  5' 
18°  r 

HH'' 
TT 
FF 

€X' 
XX'' 

II  II  II  II  II 

96'  8' 

afi 

8°  15* 

t»' 

75°  S3'  (X) 

at 

10°  84' 

85'  86'  (Y) 

av 

a 

14"  88* 

«^ 

47'  1*'(Z) 
41°  46^ 

av 

28'  81' 

an 

88'  4' 

W 

70°  59' 

a<r 

41°  2' 

^li 

45'  82' 

av 

43°  69*' 

tftr 

28°  16' 

aC 

61'  18*' 

68°  31' 

aS^ 

62'  56*' 

49°  50' 

aw* 

85"  19^ 

18°  8*' 
49'  28^ 

of 

69°  8' 

ww' 

air 

76"4ff 

WW* 

16'  ff 

m« 

28*  4' 

A  full  table  of  angles  U  glren  in  Irbjr's  memoir  (1.  c.)  and  copied  in  Zs.  Er.,  3, 610-62^\,187tt 


34,  Derbyshire.  25,  Rossie.  26,  Canary  Is.,  Hbg.  {D.  =  U^).  27,  Port  Heory,  N.  T.,  Kemp 
—lowing  oscillatory  combination  of  r  with  several  scalenobearons.  38,  Basal  projection  of  f .  24 

Habit  of  crystals  very  varied:  from  obtuse  to  acute  rhombohedral  (f.  1-9, 14); 
from  thin  tabular  to  long  prismatic  (f.  10-13) ;  and  scalenohedral  of  many  types  (f. 
15-20) ;  someiLmes  of  wonderful  complexity  (cf.  f.  26).  The  basal  plane  c  often  rough 
and  sometimes  exhibiting  a  pearly  luster;  the  rhombohedron  r  not  very  common 
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except  in  loeUnd  Spw;  «  (0ll2)»  /  (0331),  M  (4041),  all  common ;  0  (0654)  it  th« 
catwid  of  H»uy  (f.  4);  the  scalenohedron  v  (3131)  very  common  both  alone  and  in 
combination,  also  y  (3151).  Faces  in  the  zone  rr'  over  e  (f.  28)  often  striated  | 
f/^f  irhen  alone  rounded  over  in  this  direction;  striations  in  other  sonea 
common.  Crystals  sroaped  in  parallel  ^ition,  large  acalenohedral  crystals  that 
bnilt  np  of  mumte  rnombohedrons;  also  in  rosettes  and  other  formi. 

30.  ai.  3fl. 


».  80,  Roisle.  Pfd.   88-85.  GuaDsJiwIo,  Ptfimoii— the  fomiA  (ftlso  f.  88,  87)  tlifltorted  bj  the 
extension  of  certain  of  the  MalenohednU  faces.   86,  tl7,  Koglaod,  llaid.   88,  tJbk. 

Twins*:  (1)  tw.pLf,  common,  the  cryntals  having  the  same  vortical  axis  (£.  29 
-31).  (2)  tw.  pi.  e  (0112),  very  common,"  the  vertical  axes  inclined  1*,>7"  and 
.)•»-  (f.  33-.35);  often  producing  twinning  lumella>  as  in  Iceland  Spar,  which 
are,  in  many  cases,  of  secondary  origin  an  in  granular  limeBtones. 

These  twins  can  be  resdilv  formed  artiaclally  by  the  prewture  of  s  dull  edged  knife  on  the 
obiune  cleavage  edve  as  at  a  (f.  88),  the  result  beiug  to  cause  the  n-verHal 
bfsportloa.  this  talcing  place  without  loiwof  tnuinpareDcy  and  giving  a 
re-entrant  angle  between  owfiad  eeg\  the  rorretipoDdinf;  twinning  lamells 
Can  also  be  produced  artiflciiilly.  Tliew  Iwinnins:  lamelbe  are  often  con- 
netted  with  minute  bollow  channels  (hohle  CanBle  of  Roae)  within,  which 
prodoce  a  kind  of  asteiism  when  a  candle-flame  is  viewed  through  a 
cleavage  maaa. 

(3»  Tw.  pi.  r,  not  common;  the  crystnls  have  their  vprtim! 
axes  inclined  90**  46'  and  89^"  14',  and  'have  one  cleavage  face  in 


39. 
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common  (f.  36, 37).    (4)  tw.  pL/(02i!l),  rare  (f.  38);  the  axes  intersect  at  angles 

of  53°  46^  and  126°  14'. 

Also  fibrous,  both  coarse  and  fine;  sometimes  lamellar;  often  granular;  from 
coarse  to  impalpable,  and  compact  to  earthy.  Also  stalactitic,  tuberose,  nodalar, 
and  other  imitative  forms. 

Cleavage:  r  highly  perfect.  Parting  (0112)  due  to  twinning,  also  |  a  less 
common,  Mgg.  Fracture  conchoidal,  obtained  with  difficulty.  H.  =  3,  but  vary- 
ing with  the  direction  on  the  cleavage  face;  earthy  kinds  softer.  G.  =  2  713  Gdt., 
2*714  M^ns,  2*723  Bend.,  in  pare  crystalsj  but  varying  somewhat  widely  in  impure 
forms,  as  in  those  containing  iron,  manganese,  etc.  (cf.  p.  269  et  seq.).  Luster 
vitreous  to  snbvitreous  to  earthy.  Color  white  or  colorless;  also  various  pale  ahadei 
of  ^y,  red,  gi*eon,  blue,  violet,  yellow;  also  brown  and  black  when  impure.  Streak 
white  or  grayish..    Transparent  to  opaque. 

Optically  — .  Double  refraction  strong;  hence  the  wide  separation  of  the  two 
rays  into  which  the  incident  ray  is  divided,  thus  giving  a  double  image  of  a  spot  or 
line  seen  though  a  cleavage  fragment.  Refractive  indices  for  the  Frannhofer 
tiroes,  Ditscheiner  (Schrauf): 

B  C  D  E  F  G  H 

a»    =    1-66806      1-65454      1-65640      1-66862      l-6i«13      167643  l-688a8 

«    =   1-48878      1-48446      148625      148856      1-48006      149468  1-4W70 

Also  (0,  =  1-65882  LI  €,  =  1-48418  Li  Thalen 

aogr  =  1-66285  Tl  «|r  =  1-48884  Tl 

ForD,  a>    =  1-658889  e    =  1 '486453  Hastings 

Comp — Calcium  carbonate,  CaCO,  =  Carbon  dioxide  44-0,  lime  56*0  =  100. 
Small  quantities  of  magnesium,  iron,  manganese,  zinc,  and  lead  may  be  present  re- 
placing the  calcium. 

Var. — The  varieties  are  very  ouDierouB,  and  diverse  in  appearance.  They  depend  mainly 
on  tbe  following  points:  differences  la  crystaHization  aod  structural  condition,  presence  of  Im- 
purities, etc.,  tlie  extremes  being  perfect  ciystaU  and  earthy  massive  forms;  also  on  compositloo 
as  affeottid  by  isomorphous  replacement. 

A.  Varieties  based  ohi«fly  upon  cryitalllsation  and  acofdental  imparitlM. 

1.  Ordinarj/.  la  crysta.8  and  cleavable  masses,  the  crystals  varying  very  widely  in  habit  as 
already  noted.  Dog-tooth  Spar  is  an  acute  scalenohedral  form:  NaU-fuad  Bpar,  a  corapoeite 
variety  having  the  form  suggested  by  the  name.  The  transparent  variety  from  Iceland,  used 
for  polarizing  prisms,  etc.,  is  catted  Iceland  .9par  or  Vovhty-refracHng  Spar  (Doppelspatb.  Oerm.). 
The  names  Hanonenspath  and  Papierspath  {Oerm.)  are  given  to  crystauized  vaoieties,  the  flnt  to 
long  prisms,  the  second  to  very  thin  tables. 

Brunnerite  Esmarlc,  from  amygdaloid  in  PftrOe.  Is  calcite  in  cuboid  crystals  and  masaive, 
■malt-blue  to  violet  in  color,  brownish-yellow  by  transmitted  light,  subtransparent  to  timnslucaiC 
and  cbalcedonic  in  aspect. 

iMcAAfd  Breltb.,  B.  H.  Ztg.,  24,  811,  is  a  pure  caldte  from  AJaton-Moor  in  Cumberland, 
white  in  color,  with  rr'  —  74°  40*,  acoordlag  to  Breithaupfs  measurements,  and  G.=  2*666 
-3-677;  thin  needs  confirmation. 

As  regards  color  calcite  varies  from  the  kinds  which  are  perf ectlv  clear  and  colorless  through 

{'ellow,  pink,  purple,  blue,  to  brown  and  black.  The  color  is  usualfy  pale  except  as  caused  aj 
mpurities.  These  impurities  may  be  pyrite,  native  copper,  malachite,  sand,  etc. ;  they  are  some- 
times  arranged  in  symmetrical  form,  as  depending  upon  the  growth  of  the  crystals  and  beaoe 
produce  many  varieties. 

Fontaina>leau  Umestong,  Lassonne,  Mem.  Ac.  Paris,  1770,  Chaux  carbonatee  quartzifdre  A, 
1801.  Crystals  from  Fontaiuebleau  and  Nemours,  France,  which  contain  a  large  amount  of  saod, 
some  50  to  63  p.  c.  according  to  Delesse,  with  G.  =  3-5^2 '84.  the  latter  from  one  containing  57 
p.  c  of  sand.  Similar  forms  occur  at  otlier  localities,  the  rhombohedron/  (0331,  —  3)  being  tbe 
one  commonly  obsored.  A  Idnd  from  Oersthof  near  Vienna  couslsta  of  caldte  and  quartz 
grains  In  the  ratio  of  2  :  8  (Berwerth,  Ann.  Hub.  Wien.  1.  81  not.,  1886).  The  well-knowa 
crystals  from  Heidelberg  have  lost  their  calcite  and  are  pseudomoiphs  of  red  sandstone  after 
scalenohedral  calcite:  similar  forms  occur  In  the  Yoegea. 

Hialoj^  Hau^ton,  Fbil.  Mag.,  17, 16,  1859.  A  gniss  green  cleavable  calcite  from  Ceotnl 
India,  containing  about  17  p.  c  of  a  siliceous  material  like  glaucouite,  to  which  the  color  ii 
owing. 

3.  Fibroiu  and  lamellar  kinda. 

Satin  Spar  (Fuerkalk.  Atlawpath  Germ  ).  Fine  fibrous,  with  a  Alkj  luster.  Resembld 
flbrouB  gypsum,  which  is  also  called  satin  spar,  but  Is  much  harder  than  gypsum  and  effervesces 
wltli  acids. 
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ArguUiM  KIrwMi.  MIn.,  1. 104. 17M:  BeMitfa-fpatk  HofmaiiD.  Bergm.,  J..  188. 1769;  BUM 
%t».  A  potrly  Umellur  calclte,  tin  lamelbe  more  or  I«m  unduUtiDg;  color  wbiUr,  grayUb, 
jellowbh,  or  reddiah. 

AphiU,  In  ita  harder  aad  more  sparry  variety  {SehautntpaiJk  Freicalebva),  laa  foliated  white 
pearlr  calcite,  near  argeotlDe;  ta  lt«  softer  kiodii  (Sehaumertie  W.,  Silterp  Chalk  Kirwan,  Erum» 
dt  Tent  U.)  it  approaches  chalk,  tboiish  lighter,  penrly  iu  liwter,  nilvery  while  or  ycllowllh  In 
color,  soft  aod  greasy  to  the  touch,  aud  more  or  lemt  Mvly  in  structure. 

8.  Oranular  mumna  to  ermtafrflaUim  kind*:  lAmettont,  Marbte,  Chalk. 

GraiuUar  Ummtotu  or  Saeehanidal  UmetioM,  so  uamed  because  like  loaf  sugar  In  fracture. 
Hie  lexiure  wlea  from  quite  coarse  to  very  doe  graoular,  and  the  latter  paiutes  by  Imperceptible 
riiHde^lDlD  evmparf  linie»loiie.  The  colors  are  vnrloua,  aa  white,  yellow,  reddish,  green,  and 
iLsuslly  tbey  are  clouded  and  give  a  handsome  effect  when  the  material  Is  polished.  When  such 
iiiii'Mooes  are  til  for  polisbiug.  or  for  arcbitertuml  or  omsmrntal  use.  they  are  called  marble*. 
nil  !<.itaarjf  taarbU  is  pure  white,  tine  grained,  and  Arm  in  texture.  The  Parian  mnTble  from 
ihe  i>|iiDd  of  Phtos  (the /.|KAn»(M  of  tbe  aucieuts).  J'entsliean  from  the  ijuarrieti  near  Athens. 
Lini  marbles  of  the  coast  of  Tuxcany,  and  tbe  6'arr(ira  of  Modeiia,  Italy,  are  amnuff  tbe  best  of 
>tatuary  marbles.  Architeftural  marble  Inciudes  both  white  sod  rolored.  (A)  The  (^poUn  of 
Itniy  is  white,  with  pale  greuuUh  shadings  from  green  ulc;  It  does  noi  stand  the  weather  well. 
if  HinUo  antUe  of  Ilnly  is  ocber-yellow  to  cream  yellow,  witb  wime  whitlsli  spots,  (tfi  Tbe 
S-fua.  or  BrocaUlio  de  Siena,  is  yellow,  veiiieil  or  clouded  with  bluish  red,  having  sometlmea  a 
of  purple,  {e)  The  Jttandeiato  Is  n  light  ri-d  witb  yrllowitth  white  spots.  A  red  kind  from 
Tim  (or  Tyree),  one  of  the  iom-r  Hebridt-o,  S<i>ll«nd.  has  different  shsdes  of  re<i,  ax  mmetian. 
ruv;  red,  tiexh-red.  reddish  white:  one  from  Tennewee  ix  riniided  witb  browninh  anil  purplioh 
r^.  (/)  The  Bardiglio  Ik  gray  with  cntwded  dark  well  defined  rloudin/rs.  ronniKtiiig  partly  of 
MrrfvDiine,  from  Coraica.  {g)  TarqueieMu*  marble,  from  tbe  qunrrlfit  of  t^'mve/.ZB  nenr 
Urmra.  has  a  Doe  grayiih  blue  color,  veined  with  white,  ik)  Vera- Antique  fs  clond<-d  grt-en, 
the  color,  owing  to  the  preeence  of  serpentine,  yellowish  green  to  bluish  green  (see  also  t<er|)eu- 
tiat'j. 

Hard  compaet  Umeatone.  Varies  from  nearly  pure  wbite,  through  grayish,  drab,  huff, 
yellowish,  and  reddiNh  shades,  to  bluish  gray,  dark  browniiili  gray,  and  blark,  and  Miniellmes 
miously  veined.  The  colors  dull,  excepting  ocher-yellow  and  orher-red  varieties.  Many  kinds 
make  beautiful  marble  when  iwlished. 

ia)  Black,  {f>)  pellov.  {e)  red  and  (d)  frtid  kinds  are  comm(Hi.  Red  oxide  of  iron  prodncea 
different  shades  of  red,  fnim  llesb-red  or  paler  to  opaque  blood-red  and  browulsh  red.  according 
to  tbe  proportions  present;  the  latter  Hausmann  names  ILtmatofonUe  (from  i'iut\.  MmmI,  and 
k6vi%,  poiader.  Handb.,  1304,  1847),  as  in  ibe  marble  Hoi»o  anticv  of  Italy.  The  brdratcd  oxide 
OHiL-ies  yellowish  to  opwine  ocher-yellow  and  yellowixh  brown:  tbe  deeper.  fiiiieroeonUe  of 
Hiiusmann  lib.,  I80Q).  Shades  of  green  are  due  to  Iron  protoxide,  rhromium  f>xi(Ie,  Iron  silimtp. 
The  black  marbles  colored  by  cartionareouB  maltrr  are  named  Anthraennite  (from  arUmt^.  eoal), 
by  V.  Moll.  Lucullan  by  John,  and  LveuUite  by  Janu-son;  tbey  Inrliide  the  Marmot  Lueutleum 
of  Pliny.  Tbe  Aiirv  ^nfMWof  tbe  IlaliuiH  belongR  here.  The  bituminous  or  frtid  llmeHtonea 
are  alw  called  anihraconlte  when  black;  and  also,  fn)m  the  odor.  t^ine»ione  (syn.  iftinkstone; 
Stinkatine.  Satutein,  ^nkkalk.  Germ.),  some  being  light  gray  In  color. 

Tbe  iVr^TT  (d).  called  sometimes  Ejryplbin  marble,  is  of  black  color,  luindaomely  veined 
with  yellow  dolomite,  and  comes  from  Porto-Venere,  near  Ppezia;  tbe  rock  is  of  the  lower  Llns. 
U:  Panno-di-Morte  (Death's  Kolw)  of  Italy  in  black  with  some  white  fonail  bIh'IIh.  (/)  Marhlt  oj 
hiaguedoe  Is  tine  deep  red  or  brownish  red.  with  some  white  and  gray  due  to  fowtilx,  and  is  from 
St.  Beaume  In  Prance,  (fft  CHotle,  from  Ibe  Dept.  of  Herault,  Kn'mce,  ban  a  rt-dilish  brown 
biue,  with  somewhat  regtdarly  arranged  spots  of  clear  red.  and  some  whitish  round  s)K>t8  due 
ti>  goniatites.  (A)  Sareneolin  marble,  from  the  Pyreneea.  Is  deep  red  mixed  with  gray  and 
rellow.  (t )  Bird's-eye  marble  Is  gray,  with  whltbth  crystalline  points,  and  is  from  central 
Sew  York. 

ik)  SheU-naHiit  Includes  kinds  consisting  largely  of  fossil  sbelln;  [t)  Madreporie  marble, 
tboAp  conlaiuing  corals;  (m)  Enerinal,  those  containing  encrinal  (crinoirlal)  remains,  (n)  Ltima 
fheiU  OT  fire-marble  Is  a  dark  brown  shetl-niart>le.  with  brilliant  flre-like  or  chatoyant  Internal  re- 
tit  ci  ions  proceeding  from  the  shells,  from  Blclberg  In  Carlnlbla;  and  another  kind,  with  the 
shells  yellow,  comes  from  Astrachaa. 

[o\  Ruiii-mvrble  la  a  kind  of  a  yellow  to  brown  color,  ahowlng.  when  polished,  figures  bear- 
ingsome  resemblance  to  fortlSc^lons.  temples,  etc..  in  ruins,  due  to  infiltration  of  iron  oxide: 
from  Floreoce,  Italy. 

ip)  Ltthngrtphie  itone  it  hverj  even-grained  compact  limestone,  usually  of  buff  or  drab  color; 
as  that  of  Soleohofen. 

(9)  Breeria  marble  Is  made  of  fragments  of  limestone  cemented  together,  and  Is  often  very 
beautiful  when  tbe  fragments  are  of  different  colors,  or  are  embeftded  In  a  base  that  contrasts 
well.    The  colors  are  very  various. 

(r)  Pudditig  *Ume  marlile  consista  of  pebbles  or  rounded  stones  cemented.  It  la  often  called 
improi>erIy  bref^cla  marble. 

(*)  Ifydf^ulie  Umsetone  Is  an  Impure  limestone  which  after  ignition  seta.  I.e..  takes  a  solid 
form  unc^r  water,  due  to  tbe  formation  of  a  silicate.  Tbe  French  viirictics  contain  2  or  8  p.  c, 
if  magnesia,  and  10  to  30  of  silira  and  alumina  (or  clay).  Tbe  varictirH  in  the  United  Htates 
contain  20  to  40  p.  c.  of  magneala,  and  12  to  80  p.  c.  of  silica  and  alumina.   A  variety  worked 
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MtensiTely  at  Rondout,  N.  T.,  afforded  ProfcBsor  Beck  (Min.  N.  Y.,  78):  CO.  M-20,  CaO  25-50. 
MgO  1S-S6,  SiO,  15  87.  AUO.  9  18,  Fe.O,  2  25.  Iron  is  rather  prejudicial  to  it  than  otherwise. 
Vicat  observes  that  in  the  best  French  there  are  20  to  80  p.  c.  of  clay,  and  in  that  only  moderately 

rod  10  to  12  p.  c.   An  impure  limestone  of  France,  which  needs  no  sand  for  making  the  cement, 
containing  calcite  64  p.  c,  clay  itl,  iron  oxide  15  =  100,  is  called  ptaaUr-tmeiU  (Ihifr. 
Hin.). 

Saft  compact  timetione.  {a)  Chalk  is  white,  grayish  white,  or  yellowiah.  and  uott  enough  to 
leave  a  trace  on  a  board.  The  coDsolidatioo  iato  a  rock  of  such  softness  may  be  owing  to  the 
fact  that  the  material  is  largely  the  hollow  shells  of  rhizopods. 

The  creta  of  the  Romans  (usually  translated  chalk)  was  mostly  a  white  clay,  true  chalk  being 
little  known  to  theancieuts.  The  kind  described  by  Pliny  as  the  most  inferior  kind  of  creta- 
ceous earth,  and  as  used  for  marking  the  feet  of  slaves,  was  probably  true  chalk. 

(A)  Galcareom  ma/rl  (Mergelkalk  Oerm.)  is  a  soft  earthy  deposit,  often  hardly  at  all  consoli- 
dated, with  or  without  distinct  fragments  of  shells;  it  generally  contains  much  clay,  and 
graduates  into  a  calcareous  clay. 

O'tusreUonary  mattive.  (a)  Oolite  (Rogensteiu  Oerm.)  is  a  granular  limestone,  but  its  grains 
are  minute  rounded  concretions,  looking  somewhat  like  the  roe  of  Ush,  the  oame  coming  from 
*<o6y,  egg.  It  occurs  among  all  the  geological  formutious,  from  the  Lower  Silurian  to  the  moa 
recent,  and  it  ta  now  formiug  about  the  coral  reefs  of  Florida.  A  more  or  less  completely 
silicitied  oolite  occurs  near  College  Center,  Penn.  (Barbour  and  Torrey,  Am.  J.  Sc..  40,  246, 
1890).  {b)  Piaoiile  (Erbaenateio  W-)  consists  of  concretions  as  large  often  as  a  small  pea,  or  even 
larger,^  the  concretions  having  usually  a  distinct  concentric  structure.  It  Is  formed  in  large 
masses  in  the  vicinity  of  thellot  Springs  at  Carlsbad  in  Bohemia. 

Minute  concretionary  forms  having  a  spherical  concentric  structure  within  and  externally 
the  form  of  a  regular  pentagonal  dodecahedron  (not  pyritohedron)  have  been  obtained  from  a 
calcareous  spring  near  Eagle  Hock,  Idaho;  their  form  has  not  been  expired. 

Depodtodfrom  calcareous  mringt,  strfiamt,  or  in  eawrm,  etc. 

(a)  ^tetaelifM  (Tropf Htein  Oerm.)  are  the  calcareous  cylinders  or  cones  tbat  hang  from  the 
roofs  of  limestone  caverns,  and  wtiich  are  formed  from  the  waters  tbat  drip  through  the  roof; 
these  waters  hold  some  calcium  bicarbonate  in  solution,  and  leave  calcium  carbonate  to  form 
the  stalactite  when  evaporation  takes  place.  Stalactites  vary  from  transparent  to  nearly  opaque; 
from  a  crystalline  structure  with  single  cleavage  directious  to  coarse  or  flne  granular  cleavable 
and  to  radiating  fibrous;  from  a  white  color  and  colorless  to  yellowish  ^ray  and  brown. 

{b)  SttUagmiis  is  the  same  material  covering  the  floors  of  caverns,  it  being  made  from  the 
waters  that  drop  from  the  roofs,  or  from  sources  over  the  bottom  or  sides;  cones  of  it  sometimes 
rise  from  the  floor  to  meet  the  stalactites  above.  It  consists  of  layers;  but  these  are  very 
irregularly  curved,  or  bent,  owing  to  the  knobs  and  conelets  that  are  made  over  the  floor; 
and  policed  specimens  generally  owe  much  of  their  beauty  to  the  agate-like  or  onyx-like 
bandings. 

Stalagmite,  or  a  solid  kind  of  travertine  (see  below)  when  on  a  large  scale,  is  the  Alahaatriiet 
or  alabaster-stone,  in  part  (if  not  wholly)  of  Theophrastus,  Pliny,  and  other  ancient  writers;  that 
is.  the  stone  of  which  ointment  vases,  of  a  ceruin  form  called  alabattert,  were  made.  (See 
GTPSUH.p.  980.)  A  locality  near  Thebes,  now  well  known,  was  largely  explored  by  the  ancients, 
and  the  material  has  often  been  hence  (»lled  Sgy^an  alaixjater.  It  was  also  formerly  called 
onyz  and  onyehUet  because  of  its  beautiful  banded  structure;  Horace,  in  the  3d  book  of  his  Odes, 
speaks  of  an  ointment  vase  of  onyx.  Pliny  mentions  columns  of  "onyx,"  or  "  alabastritea."  that 
were  S2  ft.  in  height,  and  mentions  Damascus  as  affording  a  kind  whiter  than  that  of  liiebes. 
In  the  arts  it  is  often  now  called  Oriental  Alabtuter  or  onyx  marble;  and  sometimes  also  Oibraltar- 
tUme,  from  the  occurrence  of  the  material  in  a  cavern  at  Gibraltar.  Very  beautiful  marble  of 
this  kind  is  obtained  in  Algeria.  Mexican  onyx  Is  a  similar  material  obtained  from  Tecali. 
Puebla.  Mexico;  also  in  a  b^utiful  brecciated  form  from  the  extinct  crater  of  Zempoaltepec  in 
southern  Mexico.   Similar  kinds  occur  in  Missouri,  Arizona,  San  Luis  Obispo  Co.,  California. 

(e)  Oite-ainier,  Trtnarttne,  Gale  Tkfa.  Travertine  {Oortfetto  H  IKwli)  k  of  essentially  the 
saitne  origin  with  stalagmite,  but  Is  distinctively  a  deposit  from  springs  or  rivers,  especially  where 
In  large  deposits,  aa  along  the  river  Aoio,  at  Tivoli,  near  Rome,  where  the  deposit  is  scores  ot* 
feet  in  thickness.  It  has  a  very  cavernous  and  irregularly  banded  structure,  owing  to  its  mode 
of  formation.  It  is  the  Lapie  Tiburtinut  of  Vitruvius  and  Pliny;  the  word  travertine  being  a 
corruption  of  tibttrtine.  It  includes  also,  especially  under  the  name  of  calc  tufa,  cellular  deposi- 
tions from  the  waters  of  small  springs  or  sources  which  often  contain  fossil  leaves,  twigs,  mo?^», 
nuls,  or  seed,  etc.  The  Osteoeotltu  (Beinwelle,  Beinbruch)  Gesner  (p.  31,  1565),  "  qui  ossa  fracta 
intra  corpus  sumptus,"  as  was  thought  at  the  time  (osteoeolla  of  later  authors),  is,  as  long  since 
shown,  a  cellular  calc  tufa,  consisting  of  incrustings  of  fragments  of  reetJs'or  other  marsh  plants. 
It  means  bone-i^vs.   InoUte,  GalHtzin.  is  also  calc-sinter. 

(d)  Agario  mtneral;  Kock-milk  {Bergmieh,  Ifontmtleh,  Germ.)  is  a  very  soft  white  material, 
breaking  easily  in  the  fingers,  deposited  sometimes  in  caverns,  or  about  sources  holding  lime  m 
solution. 

(0)  Boek-meal  (Bergmehl  Germ.,  Farina  Tbuilia  Bruckm.,  etc.)  is  white  and  light,  like  cotton, 
becoming  a  powder  on  the  slightest  pressure.  It  is  an  efllorescence,  and  is  commoh  near  Fari^ 
tqwdaUy  at  tiie  qtiarriee  of  Nanterre. 
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1.  Lolomitic  ealdtt.   Coauios  mafaesium  carbooate,  thus  eraduaiing  toward  trae  dotomlte. 

■a.  BarieakiU.  Ntot$p  Breilh.,  Handb..  2,  S18,  1841.  Gmyfsh  white,  and  occurring  ta 
riiombahedrons/(0a31,  —  8).  rr'  =  74'  &7 .  Breith.  O.  -  '2  H19-2-840.  Cootalna  aome  barium 
carbonate.  From  Comberlaiid.  EncUnd.  A  "  bwrtocalcite  "  from  L&Dgbao.  Sweden,  has  been 
■idjiad  br  LundalTtai  (O.  FOr.  YMi.,  3.  Ml,  1ST7):  CO.  &0  fiO-89,  CaO  17-«4. 

AO0  «a.  linO  0-94,  XgO  0  40.  PbOO-87,  liuul.0  70  -  W-M.  Itoccun  In  while  gtmnular 
maan  with  G.  =  8  40;  aaaoclaicd  with  bedyphane,  haiumannite.  etc.  Accordfog  to  Dm 
Ooizetnz  this  mineral  la  rbombohedral  with  a  cleavage  angle  of  about  7S'.  Bourgeois  noica 
Uutittempts  to  reproduce  banrtocalcite  have  uniformly  led  lo  the  formation  of  a  rhombo- 
kednl  emrboDate  of  calcium  and  barium.  Bull.  Soc.  Min..  13,  404,  1880. 

S.  anvmtiaiiaeaieite  Oentta,  Proc.  Ac.  Sc.  Ptiilad.,  6,  114,  Itm.  In  opaque  white  cryiitala. 
Micarrinc  in  globulea  which  have  aaurface  conslsliog  ot  the  tcrmlnatfona  of  acute  rbombohedrons; 
H.  =  S  £  (^tAina  aome  atrootlum  carbonate,  and  hence  givea  a  decided  red  flame  before  the 
blowirfpeL 

4  FerrotaleUe.  CoDtalns  ferrous  carbonate,  and  turns  brown  on  pxpoRure;  one  Tariety  of 
unknown  source  gare  Hunt  4  04.  FeCO..  Dana  Min..  488,  1854.    O.  =  2  715. 

5.  MangaiuKaleiU,  pt.  Bpnrtaite  Breith.,  B.  II.  Ztg.,  11,  58,  1858.  VnleimangiU  Sbepard. 
Ctfltaios  manganese  carbonate  and  becomes  black  on  exposure,  tfpartaite  orcurs  with  rreiiklinlte 
anil  zincite  at  FianlEiin  Furnace  and  Sterling  Hill,  N.  J.    rr'  =  75*  24  Brt  itU.    U.  =  2  808- 

Jeassch  found  in  U:  tl  OOMnCOi,  0  58  ZnCO,.  and  G.  =  2  7S8.  Pogf;.,  M.  147,  1H.U. 
A iimilarwiety  from  L4ngb«n  saTe:  11*08  MnCU..  900  BnCO,,  HjAgr^n,  O.  f'Or.  FOrh.,  4,  Ul, 
another  3-80  MnOU,,  l  OOZnCO..  Llndgren.  ib..  0.557.  1886.  In  one  from  Wester  Sllf- 
bt-rg.  Welbull  found  6  08  MnU  with  G.  3  804.  rr  =  75*  20 .  Min  Mlith.,  7.  110.  Y'Kt;  other 
nriftiea  contained  much  more.  A  iipecimen  from  Negnunee,  Ijike  Hu)ierior,  gave  ('.  Percy 
WiK-ox  (priv.  coQtr.):  |  CO,  42  37,  CaO  80  22,  MnO  18  50  =  100  15.  G.  =  2  84;  bere  Ca  :  Mn 
=  3:1  utprox.    See  further  under  rbodnchrosile. 

6.  ZineocateiU.  Contains  some  xinc  carbonate;  one  specimen  from  OIkucz,  Poland,  nve 
Giltha  4-07  ZnO,  another  from  Altenberg  1-08-1-05  ZnO.  Monheim  (Kg.).  Cf.  maoganocaTcIte 
sbove. 

7.  HumboaOeUe  SohnfXou,  Ed.  Phil.  J.,  8,  70. 1830.  \irhItetoyellnwlflb  and  reddish  brown; 
from  Wanlockhead  and  Leadhills,  Scotland.  Contains  vsriMble  amounts  of  lead  carlxtnnte. 
Vl-5  i  p.  c.  and  G  =  2  7-2  8,  Collie,  J.  Ch.  Soc.,  68,  95,  1889;  2  7-0  5  p.  c.  with  G.  =  2  ?^- 
2  :4,  Lex.,  Bull.  Soc.  Min..  8,  80,  1886.  Cf.  Traube,  Jb.  Min..  3.  278,  1887.  SchOfTH  found  in 
rlioTDbohedrBl  crystals  from  Bleiberg:  S8-75  PbCO.;  In  a  coating  with  silky  luster  14 p.  r.  PbCO. 
tod  G.  =  2-0-^;  also  in  the  underlying  Itmestone  3  to  9  p.  c.  PbCO.  and  O.  =s  3-68;  HOfer,  Min. 
Eimt..  1870. 

Pyr,,  atth — In  the  closed  tube  someltmes  decrepitates,  and.  if  containing  metallic  oxides, 
nur  chance  in  color.  B.B.  infusible,  but  becomes  caustic,  glows,  and  colors  the  flame  reddish 
}-ellow;  aner  ignition  the  assay  reacts  alkaliot:;  moistened  with  liydnM-hloric  acid  Imparts  the 
ciismcteristic  lime  color  to  the  flame.  In  borax  di8.s«ilrcs  with  pfferveM-enre,  and  if  saturated 
rif'id.'i  on  cooling  an  opaque,  milk-white,  crystnlllne  bead.  Vnrieties  conlaiuing  metallic  oxides 
color  the  borax  and  salt  of  phospboruD  bendi)  accordingly.  Wilb  stKla  on  platinum  foil  fuses  to 
a  clear  maa<t;  on  charcoal  at  flrst  fuites,  but  later  the  wmU  Is  a)>mrbeil  by  ihi-  riml,  leaving  an 
infiisibJe  and  struagly  luminous  residue  of  lime.  In  the  solid  mass  efl^erveBceH  when  moistened 
with  hydrochloric  acid,  and  fragments  dimolTe  with  brisk  4*fr<'rTFM'rnr«>  even  in  cold  8<'Ki. 

Otaa.— Calcite,  in  itsTarious  forms,  Ih  one  of  the  most  wldt-ly  diHtriliiitcd  of  minerals.  Bedt 
of  mltmratAry  limestone,  formed  from  organic  rt-'maius,  Hhells,  criiioHiti,  coralx,  eir..  yield  on 
mttamorphistn  crystalline  limestone  or  m&r)>lt',  snd  in  connection  with  ilicsit  rrysiullizeil  uilrite 
ami  also  dep«mts  fn  caves  of  stalactittm  and  tttaingtniles  often  (x><'iir.  Cntnmoii  with  tlie  zeolites 
in  I'svitit.')*  and  veinM  of  igneous  ntcks  as  a  rotiilt  of  altpmlion,  mid  Himiltirly  thoiigli  less  common 
Willi  granite,  syenite,  etc,  A  frequent  minernl  In  mcliillifiTOUH  <le{M>sitH,  with  lend,  copiker, 
Mirer,  etc.  Deposited  from  lime- baring  waters  kh  calr  ttiiilcr,  travertine,  etc..  ettiKH'iaUy  in  con- 
Diction  with  hot  sprinn  as  at  the  Mammoth  Hot  SprinifK  in  the  Yellowstone  rej^ion. 

Some  of  the  best  known  localities  for  crystAlli/A-d  cnlcite  are  ib<>  followiiif;:  Andrpiwlierg  In 
tlie  Harz;  the  mines  of  Freiberg,  Antiaberir.  Schneelwrir.  liriliiii'iilorf,  in  Siixoiiy;  Auerltucli  on 
the  BergstrsiiHe :  Obeniteln  on  the  Xahe;  Altenlicrc  near  Aftclicn;  Kiii>nik  in  HnnLiarv;  Aiin-iir  in 
Bolicmia;  Bleiberg  in  Carinthis;  TrHTentellH  in  I'iediiiont;  Ellxi.  In  KiiLrbtnii  nt  Alston  .Moor 
an'i  Eeremont  in  Cumberland  (Min.  M»g.,  8.  149,  ISHUi;  Matlock,  Derliyxliire;  Heer  Alsion  in 
bcTonnhire;  at  numerous  points  in  Cornwall;  Weurdnle  iu  Durhmi);  Stiuik  mine,  I^nciisliirc: 
in  North  umber  land.    In  twin  cryhtals  of  Kreal  Tnriety  anil  bcimrr  at  (iimnn  junto,  Sfexiro. 

The  Iceland  spar  baa  been  obtained  from  Iceland  nenr  ller!rti<>t»dir  on  the  KHkeliord.  It 
occur*  in  a  large  cavity  in  basalt.  The  crystals,  usually  s|]o\vi!i>r  tlie  fundamental  rhombo- 
hedroo,  an  often  coated  with  tufts  of  stilblte.  It  also  occurs  in  tlie  north -western  part  of  the 
i'-and  near  Djupidalr  on  the  Breltiflord.  The  quantity  itt  liinited  tuxl  is  likely  to  be  exhnufttcd. 
The  locality  was  early  described  by  Dx.,  Bull.  Soc.  G..  4,  7e»,  1847  iMin..  3, 114.  1S74);  Inter 
ti^Z«.  G.  &es.,  40.  191,  1888;  Zs.  Instrumenteiikunde,  8.  6.%  18S8.  AIm)  Thoroddscn,  G.  FOr. 
FOrh..  13,  247.  1890.  who  gives  sectional  ligures  of  the  deposit. 

In  the  U.  States,  crystallized  calcite  occurs  in  y.  Yo'-k,  iu  St.  Lawrence  and  Jefferson  Cos., 
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especially  at  the  Roesle  lead  mlDe;  crystals  highly  modified,  and  often  trsDSparer.  ereo  wheo 
large;  oae  nearly  transparent,  in  tbe  cabinet  oi  Yale  University,  weighs  105  p.-uads;  often 
coTemI  in  part  by  crystals  of  galena;  at  the  Natural  Dam,  S  m.  from  GouTcmeur,  in  the  same 
Tlcinlty,  good  crystals;  also  at  the  Wilson  vein  in  QouTemeur,  and  the  Jepson  vein  In  Rosaie;  at 
tbe  Piuieuore  bed  in  Qouveroeur,  fine  geodes.  In  specular  Iron;  in  Jefferson  Co.,  near  Oxbow, 
CD  the  land  of  Mr.  Benton,  from  a  decomposing  limestone,  large  crystals  someticies  as  clear  as 
Iceland  spar;  rose  and  purple  varieties  very  beautiful;  some  large  crystals  weighing  100  lbs.  and 
upward;  4  m.  8.  of  Oxbow,  in  Antwerp,  a  veio  of  calcite  and  lead,  which  affords  beautiful 
cleavage  masses  of  white,  purple,  and  brownish  shades;  also  iatereeting  crystals;  in  Essex  Co., 
town  of  Moriab,  on  Mill  Brook,  near  Port  Henry,  crystals  of  calcite  in  white  limestone:  dog- 
tooth spar,  ia  Niagara  Co.,  nearLockport,  with  pearl  spar,  celcstite,  selenite.  and  anhydrite;  id 
Ononditta  Co.,  near  Camillas,  along  the  raUn»d:  good  crystals  in  Herkimer  Co.,  1  m.  8.  of 
Little  f^lls,  in  the  bed  of  a  small  stream;  in  Lewis  Co.,  at  Xt^den  and  Lowvllle,  and  at  tbe 
Marlinsburg  lead  mine;  on  the  western  bank  of  Dry  Sugar  River,  near  Bounville,  Oneida  Co.; 
at  Aiithuny  s  Nose  on  the  Hudson,  formerly  groups  of  large  tabular  crystals;  at  Watertown, 
agaric  mineral,  covering  the  sldi's  of  a  cave;  at  Schoharie,  fine  italaeUiet  in  many  caverns,  of 
which  Ball's  cave  Is  the  most  famous;  at  Camillus  and  Schoharie  (near  tbe  barite  locality). 
Mrou$,  in  considerable  abundance,  and  at  De  Long's  Mill,  St.  Lawrence  Co.,  of  a  fine  satin 
luster.  In  Maitte,  at  Tbomaston,  lenticular  and  prismatic  crystals,  common.  In  If.  Hamp. .  si 
the  iron  mines,  Franconla.  argentine.  In  Mats.,  at  Williamsburg  and  Southamptou,  argeHtine. 
In  Conn.,  at  the  lead  mine,  Middletown,  in  crystals.  In  If.  Jersey,  at  Bergen.  line  crystallizs^ 
tions  of  yellow  calcite,  with  datolite,  etc.;  at  Franklin  Furnace,  a  pink  variety  containing 
MnCOi,  and  good  cleavage  specimens.  In  Penn.,  In  York  Co.,  Iceland  spar.  In  Virginia,  at 
the  celebrated  WIer's  cave,  slalactitea  of  ^reat  beauty;  also  in  tbe  large  caves  of  JCentuekg. 
At  the  Lake  Superior  copper  mines,  splendid  crystals  of  wonderful  variety  and  complexity  of 
form  often  contalulng  scales  of  native  copper.  At  Warsaw,  lUimit,  In  great  variety  of  fonit, 
-linine  geodea  and  implanted  on  quartz  crystals;  at  Quincy.   At  Hazelgreen,  Wieeeimn. 

In  Miuouri,  with  dolomite  near  St.  Lo  uis;  also  with  sphalerite  at  Joplin  and  other  points 
in  the  sine  region  in  the  south-western  part  of  the  slate,  the  crystals  usually  scalenoh«lral  and 
of  a  wiue-yellow  color.  Fine  transparent  cleavage  masses  at  the  gadoUaite  locality  ia  Llano 
Co.,  Tewat.  From  the  Bad  Lands,  South  Dakota.  In  Aruona,  at  the  Copper  Queen  mine,  Bisbee^ 
often  green  with  enclosi-d  malachite. 

In  Nova  Scotia,  at  Partridge  I.,  a  wine-colored  calcite,  and  other  interesting  varieties. 

On  the  various  localities  furnishing  marbles  In  tbe  U.  S.,  see  Merrill:  The  Collection  of 
Building  and  Ornamental  Stones  in  the  U.  S.  National  Museum  (Report  Smithsonian  Inst., Ft. 
u,  pp.  277-648,  1885-80):  a  summary  is  also  given  of  foreign  marbles  and  their  localities. 

Artif.-On  formation  by  fusion  in  alkuine  chlorides;  see  Bourgeois.  Bull.  Soc.  Hin.,  6 
in,  1882. 

Alt.— Calcite  occurs  under  the  forms  of  dolomite,  calamine,  siderite.  malachite,  azurite, 
gypsum,  smilhsonite,  bnrite,  fluorite,  limonlte,  gOthite,  hematite,  minium,  meerschaum, 
chlorite,  quartz,  chalcedony,  garnet,  feldspar,  mica,  pyroluslte,  hausmannite,  maneaulle,  mar- 
cnsite,  galena,  sphalerite,  native  cupper.  Cf.  BIscbof,  Chem.  Geoi.;  Blum,  Pseud.,  1648.  and 
Naclitrllge;  Roth,  Chero.  Oeol.,  1,  1879.  Sandstone  in  the  form  of  calcite,  see  Fontainebleau 
limestone,  p.  266. 

R^— <  Result  obtained  by  Malus,  Tbeorie  de  la  double  Inflexion,  etc.,  p.  96,  1810,  Paris; 
by  Wollastou,  Phi).  Trans.,  p  159,  1812;  also  by  Blot,  Mobs,  and  usually  accepted:  recently 
Gonllrmed  by  Hastings,  who  gives  rr'  -  74°  54  -98  for  30°  C.  Am.  J.  Sc.,  36,  68,  1888.  For 
other  determinations,  cf.  Eupffer,  rr'  —  74'  Prelsschrift,  65,  1826;  Breithaupt,  74"  541'- 

74°  55 .  Handb.,  2U&.  1841,  Schw.  J.,  24,  49. 1828;  Bath,  rr'  ^  74*  AS'  S;  EokaharoT.  rr'  =  74' 
56',  Min.  Hussl.,  7.  69,  1875. 

Variation  in  composition  brings  a  considerable  change  in  angle  (cf.  Brelth.).  Tbe  cleavage 
angle  also  changes  remarkably  with  variation  in  temperature;  an  elevation  of  100°  increases  the 
norraal  angle  rr'  by  8'  844".  Hitsch..  Pogg..  10,  187.  1827,  Abb.  Ak.  Berlin,  201,  1825. 

■  lliis  list  gives  the  common  forms,  and  some  which  are  rarer;  the  complete  list  Includes 
between  150  aud  ^00  forms,  with  many  more  that  are  doubtful.  An  early  and  exhaustive 
monograph  on  the  species  was  given  by  Zlppe,  Uebersiclit  dcr  Erystallgestalten  des  rborab. 
Ealkhnloidefl.  Denkschr.  Ak.  Wten,  3.  109.  1852.  Sella  in  1866  gave  a  lut  of  forms  (Quadro). 
For  later  full  and  in  part  annotated  lists  of  forms,  see  Dx. ,  Min.,  3,  97,  1874;  Irby,  Inaug.  Diss., 
Bonn,  1878  (Zs.  Er.,  3,  612);  Odt.,  Index,  1.  871.  1886;  Sansoni  (for  Andreasberg),  Mem.  Acc. 
Line,  19,  1884.  Zs.  Er.,  10.  646,  1886. 

Of  the  many  Important  memoirs  devoted  to  the  subject.  In  addition  to  these  named,  tbe 
following  may  be  mentioned  (see  further  the  literature  given  by  Irby,  Sansoni,  Qdt..  as  well  at 
the  Mineralogy  of  Hally.  of  LIvy,  Breithaupt.  Htiiismnnn,  et  at.):  Count  de  Boumon,  Traite  d« 
la  rhaux  carbonate,  etc.,  London.  1808;  Sella.  Min.  Sarda.  1856:  Hochstetter,  Deuksch.  Ak. 
Wien.  6.  69.  1854;  Hbg.,  many  original  observations.  Min.  Not .  3-12;  Rath,  many  valuable 
papers.  1867-1882,  Pogg.  Ann.,  132,  136,  Erg.,  6.  162,  166,  168.  also  Zs.  Er.,  1.  ({04,  0,  S40. 
etal.  Recent  memoirs  include:  Morton,  Arendnl,  etc.,  Ofv.  Ak.  Stockh.,  41,  No.  8,  65,  1684: 
ThOrllng,  Andreasberg.  Jb.  Min..  Beit.,  4.  327,  1886;  Sansoni.  Belgium,  Zs.  Er.,  11.  852,  18P6 
Id.,  Monte  Catinl.  Att.  Acc.  Torino,  23,  1888;  Id.,  Sweden  and  Norway,  OlOTn.  Min  .  1. 1^ 
1890;  Cesdro,  Rbisnes,  Ana.  Soc.  G.  Belg.  Man.,  16,  1880.  Borne  new  forms  are  noted  oa 
twins  hy  Fim,  Am.  J.  Sc.  41,  61, 1801. 
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>0d  Iw/m.  see  S«IU,  HId.  SanU.  185«;  Kntb,  Pogg..  132,  584,  1667,  et  a).  E.  S.  D  ,  Mtn 
Miltli..  180,  1874.  Urolh,  Miu.-3amml.,  I:i0,  1878,  but  cf.  Mgg ,  Jb.  Min.,  1.  84,  1888.  Od  tb* 
tiruclural  pheDometu  oonoected  with  IwiDoiog,  cf.  Brewster,  Optics;  Pfaff,  Poge.  107,  ^9, 
Xm-,  Roae,  *  Die  bohlen  Caoftle."  Abb.  AJt.  Berlto,  18«8;  Keuscb.  "UleiltlacbeD,-^PoffK.,  132, 
4tl,  1807;  Baumb.,  Za.  Kr..  3,  S88.  1879l  Also  MOgge,  Jb.  Min..  1.  88,  81,  1888.  who  siTM 
full  literature,  and  lb.,  1,  347,  1889. 

Od  ^Ueit^,  Baumgarteo.  Fogg.,  162,  869,  1874;  Vater,  Zs.  Kr.,  11,  577,  1888;  Volgt, 
Wied..  39.  413,  482,  1800.  Ilardam.  KxDer,  IlOrtt*  Kryst.,  43,  1878.  On  etching  and  tba 
tfi\m*m  so  produced,  Kbl.,  Ber.  Ak.  MQncbea,  1862:  Baumb.,  Fogg.,  138,  568. 1H69, 139.  849, 
140.  271,  1870.  On  etching  in  geueral,  Meyer.  Jb.  MIn..  I,  74.  H<83:  Ebner,  Btr.  Ak.  Wien. 
89  (3>.  368.  1884.  and  91  (3^  780,  1883.  Velocitv  of  atUck  by  acids  in  plaues  i  and  |  ^  nearly  in 
rttiii  ottoif.  Spring,  7*.  Fbvs.  Ch.,  2,  13.  1HH8;  cf.  also  C'eitAro,  Ann.  Soc.  U.  Btflg.  Mem.,  16, 
219.  2^3,  1888  8p.  fftanty.  Ileiidiuit.  Ann.  th.  Fliys,.  38.  8W8,  1828.  Rtfructm  i/<di<-«,  Kud- 
Fogg.,  1838:  also  Maicart.  18«4;  Van  de  Wflligen,  Arch.  Miis.  Ti-yler.  2.  158.  1869.  3,  84, 
is;4:  in  the  ultra  vi<riet.  Satwio.  BIbl.  L'niv.,  8,  393.  1^82.  Double  refnu'tion.  Schrauf.  Zs.  Kr., 
11.5.  1885:  Hastings,  1.  c.    Pluoreteence,  Lomoiel,  Wie<l  Ann.,  2^.  422.  1884. 

Od  optical  aitoimUie*  (biaxial,  etc.),  Zs.  Kr.,  7,  78,  1882.  Thermo- fUetridtu,  Hankel,  Pofrg., 
157.  156.  1876.  Mttgnetie  rotatory  pomr,  V\mmv\q,  i^.W ,  lOZ.  ^VZ,  1886.  J.  PbyB.,  9,  8,  IBUO; 
tlso  Wied.,  31,  378,  1887.    In  magnetic  tleld,  Stenger,  Wied  .  20,  804,  1888. 

Thikulite  King.  Kep.  Oeol.  40th  Parallel,  1.  5il8,  1878.  A  tufa  deposit  of  calcium  car^ 
boDAie  occurring  oA  an  enormous  scale  in  nortb-weatern  Nenda,  coreriug  an  area  of  several 

milei  and  20  to  60  feet  thick:  named  from 
9.'!,  Aon.  as  being  a  sbore  deposit  of  (he 
tjualemary  lake,  L.  Xahontan.  It  also  occurs 
attout  Mono  I^ke,  California.  It  form.t  la^cra 
of  ioterlaced  crystals  of  a  pale  yellow  or  light 
browD  color  and  often  skeleton  structure  except 
wli{:n  covered  by  aubaequeut  deposit  of  uil- 
ciiim  carbonate. 

The  crystals  are  prismatic  or  acute  pyram- 
iiUI  \u  form  (f.  1).  sometimes  solid,  ngain  open 
skeleton  forms  with  layers  converging  in  one 
ilireciion,  and  affording  a  recuuigular  rib- work 
OD  the  cross-seciion  (f.  3.  section  at  a  a,  f.  1). 
The  original  mineral  is  shown  to  have  had  an 
&cij[e  pyramidal  form  approximating  at  least 
to  ihe  tetragonal  type.  Orcasioniil  forms 
rt^mttling  the  8angerhausen  barley-corn 
pxeudomorpbs  (after  ceTestite,  see  p.  007}  occur. 

The  original  mineral  from  whicb  the  (binolite  has  resulted  Ii  Id  doubt;  gay-lusslte  has  been 
?ii?-'i.-9ted,  but  does  not  agree  with  the  oU-Trved  form.  A  potwible  derivntlon  fn>m  a  riilcium 
ciilorocarbonate  (CuCO,.C'aCli  or  CaCO|.2X»Cl)  has  suggeHlvil  iixclf  on  the  ground  of  a  similarity 
■'n  form  of  the  thinoHte  to  the  pwudomorphs  of  cerusHitP  after  phftsgcDiie  (f.  8,  p.  292).  See 
f';nber  King.  1.  c;  E.  S.  D.,  U.  S.  «.  Surv..  Bull.  12.  1884;  Hussell.  8d  Ann.  Hep.  L'.  S.  G. 
Mirv.,  1883.  .Monograph  11,  IWH.". 

PRKDAZZITE  PeUhoUU  \>x.,  Beilr.  Ocofro.  Tyrol.  194.  1813.  Pencatite  Hoth.  Z<».  O.  Gen., 
3. 140.  143,  1851.  Ma-wive  Kranulftr  n»cks  from  the  nriirlibarhood  nf  Frcdazzo  in  si.ntliprn  Tyrol 
'i.  -M-ribed  at  tirst  at  mineral  species  (See  5tb  Ed.,  p.  7(»8i.  hut  later  «liown  to  he  niixTiiri  '*  p<«(  n 
tuiiy  of  cnlcite  and  brucite.  See  Damour.  Bull.  Soc.  O.  Pnim-c,  4,  IO.V».  1k»7-  lltiui-iiM  liiUl 
B,'r.  Ak.  Wien.  60.  795,  1869;  Lembcrg,  Zs.  O.  Gcs..  24.  329,  J872;  cf.  hImj  »otIi.  t  li.  Gtol.,  1. 
231.  I>tT9. 

Pencatite  was  named  after  Count  Harzarl  FencatL 


271.  DOLOBHTZI.  Pierren  calcaircs  tn^-pcu  effcrvppccnips  avcc  Irs  nridff*  7>.  IMomim. 
J.  de  Pbye..  39.  1.  1791.  Dolomie  SaMM«r«.  Voy.  AI|K!h.  f;  !H:>»,  iTHfi.  Dnlr.mirc  Kirtmn.  .Mln.) 
X.  111.  i7W.  Biltentpath,  Rliomboidals[i«tb,  Ki>blcnsniH'rt<T  Kfilkcnip.  Biiit  r-n!/<-nlc-  iwirii  sinal  ) 
Ai-ipr..  Scbrift.  Nat.  Fr.  Berl.,  B,  51. 1784,  Beitr.,  1.  WW.  17U5;  also  lit-iir..  3.  -i'.r,.  4  -.'1)4,  2:tfl.  6, 
ItKt.  6,323.  Spathmaeu€8ieni>iifam<(A.  Sclaffr..  1.  207.  1792.  Micmit  AV.f/w..  Beitr..  3.  292, 18(»« 
ilLs<-4)V.  at  Miemobv  D.  Tbomsim  in  1791,  and  sent  bv  liim  to  Kl.  labelled  Miiirnt'sisn  spar). 
Itiiitenspalb  pt.  Wern..  1800,  Ludwig'a  Werner,  1.  51.  154,  IWW.  ('Imiix  rarlM.imtec,  tnag- 
tii-"^:f.Te  pt.,  C.  c.  alumiuif^re  (fr.  Sau-wiire's  anal  ).  If  .  Tr.,  iwtl.  liiii.  rkjilk  pi  J/avtm 
liaiidb..  960,  1813;  Ferlspnth  pt..  Kaiilikalk,  Kalkijilksjialh,  ihnn.  I'larl  Spur  pt.,  Brown 
Spar  pt..  Rhomb  Spar  pt.,  Magncsian  LimeRlonp.    Spudi  pcrlt'  Fr. 

Cooites.  Flintkalk.  Betgiut,  Min.,  1795.  Conitc  Schumtirlu'r.  Verzeichniss  etc  20  l«Ol 
KiHiil  Omn.  Gurbollan  Karat..  Mag.  Nat.  Fr.  Berl.,  1.  4.  2.)7. 1807,  and  Talwll..  50,  I80& 
Tharandil  ^WmMen,  Geogn.  Arbeit,  6,  312,  1820.    Brosftit  Hirzel,  Zs.  Pharm. ,  34,  1850. 

Rhombohedral;  tetartohedral.  Axis  i  =  OSWiU;  0001  A  1011  =43"  51'  37" 
Wollftston'. 
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FomuM        O  (4047,  ^(O-l-i  lO.  -  A)'  «  (44§8,  {-3)" 

«  (0001,  O)       t  (8(^,  })■<  e  (Oll2,  -  i)        a.  (84i3,  {-3  1)'* 

■1(1010./)"      P(4045.t)»  J(08S5.  -f)'  " 

a  (U20,  <-3)  (U-0  i417.  I  (0445.  -  ^f-" 

«(8180.  f-lr)'«  »•  (1011.  1)  A  (0882,  -  f)* 

-  -  ■  f  (0221,  -  2) 

Jf(4041,4)  d  (088).  -  8)> 
C  (16  0  H  i,  16)"  H(4m,  1-2  r)» 


ii(10l4,iV 
P(8026,|)M 

Of  doubtful  poBitlOD  a  (9-1 -10*3.  4^.,  jf  (8351, 1*)*,  2  (5882,  1^. 

3. 


y  (5148, 1*1) 
«(12-|-81,  4M)» 

f  (5-8  iS-3,-l*lJP" 

<p  (812-26-5.  -  t»  \y* 
q  (2461,  -  2"  D?" 
i  (816-241,  -  8»  1)« 
r(i216-4  1.  -  8»r) 


(» (6Sai,  6-2  !)«.'• 

^(4365,  p  r)'" 
e  {2l5l,  1>  r) 
*  (8-4 121.  4>  r)» 

«  (6151,  4*  1)» 


Figs.  1,  Hoboken.  8,  Saddle-shaped  ctyBtal,  TBchennak.   8,  Rezb&nys,  Becfce.  4.  Bex.  Ek. 


18°  80f 
28°  46' 

66  = 

25°  40" 

uu' 

23°  20J' 
49°  16' 

MM'= 

118°  53' 

eO 

6l  = 

87°  83' 

OG' 

66'  — 

44°  8i 

CM 

35'  47' 

ek  = 
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fB' 
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63°  48' 

hh'  - 

90°  4&i' 
100°  84' 

e& 

70'  58' 
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82"  85' 
86' 3H' 

Tr> 

•78°  45' 

cM 

75°  85: 

eB  = 

m' 

109'  49' 

^  : 

118*88' 

Twios":  tw.  pi.  (1)  c,  the  vertical  axes  in  common;  (2)  m,  which  is  also  a 
plane  of  Bymmetry  for  the  twin;  (3)  a,  complementary  twins,  with  rhombohedral 
symmetry;  also  doable  twins  by /the  combination  of  two  of  these  laws;  (4)  r, 
analogons  to  calcite. 

Habit  rhombohedral,  usually  r  or  M;  the  presence  of  tctartohedral  forms, 
rhombohedrons  of  the  second  or  third  series,  very  characteristic.  The  r  faces  often 
striated  horizontally,  also  commonly  curved  (cf.  f.  2,  p.  276)  or  made  np  of  sub- 
individuals,  and  thus  passing  into  saddle-shaped  forms  (f.  2).  Also  in  imitative 
shapes;  amorphous,  granular,  coarse  or  fine,  and  grains  often  slightly  coherent. 

Cleavage:  r  perfect.  Fracture  subconchoidal.  Brittle.  H.=3'o-4.  G.=2'8 
-3*9;  2-883  Dmr. ;  2  83  A.  Sella.  Luster  vitreous,  inclining  to  pearly  in  some 
varieties.  Color  white,  reddish,  or  greenish  white;  also  rose-red.  green,  brown, 
gny,  and  black.  Transparent  to  translucent.  Etching  figures'*  correspond  ia 
shape  to  the  tetartohedral  form.   Optically  — .    Refractive  indices: 

a>j  =  1-68174  Na         €,  =  1*50256  Na,  Fizeau  (Dx.) 

Comp. — Carbonate  of  calcium  and  magnesium  (Ca,Mg)CO, ;  for  normal  dolomite 
CaMgC.O,  or  CaCO,.MgCO,  =  Carbon  dioxide  47  8.  lime  30  4,  magnesia  31-:  = 
100,  or  Calcium  carbonate  54-35,  magnesium  carbonate  45  65  =  100.  Varieties 
oocnr  in  which  the  vatio  of  the  two  carbonates  varies  from  1  : 1.  The  carbonates 
of  iron  and  manganese  also  sometimes  enter;  rarely  cobalt  and  zinc  carbonates. 
V«r.— 1.  StruetuTol,  iacluding: 

(a)  Orj^UUUud.  Fieart  xpor  inclvides  rhombohedral  CTyitallizations  with  curved  faces  harlnj; 
a  pearly  luster. 

(A)  Columnar/  also  fibrous  or  pisolltic. 
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MimU*,  tram  Mtemov  Tuacaay.  It  either  In  cryitals,  columur,  or  gruuter,  ind  pale 

iqiaragus-greea  in  color. 

(e)  Uranutar,  or  taeckaroidiU,  coDititutea  many  of  the  klods  of  white  itatuary  marble,  aad 
white  aad  colored  architectural  marbles,  names  of  some  uf  which  have  been  mentfoued  under 
Ctlclte. 

(<0  Compaei  manitt,  like  ordlnaiy  limestone.  Many  of  the  llmestODe  strata  of  the  globe  are 
bere  includ^  and  much  Ajirfniulw  ItmuUms,  noticed  under  caldle. 

(e)  Compaet poreeitanoiu,  GurKofian  oi  gurhojUe;  soow-whiteand  subtrtnsluceDt,with  acon* 
cfcoidal  fracture,  sometimes  a  little  opal-like;  from  tiurhof.  In  lower  Austria. 

Alto  deptntUng  on  Competition. 

2.  Sorvtat  doUmitt  is  Ca  :  Hg  =1:1;  most  common  especially  In  crystals.  Cf.  aoals.  1- 
».  5th  Ed.,  p.  (R».  also  Uaushofer,  Ber.  Ak.  MOocheo,  220,  IWl.  The  dolomite  from  the 
Oebroulm  glacier  gave  A.  SelU  ll.  c):  CO,  47-87,  CaO  81-87,  MgO  21  28  =  100  27;  ti.  =  2-83. 

The  ratio  may  also  be  3  :  3,  2  :  1  (includes  gurh*>ptn),  8  :  1,  etc.,  but  in  some  cases  the 
nriation  is  due  to  mechaoical  admlxture,aQd  much  ao-called  dolomite  is  merely  a  magnesiao  cal- 
dte:  this  is  especially  true  of  the  massln  forms.   Cf.  6th  £d.,  p.  688.  In  wni'te  the  ratio  is  1 : 8. 

8b  Ftrr^erotu;  Brown  tpar.  In  part.  Contains  ferrous  carhunate,  and  as  the  proportiuu 
increases  ft  grailuates  into  aokerite  (u.v.).  The  color  is  white  to  brown,  and  becomes  browuish 
on  exposure  thntiigh  the  oxidatioti  of  the  iron.  A  columnar  kind,  from  Traversella,  containing 
10  p.  c.  of  FeCO,,  has  been  called  Brtitits;  U.  =  3  91S.  Tharandilt.  from  Tharand,  near 
Dnnden.  is  crystallized,  and  contains  4  p.  c.  of  FcCO.. 

4.  Manffaniferout.  Colorless  to  flesh-red.  A  varkty  from  Freiberg,  with  A'3  p.  c.  MnCO*. 
bsdir'  =  73'  87',  O.  =  S-88  EttUng,  Lieb.  Ann.,  99,  304,  IB.%6.  One  from  Kapnik  with  5  4 
p  c.  HnCO.  bad  rr'  =  73*  44',  G.  =  3-89  Oil,  Uald.  Ber..  2,  408.  1847. 

6.  Vebalttftrout.  Colored  reddish.  A  kind  from  Nibrem  gave  7*4  p.  c.  CoCO*.  O.  =  2  921 
Gibbs,  Pogg.,  71,  564,  1847. 

6.  Zine^trout.  Alienberg.  with  1-4  ZoCO,.  Honbetm.  Also  Bleiberg,  with  2  4  ZnCO,, 
G.  =  2-87,  rr  =  73  32 ,  Qioti.  Zeph.,  Lotos,  1877. 

Pyr.,  etc — B  B.  acts  like  calotte,  but  does  not  give  a  clear  mass  when  fused  with  soda  on 
pl&iiuum  foil.  Fragments  thrown  Into  cold  acid,  unlike  calcile,  are  only  very  slowly  acted  upon, 
if  at  all.  while  in  powder  in  wirm  acid  the  mineral  Is  readily  dissolved  with  effervescence.  The 
ferriferous  dolomites  become  brown  on  exposure. 

Oba. — Hassive  dolomite  constitutes  extensive  strata,  called  limestone  strata.  In  variona 
regions,  as  in  the  dolomite  region  of  the  southern  Tyrol.  Crystalline  and  compiict  Vhrteties  are 
often  associated  with  serpentine  and  other  magnestan  rocks,  and  with  ordinary  limestones. 
Some  of  the  prominent  locHUtles  are:  Leogang  in  Salzburg;  Sclieniniiz  and  Kapnik  In 
Haogary;  Freiberg  in  Saxony.  In  Switzerland,  at  Bex.  in  crystalH;  alM>  In  tlie  Hlouentbal  mas- 
Hveami  incolorlesscrystals;  Traversella iu  Piedmont ;  Cam)x>1ong4> ;  tiebroulaz  irlarier in  Savoy 
with  sellaite  (see  p.  IM);  the  lead  mines  at  Alston  in  Cumberland,  etc.    Uuaunjiiato,  Mexlca 

In  the  U.  States,  tn  Vermont,  at  liuxbury,  large,  yellow,  transparent  crystals  of  the  rhomb* 
•par  variety,  in  talc.  In  Bhodt  laiand,  at  Smithdeld,  a  coame  cleavable  variety,  occasionally 
presenting  perfect  crystals,  with  white  talc  in  calcitc.  In  A.  Jertey,  at  lloboken,  white  hexagotul 
CTvatnU,  and  in  rhombohedrous.  In  If.  York,  at  Lockport,  Niagara  Falls,  and  Itucbckter,  with 
calc-iie.  celestile,  and  gypnum:  also  at  Qlenn's  Rills;  in  Kit-bmond  Co..  at  the  qitarantim>.  crys- 
t.illiz<^^  dolomite,  in  rbombobedrons.  and  at  the  Parish  ore  iM'd,  St.  Lawrence  Co.;  on  Hustu's 
^arni  I'n  Pbillipstown.  a  variety  resembling ^urA«jI(0,  with  a  semi-opHline  Bp[H>arRuce  and  a  frac- 
ture nearly  like  porcelain;  at  the  Tilly  Foster  iron  mine.  Brewster.  Putnam  Co..  with  nuiguettte, 
ehondrodite.  In  saddle-shaped  tirystals  with  the  splulerite  of  Jopliii,  Muuuniri.  In  N.  (  ar.,  at 
Stony  Point,  Alexander  Co..  in  fine  rhombohedral  crystals  (r  with  e)  having  nearly  plane  faces. 

Named  after  Dolomieu  (17-*)0-180]),  who  announced  ttome  uf  tlic  marked  rliararterisilcs  of 
thi>  nx;k  in  1791 — its  not  effervescing  with  aridn,  while  burninj;  like  limi-stone,  and  solubility 
after  heating  in  acids.  He  observes  in  his  paper  that,  as  early  as  ITHS,  he  had  found  the- white 
marble  of  many  of  the  ancient  statues  and  monuments  of  Italy  to  consist  of  tliiH  peniliar  rock; 
and  fighteeu  months  before  the  date  of  his  paper  he  discovered  "  immense  quantities  uf  similar 
limestones  "  in  the  Tyrol. 

Alt. — Dolomite  occurs  altered  to  siderite,  calamine,  steatite,  limonile,  hematite,  gOthite, 
pyrolusite,  and  quartz. 

Ra£ — '  Wollasloo,  Mobs,  Flzeau,  Bior,  Dx.;  this  anple  i»  somewhat  variable.  The  letarto- 
heilral  character  was  first  established  by  Tschermak,  iMin.  Mitlli  ,  4,  102,  l«Hl.  »  Mir..  Min., 
■Vsl.  I8.)3.  Cf.  also  Dx..  Min.,  3.  127.  1«74;  Kk..  Min.  Rmhh]..  7,  5.  18:5;  (Mt..  Index.  1,  MS. 
1'^:  Becke.  whu  identities  the  ±  r.  ±  1  forms.  Min.  Mitth..  10,  142.  IHH'*,  11.  224,  IMHO. 
Tlie  list  here  given  is  essentially  that  of  Bcrke  (189(H;  he  diwiisscs  several  other  doubtful  forma 
(Dx..  etc.),  biit  ovcrloolia  A.  Sella.  Kk.  calculiilea  aneles  for  several  forms  but  not  as  observed 
planes,  viz.:  60Sl,  60il.  and  7071.  etc.,  breuunerite,  fb..  p.  181:  these  are  included  by  Gdt. 

■J.  D.  D.,  Hoboken,  Min.,  441,  ]K,<S4.  *Q.  Sella,  Traversella.  Min.  Snida,  18  etse<|..  18-'ifl. 
'  Hbg..  BiDDenthal.  Min.  Not.,  3,  13.  1860;  n\m  lb.,  7.  41,  where  ig  (=  }.  cf.  HIntze")  is  niis- 
prinied  V>  thence  taken  by  Kk.    •  Kalh,  BInnenthat,  Pn^i;-.  122,  899.  1804.    ^  Kcnnfr., 

Binnenthal,  Min.  Scbweiz,  301,  186C.  •  Dx.,  I.  c.  •  Groth,  Min.-Siimml.  Strruiab..  127,1878. 
"Tsch.,  1  c.  "  Hiotze.  Binnenthal,  Zs.  Kr..  7,  438,  18H3.  A.  Sella.  Gebroulaz,  Mem.  Acc. 
Line  4.  Not.  19.  1887.  "  Becke,  1.  c.  >*  Cf.  Tscb.,  Bet-ke,  1.  c.  Kxperiments  on  Elasticity, 
Voiet.  Wied.  Aiu..  40,  1800. 
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371A.  Aakerlto.  Dolomite  pt.  Brown  Spar  and  Pearl  Spar  Paratomea  Ealk-Haloid 
MohB,  Grundr..  1.  536.  1822.  2.  116,  ItfiM.  Uohwand,  Waudstefn.  St^riun  MtMn.  Ankerit 
Haid.,  Min.  Mobs,  1,  lUO,  1825.  Tautoklln  Breith.,  Char..  70, 188S.  Ulb.,  20.  ISilO.  Farankerit 
Boriei^.  Hin.  Hittfa..  47.  1876. 

Bliombohedral;  rr'  =  73°  48'  Styria,  MohB.  In  rhombohedral  crystals;  also 
orystttlline  massive,  coarse  or  fine  granular,  and  compact. 

Cleavage:  r  perfect.  H.  =  3*5-4.  Of.  =  )!*95-3*l.  Lnster  vitreous  to  pearly. 
Color  white,  gray,  reddish.    Translucent  to  subtranslucent. 

Camp. — A  sub-species  intermediate  between  culcite,  magnesite,  and  siderite; 
that  is,  containing  the  carbonates  of  calcium,  magnesium,  iron,  aid  in  small 
quantities  mangauese.    Formula  CaU0,.(Mg,Fe,Mn)CO,. 

^Normal  nnkerite  is  SCaCOi.MgC'Os.FeCOi  =  Calcium  carbonate  50*0,  magnesium  carbon- 
ate.2l'U.  iron  carbonate  29  U  -  lOU. 

Buricky  writes  tlie  formula  CaFeCiOt  +  n((^uMgC)Oi)  witli  n  varying  from  i  to  10;  those 
varieties  with  »  =  2  or  more,  he  calls  parankarite.  Kormal  ankerite  would  then  be  CaFeCiO<  -f- 
CaMKC'sO,,  aiid  normal  parankerite  CuPeCjO,  -4-  3CaMgC,0,  (or  3CuCO,.2MgCOi.FeCO«). 

For  aiiRlysea  see  5lh  Ed.,  p.  6«5,  also  Rg.,  ilin.  Cb..  229,  1875.    Boricky,  1.  c. 

The  aukerile  from  Antwerp,  Jefferson  Co.,  N.  Y.,  gave  D.  N.  Harper,  priv.  contr.: 

CaCO,  55-88      MgCO,  28  57      FeCO,  14-66      MnCO,  1-66  =  100  87 

Others  from  Kova  Scotia  gave  Lmiis,  Proc.  K.  B.  Inst.  B.  47,  1878-70: 

G.  =  2-898      CaCO,  53-75   MgCO,  82-76   FeCO,  22  70   MnCO.  0  80  =  100 

71  23  8-34  16-41  2-65  insol.  0  53  =  100-16 

Tautoelin  Breith.  is  a  grayish  white  variety,  contaiuiug  about  15  p.  e.  FeCO,,  and  having 
rr'  =  73^  44';  also  G.  —  2  tfel,  Kuliiig;  from  bcscberlglUck,  near  Freiberg  iu  Saxouy. 

Pyr.,  etc. — B.B.  like  dulomit^,  but  darkens  in  color,  aud  ou  cliarcoal  becomes  black  and 
maguelic;  with  the  tluxes  reacts  for  iron  and  niaiigaticse.  Soluble  with  eilei'vescence  in  the 
acids. 

Obs. — Occurs  with  siderite  at  the  Styrian  mines;  also  at  Lobeuslein,  Freiberg,  Schneeberg, 
Siegen.  etc.  With  the  hematite  of  northern  ^ew  York  (sometimes  called  sidente).  In  Nova 
Scotia  near  Londonderry,  Colchester  Co. 

Kamed  after  Prof.  Anker  of  Styria. 


272.  MAQNESITB.  Kolilensaurer  Talkerde  Miicheil  &  Lampadiut  (first  anal.),  Samml. 
Ch  Abb  3  241.  Reioe  Talkerde,  Talcum  carbonatum.  Wern.,  Ludwig,  2,  154,  1808. 
...aciiesite  pt.  Brongn.,  Min.,  1,  488,  1807.  Magnesit  KaTnt..  Tabell.,  48,  92.  1808.  Carbonate 
of  Maenesia  Magn&ie  carbonatee  Pr.  Kohleusaure  Talkerde.Talkspath,  Germ.  Baudisseriie 
Dela^ih,  Min.,  2, 1812.  Giobertite  BBMd.,Tr.,  410. 1824.  Breunnerite  ffaui.,  Min.  Wohs,  1, 411, 
1825.   Breunerite.   Walmstedtite  Leonh.,  Handb.,  287.  1826.   Brown  Spar  pt. 

Rhombohedral;  tetartohedraV(?).    Axis:  6  =  0-81123;  0001  A  1011  =  43** 
74',  rr'  =  •73"  36Jt'  Koksharov'. 

Forms' :  c  (0001.  0).  m  (1010,  J),  a  0.\H  i-S).  r  (lOil,  B),  f  (0221.  -  2f,  «  («l8l.  1»>»: 
also  an  undetermined  negative  scalenohedron*. 

Crvstals  rare,  ueually  rhombohedral,  also  prismatic    Commonly  masBiTe; 
granular  cleavable  to  very  compact;  earthy. 

Cleavage:  r  perfect.  Fracture  flat  conchoidal.  Brittle,  H.  =  3-5-4--5. 
G.  =  3-0-3-12,  cryst.;  3-083,  Scaleglia,  Becke ;  3-3-2,  ferriferous.  Luat-er  vitreous; 
fibrous  varieties  sometimes  silky.  Color  white,  yellowish,  or  grayish  white,  brown. 
Transparent  to  opaqne.    Optically  — .   Double  refi-action  strong. 

Comp.— Magnesium  carbonate,  MgCO,  =  Carbon  dioxide  62-4,  magnesia  47-6 
s=  100.    Iron  carbonate  is  often  present. 

Var.— 1  Ordinary  (a)  Ory»laUiked,-nTe.  (ft)  XoBwWor,  cleavable.  (c)  ttwapmrf,  fine  gran- 
ular (d)  anmact,  and  like  unglazed  porcelain  in  fracture,  (e)  Earthy;  beiu^  mixed  with 
hvdnited  silicate  of  magnesia  or  seplollte  (meerschaum);  including  the  Baudutertte,  from  Bau- 
dlssero,  near  Turin,  which  has  some  resemblance  to  chalk,  and  adheres  to  the  tongue.  Even  the 
purer  varieties  of  compact  magnesite  usually  contain  more  or  less  of  the  silicate. 

PinoliU  Rumpf  (Min.  Mitih.,  265,  1878)  is  a  rock  consisting  lai:gely  of  milk-whiUs  magnesite 
crystals  with  clay  ahite  filling  the  spaces  between  them,  from  Wald  In  Styria,  from  the  Scm- 

"^^^^i^'FenHferou*.  BreimneriU:  containing  aeveial  p.  c.  of  PeO:  G.  =  8-«-2;  white,  vellow- 
Ish.  brownish,  rarely  bhick  and  bituminous;  often  becomfaig  brown  on  exposure,  and  hence 
calied  Brown  Spevr. 
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The  DBDie  BrtunnmHe  was  oriKioiilly  gtveu  by  Ilaidiager  (after  M.  Breuoner)  to  the  variety 
iBBlyzed  by  Sin>m«yer  conUiotng  3  lo  10  p.  o.  irou  pruu>xiil«  (ur  tt  tu  17  p.  c.  of  carbunate);  and 
ffgfitodKto  tu  an  included  kind  from  tbvHarz,  dlfferiugouly  iu  couututng  a  little  more  mansa. 
DCM  protoxtde  than  usual  (3  p.  c).  Tbe  bniunuerite  frum  Hall,  Tyrol,  gave  Foullou:  MgCUi 
n  i3.  FeCO,  19-14,  MnCU.  8  04  =  lOO  Sl,  Jb.  G.  Keiclu.*  38.  3, 1888. 

For  analywfl  see  Stb  Ed.,  pp.  686,  6U7. 

Pyr.,  etc— B.B.  reeembles  calcite  aud  dolomite,  and  ttke  the  latter  la  but  s^Kbtly  acted 
upon  by  cold  icids;  in  powder  i<  readily  dissolved  wilb  effervescence  in  warm  hydrochloric  acid. 

Ob*.— Found  in  talcose  BChiat,  lerpentine  and  other  maffoesian  rocks,  also  gypsum:  as  veins 
inierpeniine.  or  mixed  with  itaoas  to  form  a  variety  of  veru-antiuue  marble  {magTutitic  ophiotiu 
of  Haot);  also,  in  Canada,  as  a  rock,  more  or  leas  pure,  aasoclatvd  wltb  at(«tile,  serpentine,  and 
dolomite.    Tbe  breunoerile  variety  has  been  found  in  a  meteorite  from  Orgueil,  Dx. 

Occurs  at  HrubechQtz  lo  Moravia,  where  it  was  first  discovered  by  Afitcbel);  at  Eimubat 
led  Trwtestbal.  Styria;  Maria-Zell  lu  Styria;  Flacbau  in  Salzburg;  Greiiier  in  tbe  Zillertbal, 
TVrol;  Grosa-Keitting  in  the  £nosthai  In  prismatic  crysuls  in  gypniim:  at  Frankenstein  la 
Silesia;  Snarum.  Norway;  Baudisiero  and  CastelUunonte  In  Piedmont;  at  other  localitiea  men* 
tioDcd  above. 

Id  America,  at  Bolton.  Mass. ,  In  Indistlactly  fibrous  manes,  traversing  while  limestone;  at 
Lyantteid,  Cavendish,  and  Roxbury.  Mass .  mixed  with  or  veiniog  svrpentlne;  at  Barehills, 
sear  Ehltimore,  Md.;  in  Penn..  in  crystals  at  West  tioelien,  Uliemer  Co. ;  near  Texan,  Lancaster 
Co.;  in  Tulare,  AlHme4]a,MAriposa,  ami  Tuolumne  ('oti.,('aliforuia.  A  wliilcHacchan)idalmagne- 
nt«  resembling  statuary  marble  hns  been  found  its  luow  bI(K:kR  on  an  island  in  the  ttt.  Lawrence 
River,  near  tbe  Thousand  Island  I^rlL.  Also  occurs  with  scrpeutlue,  dolomite,  steatite,  in  Brome 
Co.,  Quebec. 

Id  CanUin  UpaU.  Venezuela,  near  HIsbIod  Paslora,  looking  like  porcelain  Id  the  fiacture,  as 

obNerveil  by  X.  S.  Manross. 

Delametherie,  in  bis  Tbe<>rie  de  la  Terre,  2,  W,  1795,  uses  tlie  name  magnesite  for  the 
arboaate  of  mai^neqia.  sulpliale.  nitrate,  and  muriate,  and  ihu  carbonate  is  placed  first  in  the 
aeries.  Brongniart,  in  his  Mineralofry.  3,  48!>,  1H07.  applicfl  the  name  lo  a  group,  Inoludiiiff  (1) 
ttie  carbonate  called  Mitehell't  magne»ite,  i'i)  mffnwliatiin,  (3)  tbe  Piedmont  magnetite,  and  (4) 
orfaer  siliceous  varieties.  As  both  Broneniart  and  Delamelherie  gave  the  iir$i  place  to  the 
carbonate,  the  name  magnesite  would  rightly  fall  to  it  in  cnw  of  tbe  division  of  the  group. 
Karsten,  in  his  Tabellen,  1808.  recognized  this  division  of  the  xpeclefi.  aM<i  formally  gave  to  the 
earbcmaie  tlie  name  magnmUB.  Tm  German  mineralogists  have  followed  Kanlen,  aa  ibould 
liare  beeo  done  by  all.  But  In  FVance,  Beudant,  in  1834,  gave  the  name  giobfrUU  to  the  eat' 
Amofe,  leaving  magnMite  for  the  silicate,  and  most  of  the  French  mineralogists  have  followed 
Beudaint.  Giobert  analyzed  only  the  siliceous  variety  from  Bsudiwwro,  tbe  true  compositioQ  of 
the  mineral  having  been  ascertained  by  Lampadius.  somewhat  earlier,  from  speclmeoB  brought 
by  Mitchell  from  Moravia. 

The  name  Breunnaite  is  spelled  aim  Breunerite.    Haidlnger  gives  the  former. 

Ra£~'  Tyrol.  G.  =  8118,  Mln.  Rtuwl..  7, 181.  1875.  Thh  angle  varies  for  different  locali- 
ties, e.g..  Ptltscb.  72^  371'  Mitsch.;  Snarum  73*  82  Brclth.;  Greiner.  Tyrol.  72°  87*',  G.  =  817. 
Zeph.:  Maria-Zell.  72°  81'  Riimnf:  GnMw-Reifilng.  Ennsthal,  73'  441  Foullon.  Vh.  G.  Itelcba., 
3»4.  1884;  iValeglia.  73  38-0'  Becke.  Min.  Hilth..  11,  2.t0,  1890.  ■^Kumpf.  Marla-Zell.  Mln. 
Mitth.,  2Kt,  1878.  *  A.  Sella.  Gebrouiaz,  the  crystals,  hexagonal  prisms  (a)  In  anfaydrlte,  were 
uicntifled  an  magnesiie  by  anglea  (er  =  48*  18),  not  analyzed,  Mem.  Acc.  Line.,  4,  Not.  18^ 
lw7.   *  Becke,  EJcaleglia.  L  e. 


araA.  mmMf.  Mesltlnspatb  pt.  Bniih,,  Fogg..  11, 170, 1837.  Meritln  Breith.,  Fogg., 
TO,  148,  1847. 

PiaroKESiTB.  Mesltiu  pt  Breith.,  Pogg..  11,170,  1827.  Pi8tomeBit.an*(A.,  Pogg,,  70,  146, 
lf^7. 

Rhombohedral;  rr*  =  72°  42'  to  72°  46' Breith.  In  rhombohedral  cry-^tal;-; 
&Iso  coarse  grunnlar. 

Cleavage:  r  perfect.  11.  =  3*5-4.  G.  =  3'3;i-3*43.  Luster vitmniB,  iiiclin- 
insr  to  pearly.  Color  yellowish  wliite,  yellowish  gray»  yc'llowiiih  brown.  Htrcak 
Qearlv  white  or  coloriess.    Transparent  to  Hubtrauohicent. 

tam^  Tar. — A  sub-Hpecios  iutermediute  between  the  ferruginous  variety 
of  magnesite,  breuntierite,  and  siderite. 

1.  MsaiTlTB  3MgCOi.FeC0i  =  Magnesium  carbonate  59  2.  iron  carbonate  40  8  =  100. 
rr'  =  72  40'.    O.  —  8-35-8-86  Br.    Usually  in  Hat  rbombohedrons  («,0li2)  with  rounded  faces. 

3.  PifiTOKEsiTB  MgCOi.FeCOi  =  Magnesium  nirbonnle  43  0.  iron  carbonate  58  0  =  100. 
rr-  =  72"  43'.    O.  =  8  43  Br. 

AoaL— 1,  W.  Gibbs.  Pogg.,  71.  566.  Ift47.  2.  Frilsclie.  ih..  70. 147. 1847.  8,  Patera,  Hald, 
Ber.,  3,  2M,  1847.   4.  Fritscbe.  1.  c.    5,  Ettliug,  Lieb.  .\nn.,  00.  203, 1853. 
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CABBOJfATJeS. 


MEHiTrni. 

Q. 

CO, 

FeO 

MgO 

CaO 

1.  Traversella 

46-CS 

26-61 

27-18 

0-33  = 

100 

2. 

8-85 

45-76 

24-18 

28-12 

1-80  = 

99-86 

a  Werfen      rr'  =  72°  40' 

8-88 

45-64 

3?'87 

36-76 

90-97 

PiSTOMBBITB. 

4.  Thuroberg 

8-43 

48'6S 

88-98 

21-78 

90-26 

5.  " 

8-487 

1  44-57 

88-15 

28-29 

100-01 

PyT»  etc. — B.B.  blackens  ud  becomes  magnetic.   But  sliglitlj  acted  upon  in  mass  by  acid^ 
readily  diasolved  with  effervescence  when  in  powder  by  hot  bydrochloric  acid. 
OtM^—Mimiite  is  from  Traversella,  Piedmont;  Werfen,  with  lazulite. 

IHitomestte  is  from  Tliurnberg,  near  Flacbau,  in  Salzburg;  also  at  Traversella  in  Piedmont 
Mesitite  is  named  from  uecririji,  a  go-between,  it  beine  intermediate  bctiveen  magnesite  and 
Biderite;  piatomesileis  from  nrio-roS  and  ^eo-tr^s,  named  by  Breitbaupt  after  be  bad  already 
used  mesitine,  and  because  pistomesite  is  nearer  the  middle  between  dderlte  and  magnesite. 


273.  SIDBRmi.  ?ycna  ferri  jecoris  colore  optima,  Chrm.  Stabelrelch  Eisen.  Qntwr, 

Poss.,  90,  1565.  Spalformig  Jernmalm.  Mfoera  ferri  alba  spatbiformis.  Wall.,  256,  1747.  JSm 
med  Kalkjord  fOrenadt,  Oerm.  Siablstein,  Crorut.,  29,  1758  Ferrum  cum  magncsio  et  terra 
calcarea  acldo  aereo  miueralisatum  Bergm.,  Opusc.,  2,  184,  1780.  Spathiger  Eisen,  Spatbeisen- 
stein,  Oerm.  Fer  spatlque  de  Idsle,  3,  281,  1788.  Calcareous  or  Sparry  Iron  Ore  Ktrwan. 
Spathic  Iron,  Spathose  Iron.  Brown  Spar  pt.  Steel  Ore.  Carbonate  of  Iron.  Fer  carbonate. 
Mine  d'acier,  Fr.  Eobleosaures  Eisen,  Eisenkalk,  Oerm.  Eisenspatb  Hau*m.,  Haudb.,  951, 
952,  1813.  Spherosidertt  Hausm..  ib.,  1070.  1818.  1847,  1358.  Siderose  Bend..  2,  846,  1832. 
Junckeritc  Ihifr.,  Ann.  Ch.  Phys.,  56.  198,  1834;  Breilh.,  Pogg.,  58.  278,  1843.  Siderit  Haid., 
Handb.,  490.  1845.    Chalybit  Oloek..  Syn.,  241,  1847. 

Oligonapatb  Breith.,  Handb.,  2,  235. 1841  =  Oligoiiit  Hau»m.,  Handb.,  1362,  1847.  Tbomfiit 
Mej/er.  Jb.  Mia,.  3(>0,  1845.     Siderodot  Breith..  Haid.  Ber,  1.  6,  1847.     Sidei-opieait  BreitA.. 
B.  H.  Ztg.,  11.  54.  1858.    Pelosiderit  N.-Z.,  Min.,  457,  1885.    Thoneisenstein  =  Clay  Iron 
Ore  pt. 

Rhombohednil,    Axis  d  =  0-81841;  0001  A  lOll  =  43°  23'  51"  Wollaston'. 

Ponns'i  a  (1130,  f-2)  e  (0112,  ~  i)  «  (0551,  -  5)         a  (4453.  f-S)? 

e  (0001.  0)  r  (1011,  R}  f  (0221,  -  2)  d  (0881,  -  8)»        «  (2131,  1") 

m  (lOiO,  /)  Jf  (4041,  4)  00  (0778,  -  If  ©  (4486.  f  2)  (2461,  -  8>)* 

eM  -  75'  If  c6     =  AT  80'  aoa>'  -  104°   8'  w'    =  74'  52' 

W   =  25'  17i'  ecc     ^  65°  23  (W  =  118°  184'  W   =  35°  23" 

if   -  62°   7'  7T-     =  *73°  0"  w'  =  115*  W  =  48°  80' 

eoo  =  65'  36'  MJC  =  113°  43'  m'  =  48°  1«'  fi/S"  =  87°  26^ 

erf  =  82°  28'  AJ*     =  48'  26'  aa'  -  64'  4'  fl/i'  =  79°  58*' 

«   =  78'   8'  ff'     =  99°  54' 


Fig.  1,  Ciinred  form,  Haid.  8.  8,  Gomwall. 


Twins:  tw.  pi.  e;  often  with  inclosed  twinning  lamellae.  CrystalB  comir.only 
rhombohedral  r  or  e,  the  faces  often  curved  and  built  up  of  sub-individuals.  Often 
cleavable  massive  to  coarse  or  fine  granular.  Also  in  botryoidal  and  globular  formB, 
snbfibrous  within,  occasionally  siiky  fibrous;  compact  and  earthy. 
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CletTsge:  r  perfect   Frsctare  nneren  or  sabconchoidal.   Brittle    11.  3*5 

Q.  =  3-S3-3-88  Dmr.  Laster  vitreouB,  inclining  to  pearly.  Color  ash-gray, 
jellowish  gray,  greenish  gray,  also  brown  and  brownish  red,  rarely  green ;  and 
aometimes  white.  Strnak  wnite.  Trsnslacent  to  sabtranslucent.  Optically  — . 
Double  refractioD  strong,  fitching-fignrea  io  part  symmetric,  in  part  asymmetric, 
Tscbennak. 

CMWh — Iron  protocarbonate,  FeCO,  =  Carbon  dioxide  3<'9,  iron  protoxide 
62'1  =  100  (Fe =48*2  pw  o.).  Uanganese  nifty  be  present,  also  magnesium  ana  calcium. 

▼u-.— 1.  Ordinary,  (a)  OrjfataUia«L  (6)  GonereUonarj/  =  SpKerotiderUg;  \tx  glubuUr  con- 
cretions, either  solid  or  fx>DceDtric  scaly,  wjlh  usually  a  tibrous  titruclure.  (r)  Oranular  to  eom- 
part  mamte.  (d)  Oolitie.  like  oolitic  limestoae  in  structure,  (o  Karthy,  or  stony,  impure  from 
BU'xlure  with  clay  or  saod,  coDstitutiag  a  larf^e  part  of  tbe  clay  intn-tttoiie  of  the  Coal  foruiatioo 
ud  ctbw  stratified  deposits;  H.  =       the  last  from  tbe  silica  preseot;  U.  =  S'0-8-8,  or  mostly 

Tbe  Tsrielles  based  on  eomposltino  iDclude,  besides  tite  nearly  pure  Iron  carbonate,  also 

%.  Manganifertnu.  CootalQiiig  severat  per  cent  of  tnaognuf-ne  carbonate.  The  oUffontpar 
of  Breitbaupt,  or  olig(mUe,  has  25  p.  c.  MtiO.  rr'  =  72  56';  U.  =  8-714-8-745;  color  yellowish 
10  between  flesh-  and  Iron-red;  streak  yellowish  while;  remarkably  phosphorescetit  when 
betted. 

'i.  Magneaian.  Contalninflr  mafpeslum  carbonate,  and  but  little  manganese.  The 
lidtroplenU.  Breith.,  from  PObl,  has  Vi  p.  c.  MgCO,,  with  rr  =  72  54  Breilb.;  G.  =  8  61^ 
3-MO.  Here  belongBome  varieties  from  Loodunderry,  Kova  ticotia.  analyzed  bv  LouK  Trans, 
If.  S.  Inst.,  6.  50, 1878-79.  ZephoroTlch  obtained  from  a  cleavage  ^mboheunm  from  Sals* 
Imrg  10-5  p.  c.  MgO,  rr  -  72*  54|',  and  O.  =  8-6M. 

4.  (kucifermu.  Containing  30  p.  c  of  calcium  carbonate  and  looking  like  some  calamine, 
tbe  ralor  ffreen :  from  Altenberg.  Tbt:  tidtredot  of  Breitbaupt  Is  a  caldferous  siderite  from 
Bsd->tadtTn  Salzburg,  baring  O.  =  8  41. 

For  analyses,  see  5th  £d.,  p.  000. 

Pyr.,  etc — In  tbe  closed  tube  decrepitates,  gives  off  COi,  blackens  and  becomes  magnetio- 
B.B.  blackens  and  fuses  at  4*5.  With  the  fluxes  reacts  for  iron,  and  with  soda  and  nftiT  on 
platinum  foil  generally  gives  a  manganese  reaction.  Only  slowly  acted  upon  by  cold  acid,  but 
dissolves  with  brisk  effervescence  io  hot  hydrochloric  acid.  Exposure  to  the  atmosphere  dark* 
em  its  color,  rendering  it  often  of  a  blHckfsb  brown  or  browaisb  red  color. 

Oba.— Occurs  in  many  of  the  rock  strata,  in  gneins.  mica  slate,  cis^  slate,  and  as  clay  iron- 
ttoae  ia  connection  with  tbe  Coal  formation  and  manv  other  stratified  deposits.  It  is  often 
veocisted  with  melatlic  ores.  At  Freilwrg  it  occurs  in  Bilver  mioes.  In  Cornwall  It  accompanies 
lin.  It  is  also  found  accompanying  copper  and  iron  pyrites,  galena,  chalcodte,  tetrahedlite. 
Occasionally  it  is  to  be  met  with  in  trap  rocks  as  tp/urond<rile. 

In  the  region  In  and  about  Styria  and  Carintbia  this  ore  forms  extensive  tncta  In  gneiss, 
Tbicb  extencT along  the  chain  of  the  Alps,  on  one  aide  into  Austria,  and  on  the  other  Into  Sala- 
bure.  At  Harzgerode  iu  the  Hans,  It  occurs  In  fine  crvHtals  In  gray-warke;  also  In  Cornwall  of 
Tftrii-d  habit  at  many  localities;  at  Alston-Moor,  and  Tsvutock,  Devonshire.  Fine  cleavage  minmf 
occur  with  cryolite  in  Greenland. 

The  8phero»idarUe  occurs  tn  dolerlte  at  Steinbeim  near  Hanau  and  Dransfeld  near  GMtingen 
soil  DransberK,  and  many  other  places.  Clay  inm-stone,  which  Is  a  siliceous  or  argillaceous 
carbonate  of  iron,  ooctua  In  coal  beds  near  Glasgow;  also  at  Houilla?,  Hageacote,  Mc.,  In 
France,  etc. 

In  the  United  States.  In  Vgrmont,  at  Plymouth.  In  Matt.,  at  Sterling.  In  Conn.,  at  Rox> 
bury,  an  extensive  vein  in  quartz,  traversing  gneiss;  at  Monroe,  Lane's  mine,  In  small  quantities. 
In  JT.  York,  a  series  of  important  basins  occur  in  Columbia  Co.,  near  Burden.  Ihey  belong  to  tbe 
Hudson  Kiver  JBpocfa  of  the  Lower  Silurian;  at  the  Kossie  iron  mines,  St.  Lawrence  Co.  In 
y.  Carolina,  at  Fentress  and  Harlem  mines.  The  argillaceous  carbonate,  in  nodules  and  beds 
'c\ny  iron-stone),  is  abundant  in  the  coal  regions  of  Peno.,  Ohio,  and  many  parts  of  the  country. 
In  a  clay-bed  under  the  Tertiary  alone  the  west  side  of  Chesapeake  Bay  for  50  m.  A  magnesian 
variety  (like  slderopleatte)  occurs  at  Londonderry,  Colchester  Co.,  Nova  Scotia. 

Xamed  SpAerciidenle  by  Hausmann  in  1818,  from  tbe  concretionary  variety,  and  retained 
by  him  for  the  whole.  Hafdinger  reduced  the  name  to  Bideriu,  the  prefix  tpfuro  being  ai>pli- 
'Tihle  only  to  an  unimportant  variety.  Beudanl's  name  Hiderote  has  an  unallowable  termination. 
ChalyhUe,  Glocker.  should  yield  to  Uaidinger's  earlier  name  siderite,  as  recognized  by  v.  Kobell 
sud  Kenngott. 

Alt — Siderite  becomes  brown  or  brownish  black  on  exposure,  owing  to  the  oxidation  of  the 
iron  and  its  passing  to  timonUe;  and  by  a  aubsequent  loss  of  water,  it  may  pa-s-s  to  hematiu  or  to 
f^netUe,  tbe  last  at  Umea  a  result  of  deoxidation  nf  the  FctO,  by  organic  substanris.  It  also 
changes  by  subntitution,  or  tbrough  the  action  of  alkaline  Hiticates.  to  (ftartz. 

R«£— >  Phil.  Trans,  159,  1812.  *  See  Levy.  Heuland,  3.  162.  1837:  Breilh.,  Lobenateln. 
Poire,  88.  279,  184S;  Mir.,  Mln.,  586,  1852.  Kenng.  descrllws  crystaU  from  Tavistock  with  a 
DeiTiUve  RcaleDobedron  4*)  but  gives  no  mi'MSuremcnts,  Pogg.,  97,  99,  1856.  tidt.,  Inde^ 
1.  m.  1886.    '  Dx..  Min.,  2. 142.  1873.   *  Klein,  Jb.  Mln.,  1,  256,  1884. 
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Thouaite  Mayer,  Jb.  Kin.,  200.  1845.  Ad  irou  carbonate,  occurring  in  pymmidal  crjn- 
talllzatiODs  which  are  said  to  be  orlhorbombic:  also  massive.  G.  =^  8-10.  Luster  pearly.  From 
the  Bleis-Bach,  in  the  Siebengebirge.    Named  after  Prof.  Thomtt  of  Wiesbaden. 

'  Juaekerite  of  Dufrenoy  (1.  c.)  was  described  as  having  the  same  chanictera,  but  proved  to  be 
only  common  ^derite;  and  the  same  fate  may  befall  thomftite.  Kamed  after  H,  Juncka, 
director  of  mines  at  PouUaouen. 

274.  RHOI>OOHROBrm.  Magnesium  acido  aSreo  mineralisatum  Bergm.,  Scia^.,  1~83 
(without  descr.  or  loc.).  Rother  Braunsteiuerz  [=  Ked  Manganese  Ore],  Rothspath,  Hag'nesium 
ouhraceum  rubnim.  Oxide  de  maDgandse  coiileur  de  rose,  pt.,  of  later  pari  of  IHth  cent,  (ii  being 
confounded  Trltfa  the  ailicate  analyzed  by  Ruprecbt  in  1782.  and  Bergmann's  announcement 
being  doubted).  LuftsaureS  Braunsteiuerz  (or  Carbonate,  after  Bergm.)  pt.  Lenz,  Min..  2.  17M 
I'with  mention  of  druses  of  small  crystals  in  "Rhomben,"  others  in  "  Pyramideu,"  but  with  cit. 
i-f  Ruprecht's  anal.).  Manganfise  oxyde  carbonate  (after  Bergm.)  .ff.,  Tabl.  comp..  Ill, 
Dichter  Rothstein  pt.  Hautm.,  Handb.,  803,  1818.  Rliodochrosit,  tKoblensaures  Magaesium 
Lxydul  (fr.  Lampadius's  anal,  of  a  Kapnik  sp'n,  in  his  Pr.  Ch.  Abh.,  3,  289.  1800),  Hausm.,  ib., 
1081,  1818.  Carbonate  of  Manganese.  Manganspath  Wern.  Dialogite  Jatehe,  Oermar.  Schw. 
J.,  26, 119  =  Blfittrige  Rotbmanganerz  Jas^ie,  Kl.  Min.  Schrift.,  4,  1817.  Dtallogite  (wroof 
ortbogr.).  Rosenspath,  Himbeeis^tb,  Breiih.,  Handb.,  228,  229.  1841  (Cbar..  67,  08,  1833). 
Maupmosiderit  Bayer,  Vh.  Ver.  SrOnn,  12,  May  10,  1873.  Manganocalcit  Breith.,  Pogg., 
69,       1846.   RodocTOBite  Ital. 

BhombohedraL   Axis  6  =  0-81840;  0001  A  1011  =  43°  22'  50"  Sansoni'. 

fonna*!  fl(ll§0.  i-3)  «(0li3,  -  i)  x  (0773,  -  J)<?  i>(2l3l.  If 

H  (0001,  0)  r  (1011,  S)  /(Oa21,  -  2)»  t  (2l54,  y  (3251,  If 

flr  =  48°  28'  =  78'  0*  «'  =  •74'  82*  =  70'  47f 

M  =  26'  17*'  00'  =  48*  air  i»r  =   86»  38*  W  =  46*  86^ 

^  =  68'   r         .  ^'  =  99*  54'  1W'  =   48'  80*  WT*  =  80"  Iff 

Distinct  cryBtals  not  common ;  usnally  the  rhombohedron  r ;  also  with  rounded 
fctnated  faces.  Cleavable,  massive  to  grannlar  massive  and  compact  Also 
globalar  and  botrjoidal,  with  columnar  structure,  sometimes  indistinct;  inorusting. 

Cleavnge:  r  perfect.  Fracture  uneven.  Brittle.  H.  =  3*5-4'5.  G.  =  3-45- 
11-60  and  higher.  Luster  vitreous  inclining  to  pearly.  Color  shades  of  rose-red; 
yellowlBh  gray,  fawn-colored,  dark  red,  brown.  Streak  white.  Translucent  to 
iubtranslucent.    Optically  — .    Double  refraction  strong. 

Comp. — Manganese  protocarbonate,  MnCO,  =  Carbon  dioxide  38'3,  manganese 
protoxide  61*7  =  100.  Iron  carbonate  is  usu^ly  present,  and  sometimes  the  car- 
bonates of  calcium,  magnesium,  zinc  and  rarely  cobalt. 

Var. — 1.  Ordinary.    Pure  MnCOi  or  nearly  so,  in  crystals,  but  more  commonly  cleavable 
massive  to  indistinctly  crystalline.    Cf.  remarks  below,  Ref. 

3.  Ferriferous.  Containing  several  per  cent  up  to  nearly  40  p.  c.  of  FeCOi.  A  cleavable 
variety  from  Branchville.  Ct.,  gave  Penfield  16  8  p.  c.  FeCO,,  rr'  -  78'^  11',  a.  =  8-76,  Am.  J. 
Sc.,  18,  50,  1879.  MangammderiU  is  a  Hungarian  variety,  resembling  sphierosiderite,  with 
88-8  FeCO,. 

8.  CoMTffvtM.  UdrtganoealcUe.  Contains  calcium  carbonate.  The  original  from  Schem- 
oitz  wasi  flesh-red  columnar.  G.  =  8'037Br.;  an  early  analysis  gave:  MnCOi  67-48,  FeCOi  3-22, 
paCO,  18-81.  MgCO,  9-97  =  99-48,  Rg.,  Pogg.,  68,  511.  1846;  a  later  examination,  however, 
showed  It  to  be  a  mixture  of  a  carbonate  anasilicate,  Rg..  Min.  Ch.  Erg.,  157,  1886;  and  this  13 
confirmed  by  Dx.,  Bull.  Soc.  Min.,  7,  72,  1884.  It  was  supposed  to  be  isomorphous  with 
aragouite,  but  Krenner  proves  it  to  be  rhombohedral,  of.  Nat.  Ber.  aus  Uogarn,  1,  201,  2.  355, 
1884,  and  Zs.  Er.,  8,  343,  1888,  9,  288,  1884.  A  variety  from  Wester  Silfberg  belongs  here, 
G.  =  8  09;  analysis:  CO,  40  59,  MnO  34-60,  FeO  6-95,  CaO  36-71,  insol.  I'lS  =  100,  Weibull, 
Min.  Mltth.,  7,  110,  1885.    See  also  p.  269. 

A  cleavable  kind  from  Franklin.  Furnace,  K.  J.,  gave  Roepper  MnCO.  48-54,  FeCOi  0-76, 
CaCOt  50-40,  MgCO,  5-69  =  100-89.  G.  =  8  053.  Am.  J.  Sc.,  BO,  37,  1870;  it  was  called 
ro^^perite  hy  Kenngott,  Jb.  Min.,  188,  1872. 

4.  Zinmerout.  Contains  zinc  carbonate.  A  specimen  from  the  Trotter  mine.  Mine  Hill, 
Franklin  Furnace,  N.  J.,  gave  P.  E.  Browning :  MnCO,  78  78,  ZnCO,  2-28,  CaCO,  20-87, 
MgCO,  8-74,  FeCO,  0  85,  Fe,0,  0  18  =  100-68.    Q.  =  3-47,  Am.  J.  Sc..  40,  375.  1890. 

Pvt.,  •to. — B.B.  changes  to  gray,  brown,  and  black,  and  decrepitates  Blrooffly,  but  !■ 
infusible.  With  salt  of  pbosptaorus  and  borax  In  O.F.  gives  an  amethystine-colorMl  bead,  in 
R.F.  becomes  colorless.  With  soda  on  platinum  foil  a  bluish  green  manganate.  Dinolves  with 
effervescence  in  warm  hydrochloric  acid.  On  exposure  to  the  air  changes  to  brown,  and  some 
bright  rose-red  varieties  become  paler. 
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Obi^Occun  commooly  In  vetni  along  with  om  of  Btlrer,  lead,  and  oopprr,  and  with 

other  ores  of  maDgaone. 

Pound  al  Scb.;tnDiU  an4  Kspnik  in  Huogary;  Nagy&g  in  TransylTanla:  D«ar  Elbionroda 
in  the  Harz;  at  Freitter^  Id  Suuny;  at  Diez  uear  OberneliH'D  iu  Nawau;  al  l>aaden.  Rbein* 

tpntviuz;  at  Moet-FoDtaine  in  the  Ardennes,  Belgium;  at  Uleudree  in  the  County  of  Clare, 
nlaad,  where  it  forms  a  Uyer  3  inches  thick  below  a  bog.  and  has  a  yellowish  gray  color; 
boirroidat  at  Uarlshill  in  Warwickshire. 

It  has  been  obeerred  in  a  pulverulent  form,  coating  triplite,  at  Waabington,  ('onn..  on 
tbe  isDil  of  Joel  Camp:  at  BrancbTilte  with  manennetiiaa  plifxtphates  in  a  vi'iu  of  albilio 
^uilr;  in  New  Jersey,  with  franklioite  at  Mine  llill,  Fmakllu  Fiiraace.  In  (.'dorado,  at 
ibe  jolio  Beed  mine.  Alicante,  lake  Co.,  In  beautiful  clear  rhombohulrons  tr)  up  tu  j  inch 
Kwa;  also  at  tho  Onlay  mine,  near  Lake  City,  in  flat  rhombohedruns  (/).  In  Montana,  at 
Duiie  City,  in  rhombonedrons.  Abundant  at  the  silver  mines  of  Austin,  Nevada.  At 
Flscenlia  £^y.  Newfoiudland,  in  slates,  fawn-coloreil  and  brown. 

Named  rhodoehnmte  from  p66oy,  a  roas,  and  /fjcJo-is,  eotor;  and  di/^egU$,  from  UtaXoyrf 

Tbe  latter  name  ia  attributed  to  Jaaohe  by  Gtiniiar  (I.  c). 
Alt— Quartz  pseudomorphs  occur  near  Klein- Voiglfiberg. 

RaC — ■  Horbausen,  nearly  pure  MnCOi,  with  1'14  FeO;  another  variety  gave  73'*  44',  Zs.  Er, 
5,  ^,1880.  The  Lake  Co..  Colorado,  variety  in  transparent  row-red  rhombohmlruos  with  fault- 
k-^  surface  gave  rr  =  7S'  4  80  ,  £.  S.  D.;  Mackintosh  found  in  tt  8  62  p.  c.  FeO.  ti.  =  SM: 
cf.  Khdx.  Am.  J.  Sc;,  34,  477, 1887.  >  See  Mir.,  Min..  m,  1853.  ■  Peters,  Kapnlk,  Jb.  Min., 
458. 1861,  no  angles.  «8andb.,  Obeineben.  Pogg..  S8.  491,  ItUB.  •  WelM»  l)uden.  Zi.  G. 
Oea.,  31, 801, 1879,  also  Banaoni,  1.  c. 

276.  SMlTUSONrrib.  Calamine  pt.  Galmet  pt.  Zlncum  arido  aCro  mioeraUmtiim 
Strgm.,  Sciagr.,  144.  1783,  Opuac.,  3,  209.  1780  (from  his  own  anal.).  Zinkxpath,  Kohlen- 
ssltnei,  Q^rm.  Carbonate  of  Zinc.  Bmtthaonite  Avud.,  Tr.,  fl,  854,  IttSd.  Zinknath,  KwnU 
(Of  Cspoit),  AvOA.,  Handb.,341.  288, 1841.   Dry-bone  Jf!n«ri.   Smltsonite  Ao^ 

SfaombohedraL  Axis  6  =  0*80633;  0001  A  1011  =  42"  37'  %0"  Wollaston*. 

Ponns':  o  (ll20.  Jf(4041,  4)  /(02ai.  -  2)  *(05Sl.  -  0) 

e  ym\,  0)  r(IOil,  JJ)  e  (0112.  ~  {)         x  (0~7a,  -  J)  e(2lSl,  1») 

eJV  ^  74"  88*  M     s   77'  52^  r'  s   99"  27  m    =  68'  84' 

<»   =  34-  68'  rr-  •  =  na'  30*  x^C  =  w   =  M  *l' 

er  =  81'  40'  m'  ss  118'  8H'  s  US*  431'  ov*       8S  19* 

ej;  =  73°  06^'  «^     =   43'  SB*  or   is   58"  00^  afi  =  49'  If 

Rarely  well  crystallized;  faces  r  generally  curved  and  rough.  AIho  reniform, 
botrjoidiin  or  stalactitic,  and  in  crvstalliue  incrustatioiiH;  also  gmnnlar,  and  some- 
\\mi'i  impalpable,  occasionally  earthy  and  friable. 

Cleavable:  r  perfect.  Fracture  uneven  to  imperfectly  oonchoidal.  Brittle. 
H.  =5.  G.  =  4'30-4-45;  4'45  Levy;  4'4*2  Haid.  Luati-r  vitrfous,  inclining  to 
pearly.  Streak  white.  Color  white,  often  grayish,  greenish,  brownish  white, 
sometimes  green,  blue  and  brown.    Subtrans{Hirent  to  translucent.    OpticjUly  — . 

Coapu — Zinc  carbonate,  ZnCO,  =  Carbon  dioxide  33-2,  zinc  protoxide  64'8 
=  loo.  Iron  and  manganesu  carbonatcH  are  often  present,  also  calcium  and 
magnesiam  carbonates  in  traces;  rarely  cadmium. 

ladiiim  ban  also  been  detected  (Tenneuee),  by  Tanner,  Ch.  News.,  30, 141, 1874.  For 
uia[yaea  see  flth  £d.,  pp.  692,  608. 

A  bright  yellow  Taricty  fnnn  Marion  Co.,  Arkansas,  gave  H.  N.  Stokes  (priv.  contr.): 

CO,  34-88   ZnOft413   CdO0  68   FeO  0  14   CaO  0  88   Cu  (r    CdS  0  25   SiO,  0  06  =:  100-38. 

Var. — 1.  Ordinary,  {a)  Cfryitalliied;  (b)  botryoitlal  and  ttalaetitic,  common,  closely  resom- 
hWnz  similar  forma  of  the  silicate,  calamine;  (r)  fftanular  to  annjxut  mataire;  (d)  earthy,  impure. 
Id  n<Miiilar  and  cavemouii  masses,  varyiiif?  from  prayiHh  white  to  dark  irmy.  brown,  t)rowni!4h 
re<l.  bruwnisb  black,  and  often  with  dniRy  surfaces  in  the  cavities;  "  dr^'-bone"  of  American 
mioeni.  which  also  includes  some  calamiue. 

3.  Ferr^erout.  Monbeimlte.  Zinkeiscnspath,  EiHenzlnkupath,  f/erm.  Contains  orer  20  p.  a 
of  iron  carbonate:  CapniU  Breith.,  baying  rr  =  7:!''  53 .  O.  =  4-17  Breitfa. 

3.  Mangnniferoua.    Containn  over  5  p.  c.  of  nmnirnnt-se  cnrbonale;  G.  =  8'05-4'3. 

4  C»priferoua,  ITerrerite  of  Del  Uio.  Apple  grrcn,  with  rliombobedral  cleavage;  it  wu 
^own  by  Genth  to  belong  here,  Proc.  Ac.  Philtul.,  7,  2:12. 

Pyr.,  Mc. — In  the  clos^-d  tube  lows  cartion  ciinxidc.  and,  if  pure,  ia  yellow  while  hot  and 
white  on  coolinK.    B.B.  infusible,  moistened  with  cobalt  liolutiuu  and  h(;ated  io  O.K.  gives* 
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green  color  oa  cooliag.  With  soda  on  charcoal  gives  zinc  vapors,  and  coats  the  coal  with  the 
oxide,  which  is  yellow  while  hot  and  white  on  cooliog;  this  coating,  moistened  with  cobalt 
■oluticn,  gives  a  green  color  after  heating  iu  O.F.  Cadmiferous  varieties,  wben  treated  wtlli 
soda,  give  at  flnt  a  deep  yellow  or  brown  costing  before  the  zinc  coating  appears.  With  the 
fluxes  some  varieties  react  for  Irou,  copper,  and  manganese.  Soluble  in  hydrochloric  acid  wltti 
effervescence. 

Obs.— Found  both  In  veins  and  beds,  especially  in  company  with  galena  and  sphalerite; 
also  with  copper  and  iron  ores.  It  usually  occurs  in  calcareous  rocks,  and  is  generally  asao 
ciated  with  calamine,  and  sometimes  with  limonlte.  It  is  often  produced  by  the  action  upOK 
zinc  sulphide  of  carbonated  waters. 

Found  at  Nerchinsk  in  Siberia,  one  variety  of  a  dark  brown  color,  containing  cadmium, 
another  of  a  beautiful  bright  green;  at  Dognaczka  in  Hungry;  Bleiberg  and  Kaibel  in 
Carinthia;  Wiesloch  in  Baden,  in  Trtassic  limestone;  Moresnet  in  Belgium;  Alteuberg,  near 
Aix  la  Chapelle  (Aaclien),  iu  conceulrie  botryoidal  groups,  lu  the  province  of  Santander,  Spain, 
between  the  Bay  of  Biscay  and  the  continuation  of  the  Pyrenees  range,  at  Puente  Viesgo,  the 
mountains  being  only  four  leagues  from  the  coast:  the  smithsonite  here  occurs  in  Mountain 
limestone;  iu  other  places  it  is  found  in  dolomite,  probably  Muachelkalk;  it  is  In  vertical  lodes, 
found  frequently  in  scatenohedrons  as  a  pseudomorph  after  calcite.  At  Cigueuza.  6  miles  £.  of 
Santander,  the  lode  varies  in  width  from  1  to  3  meters  to  1  Inch;  the  mineral  is  dru^,  caveri- 
ous;  sphalerite  Is  abundant,  and  changes  into  pure  white  smithsonite;  the  latter  aiso  occun 
like  chalcedony,  in  reniform  and  botryoidal  masses;  it  sometimes  contains  galena  and  ccniSBfle. 
In  England,  at  Rougbten  Qilt,  Alstou  Moor,  near  Matlock,  in  the  Mendip  Bills,  and  elsewhere; 
in  Scotland,  at  Jjeadliills;  iu  Ireland,  at  Donegal.    At  Laurion,  Greece,  in  great  variety. 

Id  tlie  U.  States,  in  Conn,,  at  Brookfield  In  very  small  a.iiantities.  In  N.  Jersey,  at  MhM 
Httl,  near  the  Franklin  Furnace,  ouly  pulverulent  from  decomposition  of  zincite.  In  I^nn.,  at 
Lancaster  abundant,  and  often  in  flue  druses  of  crystals,  also  sometimes  psetidomorplious  after 
dolomite;  at  the  Perkiomen  lead  miue;  at  the  Ueberroth  mine,  near  Bethlehem.  In  scaleno- 
hedroDS,  also  an  earthy  variety  abundant  aa  an  ore.  In  WUcontin,  at  Mineral  Point,  ShulU- 
burg,  etc.,  constituting  pseudomorphs  after  sphalerite  and  calcite.  In  Minnesota,  nt  Ewing'ft 
diggings,  N.W.  of  Dtibuque,  etc.  In  south-western  Mmouri  associated  with  sphalerite  and 
calamiue  in  St.  Francois,  Jeffer^n,  Newton,  Jasper  counties;  also  with  the  lead  ores  in  the 
central  part  of  the  state.  la  Arkansat,  at  Calamine,  Lawrence  Co.;  In  Marion  Co.,  sometimes 
colored  bright  orange-yellow  by  greenockite  (CdS)  and  then  locally  known  as  "  turke;^-fat  ore." 

Named  after  James  Smlthson  (17M-1829),  who  founded  the  Smithsonian  Institution  in 
Wilmington.   The  name  calamiue  is  frequently  used  in  England,  cf.  calamine,  p.  549. 

Alt. — Smithsonite  changes  through  the  action  of  alkaline  silicates  to  the  silicate  calaThine. 
or  becomes  incrusted  with  silica  and  forms  quartz  pseudomorphs.'  It  is  also  sometimes  replaced 
by  limonlte  or  gStbite.    The  concretionary  variety  from  Spain  has  a  nucleus  of  calamiue. 

Ref.— '  Cf.  Breith..  72'  311',  Handb.,  1,  241,  1841;  Levy  also  gives  72=  20',  Ann.  Mines,  4. 
507.  1843.    «  See  Levy  and  Breith.;  also  Dx.,  Min.,  2.  150,  1874. 

Okthorhohbic  Zinc  Carbonate(?)  OriJUhs  <6  Dreyfus,  Ch.  News,  64,  67.  Aug.'  6,  1886. 
PVom  southwestern  Siberia,  associated  with  galena  and  barite  in  limestone.  Described  as  oc- 
curring in  right  rhombic  prisms,  often  showing  twinning.  H.  =  5-6.  O.  =  4*629.  Analysis 
of  crystals; 

CO,  85-21   ZnO  50  06   FeO  2  77    CdO  0  93   MnO  013   SIO,  6  63   H,0  5  38  =  100 

It  is  called  by  the  author  isodimorphous  with  calcite  and  aragonite,  but  Deeds  conflrmation. 
(Pseudomorphoua  7) 

270.  SPH ?ITR OOOB ALTTTS.    Wsisbaeh,  Jb.  Berg.-HQtt.,  1877.   Eobaltspath  Germ. 
Bhombohedral.   la  Bmall  spherical  masses,  with  crystalline  sar&ce  and  con- 
centric and  radiated  stmctnre. 

H.  =  4.  G.  =  4*02-4*13.  Luster  vitreouB.  Color  rose-red,  altering  snper- 
fioially  to  vel  vet-black.    Streak  peachblossom-red. 

Comp. — Cobalt  protooarbonate,  CoOO,  ~  Carbon  dioxide  37*1,  cobalt  protox- 
ide 62-9  =  100. 

AaaL— Winkler,  1.  c. 

GO,  S4-65     CoO  68  86     CaO  1-80     Fc,0,  8-41     H,0  1-22  =  99*94 

Pyr.,  eto. — B.B.  Id  closed  tube  becomes  black.   Attacked  slowly  bycoldacid;  rapidly  witb 
effervescence  when  warmed.   Reacts  for  cobalt  with  the  fluxes. 
Obs. — Occurs  sparingly  with  roselite  at  Schueeberg,  Saxony. 

Artil— Ad  artificial  rhombohedral  cobalt  carboDate  is  meutkmed  by  Senannont,  Aud.  Ch. 


Phya.,  30, 187,  I860. 
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2.  Araffonlto  Group.   RCO,.  Orthorhombio. 

377.  AHAOONTTB.  Spath  cmlcaire  crist.  eo  prismei  hexagones  doDt  les  deux  twuta  loiit 
■tries  da  centre  &  )a  cinMrnference,  id.  doDt  tes  deux  bouta  aoat  liases  (fr.  Spain),  DavHa,  Cat. 
Cab.,  2,  50,  52,  1767.  ArrnKoniacber  Apatit  Wem.,  Bergm.  J.,  1,  95, 1788;  Kiavr.,  ib.,  1,  299. 
Cnll's  Aoo..  1.  387,  1788  (inaktog  It  carboDate  of  lime).  AnrnguDiacber  Kalk^wth  'Wem.t 
fieiSm.  J.,  9^  74, 17V0  (after  Klapr.  anal.}.  Arragon  Spar  (var.  of  Calc  Spar)  JiTAwM,  Min.,  1, 
«i.  im.  ArrtgoDit  Wem.,  Estaet'i  Mtn.,  2.  lUW,  ItSQ.  JSxceDtrischer  Kalkitefn  JToralm, 
Tsbell.,  34,  74.  1800.  ArragODite  (first  made  dtntioct  from  Cnlc  Spar  througli  crvKt.)  Haujf,  Tr., 
2.  IHUl.  and  Brvcb.  Hin.,  1,  57fl^  1800.  Iglit  (fr.  Iglo.  TreDsyWanla)  Btmark,  Ber^.  J.,  3,  99, 
1798;  I^loit.  Nadetstein  Lem.  ErbaeDDtuio  pt..  FWrkalk  pt.,  Brballenkalkpt  ,  HprudcIstelD, 
Uerm.  Chimborazite  E.  D.  Clarks.  Add.  Fbil.,  3,  57,  147,  18:21.  Tantovizit  Brmtk.,  Haodb., 
352.  IMl:  TamoTicit  Haid..  Handb.,  1845.  Moswttite  Lnea,  N.  Clmento,  7,  458.  1858.  Oaerskit 
BratA  ,  B.  H.  Zte.,  17.  54,  1858. 

Stabaiies  Flott  Fenl.  Mamioreiu ramuloaua.  Linn..  8yst.,  188, 1768.  Stalagmitea  fwralltrfdea 
Vatl.,  2,  888.  1778.  Conlloidal  Aragoolte.  Cliaux  carbonate  corallofdes  il.,  Tr.,  3. 180L 
Ebeoblaibe  pt.  Wern. 

Orthorhombic.    Axes  =  0-t;'-22444  :  1  :  0-720560  Koksliarov'. 

100  A  110  =  31°  54',  001  A  101  =  4'J°  10'  ii",  001  A  Oil  =  35*  46'  30". 
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*  (183,  l-S) 

r  (158.  j-S) 

J  (151.  5  ft) 


Fig.  1,  Kamdotf,  Bcbmidt-Scfarauf.    3,  8.  Hottenberg.  Zeph.    4.  Molina,  8chimi{..    5,  He» 
rengnind.  Id.   6,  Homcheoz,  Id.   7,  Oberstelo,  Laap. 
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=  84*  88* 
pp'"  =  60'  2r 
rm'"  =  68'  54' 
m"'  =  86"  85* 


00 

PP', 
nn 
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Twine*:  tw.  pi.  m,  commonly  contact-twins,  also  peneti-ation-twiu8,and  as  thin 
twinning  lamellaa  producing  fine  striations;  twinnins 
commonly  repeated,  thus  producing  psendohexaeomu 
forms,  often  of  complex  structure  as  revealed  by  etching 
or  optical  examination  (cf.  f.  8-12);  a  six-fold  feather^like 
striation  on  c  (resembling  the  markings  on  t.  6,  p.  284) 
ooromon  with  twins  from  Sicily.  Crystals  often acicnlar, 
and  characterized  by  the  presence  of  acute  domes  or  pyra- 
mids. Also  globular,  reniform,  and  coralloidal  shapes; 
sometimes  cohimnar,  composed  of  straight  or  divergent 
fibers;  also  stalactitic;  incrusting. 

Cleavage:  b  distinct;  also  711;  h  (Oil)  imperfect 
Fracture  subconchoidal.  Brittle.  H.  =  3'5^.  G.  = 
2*93-2*95;  2'99  tamowitzite.  Luster  vitreous,  inclining 
to  resinous  on  surfaces  of  fracture.  Color  white;  also 
,jf  yellow,  green,  and  violet;  streak  uncolored.  Tj-ansparent  to  translucent. 
Optically  — .  Ax.  pi.  [a.  Bx  J_  c.  Dispersion  p  <  v small.  Befractire  indices 
(Badberg*)  and  axial  angles  (Kirchhoff^)  for  the  Franuhofer  lines: 


a 

0 

r 

2E 

2V 

Line  B 

1*62749 

1-67681 

1-68061 

80*  38' 

18'  6' 

"  C 

1-52820 

1-67779 

1-68208 

80'  424' 
80' 54'  . 

18°  r 

■  D 

1-53018 

1-68157 

1-68589 

18'  11' 

"  £ 

1-58264 

1-68684 

1-69064 

81'  94' 

81°  28^ 

18°  17' 

1-53479 

1-69058 

1-69515 

18°  23' 

"  G 

1-53882 

1-69886 

1-70818 

81°  49' 

18°  83' 

"  H 

1-54226 

1  70509 

1-71011 

82°  14' 

18°  42' 

Conp. — Calcium  carbonate,  CaCO,  =  Carbon  dioxide  44-0,  lime  56*0  —  100. 
Some  varieties  contain  a  little  strontium,  others  lead,  and  rarely  zinc. 

Var. — 1.  Ordinary,  (a)  Crystallized  in  simple  or  compound  crystals,  tlie  latter  much  the 
most  common;  often  in  radiating  groups  of  acicular  crystals.  Q.  =  2-927  Biot;  2-931  Haid.; 
2-962  Kamsdorf.Scbmid:  2-945-2-947  small  crystals,  Beud.  {b)  Columnar;  aloao  fine  fibrous  with 
silky  luster,   (e)  Hasoive. 

3.  Seaty  maative.  Saow-white  iSehaumkatfcy,  Qt.  2-984;  from  Wiederstadt,  apaeudmnorpb 
after  gypsum. 

3.  Stalaciitie  or  ttaitigmUic.  Either  compact  or  fibrous  in  structure,  as  with  o^clte;  ^pradA- 
ttsin  is  stalactitic  from  Carlsbad. 

4.  Coralioidai.  In  groupings  of  delicate  interlacing  and  coalescing  stems,  of  a  snov-white 
color,  and  looking  a  little  like  coral:  often  called  Flot'ferrHEiaenbWLthe  Oerm.). 

5.  Tamovittaie.  A.  kind  containing  lead  carbonate,  from  Tamowitz  in  Silesia;  with  G.t=2-90.* 
BOttger  found  8-89  p.  c.  PbCO..  PoKg..  4,1.  497,  1839,  and  Uerde  8  56,  Zs.  Er.,  9.  199,  1884. 
Traube  found  ih  an  aragonite  from  'Tarnowltz  0  80.  0  46  p.  c.  PbCO,  and  1*88, 106  ZdGOi;  the 
true  lamowitsite,  however,  gave  him  6-64  PbCO*  and  only  a  trace  of  sine,  Zs.  Er.,  16,  410^ 
1889. 
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A  nriety  from  Wjtbe  Co..  Ta..  gtre  DuDniagton,  7  88  PbCOa.  Proc.  Am.  Ch.  Bog.,  2,  1< 
im.  Collie  found  in  a  "  plumbowgonite"  from  Leadbitls,  0-8-1-8  p.  c.  PbCO,,  O.  =  8-9, 
J.  lb.  Soc.,  65,  9S.  1889. 

MvuottUt  U  ■  Hgbt  green,  columnu-,  radiated  variety,  from  tbe  Liaa  of  Oerfalco,  Id  Tuacuy, 
niDiHiDing  oc*rly  7  p.  c.  of  slrontium  carbonate  and  a  traceof  copper;  0.  =  S-884.  Omrakil*  ik 
rnimnnar  aragonlte  from  Kcrcbinsk,  Siberia:  O.  =  8-8M-2-4!U 

Vjt^  ate.— B.B.  whitma  and  falls  to  pieces,  and  aumetiuieK,  wben  containing  Btrontta,  in> 
l»nsa  more  intenaely  red  color  to  tbe  Hanie  tbao  ]^me;  oiherwiM  reacts  like  calriie. 

ObL— Tbe  most  common  repoaltoriea  of  anigokite  are  bnls  uf  gypoum,  beda  of  Iron  ore 
I  \t  Ill-re  ii  occurs  In  curalloidal  forms,  and  isdenoniiaaled  jlo$  ferri.  "fiineer  of  iron  "),  basalt,  and 
I'nijj  n>ck;  occasionally  it  occurs  in  lavas.  It  is  often  asMvcialed  witn  copper  and  iron  pjrltes, 
L':i't'iiB.  and  malacbite.  It  Is  forming  at  an  old  mine  iu  Slonte  Vasa,  lialy,  at  a  tempenture 
Ifl-iw  ilie  builiug  point  of  water;  also  at  a  temperature  uf  HO  C.  in  tbe  Eureka  mine,  Nevada, 
liir-  foraution  going  on  rapidly,  a  rate  of  Incb  iu  ttirec  weeks  being  noted  (J.  B  CurtU,  U.  B, 
(i.  (iiirv..  Uou.,  7,  37.  iWt).  It  coostitutes  tbe  pearly  layer  of  bliells.  Minute  pointed  crystata 
trt'i-iir  ill  dnisy  cavitieit  in  the  eiuter  of  the  tlu-rniHl  HpritijEx  uf  Bntleti. 

Ftrwt  discovered  In  Aragon,  Hpaln,  at  Molina  and  Vsleiicin,  near  Migratiilla,  In  six-sided 
;>ri>iii>,  with  gypsum,  embeduett  Id  a  ferniginouH  riny.  Hincc  found  at  Uiliu  in  Bohemia,  in  a 
itiii  iruvi-n^ing  basalt  in  Hue  prisms;  nt  tiiisbiich,  Kaisi-mtubl,  Baden;  at  BaumgHrlen  nnd  Tanio- 

iu  Silesia:  at  Leogang  in  Salzburg,  Austria;  in  Wallsrli.  Bohemia;  tlerreiigrund,  Hungary; 
[h'LiLiiii'zka:  with  sulphur  in  Hicily  iu  tiae  prisms.  Tbejlcw^/Vrr*  varii-ly  is  fouiul  in  greHl  rH'rffCtion 
III  -111'  Styrian  mines,  coating  cavities  and  even  caves  of  t-oiisiderable  extent,  and  a.<«4K-uU(-d  wilb 
M'lertie.    At  DuftoD,  a  diky,  tibrous  variety,  cslleit  f^r,  (KTurs  traTer>iiig  shale  tn 

uiu  vcIds,  generally  associated  with  pyrite.  In  Burkinrliamfchire,  Devonshire,  elc,  it  occura 
iu  '^ulactitic  forms  id  caverns,  and  of  snowy  wbitenes.t  at  Leadhills  in  Ijauarksblre.  At  Alston 
MiMir,  Due  tapering  cryktala.  A  banded  and  fibrous  form  (**  alahaster '')  of  a  delicate  blue  at 
L  lUmu.  fbili. 

.\nigouite  in  fibrous  crusts  and  other  forms  ocrura  iu  wrpentlne  at  Hol)okfn.  N.  J.  (It  has 
i>u'ii  i-mIMI  niagoesite).  Coralloidal  anigouitv  occurs  htmrin^rly  tLt  Lockport,  N.  Y.,  (MUtiiig 
g>[Mim  in  geodes;  at  Edenville.  24.  T.,  lining  cavilivs  of  antetiopyrile  and  plmnum-osidcrile:  at 
ilif  FaHiib  ore  bed,  Kussie.  N.  T.;  at  Hadilam,  Conu..  in  thin  wants  bi-tween  layi-rH  of  >;iiei)i8; 
»•  New  Uurden,  in  (  hfster  Co.,  Peiin.;  at  Wood's  Mine,  LnncHHier  Co.,  Pcnn,;  at  Warsaw,  III., 
lining  ireofles:  Minc-lu-Mottc,  Mo.,  in  crystuls;  on  the  north  Ixiundary  of  the  Creek  nation,  16 
nj.  tiDiii  the  (-rosniiig  of  tbe  Arkansas,  iu  hexagonal  crj'stals  nearly  \  iu.  through.  VloB  ferH  In 
lue  (Jrpm  Mi.s..  New  Mexico. 

AIL — Aragouite  may  under^  similar  changes  with  calcitp.  Pscudomorplis  of  copper  after 
sni:r"niie  occur  at  Corocoro,  Bolivia  (kcc  p.  22). 

A  change  by  paramorphixm  to  ralcite  Is  not  imrommon:  the  reverse  clinnge,  yielding 

xlnmurpbs  of  aragimite  after  calclle.  Is  rare  (i-f.  Bauer,  Jli.  Min  ,  1,  12,  1K9(>).  The  change 
i-'itii  r-alcite  ran  be  Caused  by  elevation  uf  temperatun',  as  Khown  by  the  loss  in  sfHi'Itlc  gravity 
iKwr),  aud  in  tbe  rliange  to  uniaxial  cliariu-ter  (Kk-tiii;  cf.  nlso  Mjri:.  Jb..  1.  62.  lHS(t. 

Ref. — '  Bilin.  Min.  Runs!.,  6,  2«1.  187S.  The  priMiuitic  anple  mtn  "  incn-ascN  ■with  rise  of 
'iriitit  ralure,  2  46 '  for  IW  and  **  dimiui.Hhes  5  2y  .  .MitKc-h..  Pogi:..  10.  it4.  IM:iT.  Bet-ken- 
i<  ui.;i  mukes  tbe  crystals  bemimorphlc  twth  in  the  dirt'Ctioii  of  tin-  h  and  ^  iixes,  snd  hence  ap- 
{nK  iit  simple  crystaU  would  become  twins  with  A  or  c  as  twinning  plauch,  Zh.  Kr.,  14,  ()75, 

'  See  Mir.,  Min.,  567.  1852;  Srhrauf,  Atlas  xxi-xxill,  1872,  also  Bcr.  Ak.  Wieu.  63  fS),  734. 
1-7".  66  (1).  2.50,  1872;  I>x.,  Mi».,  2,  HB,  1874;  Zeph..  Bcr.  Ak,  Wiin.  71  2:i;i,  IHT."!,  nrw 
I'.iij-  'i.  list,  aiitborilies,  etc.,  be  adds  several  vicinal  priHnialic  pliini  t.;  (iiii..  Imii'x,  1.  '.Jitlt,  IHHfl. 
<>:i  till-  ttt|»ering  forma  with  high  indices,  see  WetiNky,  tartio^\ il/ite,  Zs.  («  (<cs.,  9,  7:i7,  1K,'>7; 

!  iiii.i.  Poir;;.,  126,  147,  IH65;  Zopb.,  Langer,  ta.  Kr„  9,  IMl,  I88.>.  '  Linigi-r.  1.  r.  *  Traubc, 
T.riuiwitz.  i.  c. 

Ct  Sciimuf.  1.  c,  also  Bon..  Ann.  Ch.  Phvs.,  41.  fiO.  1H.)4;  L«'v<l..lr.  Bi  t  Ak.  Wien,  19.  10, 
*  Rudberg.  Pogg.,  17,  7,  1829;  cf.  also  Wilde,  il),.  80.  2-.;.j,  is.-.t);  Hcu-sm  t.  ili .  89,  -iai, 
l-'>:i:  Milltrirli  ib.,  131,  89H,  1H64;  Lang.  Ber.  Ak.  Wii-n,  83  (2).  671.  IHhi.    '  Kii'Minff.  lli., 
108.  ,V:7.  also  Dx..  N.  K..  34.  1867.  Min..  3.  9ll.  1874.    On  pf/ro-itertnriif/ (t.  Hitiikel, 

Al>)i.  aacba.  QvB.,  10,  1874;  Beckenkamp,  Zs.  Kr.,  14,  !175,  18SH.  On  tirhtiitf.  Bccken- 
IbiUip.  l.c 


278.  BROMUTE.  Barytocalcite  /.  F.  W.  Johntion.  Phil.  Msr..  6,  1.  IPJW.  10,  373, 1837. 
r.iivilcwreo-carbonate  of  Baryies  (from  a  wrong  anal.)  Thonuum.  Hec.  Gen.  Sc.,  1,  878,  1835. 
li:  tui.iie  Thtmuon.  Phil.  Mag.,  11,  45.  48.  18:17.    Alstonlte  Breith.,  Uandb..  3,  255,  1841. 

Orthorhonibic;  form  near  witherite.  The  orvstals  are  diliexahedral  pyramidg 
formed  by  complex  twinning' ;  tho  faces  are  horizontally  striated,  and  also  divided 
vertir-allv  >>▼  a  niedial  tvinning  line  (£.  1,  3).    ryiiimid'al  angles  57"  'iQ'  adjacent, 

fleavage:  m  imperfect.  Fracture  nneven.  11.  =  4-4*r).  G.  —  3-718,  Th.; 
3'7UU,  J.    Laster  vitreoua.   Colorless,  snow-white,  grayish,  ]>ale  cream-color,  pink. 
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CABBOHATEa. 


Tnnslncent.  Optically  — . 
angles': 


Des  Cloizeaux, 


Az.  pi.  \a.  Bx  X      DiBpersion  nearly  zero.  Axial 


2E,  =  9-  50'  at  IT  C, 

=  11"  10'  at  Ul-S"  0.,  Dx. 

Comp. — An  isomorphous  com- 
ponnd  of  the  carbonHies  of  barium 
and  calcinm,  (Ba,Cii)CO,;  ratio 
of  Ba  :  Ca  =  1  :  1  (anal.  1,  2), 
alBO  3  :  4  (anal.  3),  I  :  3  (anal.  4). 
BaCOj.CaCO,  =  Barium  carbonate 
66*3,  calcium  carbonate  3T"T,  or 
Carbon  dioxide  29*6,  baryta  51-5, 
lime  18-9  =  100.  Strontium 
carbonate  is  given  in  some  analy- 
ses. 

Anal.— 1-4,  Becker,  Z3.  Kr.,  13.233, 
1886.    Cf.  also  Sth  Ed.,  p.  693. 


CO,       BaO  CaO 

1.  AlatOHMoor  *  29*65      50-97      19-88  inBol.0-35  =  100-70 

2.  "  "  3  29-52  51-45  19-89  MnO  0-20  =  101  06 
8.  '*  "  1  81-71  44-69  28-40  MnO  0-29  =  100  09 
4.      *'       "             i  33-21      87-41      29  06  MnO  0  30  =  98-98 

Pyr.,  etc.— Same  as  for  barytocalcite,  p.  289. 

Obs.— Found  at  the  lead  mine  of  FallowSeld,  near  Hexbam  in  Nortbumberland,  with 
witberite,  and  at  Bromley  Hill  near  Alston  in  Cumberland,  io  veins  with  galena,  wbeoce  the 
tuuue  ^wnUte,  given  by  niomson.  Host  English  mineralogical  authors  have  set  aside  Thom- 
son's name,  although  the  earliest  and  of  Britiui  origin,  for  Breithaupt's.  There  appeais  to  be 
no  sufficient  reason  for  this. 

Re£-<  Min.,  2.  79,  1874. 


279,  WrrHBRITE.  Terrs  ponderosa  aerata  WiOiering,  Tri.  Bergm.  Sciagr.,  29.  1783, 
Phil.  Trans. ,  298,  1784.  Witherit  Wem.,  Bergm.  J.,  2, 220, 1790.  Aerated  Barytes  WcM,  Mem. 
Manchester  Soc.,  3,  099,  1790.  Barolite  Kirwan,  Min.,  1,  184,  1794.  Kohlensaurer  Baryt 
&«rm.   Baryte  carbonatee  Fr. 

Orthorhombic.    Axes  ri:li&=  0*6032  :  1  :  0*7302  Des  Cloizoaui. 
100  A  110  =  31°  6',  001  A  101  =  50°  20^',  001  A  Oil  =  36°  8i'. 


TanoM: 
h  (010.  t-l) 


e  (001,  O) 
m  (110,  /) 


bm  =  •58'  64' 
mm'"  —  6*^°  12' 
gg'     =  57-51' 


g  (ISO,  1-5) 
«  (014,  i-l) 

»'  =  20'  411' 

xx'  =  40°  r 

kk-  =  72"  16i' 


X  (012, 
;i(011,  l-l) 

W  =  111'  18' 
hi  ~  *84'  24' 


f  (021,  2-1) 
I  (031,  3-1) 


n  (041,  4-1) 


W  =180' 56* 
na'  =  143°  12' 


Crystals  always  repeated  twins, 
with  tw.  pi.  Ill,  ctosely  simuliit- 
ing  hexagonal  pyramids,  (f.  1-5); 
structure  often  highly  complex 
(f.  6).  Faces  usually  rough 
and  horizontally  striated.  Also 
in  globular,  tuberose,  and  bot- 
ryoidal  forms;  structure  colum- 
nar or  granular;  amorphous. 

Cleavage:  b  distinct;  m,  z  im- 

gjrfect.  Fracture  uneven, 
rittle.  H.  =  3-3*75.  fi.  = 
4*-29-4-35;  4-277  Dmr.  ;  Luster 
vitreous,  inclining  to  resinous  on 


Section  I  e.  Ox. 
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nrtices  of  fnctnre.  Color  white,  often  yellowish^  or  graruh.  Streak  white. 
Sabtransparent  to  traaslacent.    Optically  — .    Ax.  pi.  \b.    Bx  X  c. 

2B,  =  26*  30'  at  17"  C,   =  26'  24'  at  121*'  C,  Dx. 

C0a^— Barium  carbonate,  BaCO,  =  Carbon  dioxide  22*3,  baryta  77-7  =  100. 

Tbomion's  BtUfkato-wlmaU  €f  Barjfta  U  wltherite  iocruited  by  barite,  ai  ibown  by 

Heddle. 

Pyr^  ate. — B.B.  fuses  at  3  to  s  bead,  coloriog  the  flame  yellowish  gnen ;  after  f  iiBion  reacts 
ftlkaline.  B.  B.  on  charcoal  with  noda  fuse*  eaMly,  and  is  sbw>rbtHl  by  the  coal.  Soluble  In 
dilute  hydrochloric  acid;  this  xolution,  eren  when  rery  much  diluliHl,  gives  with  sulphuric  acid 
s  white  precipitate  which  is  Eniiohible  in  acids. 

Obs.— Occurs  at  Alsloo  Moor  iu  Cumberland.  asBoctated  with  galena,  in  veios  traveDtinf;  the 
co&l  formation :  at  FallowHeld  near  llvxham  in  Norlhumberlaud,  in  largu  quaulitlt-s,  bImi  in 
ipleodid  crystals,  sometimes  iransparent,  and  occasionally  0  in.  long;  at  Anglc/jirke  in  Lan- 
cssbire,  a  fibrous  variety:  At  Arkendaie  in  Yorksliire;  near  81.  Avaph  in  Kliiitsliirc:  Tamowitz 
iu  Silesia;  Szlana,  Hungary;  Leogang  io  Salzburg;  Peggau  iu  Stvria;  ZmeuT  in  the  Altai; 
Mine  places  in  Sicily;  the  miue  of  Aniueros,  near  Cotiuimbo,  ('bill;  L.  Elaug  Island.  Near 
Le\iii£toQ,  Kentucky,  with  barite.  In  a  silver-bearing  vein  Dear  Itabbit  Mt.,  Thunder  Bay, 
L.  Siitwrior.  • 

Ait— Witherito  is  altered  to  barite  tbrouf^b  the  nctlon  of  cstruim  suI])hAte  In  solution  at  the 
onlinsry  temperature,  or  by  the  action  of  other  sulpliales  iu  suluiiou,  or  of  wiit^r  coutaiuing 
sulphuric  acid. 

Aztit^Formed  from  fusion  of  alkaline  chlorld'-sby  Bourgeois,  Bull.  Soc.  Uio.,  6,  111,  1883. 


asa  STRONnAlfTTB.  Slrontianit  SuUtr.  Lichtenberg's  Mag.,  7,  3,  68,  Bergm.  J.,  1.  9, 
433.  i;Sl.  Stronlian  Wern.  Stroutlaiiil.  Knhlengaure  i^troDthuierde.  Ktapr.,  Crcll's  Add..  3, 
]f9,  ITVS;  1.  99.  1794:  Beitr..  1.  208.  .Mineral  from  Stroutiao.  Sironlian  8|iar  (not  Slronlltes  = 
Strontis),  Hope,  Edinb.  Trans..  4.  8,  1798  <rend  Ntiv.,  1793).    Sln>ntinne  c-arbonatt^  Fr. 

Enimoaite,  Calcareo-carbonate  of  .Slronliau  Thomson,  Kit.  lien.  Sc..  3.  41-1.  1836. 
C&h'iostroDtianit  Catbrein,  Zs.  Kr,  14,  366,  1888.  Barystroutiauite,  Slromuite.  8.  Traill,  £d. 
Pbil.  J.,  1,  380.  1819. 

Orthorhombic    AieB  &\h\d.  =  0-60901  :  1  :  0r'i:W8  N'ttumanii'. 
100  A  110  =  31°  20i',  001  A  101  =  49"  55^',  001  A  Oil  =  35"  54'. 


Forms*: 

b  (010,  i-I) 
e  (091.  0) 

■n  (110.  1) 

t  (102,  fi) 


e  (012, 

S  (U23,  I  i)* 

4:  (Oil,  1-1} 

i  (032, 

I  (021.  2-1) 

e  (081,  3-1) 


f  (041,  4-1) 
0  (Uttl,  0-1) 
;  (081.  8-i) 
X  (0  12-1,  13-1) 
rj  (0  241.  24-iJ* 


(118,  1)« 

(112,  1) 

(44.1,  j) 

<1U,  1) 
(332, 
(221 


<f>  (SSI.  8) 
A  (441,  4) 
d  (681,  6)^ 
€  IHHI,  8) 
a)(l2  12  1,  12)« 
i>  (40-40  1.  40>» 


Pig.  1,  Haram,  Westphalia,  Lasp.      2.  Brixlocu'.  Vnlrioairontianite,  Calhrein. 

3,  Claustbal,  Whg. 


MM' 

•68'  «■ 

a 

M 

89°  48- 

51  81' 

nr  48' 

ir 

94  48 

110°  44 

?! 


=  141' 54' 

=  154  4 

=  160  24' 

ir*  =  166  52' 

W  =  173  25' 

e€   =  24°  .13 

w   =  34'  50 


cp  =  54  18' 

f-0  =  64  24 

c/i  -    7(1°  14' 

eif>  -  76  32 

eX  =  79  4tt' 
r;        HI'  5-2' 

,-f.)  =  KtS'  :u 

rt/*  =  HM'  OH' 


pp 


58"  24' 
87  50' 
106  59 

84"  34 
40'  rts- 

58  sr 
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CABBOSATBa. 


Twius:  tw.  pi.  m  very  common,  usnally  contact-,  rarely  penetration-twins, 
also  repeated,  trillings,  fourlings,  and  again  polysynthetio  giving  inclosed  tw. 
lamellse.  Crystals  often  acicular  or  acute  spear-snaped,  like  aragonite,  from  the 
presence  of  acute  pyramids  and  brachydomes;  forme  hhl  and  0-2A-;  often  present 
togetlier  (f.  2)  giving  a  pseadohexagonal  aspect.  Also  in  columnar  globular  forms; 
fibi'ous  liiid  granular. 

Cleavagt::  m  nearly  perfect;  ■  b  in  traces.  Fracture  uneven.  BrittieL 
H.  =  3*5-4.  G.  =  3*680-3*714  Dmr.  Luster  vitreous;  inclining  to  resinons  on 
uneven  faces  of  fracture.  Color  pale  aspanigus-green,  apple-greeu;  also  white, 
gray,  yellow,  and  yellowish  brown.  Streak  white.  Transparent  to  tranBlucenL 
Optically  — .    Ax.  pi.  ||  b.    Bx  J_  c.    Dispersion  p  <  v  small. 

2E,  =  12*"  17'  2Ebi  =  13°  24'. 

GoKp.— Strontium  carbonate,  SrCO,  =  Carbon  dioxide  29*9, .  strontia  70*1 
=  100.    A  little  calciumjs  sometimes  present 

Cf.  analyses,  5lb  Ed.,  p.  699,  Macndnm  obtnined  for  selected  strontlanlte  from  Strontian: 
SrCO,  94-50.  BaCO»  O'Sl,  CaCO,  4-83  =  99-53.  The  white  massive  form  gave,  with  56-»0'5rC'O, 
and  6-Sl  CaOO.,  etc.,  also  21-25  SrSO,,  10  01  BaSO*  and  3-64  CaSO*.  Alio.  Mag.,  6.  178.  18f<5. 

Heildle  describes  a  variety  from  Sullierland  wiih  8  53  CaO,  G.  —  3'447,  Miu.  Mag.,  6.  175, 
1883.  Vrba  (1.  c.)  gives  (anal,  by  Kovaf)  6-37  CaCO,  aud  G.  =  8-69,  for  the  stroiitianite  from 
Altahleo. 

Tliuni-soD  obtained  in  his  emmoniie  "from  Massachusetts":  SrCO,  83-69,  CaCOi  12*50, 
Fe«0, 1-OU,  zeolite  3  79  =  99-98.  G.  —  3  946.  Named  for  Pruf.  Emmous.  Catlireiu  gives  for 
a  similar  mineral  (eateiogirontianiUs)  from  Brixlegg,  Tyrol;  SrC^O.  86-89,  CoCO,  1814  =  lOO  Oa 
It  ocnirs  in  highly  modified  crystals,  f.  2,  Zs.  Kr.,  14,  866,  1888. 

Traill's  »tromnite  is  pronounced  a  mixture  hy  Oreg  and  Lettsom.    It  Is  from  near  StnMO- 
ness,  on  Pomona,  one  of  the  Orkneys. 

Fyr.,  etc — B.B.  swells  up,  throws  out  minute  sprouts,  fuses  ouly  on  the  thin  edges,  and 
colors  the  dame  stroutia-red;  the  assay  reacts  alkaline  after  ignition.  Moistened  wilh 
hydrociilitric  acid  aud  treated  either  B.B.  or  in  the  naked  lamp  ^ives  an  intense  red  color.  Wllh 
soda  un  charcoal  the  pure  mineral  fuses  to  a  clear  glass,  ana  is  entirely  absorbed  by  the*ooali 
if  lime  or  iron  be  present  they  are  separated  and  remain  on  the  surface  of  the  coal.  Soluble  in 
hydrochloric  acid;  the  dilute  solution  when  treated  with  sulphuric  acid  gireg  a  white 
precipitate. 

Oba.— Occurs  at  Strontian  in  Argyllshire,  In  veins  traversing  gneiss,  alon^  with  galena 
and  barite,  in  acicular  diverging  and  tibrous  groups,  rarely  in  perfect  crystals;  in  Yorkshire, 
England;  Giant's  Causeway,  Ireland;  ('lausthal  in  the  Harif;  Brilunsdorf,  near  Freiberg,  Saxony. 
Leogang  in  Salzburg;  on  the  Grosskogel,  near  Brixlegg,  Tyrol  {calciMtrontiajuUy,  massive  sod 
in  tine  crystahi  In  the  neighborhoud  of  Uamm,  Westphalia;  at  the  Wiltielmine  mine  near 
Altahlen.  MUuster,  Westphalia,  in  large  crystals  up  to  20  mm.  lu  height  and  16  mm.  in  breadth. 

In  the  U.  States  it  occurs  at  Schoharie,  N.  T.,  In  grauular  and  columnar  masses,  and  also 
in  crystiils,  forming  nests  ur  geodes,  often  large,  in  the  liydraulic  limestone,  associated  with 
barite,  pyrite,  and  calcite.  At  Clinton,  Oneida  Co.  At  Muscalonge  Lake  a  massive  and  fibroos 
variety,  of  a  white  or  greenish  white  color,  sometimes  the  matrix  of  duorite.  Chaumonl 
Bay  and  Theresa,  in  Jetfersou  Co.,  N.  Y.,  Mifflin  Co.,  Peon.,  are  other  localities.  Sparinglyon  . 
Bt.  Helun'a  Is.,  near  Montreal. 

Alt.— Strontianite  is  altered  to  cclestite  in  the  same  way  as  witherile  to  barite. 

Arti£— Formed  by  fusion  in  alkaline  chlorides  in  elongated  prismatic  crystals,  optically 
negative,  Bourgeois  Bull.  Soc.  Min.,  6,  i.ll.  1882. 

Ref. — '  Credited  by  Zippe  and  by  Hausmann.  Strontianite  is  bemimorphic  according  to 
Beckenkamp,  cf.  aragonite.  '  Cf.  Mir.,  Min.,  569.  18o2.  ■  llbg.,  Clausthal,  Min.  Not.,  9.  41, 
1870.  *Lasp..  Hamm,  Westphalia,  Vh.  Ver.  Rheinl.,  23,  308,  1876.  •  Cathreln,  Brixlegft 
ealeuntrontianite,  1.  c.   *  Vrba,  Altahlen,  Zs.  Kr.,  16.  449,  1889. 


281.  OBBUSSmi.  WifiuBiov  Theophr.,  etc.,  Cerussa  PUn.,  etc.,  Affrie.,  but  only  the 
artificial.  CeriuBa  nativa  ex  agro  Vicentloo  Gmimt,  Foss.,  85,  1665.  Btyspath  (=  Bleimth 
Germ.),  Minera  Plumbl  spathacea.  Wall.,  Min..  295.  1747.  Plomb  spathique  F^.  TW.  Wall 
Min.,  1,  536.  1753.  Bly-Spat,  Spatum  Plumbi  (the  hard);  Bly-Ochra.  Cerussa  nativa  (the 
pulverulent),  Grorut,,  Min.,  1758.  Plumbum  acido  aereo  mineralisatum  Bergm.,  Opusc.,  2, 436, 
1780.  ■  Weissbleierz  Wem.;  Plombe  blanche  i^.,-  White  Lead  Ore.  Kohlensaures  Blei  Oem. 
Carbonate  of  Lead.  Plomb  carbonate  Fr.  Ceruse  Beud.,  Tr.,  2,  363,  1832.  Cerussit  EM., 
Handb.,  508,  1845.    Igl^iasite  (Zinc-Bleispatb  Kenten)  Huot,  Min.,  618,  1841.  Cerusite. 

Orthorhombic.    Axes  &'.l:b  =  0-609968  :  1  :  0*723003  EoksharoT*. 

100  A  HO  =  31"  22'  65",  001  A  101  =  49"  50'  49",  001  A  Oil  =  35*  52*  1". 
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y  (102.  f  i) 
«  (101. 
«  (808.  H) 
<  (901,  »4) 

t  (016,  i-l)* 

r(oi8,  H) 

«  (012,  i-i) 
?  (028.  l-i) 
*  (Oil, 
c  (087.  f  i)* 
f  (076,  f  I)* 
S  (082.1-1)" 
>'  (021.  2-i) 


i?(osa,  f  i)> 

«  (081,  8-i) 
s  (Oil,  4-Q 
n  (051,  M) 
(  (061.  6-i) 
u  (071,  7-i) 
C  (081,  8-1) 
n  (OW.  W)* 
S  (0101,  10-5)« 
tl  (0141.  14-0* 

h  (114.  i) 

*  (118,  i) 

#  (119.  i) 


P  (111.  1) 
r(221,  2) 
e  (831,  8) 
b  (1414  1,  14)* 
e  (818.  1-8) 
J  (311,  8-ft) 
u  (211,  2-S) 
^  (824,  fl) 
n  (828,  1-1) 
(322.  f  D 
Jf(11181,  18-f})« 
8  (662,  8-1) 
)»(84a.24) 


J  (864.  l-f)*? 
V  (363.  H) 
*f  (861.  6-|>' 
a  (122,  1.2) 

»  (121.  2-S) 
A  (877,  14) 

t  (184.  f  S) 

(133.  1-g) 

€  (894.  1-8) 

0(181.8^) 

w  (154.  t-i)* 

J7(l«l.  e-V 
*r  (178,  f9) 


3. 


:7 


r  ft 


6. 


^^^^^^^ 


lenixrille.  8,  Rezbanya.  Sduauf.  4,  PelB0cz-Ard6.  Schmidt.  6.  8.  Berezov  Kk 
6,  Central  Ci^,  Col.,  Brown.   7,  Schrauf.   9,  10,  Traoabaikal.  Ek. 
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288  CABSONATES. 

ff'"    =  40*  12*  i£   -  110°  40'  er   =  70°  llf       0^     =   85'  80^' 

mm'"      "ea'  46'  60"       w"  =  130°  30'  ce   =  W  80'  =   52'  47 

rK      =  67"  Iff  »'   =  141°  51'  cw    =  68°  2'  .„     _  i*. 

Jr      =185-16'  -   =1«0=23'  =67°  584'  =    S"  46^ 

_  *r»  ft'  =         8i'        «>'  =  68-  16'  =   67"  60" 

Z  •fto»  J^'  =  24°  60'  =  87°  42'         m"      =    85-  68' 

rS-     Z   M»  oS'  »   =  84°  46'  m'    =  67'  58i'        00"'   =  108°  68' 

S     =  71-  44'  ep  =  64"  i4'  aa'  =  61°  18*' 

Twins^ :  tw.  pi.  m,  very  common,  contact-  and  penetration-twins,  often  repeated 
yielding  six-rayed  stellate  groups;  also  less  common  tw.  pi.  r  (130).  Simple  crystals 
often  ^balar  I  b,  prismatic  ||  a;  alBO  pyramidal.  Bracliydome  faces  and  b  usually 
horizontally  atriat^,  aUo^  often  striated  \  edge  m/p  or  i/p.  Crystals  grouped  in 
clusters,  and  aggregates.  Rarely  fibrous,  often  granular  massive  and  compact; 
earthy.    Sometimes  stalactitic. 

Cleavage :  m  and  i  (021)  distinct ;  h  and  x  (013)  in  traces.  Fracture  couchoidaL 
Very  brittle.  H.  =  3-3'5.  G.  =  6'46-6'574  Dmr.  Luster  adamantine,  inclin- 
ing to  vitreous,  resinous,  or  pearly;  sometimes  submetallic,  if  the  colors  are  dark, 
from  a  superficial  change.  Color  white,  gray,  grayish  black,  sometimes  tinged  blue 
or  green  by  some  of  the  salts  of  copper;  etrewt  uncolored.  Transparent  to  sub- 
translucent.  Optically  — .  Ai.  pi. \h.  Bi _L c.  Dispersion  p>  v  laige.  fii- 
dices  and  axial  angles,  Schrauf : 

a              fi  y  2V  2E 

•    Line  B          1-79145  2-06954  2-06131  8°  22'  17*  16*' 

"    D          1-80368  2-07628  2-07803  8"  14'  17'  8' 

"    E          1-81641  2-09194  2-09344  . ' .    7"  35'  15"  55' 

Also   2E,  =  18"  22'  at  12°  C,  20''  20'  at  71 'S"  0.,  22"  2'  at  95-5'*  C,  Dx\ 

Comp. — Lead  carbonate,  PbCO,  =  Carbon  dioxide  16*5,  lefui  oxide  83*5  =  100. 

Eersten  obtained  for  the  igtaioiite  (Schw.  J.,  66.  865.  1882):  PbCO.  9310.  ZnCO.  7DS  = 

99-12.   Q.  =  69. 

Pyr.,  etc.=lD  the  closed  tube  decrei^tates,  loses  carbon  dioxide,  tuniB  flist  yellow,  sDd  at  a 
higher  temperature  dark  red,  but  becomes  ssatu  yellow  on  cooling.   B  3.  on  charcoal  fuses  tsij 

easily,  and  In  R.F.  yields  metallic  lead.    Soluble  in  dilute  nitric  acid  with  eflervesceoce. 

Obs. — Occurs  in  connection  with  other  lead  minerals,  and  is  formed  from  galena,  wbidi,  is 
It  passes  to  a  sulphate,  may  be  changed  to  carbonate  by  means  of  solutions  of  calcium  bicarbon- 
ate. It  is  found  at  Johanngeorgeust&dt  in  beautiful  crystals:  at  Berezor  in  Siberia;  in  the 
Altai ;  at  Nerchlnskandln  fine  crystals  in  the  Transbalkal  at  the  Kadainsk,  Tainioak,  and  other 
mines;  Monte  Poni,  Sardinia;  Pajsberg,  Sweden;  near  Bonn  on  the  Rbine;  Friedrlchssegen 
near  Braubac^,  Nassau;  Badenweiler.  Baden;  at  Clausthal  Id  the  Harz,  and  at  Andreasberg 
^lelglimmer):  at  Bleiberg  in  Cariuthia;  at  Mies  and  Pribram  in  Bohemia;  at  Rezbanya  ana 
Telekes,  Hungary;  Laurion,  Greece;  in  England,  in  Cornwall,  in  the  mine  of  St.  Mfaveis: 
delicate  crystals  lU  in.  long  were  formerly  found  near  St.  Austell  and  elsewhere;  at  £.  Tamar 
mine.  Devoo^ire;  near  Matlock  and  Wirksworth,  Derbyshire;  in  Cardiganshire,  Wales;  at 
lieadhills  and  Wanlockhead,  Scotland,  formerly  in  fine  crystals;  In  Wicklow,  Ireland,  magDifi- 
ceot,  sometimes  in  heart-shaped  twins.  In  pseudomorphs  after  anglesite  and  leadhilllie,  at 
Leadbills. 

Found  in  Mate.,  sparingly  at  the  Southampton  lead  mine.  In  Ann.,  at  Phenlzrille,  in  fioe 
crystals,  often  large;  also  at  Perkiomen.  In  If.  York,  at  the  Bossle  lead  mine,  rare.  In 
Frederick  Co.,  Maryland,  with  anslesile  at  a  lead  mine,  2^  miles  S.  W.  of  Union  Bridge. 
In  Virginia,  good  crystals  at  Ausnn's  mines,  Wythe  Co.  In  N.  Carolina,  in  King's  mine. 
Davidson  Co.  At  Valle's  diggings,  Mo.,  but  seldom  crystallized;  in  good  crystals  tt 
Franklin  BXirnace,  Washington  Co.;  in  Wisconsin  and  other  lead  mines  of  the  northwestern 
States,  rarely  in  crystals;  at  Hazelgreen,  crystals  coating  galena;  near  the  Blue  Mounds.  Wis., 
at  Brigham's  diggings,  In  stalactites.  In  Cotcra4o,  at  Leadville,  and  elsewhere.  In  Uiah,  at  the 
Flagstaff  mine  in  very  thin  delicate  tables.  In  Arisona,  at  the  Flux  mine,  Pima  Co..  in  large 
ctystalline  masses  up  to  60  lbs.  in  weight;  in  crystals  at  the  Red  Cloud  mine,  Yuma  Co. 

BUierde  occurs  in  opaque  earthy  nodules  at  Tamowitz,  Kali  in  the  Eifel,  and  elsewhere. 
BUitehw&ne.  a  black  carMmaceous  lead  carbonate,  occms  at  Tamowlta.  Mies,  i^denweiler,  etc 
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Alt— Cenurite  oecun  altered  to  pyromorphlie.  galena,  minium. 

PMudomorpba  after  galeoa,  pbcwgtiDfte,  anglesitt;,  leadbllHte,  Hoarlte,  etc.,  have  been  noted. 
Aittf.— Cr.  Ribao.  C.  R..  93,  WM.  IbHl. 

Obienred  u  a  recent  formatfon  at  Pompeii;  alio  similarly  at  Laurium.  Greece. 

Rti— >  Min.  RumI.,  6,  100,  1870.  *  For  lisU  of  planes,  authorities,  etc.,  cf.  Mir.,  Mio.,  MO, 
1653;  Lang,  Vh.  Min.  Qes..  9. 152, 1874;  Dx.,  Min.,  3. 15S,  1874;  tichiauf.  Atlas,  xu-xlii,  1877; 
Schmiilt.  Za.  Kr.,  «.  546,  1881;  Odt..  Index,  1,  401.  188«.  Cf.  also  Zeph.,  Ber.  Ak.  Wleo,  «2  (1)^ 
43».  1870.  Lot<w,  1874.  1878;  Kk..  1.  c;  Sclnmuf,  Min.  Mittb..  808,  1879;  8lg..  Vb.  Ver. 
KbeiDl..  33.  244,  1876.  Jb.  Min.,  1. 187,  1880;  Mien.  La  C'rols,  Zi.  Kr.,  «,  SW,  1882;  Artlnl. 
Budinia.  Mem.  Aoc  Unc,  6.  read  Dec.  3. 1888.  Dannenberg  gives  a  pyramid  (4-86-45).  Zi. 
Kr..  18,  $4.  1800. 

1  Scbmidt.  1.  c.  *  MOgge,  Spain,  Jb.  Min.,  3.  89, 1883.  ■  Llweh,  Uadenweiler,  Zs.  Kr.,  9. 
SIS.  1884.  *  Cf.  Kk.  andSciuaur.  Slg.,  1.  c.  «  Negri.  Auroua,  Kiv.  Min.  Ital.,  4,  41, 188% 
*Aitiiii,SanUala,l.c.  •  Ber.  Ak.  Wteo,  42,  120;  ItSo.   N.a,49.  1867. 


8.  Barjrtocalclte  Group.  Monoclinia 


SSa.  BABYTOOAXXnTB.  Bnolu,  Ann.  PhU..  8. 114, 1894. 

Monoclinic.  Axes  it  i  h  :  6  =  0-77171  :  1  :  0-G2545;  fi  =  TZ^  A3'  = 
001  A  100  Brooke'. 

100  A  110  =  36'  33',  001  A  101  =  *32"  26',  001  A  Oil  =  30*69|', 

Fotw> :  e  (001.  O)  g  (190.  ^3)  x  (131,  3-^)  p  (161, 6-i) 

«(100.  i-a  m{UO.  I)  Q  (101,  -i  l-<)  y  (ifil,  S-i) 


MR"'=*78* 

at     -  68'  or 

oe    =  4r 


em  =  "TT  6* 
eVs  96*81' 


Pfi-  =  146*  r 


GryBtalfl  priamatic  by  eztennon  ot  se,  jf.  Faces  a  Tertically  striated ;  also  x,  y,  p 
I  each  other.    Also  massive. 

CleaTa^e:  m  oerfect:  c  less  bo.  Fracture  nneven  to  sab- 
conchoidal.  Brittle.  H.  =4.  G.  =  3*64-366.  Luster 
Titreous,  inclining  to  reainons.  Color  white,  grayish,  green- 
ish, or  Tellowish.  Streak  white.  Transparent  to  tnuiHlucent. 
OpticaUy  — .  Ax.  pi.  and  Bx„  X  fr.  Bx,  A  <i  =  +  64- 
Dispersion  p  >  v.  small :  horizontal  nearly  lero.  Axial 
augtes  for  two  sections  Dx. : 

2E.  =  23°  15',      3Ku  =  2*^"  47'; 

also    2£r  =  24°  53'  at  17**  and  25°  38'  at  ITO'S"  C. 

Ceny. — Carbonate  of  barium  and  calcium,  BaCO,.CaCO,  ' 
=  Barium  carbonate  66*3,  calcium  carbonatu  ;t:i*T  =  loo,  or  Carbon  dioxide  29*6. 
baryta  51-5,  lime  18-9  =  100.    Cf.  bromlite,  p.  283. 

AnaL—l-A Becker,  Zs.  Kr..  12,  323.  1886.   Also  5th  Ed.,  p.  702. 


L 
3. 
S. 


BaO  CaO  MnO 

B009  1977  0-35  =  9(»-78 

60  36  19  23  0  35  iasol.  0  30  =  W  (S7 

61-59  18-61  0-85  Insol.  0  38  =:  100  32 


. .  *yr.,  eter— B.B.  colors  the  flame  yellowlsli  green,  and  at  a  high  Ipmperature  fuses  on  tbe 
in  in  edges  and  assumes  a  pule  green  color  (Imrium  manintnate,  Plattner);  the  assay  reacts 
alJtaline  after  ignitiop.  With  tbe  fluxes  reacts  for  matiKimciw.  With  soda  on  charcoal  the  lime 
u  separated  as  an  Infusible  maas,  while  the  remainder  is  almorbed  by  the  coal.  Soluble  in  dilute 
hydrochloric  acid. 

Ob** — Occurs  at  Alston-Moor  in  Cfumberland,  in  altarlied  crystals  and  massive,  tn  the  Sub- 
carbonfferous  or  Mountain  limestone  with  bsriU'  and  fliiorile.  Crystals  3  in.  long  have  been 
obiaitied. 

>  L.  c.   Cf.  arso  Hald.,  Pogg.,  6,  160,  1825.   Dr.,  Ann.  Ch.  Phys.,  13  436. 1846i 
atao  Mia.,  a,  80. 1874.   With  Mir.  {MiiCrS74,  1853),  *  =  110.  m  =  111  (*)  o  Jm..  ^ 
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283.  BISBIDTOfiPHARTrB.  Arsenikwismuth  Werner,  HId.  SyBt.,66, 1817.  Luftaaares 
WiBmuth  Beyer,  1805.   BismutosphaHt  Weitbach,  Jb.  Berg.-HUU.,  1U77. 

In  spherical  forms  with  concentric  and  fine  fibrous,  radiated  structare;  also 
paeudomorphous  after  stibnite. 

H.  =3-3-5.  G.  =  7-30  Weisb.;  7-43  Wells.  Color  bright  yellow  to  dark 
gray  or  blackish  brown. 

Conp.— Bi,GO.  or  Bi,(00,),.2Bi,0,  =  Carbon  dioxide  87,  bismuth  trioxide 
91-3  =  100. 

AnaL— 1.  Winkler  (quoted  br  Weisb.)  L  c.  %  Id..  Jb.  Hlo.,  2,  354. 1883  (cf.  Frenzel,  lb.. 
801.  1878).   8,  H.  L.  Wells,  Am.  J.  8a,  34,  271,  1887.   4,  0.  £.  S.  Sperry,  Ibid.   6,  Welb,  L  cl 

CO,  Bi.O, 

1.  Schoeeberg   G.  =:  7  30  8  97  88  58  quartz  0  38,  loss  217  =  100 

8.  OiiHiMluato  O.      7-64  8-29  91-68  8iO„Fe,0>  ir.  =  99  07 

&  WiUimaDtic  Q,  =  7-43  8  08  0164  H,0  0  47.  SO,  0-34,  insol.  0-08,  Fe.O,  tr.  =  m  m 

4.  •*  8-01  92-07  H,0  0  90  =  100-98 

5.  "  I  7-03  93  06  H,0  0  64  =  100-51 

8.  Portland  7*54  89-08  H.0  O'M,  Fe,0.,  CuO,  Insol.  8-79  =  IWm 

Pyr.— Gives  no  water,  or  only  a  minute  amount,  in  the  closed  tube,  f  ndng  easily.  Bismuth 
coating  on  charcoal.   Dissolves  entirely  witii  effervescence  Id  nitric  acid. 

Obs.— At  Schneeberg,  Saxony  {Werner's  arienikwiimuth.  Weisb.)  wiih  quartz  on  brown 
spar,  wtlicb  last  carries  native  bismuth  and  smalttte.  At  Quaiiajuato,  Mexico,  pseudomorphoua. 
Also  sparingly  at  WiUimaDtic  and  Portlaod,  Conn.,  aa  a  result  of  tlie  alteration  of  bismuthinite 
in  a  feldspar  vein  in  gneiss.  It  retains  the  structure  of  tbe  original  mineral,  but  In  cavities  minute 
crystals  in  scales  are  noted  which  are  probably  tbe  same  mineral. 


4.  Parisite  Group.  Hexagonal. 


384.  PABUTTB.  Muslte  Mediei-Bpada,  1885.  Parislt  Medici-Spada,  Bunsen,  Lleb.  Ann., 
63,  147,  1845. 

Hexagonal.    Ajia6  =  3-2891;  0001  A  1011  =  75°  15'  Des  Cloizeanix*. 


Forms' : 
0  (0001,  0) 
«  (lOiO,  /) 


g  (1013.  4) 
r(Sm.  {) 
P  (lOil,  X) 


o  (2031,  3) 
d(llS8,f9) 
0  {11§6, 1-2) 


eq  =  62°  14' 
or  =  68°  27' 
eo  =  *82''  80' 
ed=  89°  26' 
es  =  47'  88' 
flf  =   68"  48' 


=  65"  39' 
ch  =  78°  5' 
ek  =  77=  9' 
ea  =  81=  31' 
w'  =  53'  81' 
rr*  =  65*  361' 


/am  1-2) 

g  (llSS.  f3) 
A  (1122,  1-2) 


k  (3248,  1-8) 
•  (llSl,  3-3) 
*(6365,  H) 


j)p  '  =  Sr  60" 
oo-  -  59°  36' 
da  -  87'  2' 
#'  ~  60'  85' 
hh'  =  57'  94' 


kk'   =  68'  21' 

=  59°  IS* 

3»'   =  21°  29' 

asf*  -  87°  41' 

e»    =  80'  85' 


Crystals  usually  acnte  double  hexagonal  pyramids  terminated  by  c ;  m  rare. 

Faces  c  slightly  uneven;  planes  in  zone  cs  horizontally  striated,  of 
zone  cp  horizontally  channeled. 

Cleavage:  c  very  perfect.  Fracture  small  conchoidal.  Brittle. 
H.  =  4'5.  G.  =  4  358  Dmr.;  4-364  Vrba.  Luster  vitreous;  on  c 
pearly  or  resinous.  Color  brownish  yellow;  streak  yellowish  white. 
Translucent;  transparent  in  thin  sections.  Optically  -{-*  Double 
refraction  strong.   Indices:  ta  =  1-569,  6  =  1*670,  Sen.* 

Comp. — A  fluocarbonate  of  the  cerium  metals,  composition  per 
haps  (CaF)(CeF)Ce(CO,),  Groth,  with  the  cerium  replaced  in.  paia 
by  didymium  and  lanthanum. 

AnaL— Damoiir  &  Deville,  C.  R.,  59,  270, 1864  (as  given  by  Bg.,  Ifln.  Ch.. 
251,  1876).   Also  Bunseo,  see  6lh  £d.,  p.  703. 


Hiuo,  Vrba<. 


O.  =  4-8B8 


CO, 
28  48 


Ce 
87-75 


La 
6-88 


DI 
8-31 


Ca 

7-23 


P 
S-60 


O 
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—In  the  closed  lube  yields  do  water,  but  rivn  off  carboo  dioxide  and  becomes 
r.  B.B.  flows  and  is  Uifudble.  Witli  fused  salt  of  pbospiiorus  in  the  open  tube 
reaction  for  fluorine.  With  borax  nod  salt  of  phosphorus  in  the  platiuum  loop 
reliow  while  hot  and  colorless  on  cooUng.    Dissolves  slowly  in  hydrochloric  acid 

iDCe, 

m  the  emerald  mines  of  the  Muso  valley,  U.  S.  Colombia,  where  it  was  discovered 
the  proprietor  of  the  mine,  after  whom  it  was  oaoied,  and  from  which  place  it 
to  to  Medici-Spada,  of  Rome,  by  Col.  Acosta.  The  earlier  name  Munte  (some- 
Muanite,  the  name  of  the  valley  being  written  both  Huso  and  Muuc,  as  well  ai 
tionable,  because  of  the  use  of  the  name  MuMtte  fora  Tariety  of  pyroxene, 
is  probably  to  be  referred  here  (BrOgger,  Zs.  Kr.,  10,  HSO,  1880)»  which  occurs 
r  in  hexagonal  tabular  crystals,  sometimes  in  rosettes,  with  wefbyelte  at  the 
-■ality  on  Ober-Ar5.  Langesundflord,  Norway. 

in.,  2.  102,  1874.    Vrba  gives,  ch  =  73°  36' 00"  and  A  =  8-8646,  Bct.  RObm.  Oes.. 

Zs.  Kr..  15,  310,  1888.    *  Quoted  by  Dx. 

ITE.  Eiscbtim-Parisit  T.  Karavayev,  Bull.  Ac.  St.  Pet.,  4, 401, 1861,  J.  pr.  Ch.,8B, 
c.  Min.  Russl..  4,  40,  1862.   Kiscbtimite  O.  J.  Bnt$h,  Am.  J.  Sc..  35,  437,  166a 

isite. 

H.  =  4-6.    Q.  =  4*784.    Luster  between  greasy  and  vitreous.    Color  dark 
iw.    Streak  much  lighter  than  color.    lu  small  pieces  tranaluceot 
>onate  of  the  cerium  metals  near  parldte.   Analysis:  Earavayer: 

CO,  La  Ce  F  O  '  H,0 

17-19         36-06         27  81         6  89         [9  89]         220   =  100 

gold  washings  of  the  Baraovka  river,  in  the  district  of  Kyshtymsk,  Unl. 

ITNAfflTB.  Basiskfluorcerium  SiHnger,  Ofv.  Ak.  Stockh.,  169,  1888.  Bast* 
lin.,  1.  396,  1841.    Hamartite  A.  E.  Sfordentkidld.  Ofv.  Ak.  Stockh.,  2B,  809, 

issspatssyradt  Cerium  Ben.,  Afh.,  6,  64,  1818.  Basisches  Fluorcerium.  Basle 
a-sicertiie  Bead.    Fluocerine  Bau»m.,  1847.  HydroHuocerite. 

,  and  in  hezii|;onal  prismsS  paendoinorpbons  after  tjsonite. 

-4'5.    G.  =  4"93  Nd. ;  5*19  Allen.   Luster  vitreous  to  greasy.  Color 

0  reddish  broWn.    Streak  light  yellowish  gray. 

A  flnocarbonate  of  the  cerium  metals  (KFjCO,  or  (Ce,LajDi),C,0,.(Ge, 

Nd..  1.  c;  he  also  lecalculates  Hisinger's  results  and  shows  that  they  correspond 
ig  for  the  COi,  which  was  overlooked.   S,  Allen  and  Conistock,  Am.  J.  Sc.,  19, 

T 

[6-38]  H.OI  OI  =  100 


CO, 

Ce,0, 

(La.DI),0, 

=  4-98 

19  50 

38-49 

45-77 

=  5-19 

1  301S 

41  04 

84-76 

CO. 

(Ce.La.I>i).0. 

(Ce,La,Di) 

80-15 

50-18 

31-83 

[7-90]  =  100 
•  Calculated  from  8a;  joint  atomic  weight  140*8 

—B.B.  infusible.    Slightly  attacked  by  hydrochloric  acid.   Dissolves  In  strong 
I  wilh  efiervesceoce  (CO,)  and  evolution  of  hydroHuoric  acid, 
iind  in  small  masses  embedded  between  allanite  crystals  at  the  BastnSs  mine, 
,  Sweden.    Also  as  an  alteration  product  of  tysonite  (p.  166)  in  the  granite  of  the 
egion  in  Colorado.    The  basic  tluocerine  was  from  Finbo,  Sweden, 
e  is  from  duafjtTfiy,  to  go  astray,  but  bastnasile,  from  the  locality,  has  the  priority, 
he  hamartite  of  NordenskiOld  is  described  as  occurring  in  hexagonal  prisms 
,  Min.,  2.  168,  1874),  but  it  seems  very  probable  that,  like  the  mineral  from 
y  are  only  pseudomorphs  after  an  original  fluoride  like  tysonite. 
TE  W.  C.  Brdgger,  Zs.  Er..  16,  650,  1890.    In  minute  pyramidal  ortborhomblc 
p  (111),  also  subordinate  m  (110),  a  prism  (10  9-0)  or  (640).  and  a  dome  (301)or(0Sl). 
-  95'  59,  pp"'  =  56°  44'  or  near  zircon.    Optically  biaxial,  negative.    Bz  1  100 
=  110=  approx.   Colorless  within  but  covered  with  a  thin  yellow  ocher-like  cmst, 
d  10  some  extent  by  the  same  substance. 
G.  Forsberg: 

Ce,0,      La.O.,I>i,0,       CaO  SrO  F 

85-88  81-08*  8-43  0*97  6-04  X»  0  38  =  96-78 

'  DiiOa  ^  9  p.  c.  approx. ;  at  weight  =  189-140.   ^  X  s=  O  In  excess. 
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Deducting  O  (=:  F)  IMS  the  sum  U  98-06,  iMving  HtO  (and  loaa)  6*84. 

The  mineral  analyzed  was  mixed  with  the  ocher-like  Bubstance  mentioDed,  also  with 
paridte  or  ao  allied  mineral,  and  the  interpretation  of  the  analysU  ti  othenriee  doubtful,  but  % 
composition  analogous  to  that  of  baatnftsite  is  suggested. 

Found  as  a  later  formation  on  eudidyinite,  also  with  analcite  and  natroHte,  on  the  island 
called  Ovre-ArO,  In  the  Langesundfiord,  Norway.  Named  for  the  Norwegian  mioeialogist, 
P.  0.  WflU^ye. 


5.  Phosgenite  Group.  Ohlorooarbonate.  Tetragonal 

886.  PHOSGBimB.  Hombld  Kara.,  Tab..  78,  1800,  Salzsaura  Kdme  Rlapr., 
Beitr..  3,  141.  1808.  Comeoua  Lead  Jame$on.  Blelhomerz.  Chlorblelroath,  Omrm.  Plomb 
carbonate  muriatif^re.  Plomb  cbloro-carbonate.  Plomb  come,  Fr.  Pbosgen-spath  Brt^, 
Char.,  61,  1882.  Eerasine  Beud.,  It..  2,  503,  1883.  Phosgenil  Breith.,  Handb.,  3,  188.  1841. 
Oalenocerattte,  Bleikerat,  Oloeker,  Syn.,  348,  1847.  Cromfordite  Or^  &  Letttom,  Hio..  481. 
1868. 

Tetragonal   Axis  i  =  1-08758;  001  A  101  =  47"  24'  6"  KokahapoT*. 

Foma*:  m  (110, 1)  A  (810,  o  (SOI,  3-«)  «(811,  8^ 

«  (001.  0)  i  &10,  «)•  p(808,  fiT  X  (111,  1)  «  (811»  9-2) 

•  (100,^0 

Od  peeudomorphs.  also  UDcertoio  acute  pyramids  (f.  8),  an  octagonal  prism*,  etc 


CO  =  65°  ly 
M  =  M*  68' 


«•  =  67'  89' 
w'  =  79'  6r 


ow'  =  78*  48' 
M*  =  84"  1' 


tfrti  =  48'  SB" 

0*  =  19"  ar 


a. 


Figs.  1,  8,  Honte  Ponl,  Kk.   8,  Silesia  (pseudomorph).  Sr.  t.  Nldda*. 
GryBtals  prismatic;  Bometimes  tabular  |  c. 

Cleavage:  wj,  a  distinct;  alsoc.  Rather  sectile.  H.  =  2"75-3.  G.  =  6'0-6"09, 
Lovisato;  6'305  Bg.  Luster  adamantine.  Color  white,  gray,  and  yellov.  Streak 
white.  Transparent  to translncent.  Optically -|-.  'Indices:  cd  2*114,  €  =  2'140 
orange  rays,  Sella  (Dx.). 

CoMp.— Ohlorocarbonate  of  lead,  (PbCl),CO,  or  PbCO.-PbCl,  =  Carbon 
dioxide  8*1,  chlorine  13*0,  lead  oxide  81*9  =  103  ;  or  Lead  carbonate  49*0,  lead 
chloride  51*0  =  100. 

Analyses,  see  5th  Ed.,  p.  703. 

Pvt.,  ate.— B.B.  melts  readily  to  a  yellow  globule,  which  on  cooling  becomes  white  and 
crrstuline.  Oo  charcoal  in  R.F.  gives  metallic  lead,  with  a  white  coating  of  lead  chloride. 
With  a  salt  of  phosphorus  bead  previously  saturated  with  copper  oxide  gives  the  chlorine 
reaction.   DisBolves  with  eflervescence  iu  ailute  nitric  acid. 

Obk — ^A.t  Cromford  near  Matlock  in  Derbyshire,  in  crystals  sometimes  3  or  8  incbea 
long;  very  rare  in  Cornwall;  in  minute  crystals  at  a  lead  mine  near  Elgin  In  Scothiod; 
in  large  crystals  at  Glbbos,  Honte  Ponl  and  Montevecchio  in  Sardinia;  near  Bobrek  In  Upper 
Sltesia. 

A  recent  formation  at  Bourbonne-les-Balns;  also  at  l^urlon,  Greece,  where  It  is  the  result 
of  the  action  of  the  sea<water  upon  ancient  lead  slags,  in  the  cavities  of  which  it  occurs  with 
laurionlte  (wh.  see,  p.  171). 


Digitized  by 


Google 


CARBON ATB8.  393 


at  the  EliBabetli  zinc  mine,  Upper  Silesia,  altered  to  lead  carbonate,  the  ciy*- 
ragonal  pyramids  (f.  8),  sometimes  with  a  zirconold  or  an  octagonal  priun; 
(din  clay.   Of.  thinolite,  p.  271. 
'riedel  A  Sarashi.  Bull.  8oc.  Mln..  4, 176, 1881. 

PoDi.  Mln.  BoMl.,  8, 118. 1881;  cf.  Hansca,  Zb.  Et.,  3,  891, 1878.  *  Cf.  Wr. 
■  Rath,  Uartum,  Ber.  nied.  Gea.  10»,  1887.  '  Knig  t.  Midda,  Zb.  O.  Gol. 


B.  Acid,  Basic,  and  Hydrous  Carbonates 
eherite  HKH.CO,  Oiihorhombio 


Cu,(OH),CO,  Monoclinio  0-8809  : 1 :  0*4012  61°  50' 
Cu,(OH),(CO,),  "         0-8501  : 1  :  0*8805  87°  3(i' 

ite  {Zn,Cu).(OH).(00.). 

Bite  Zn,(OH),CO.? 

unto     Pb,(OH),(GO,),?  Hexagonal 

»  Na(Al(OH),)CO,  Monoclinio? 


itrite  Na,CO.+H,0  Orthoihombio  0-8268 : 1 : 08089 

nita     MgC0,-|-3H,0  "         0-6445 : 1: 0*4568 

NaOO,+10H,0  Monoclinio     1-4828: 1 : 1-4001  58**  52' 

ite      Na,00,.C»CO,+6H,0 Monoclinio     1-4897:1: 1-4442  78''27' 

d:h6 

.te       La,(G0,),+9H,0       Ortfaorhombic     0-9528 : 1 :  0*9023 

HNaOO,,Na,CO,+2H,0  Monoclinio  2-8460: 1:2-9697  77°  23' 

ign«iiteMgX0H),(C0,),-|-3H,0  Monoclinio?  1-0379: 1:0-4652  90" 
jbertite  Mg,(0H),C0,+2H,0 

ite       MgX0H),(C0,),+2lH,0    Triclinio     0-5493 : 1 :  0*5655 

cr=95**  22',  /J=100-  15',  >'=92'  28' 

Ni,(OH),CO,+4H.O 
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304.  Remingtonite    Hydrous  cobalt  carbonate 
306.  Tengerite         Hydrous  yttrium  carbonate 

806.  Biimntite         Hydrous  bismuth  carbonate 

807.  VruoUtaUite  Oa,U(CO.)«+10H,O 

308.  Lieb^te  Hydrous  carbonate  of  nraniom  and  oaltrinm 

809.  Toglite  Hydrons  carbonate  of  uranium,  calcium,  and  copper 

287.  TBBOHBMAOHBRITB.  Bicarbonate  of  Ammooia  B.  F.  Tosehmnaeher,  Phil.  Hu., 
08,  548,  1846.    Teiicheinacberlte  Dana,  Mio.,  705,  1868. 

Orthorhombic.  In  crystals  with  prismatic  cleavages  »t  68".  H.  =  1-5. 
G.  =  1*45.    Yellowish  to  white. 

Comp — Acid   ammonium    carbonate,    HNH.OO,  or   (NHJ,CO,.H,CO,  = 
Oarbon  dioxide  55*7,  ammonia  32*9,  water  11*4  =  100. 
Analysis.— Phipaoa,  J.  Ch.  8oc.,  16,  74, 186S. 

GO,  (MH<),0  H.0  CaO 

CUnchs  Idanda        61-58    S9-76    1100    6-03  F«0. 0'60,  MgO,  80..  CI  fr.,  alk.  and  uric 

[acid  1-09  =  100 

The  material  analysed  by  Pfaipson  was  white,  compact,  crystalline,  and  fragile,  and  had  a 
strong  odor  of  ammonia,  from  which  he  Infers  the  presence  eitnerof  free  ammonia  or  of  sesqul- 
carbonate. 

Pyr.,  etc. — In  the  closed  tube  for  the  most  part  Tolatilized,  giving  the  odor  of  ammooia,  i 
while  sublimate  of  ammooiuni  carbonate,  while  an  abuodance  of  wmer  coodeDseu  on  the  lube. 
Soluble  in  water,  and  heated  with  a  fixed  alkali  gives  a  strong  odor  of  ammonia.  Effervesces 
with  acids.   Reacts  alkaline  to  test  paper. 

Obe. — From  guano  deposits  on  the  coast  of  Africa  and  I^tagonla,  and  tlie  Cblncha  bhwda 
Forms  a  bed  several  iocbes  thick  in  the  lowest  parts  of  the  guano  deposits  of  I^iagonla,  u  an- 
nounced by  Teschemacber;  similarly  at  the  Chmcha  Islaods,  according  to  Pblpson. 

On  the  form,  etc.,  of  the  artittclal  ammonium  carbonate,  see  Rose,  Fogg.,  46,  400, 18S9; 
also  Rg..  Er.  Cb.,  1,  545.  1881. 

Kaucink  PUani,  C.  R.,  60,  018,  1865.  Potassium  bicarbonate.  Announced  as  fooad 
under  a  dead  tree  at  Chypls  in  Valals.  as  a  result  of  recent  decompo^tion.  Pisani  obtained  tfst 
Its  compodtlon:  CO,  43  90,  KiO  4S'60,  H,0  7*76,  CaUO*  8  50,  MgCOi  1*84,  sand,  etc  8-«0  =  100. 


288.  MAIiAOBITB.  XpvtroKoWa  pt.  Th«opkr..  iXMeor.,  etc.  l^fvSr)^ 'SmipaySoi 
[Fslse  Emerald  of  Copper  Mines]  pt.,  Theophr.  Cbrysocolla,  Molochites,  pt.,  Plin.,  Ajpie. 
BerggrQn.  Oerm.  Molochtt,  Agric.,  luterpr,  ]5$f).  ^rugo  nativa,  Viride  montaoum  pt, 
EoppargrOn.  B&rggr(lDt  pt..  Malachit,  WaU..  Min.,  278,  379, 1747.  Culvre  carbonate  vert  L'AM 
FontaiM,  S.  de  Phys..  2.  509, 1778,  proving  the  existence  of  a  green  carbonate.  Green  CarbtMiale 
of  Copper;  Green  Malachite;  Mountain  Green  pt  BcrggrQn  pt.  Oerm.  Atlaserz  [fib,  vsr.] 
Oerm.   Rame  carbonato  verde,  Verde  di  monte  Itai.   Malaquita  Span, 

Monoclinie.  Axes  a:h:6  =  0-88093  :  1  :  0-40118;  /?  =  •61*  50'  =  001  A  100 
Hbg.-Lang.' 

100  A  110  =  37"  50',  001  A  101  =  37°  5^',  001  A  Oil  =  19"  28|', 

Forma:  m  (110.  /)  »  (403,  ft)  e  (538,  3-8)  (584, 

a  (100,  rf-i)  «  fft04  *^  »        *-^>  "  "  <^  l-i* 

h  (010.  i-i)  «  dOl  I  tt  •  (SOl.  2^)'  ^        i-^'  C  (tel.  M) 

•  (00l,O)  e<Soif^  7^12,1-8)  -(211.8-3)? 

etf   =  42-  48'  yJ/y  =  88'  18* 

tpf' s  2S"  4i'        yr'  =  89'  ar 

ao*  =  28-  88*  dif  =  80*  SS* 


fflfn' 

'  =  "TS"  40* 

aw  =  "SI-  ir 

a'x 

s=.   91"  5' 

es   =  41' 88' 

ev 

=  84' 28' 

et    =   54°  87V 
cm  =  68°  7' 

cw 

=   86°  68' 
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Twins:  tw.  pL  a  very  common;  often  as  penetration-twins.  Crystals, nsnally 
Blender,  acicalar  prisms,  grouped  in  tofts  and  nwettea.  Form  seldom 
dietinct;  faces  uneven;  a,  m,  b  vertically  striated;  a,  fi  striated 
I  edge  v/a.  Commonly  masnive  or  incrusting,  with  surface  tuberose, 
botryoidal.  or  fitalactitici  and  structure  divergent;  often  delicately 
compact  fibrous,  and  banded  in  color;  frequently  granular  or  earthy. 

Cleavage:  c  ])erfect;  b  less  so.  Fracture  subsonchoidal,  uneven. 
Brittle.  U.  =  3-5-4.  O.  =  3-9-4'03.  Luster  of  crystals  adaman- 
tine, inclining  to  vitreous;  of  fibrous  varieties  more  or  less  silky; 
often  dull  and  earthy.  Color  bright  green.  Streak  paler  green. 
Translucent  to  subtrauslncent  to  oi>aque. 

Optically  -.  Ai.  pi.  \b.  Bx.  A  <i  =  23°  29'  red,  23"  31' 
n-llov.  Dispersion  p  <  v  in  the  air,  p  >  v  within,  rather  lai^e; 
inclined  feeble.   Aiial  angles,  Dz.: 

2E,=  89'U',2E,  =  89*18';  )ff,  =  1-87, 1-88  .-.  2Vr  =  44*  7',  2V,=  43' 64' 

Ce»^=Ba8ic  enpric  carbonate,  CuCO,.Cu(OH),  or  2CuO.CO,.H,0  =  Carbon 

dioiide  19"9,  cupric  oxide  7l'!>,  water8'3  =  100. 

Prr.,  ate — la  the  closed  tub«  black«ni  and  fields  water.  B.B.  fiiaesat  2,  coloring  the  fluna 
emerald-oreen ;  on  charcoal  Is  reduced  to  metallic  copper;  with  the  ttuxea  reacts  Itke  cuprite, 
p.  208.    Soluble  in  acidii  with  eflervenceDce. 

Oba,  CommoD  with  other  ores  of  copper  and  as  a  product  of  their  alteration ;  thus  as  a 
pseadomorpb  after  cuprite  and  azurite.  Uccnra  abundantly  in  the  Ural;  at  Chewy  in  Frmnce; 
nubiAiTc  at  Bchwatz  In  Tyrol;  In  Comwall  and  in  Cumberland.  Ensland;  Sandlodge  copper 
miD«,  Shetland,  Scotland;  Lioierlck,  Waterford,  and  el:«ewhere,  Irelaua:  Bl  ijitalfcld;  Ulielnhreit- 
bacli;  Dillenburg,  Nassau;  Uetzdorf  near  Siefren.  At  tin*  cot)i)er  uiincsof  Nizhni  TagllNk  a  bed 
of  m&lacbite  was  opened  which  yielded  many  tons  of  malacliite;  one  mamt  meiiHiirvd  at  tup  0  by 
l^ix.;  and  the  ponion  uncovered  containt'd  at  lenHt  half  a  million  pcmniiH  of  pure  malachite. 
Also  in  handsome  masaea  at  Bembe,  oo  the  west  coast  of  Africa:  with  the  ropiH-r  ores  of  Cuba; 
Cliili:  at  the  Cobar  mines  and  elsewhere  in  New  South  Wale»;  8<>utb  Australia. 

Occurs  in  Conn.,  sparingly  at  Cheshire.  In  iV.  Jemfy.  at  Schuyler's  mliieH,  and  slill  belter 
at  New  Brunswick.  In  Penntj/tmniit,  In  the  Blue  Ridge,  near  Nicholson's  Uap:  ni^r  Morgan- 
town.  Berks  County;  at  Cornwall,  Lebanon  ('o.,  in  good  8|K-cimcnti;  at  the  Perkiomeo  and 
Pbcnixville  lead-mines.  In  Maryland,  between  Taneytownatid  Newnmrket,  £.  of  Ilie  Mont>cacv; 
in  the  Catoclin  Hta.  In  Wisconsin,  at  the  copper  mmefi  of  Mineral  Point,  and  els^'where.  lo 
C'Uifornia,  %X  HughcsV  mine,  in  Calaveras  Co.  Abiindnntlyin  tine  mfUi.<*<>tiHndHci('ulHrrryt(tAt8, 
with  calcite  at  the  Copper  Qiieeu  mine.  Binbce.  CochiHc'Co.,  AHsona;  iilno  in  Graham  Co., 
e>p«:Hally  at  the  Humming  Bird  mine.  Morenri  (6  m.  from  Clifton),  where  In-autiful  Ktalaotitlo 
fitmu  of  malachite  and  azurite  in  concenlrir  bands  are  obtained.  At  the  Saola  Uita  mlnea, 
Grant  Co.,  and  elsewhere  in  New  3fexia>.   Tintlc  district.  Uttih. 

Named  from  uaXaxr/,  matUnni,  in  allusion  to  the  green  color. 

Aztil— Obtained  by  de  Scbulten  in  acirular  cryKtiiln,  C.  K..  110,  302.  1890. 

Bi£ — '  The  fundamenlal  angles  taken  by  Dx.  iMin..  3,  p.  IM)  nxc  acccptefi  here,  viz.:  ae, 
mm"  Hbg..  Kheinbreitbnch  (Min.  Not.,  S,  9,  7.  ;t2i,  a'v  Lnng,  Nizhni  Tagilsk;  with  Lang 
z  -  001.  Phil.  Mag.,  25,  432,  UGS,  28.  S02,  lHd4.  S-i-  ulso  Zepli.,  Bcr.  Ak.  Wien,  SI  <1),  112. 
lt<<5. 

Lixb-Malachite.  Kalk-malachit  Zinrken.  B.  H.  Ztt;..  1. ChIco- malachite.  Massive, 
n-nifonn.  botrj'oidiil;  structure  llbrous  and  foliated.  H.  2  5.  Luster  silky.  Color  verdigris, 
grt-eo.  From  Zincken's  trials  it  is  a  hydrous  carlKinate  of  (*opiM'r,  with  iK>me  cjirboiiale  and 
Milphale  of  calcium  and  iron.  The  original  from  fjiuterlierg  in  tlie  Har/.;  a  similar  substance 
f!f«where.  as  in  Arlzoon.  Probably  simply  malachiie  impure  with  gyjwum  or  calcito.  ci  in  some 
C!i<e*  both. 

3lTflURlN  Ttumson.  Min.,  1,  601,  1836.  An  Impure  nmlncliite  according  to  F.  R  Mallet, 
Rec.  Geol.  Survey  India,  12, 166, 1879,  and  Min,  luditi,  156,  18»7.   From  Mytiore,  ludia. 


289.  AZURFFB.  Oieruteum.  lAph  armenlus  pt..  Ht/i.,  33,  07.  (^ru)eum.  Qerm.  Lasur, 
Bcre^lafttir  pt..  Agrie. .  217,  etc.  Koppar-Lnzur,  Cupniin  In/iireum,  Cxruleum  mouUinum,  Waii., 
Yiti,  SHJO.  1747.  Bleu  de  montagne,  Cuivre  azure,  Fr.  Trt.,  Wall.,  1,  506,  1758.  Kiipferla.fur 
KVrn.  Bcrgblau  Germ.  Abbe  Fontana,  J.  de  Phy8.,  2,  ITTK  i  wiili  anal,  uinkiiig  it  a  (-arlxiiiale). 
Blue  Carbonate  of  Copper,  Blue  malachite.  ('hc«sy  Copper  Azure  Copper  Ore  Cuivre  car- 
b-.tiate  bleu  Fr.  Azuriie  B«tui.,  Tr.,  417,  1H24.  Lasur  Ihtid..  Handb.,  ."lUM,  1845.  Chcswylite 
B.  &  M..  .Min..  584,  1852.  Lasurit  v.  Koh^ll.  Tafi  ln,  Si,  laSi.  Azzurrite,  Kame  carbonate 
azzurm.  Bleu  di  Monte  Jtal.    Azurita,  Cobre  azul  Simn. 
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Monoolinic.  Axes:  hxt:h  =  0*85012  : 1 :  0-88054;  =  87"  36'=  001  A  100 
Sohrauf. 

100  A  110  =  40°  20'  37",  001  A  101  =  44"  45'  56",  001  A  Oil  =  41' 
20'  25". 


Fomu't 

a  (100.  i-l) 
h  (010,  W) 
c  (001,  0) 

g  (210, 
•  (820, 
m  (110,  /) 
w  (120,  f-^ 

jf(104,_i.f) 
C  (102, -fi) 

<T  (101, -1-i) 

ip  (201.  -  a-i) 


r  {i08,  i-i) 
U  (105,  ^i) 

(i04,  H) 
^■(SOT.fi) 
^  (108,  H) 

n  (ioa,  H> 

6  (lOl.  1-t) 
B  (804,  H) 
J?  (802.  4^) 

e  (§01,  2-i) 

*  (801, 
5(014,  j-i)" 


q  (02fi.  l-i) 
i  (028,  l-i) 
/  (Oil.  l-i) 
p  (021,  2-i) 

q  (223,  -  !)«.* 
t  (111,-1) 
A  (221.-8) 

(  (286.1) 
2*  (118.  i) 
Jr(l47. 
«  (888,  i) 


»  (in.  1) 

k  (S21.  8) 
«  (441.  4) 

€  (321,-84) 
f  (411,4-4) 
y  (211,  2-2) 
6  (821,  8-|)« 

J(i3i0'5,  v-D« 

«  (848,  -  l-S) 
y  (121,  -  24) 
(U  (241,  -  4-^) 
£^(410-7. 


/  (188, -fi) 

r  (688.  H) 
2  (282.  M) 
>  (863, 14) 
e  (^.fd) 
d  f  ^) 
a  (181.  8^ 
/$  (862.  8-^) 
o  (§41,  4-S) 
P  (184,  ^) 
A  (210-3, 
A  (S'18'8,  fti) 


mm' 
ww' 

acr 
«n 


t=  48'  1' 
=  69'  24' 
=  80'  41^ 

=  60'  58' 

=  26=  5U' 
=  42°  60^ 
=  62°  18' 
=  87'  684' 
=  47'  16^ 


=  66'  111' 


88'  46i' 

w 

77'  28J' 

pp' 

II  II  II 

60'  47' 
82'  41' 
180'  47' 

M 

a'sf 
ax 

II  II  II 

61°  Oi' 
69"  HQ' 
88'  16' 

e* 

62°  28' 

58°  16' 

eh 

68°  12' 

a' a 

68'  60' 

otn 

88°  W 

a'k 

44°  66' 

coo 

76'  6' 

a'o 

60"  69* 
01'  90' 

ex 

64'  61' 
71'  86' 
64'  89' 

hit 

ek 
ed 

« 

76"  44' 

M 

AA' 

<»»' 

«W 

£^ 

00' 


61°  49' 
73'  56' 
112' 


=  108"  W 
=  48'  80* 
=  76'  46' 
s  114°  88* 

s=  89*  r 


1. 


1  m 

4. 

6. 

r 

e 

Figs.  1,  2,  Ctaeny.  8,  Nizhni  Tagilflk.  4,  Chessy.  6,  Banat  1-6,  after  Schrauf  (Rose,  Zippe). 

Twins:  tw.  pi.  (1)  v  (201)  Dx.;  2,  ^(101)  Groth';  not  common.  Crystals 
varied  in  habit  and  highly  modified;  often  tabular  ||  c,  or  <r  (101)  or  B  (101),  also 

prismatic  m  prominent^  and  again  donated  \  axis  2;  Bomotimes  rhombohedral 
in  aspect.  Faces  usually  slightly  undulating;  c  striated  |  edge  and  a  \  edge 
afc.  Also  massive,  and  presenting  imitative  shapes,  having  a  colamnar  composi- 
tion; also  doll  and  oarthy. 
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Cleavage:  p  (021)  perfect  but  interrupted;  a  lesa  perfect;  m  in  traces.  Fracture 
conchoidal.  Brittle.  H.  =  3'5-4.  G.  =  3-77-3-83.  Luster  vitreous,  almost 
adamantine.  Color  various  shades  of  azure-bine,  passing  into  berlin-blae.  Strmk 
blae^  ligliter  than  the  color.    Transparent  to  subtranslucent. 

Optically  +.  Ax.  pi.  X  Bx»  A  <i  =  — 12**  36'.  Disperaion  p>  v  consid- 
erable; horizontal  distinct.   Axial  angles  for  rays  between  green  and  bine: 

2H  =  82°  5'  and  3E  =  151°,  Dx. 


7.  9.  10.  11. 


7-14,  Arizona,  Furiogton. 


Comp.— Basic  cupric  carbonate,  2CuC0,.Cu{0H),  or  3Cu0.2CO,H,0  =  Carbon 
dioxide  25*6,  cupric  oxide  69  2,  water  5-2  =  100. 

For  an&lysea,  see  5th  Ed.,  p.  716;  they  agree  closely  with  the  requirements  of  the  fommla. 
Pyr.,  eto. — Same  as  in  malachite. 

Obs.— Occurs  in  splendid  crystallizations  at  Cheesy,  near  Lyons,  whence  it  derived  the 
name  0%«mv  Copper  or  t^mglUe.  Also  In  fine  crystals  in  Siberia;  at  Holdawa  in  the  Bauat;  at 
Wheal  Buller,  near  Redruth  In  Cornwall;  also  in  Devonshire  and  Derbyshire,  Knglaud;  in 
small  quantities  at  Alston-Moor  and  Wanlockhead,  etc.;  at  Puerto  Cabello,  S.  A.;  Cobar  mines 
and  elsewhere  in  New  South  Wales;  South  Australia. 

Occurs  in  Penn.,  at  the  Perkiomen  lead  mine,  in  indifferent  apecimens,  associated  with 
galena,  sphalerite,  and  cerussite;  at  PhenUville,  in  crystnls;  »t  Cornwall,  in  crystals  on  red 
shale;  near  Nicholson's  Gap,  in  the  Blue  Ridge.  In  N.  York,  near  Sing  Sing.  In  N.  Jerney, 
near  New  Brunswick.  In  WUeotuin,  at  the  old  copper  diggings  near  Mineral  Point,  in  good 
ci^stals;  also  at  the  Bracken  mine,  in  small  but  fine  crystals.  In  Ariaoaa,  at  the  Longfellow 
mine,  also  other  mines  In  Qraham  Co. ;  also  with  malachite  in  beautiful  crystals  Ht  the  Copper 

Soeen  mine,  Bisbee;  at  the  Clifton  mines,  Oraham  Co.    In  Grant  Co.,  Imo  Mexico.    At  the 
ammoth  mine  in  the  Tintic  district,  Utah,  with  various  copper  arsenates.    In  California, 
Calaveras  Co.,  at  Hughes's  mine,  in  crystals. 

Alt^Azurite  Is  often  altered  to  malachite  through  the  loss  of  carbon  dioxide  and  addition 
of  water;  idso  to  native  copper,  as  at  Grant  Co.,  New  Mexico,  Yeates,  Am.  J.  Sc.,  38,  405, 
1889. 

Artit— Formed  artlflcially  by  Debray,  Becquerel,  Michel;  cf.  Bull.  Soc.  Mln.,  13,  189, 

k«£— 1  Ber.  Ak.  Wlen,  «4  (1).  123,  1871  and  Alias,  xxvi-xxrx.  1873.  This  is  «ie  poflftlon 
of  Hnidinger  (Min.  Mohs,  2,  167.  1825);  Zippe.  Pogg-  22.  393,  1831;  Miller  (Min.,  p.  594, 1852); 
with  liose  (Reia.  Ural.  1.  815.  541,  1887).  Levy  (Ueuland,  3,  64,  1887).  With  Schrauf  (1.  c)  the 
vertical  axis  has  double  the  length,  i.e.  A  =  111,  etc.  Schrauf  points  to  a  similarity  of  form 
beiwecQ  azurite  and  epidote. 
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*  See  Schrauf  for  review  and  correction  of  earlier  authorities,  also  Dx.,  Mio.,  3,  190.  1874. 
A  note  in  Zs,  Er.,  8,  582,  credits  Krcuner  aod  FmnzeDaii  with  harlDg  observed  od  crystiUs 
from  Utah  also  (607%  and  vm),  no  aneles  given.  Cf.  also  Gdl.,  Index,  3.  S(t9, 1888,  who  gives 
some  planes  not  Included  here.  *  H.  8.  Washington,  Arizona,  prlv.  contr.  *  Farrington, 
Arizona,  Am.  J.  Sc.,  41,  800,  1891.   *  HIn.-Saniml..  Strassb..  189,  1878. 

Atubite  Brsiih.,  B.  U.  Ztg  ,  34,  810,  1665.  A  carbonate  of  copper  containing  chlorine 
from  Chaliarclllo,  Chili.  It  resembles  atacamtte,  and  may  be  a  mixture  of  this  speciea  and 
azurite.   See  further  5th  Ed.,  p.  718. 

ZiNKAZURiTA  Bn&h.,  B.  H.  Ztg.,  11,  101,  1653.  A  blue  mineral  In  small  crystals,  having 
6.  =  8*49.  from  the  Sierra  Almagrera  in  8pain.  Heated,  it  affords  a  little  water,  with  the 
reactions  of  copper  and  zinc.  According  to  Plattner,  It  consists  of  zinc  sulphate,  cappet 
carbonate,  and  some  water. 


390.  AURIOHAItOITII.  Calamine  verdatre(contaiDiDg  "une  bonne  quantity  de  ciiivTe'|), 
Mine  de  Lailon  [—  Brass-orel,  Patrin.  Aper9u  d.  Mines  en  Siberie,  in  J.  de  Phys.,  33,  81.  1788. 
Mine  de  Laiton  ne  Pise  en  Tuscaoe,  Auricbalchum  of  the  ancients?,  9age,  J.  de  Phys.,  38, 1S5, 
1791.  MessingblQthe  Oemi.  Kupferzinkblttthe.  Aurichalcit  Bottger.  Pogg ,  48,  4U5,  1839. 
Buratite  Ann.  Cli.  Phys.,  18,  478,  1846.    Oriclialcit  Olacker.  Syn.,  230,  1847.  Messing- 

blQthe  Risae,  Ver.  Kbeinl.,  Corr-Bl.,  22,  05,  1865.  RissSite,  Messingite  Adam..  Tabl.  Min  ,  36, 
1869. 

Monoclinic'?.  In  ucicular  crystale  forming drusy  incrustations;  also  columnar, 
divergent;  plumose;  grannlar;  also  laminated. 

H.  =  3.  G.  =  3*54— 3-64.  Luster  pearly.  Color  pale  green,  verdigris-green; 
sometimes  sky-blue.    Streak  pale  greenish  or  bluish.  Ti-anslucent. 

Comp. — A  basic  carbonate  of  zinc  and  copper^  2(Zn,Cu)GO,.3(Zn,Gu)(OH},, 
Fenfield.  If  Zn  :  Cn  =  5  :  2»  this  requires:  Carbon  dioxide  16-1,  zinc  oxide  53*2, 
capric  oxide  !i0'8,  water  9*9  =  100. 

Buratite  gave  8  62  p.  c.  CaO  but  probably  from  admixed  calcite,  it  has  G.  =  8'32  Delesae; 
Twhermak  found  no  Hme  in  the  Banat  mineral,  and  this  is  conArmed  by  Belar. 

AnaL— 1,  Plsanl.  Bull.  Soc.  Min..  8,  48,  1885.  3-6,  A.  Belar,  Zs.  Kt.,  17.  118.  1889. 
6,  7.  Penfleld,  after  deducting  1-68,  0-64  p.  c,  CaCO>,  Am.  J.  Sc.,  41, 106, 1891. 


CO,  H.O 

ZnO 

CuO 

1.  Laurlum 

16  45  14-75 

50-45 

18-07 

insol.  0-50 

99-83 

a.  Morawitza 

11-88  13-58 

64-70 

20-89 

r=  100 

a 

26-78 

68-67 

SI -48 

=  101-78 

4.  Campiglfa 

5.  Sardinia 

26-50 

66-51 

20-20 

=  108-21 

23-97 

68-72 

16-58 

Fe.O.  3-17 

=  100*44 

6.  Utah  0.= 

8-54 

16-07  10-06 

62  99 

21-21 

=  100-38 

7.     "  G.= 

8-64 

16  04  9-90 

54  S6 

2000 

=  100-89 

Pyr^  etc. — In  the  closed  tube  blackens,  and  yields  water.  B.B.  infusible;  colors  the  flame 
deep  green.  With  soda  on  charcoal  gives  a  coating  of  zinc  oxide;  the  fused  mass  removed  from 
the  coal  and  triturated  in  a  mortar  alforda  minute  globules  of  copper.  With  the  fluxes  reacts 
for  copper.    Soluble  In  acids  with  effervescence. 

01m. — Aurlchalcite  occurs  at  Loktevski,  at  a  copper  mine  in  the  Altai,  where  it  is  asso- 
ciated with  calcite  and  Hmonite,  sometimes  forming  a  drusy  covering  upon  these  minerals;  at 
Morawitza  in  the  Banat;  Oliessy,  near  Lyons;  Ilezbanya,  in  Hungary;  Campiglia  in  Tuscany; 
nt  Matlock  in  Derbyshire,  of  a  pale  green  color,  laminated  structure,  and  pearly  luster;  at 
Koughten-Oill,  in  Cumberland;  Leadhills,  Scotland;  zinc  mines  of  the  province  of  Santander, 
Spain;  at  the  zinc  mines  of  Laurium,  Greece. 

In  the  U.  S.,  at  Laucaster,  Pa.;  from  the  Santa  Caterina  Mts..  Arizona,  in  fine  specimens, 
reported  also  from  the  Copper  Queen  mine,  Bisbee.  At  tbe  Eesler  mine.  Big  Cottonwood,  and 
the  Cave  mine  In  Beaver  Co.,  Utah. 

The  mineral  aurlchalcite  was  flist  described  as  a  greenish  variety  of  calamine  by  Patrin,  in 
1788  (l.  c),  and  called  A'OM  0r«(Minede  Laiton),  "because,"  as  he  says,  "the  compound  of 
copper  and  zinc  is  here  made  by  nature."  Among  the  brass  or  copper  ores  of  the  ancients. 
auTiehalettm  was  reputed  the  best  [Pliny,  33,  3);  and  Sage  was  thence  led  to  suggest  (1.  c,  1791) 
that  the  cupriferous  calamine  (which  anorded,  as  he  showed  by  experiment,  tbe  best  of  brass, 
without  the  addition  of  either  copper  or  zinc)  might  be  the  ancient  auriehaleum.  As  the  ore  ia 
a  scarce  one,  this  is  not  at  alt  probable.  But  the  Idea  explains  the  use  of  the  word  for  the 
q>ecies.  In  addition,  it  is  to  be  said  that  brass  (or  an  alloy  related  to  it)  was  called  auriehaleum 
by  Virgil  and  Horace,  and  also  in  the  middle  ages. 

The  Latin  word  auriehaleum  is  regarded  by  some  good  authorities  as  derived  from 
* opeixccXxoi  (=  mountain  hroM);  and.  in  fact,  the  Latin  poets  jtist  mentioned  wrote  it 
ori^aicum.  But  others  regard  it  as  a  hybrid  word  (from  the  Latin  aurxim.  gold,  and 
XaXKos.  bratt  or  hrome),  and  the  o  of  the  poets  as  an  example  of  the  admissible  change  in 
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lAtfa  of  av  to  0.   Olocker,  to  view  of  the  first  of  these  derivatioDB,  ch«Qges  anricbalclte  to 

criehatdta;  but.  whatever  the  derlratloD.  as  the  use  of  awiehalewn  dates  from  before  Plluj'a 
time,  we  moderoH  may  as  well  let  it  stand  without  correctfoD. 

Buratiu  is  named  from  M.  Bural,  who  is  stated  to  have  discovered  the  mhieral  in  Italy. 

Artll — Cf.  Delesse,  1.  c;  also  Belar,  who  throws  doubt  upon  the  obsemtlons  of  Delesse. 

R«£ — '  For  observations  on  the  form  see  Belar,  1.  c. 


391.  BTDROZINOrrB.  Calamine  jAnAA«m,  Phil.  Trans  ,  12,  1608.  ZinkblQthe  £ar«f., 
Tabell.,  70,  99,  1808.  H>dro-carbonate  of  Zinc.  Earthy  calamine.  Zinconise  BetuL,  Tr,  2, 
857,1883.  Zitic  Bloom.  Hydrozinkit  Kenng,.  Min.,  185S.  Marionite  Blderhonl,  Q.  Rep. 
Arkaosas.  153.  1658.   Cegamit  WeUba^,  Synops.  Min.,  89.  1876. 

Massive,  fibrous,  earthy  or  compact.'  As  incrastations,  the  crusts  sonietiines 
concentric  and  agate-like.    At  times  reuiform,  pisolitic,  stalactitic. 

H.  =  2-2-5.  G.  =  3-58-3 -8.  Luster  dull.  Color  pure  white,  grayish  or 
yellowish.    Streak  sbiDing.   Usually  earthy  or  chalk-tike. 

Cemp. — A  basic  zinc  carbonate,  exact  composition  uncertain,  perhaps 
ZtiC0,.2Zn(0H),  or  3ZuO.CO,.2H,0  =  Carbon  dioxide  13-6,  zinc  oxid^  75-3, 
water  U'l  =  100. 

Analyses  vary  somewhat  widely  probably,  in  consequence  of  want  of  homogeneity  in  the 
material  examined:  1,  Cossa.  Att.  Soc.  Tor.,  «,  189,  1670.  2,  V.  t.  Zotta,  Zs.  Er.,  13, 148, 
1887.   Also  5th  £d.,  p.  711. 


Pyr.,  etc — In  the  closed  tube  yields  water;  in  other  respects  resembles  smithsonite. 
Obs. — Occurs  at  most  mines  of  zinc,  and  is  a  result  of  the  alteration  of  the  other  ores  of 
this  melal, . 

Found  in  great  quantities  at  the  Dolores  mine,  Udias  valley,  province  of  Bantander,  in 

Spain,  along  with  calamine,  smithsonite,  and  sphalerite,  covering  the  floor  of  an  extensive 
cavern  lo  a  depth  of  a  yard  and  a  half,  and  hanging  in  dazzling  white  branching  stalactites 
from  the  roof:  part  is  concretionary,  pisolitic,  nocfular;  it  is  intimately  mixed  with  ^nc  silicate, 
and  is  peeudomorphous  after  it;  and  opttl-Hke  masses  of  silicate  and  hvdrous  carbonate  are 
common,  formed  by  the  falling  of  drops  of  water  holding  the  silicate  in  solution. 

Also  occurs  in  the  neighboring  province  of  Guipuzcoa,  Bpain,  near  La  IfesttMa,  at  the 
mines  of  Las  Nieves  and  La  Augustina;  at  Bleiberg  and  Kaibel  in  Carlnlhla;  near  Ketma- 
beck,  in  Westphalia;  In  HOllenthal,  on  the  Ziigspitze  in  Bavaria;  at  Taft  in  the  province  of 
Jesd  in  Persia. 

In  the  U.  S..  at  Friedensvllle,  Pa.;  at  Linden,  in  AVisconsin,  as  a  concretionary  fibrous 
ivfaite'crust  on  smithsonite;  in  Marion  Co.,  Arkansas  {marionite),  in  concentric  and  contorted 
Ismiose  and  botryoidal  crusts;  with  sphalerite,  etc.,  at  Jopiin,  Mo, 

Beudant'a  name  nneonine,  from  zinc  and  Korii,  powder,  has  priority,  but  Is  too  badly 
formed  to  be  ret^ned. 

AxtU. — Depodted  when  hot  solutions  of  zinc  salts  in  water  are  decomposed  by  carbonates 
of  the  alkalies.  The  white  substance  formed  on  zinc,  when  moistened  and  exposed  lo  the 
air.  Is  a  related  componnd.  Belar  (Zs.  Kr  ,  17,  128, 1E^9)  describes  an  artificial  hydrous  slno 
cariwaate,  ZnCOi  -)-  UtO,  in  crystals  resembling  hydromagnesite  In  habit. 


293.  HTDR00BRUS8ITE.  A,  E.  Nbrdeiumid,  Q.  FOr.  FOrh.,  3,  361,  1877.  Hydro- 
cerusite.    Plumbonacrite  Heddie.  Min.  Mag.,  8,  301,  1880. 

In  thin  hexagonal  planes,  optically  uniaxial,  negative  Lex.' 
Soft.    G.  =  6*14,  artif.  cryst.    Colorless.    Luster  pearly. 
Comp^A  basic  lead  carbonate,  probttblv  2PbC0,.Pb(0H),  or  3Pb0.2CO,.H,0 
=  Garbon  dioxide*  11 -4,  lead  oxide  86  3.  water  3-3  —  100. 

Pyr,,  etc — Yields  lead  on  charcoal.   Soluble  in  acid  with  evolution  of  carbon  dioxide. 

Oba. — Occurs  sparingly  as  a  coating  on  native  lead,  at  L&ngban,  Wermland,  Swedeo. 
Also  in  cavities  in  galena  at  Wanlockhead,  Scotland. 

Artif. — An  artificial  basic  lead  carbonate  with  the  above  cnmpodtloD  is  described  bj 
Bourgeois,  Bull.  Soc.  Min.,  11,  321,  1888. 

Bull.  Soc  Min.,  8,  35.  1885. 


a03.  DAWSONXTS.   B.  J.  Barringion,  Can.  Nat.,  9.  SOS.  1874. 

Monoclinic  ?.   In  thin  incmstations  of  radiating  bladed  ciystala. 


1.  AuroDZO 
8  Btetberg 


COt       ZnO  HiO 

14-55      78-21      11-88  t=  99-69 

17-OS      70-76      10-80  PbO  1-26,  Fe,0.  0'42,  SIO.  O  W  ^  lOO'lS 
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Cleavage:  longitadinal  easy.  H.  =  3.  G.  =  2*40.  Luster  Titreons.  Color 
white.  Transparent  to  translucent.  Double  refraction  strong.  Az.  pi.  tranBrene 
to  needles  and  nearly  J.  to  the  cleavage;  axial  angle  large,  Dx.' 

Comp. — A  basic  carbonate  ol  aluminium  and  sodium,  Ka,Al(C0,),.2Al(OH), 
or  Na,O.Al,0,.3CO,.2H,0  =  Carbon  dioxide  30-6,  alumina  35-4,  soda  21*5,  water 
12-5  =  100. 

AnaL— 1. 3.  HarriDgtoQ,  1.  c.  8.  la.,  ibid.,  10.  84, 1881  after  deducting  calclte.  4.  Friedel. 
BuU.  8oc  Hin.,  4,  38,  1881. 

H,0 

11-81  HgO  Ir.,  CaO  5-95  =  10116 
[10*881  MgO  0-45,  CaO  5-65  =  100 
18-24  =  100 

13-00  MgO  1*89.  CaO  0-43  =  97-83 
•  IncL  K,0  0-88. 

Pyr. — B.B.  swells  up,  colors  the  flame  deep  yellow,  and  after  ignition  yields  an  alkaline 
reaction;  gives  a  flne  blue  with  cobalt  nitrate;  In  the  closed  tube ytdds  water  aud  carbon  dioxide. 
Soluble  in  acids  with  effervescence. 

Obc — Found  as  a  crystalline  coating,  resembling  tremollte,  on  the  jointed  surfaces  of  « 
feldspatbic  dike  cutting  the  Trenton  limestone  near  McOill  College,  Montreal;  it  is  associated 
with  calcite,  dolomite,  pyrite,  etc.  Also  from  the  province  of  Siena,  Plan  Castagnalo,  Tuscany, 
in  a  quartzose  rock,  impregnated  with  dolomite,  in  part  arglUaceous;  associated  with  calciie, 
dolomite,  pyrite,  lluorlte,  and  cinnabar. 

Re£— >  Bull.  8oc.  Min.,  1,  8,  1878, 

HoTiTB.  Native  Carbonate  of  Alumina  and  Lime,  J.  H.  dk  O.  Oladttone,  Phil.  Mag.,  33. 
461,  1863. 

A  soft  whke  earthy  substance  from  fissures  In  flint  at  an  old  quarry  in  the  Upper  Chalk, 
at  Hove  near  Brighton.  Analyses  Aow  silica,  carbon  dioxide,  alumina,  lime  and  water;  it  may 
be  a  cartwoate  oi  alumina  and  lime,  but  veiy  Impure  and  of  doubtful  nature.  Bee  0th  £d., 
p.  TOO. 


CO, 

A1,0, 

Na,0 

1.  Uontreal 

39-88 

82-84 

80-58' 

3. 

80*73 

83-68 

30-17 

8. 

37-78 

86-13 

33-86 

4.  Tuscany 

39  09 

39-89 

19-18 

394.  THERMONATBJTB.  Ntrpov  and  Nitnim  pt  Vet.  Natron.  Alkali  orientale 
impurum  terrestre,  Jordblandadt  Alkaliskt-salt,  WaU.,  Min.,  174,  1747.  NatQrllches  mlnenU- 
Isches  Alkali  Wem.  Prismatisches  Natronsalz  Moh».  Tbermonatrit  Haid.,  Handb.  487, 1845. 
Thermonitrit  Hautm.,  Handb.,  1411,  1847.   Sonde  carbonate  prlsmatlque  Di^. 

Ortborhombic.   Axes  &:l:h  =  0*8268  : 1 :  0*8089  Marignac'. 

100  A  110  =  39**  35',  001  A  101  =  44"  22^',  001  A  Oil  =  SS**  58|'. 

FoiBU  (artif.  cryst.):  h  (010.  m  (110.  /)  u  (101,  1-i)         p  (133, 1-S) 

a  (100,  i\)  c  (001,  0)  g  (103,  H)  «  (031.  3  f) 

mm'"  =  •79°  10"        gff  =  62°   8*         «'  =  116°  38^'        fp"  =  86°  4r 
ag      =  *63°  56'         ««'  =  88°  46'  pp'  =    41°  89'  pp'"  -  72°  0*' 

Often  in  flattened  crystals  |  c  or  a,  also  prismatic  c.  Usually  as  ui 
efflorescence. 

Cleav^e:  J  difficult.  Somewhat  sectile.  H.  =  1-1*5.  G.  =  1*5-1*6.  Luster 
Titreous.    White,  grayish,  yellowish.    Taste  alkaline. 

Corap. — Hydrous  "sodium  carbonate,  Na,CO,  +  H,0  =  Carbon  dioxide  35*5, 
soda  50-0,  water  14*5  =  100. 

Obs. — Occurs  in  various  lakes,  and  as  an  efflorescence  over  the  soil  in  many  dir  regions  of 
the  globe;  also  about  some  mines  and  volcanoes.   It  results  from  the  efflorescence  of  natron. 

R^.— ■  Ann.  Mines,  13,  66, 1857;  cf.  the  somewhat  different  results  of  Haid.,  Ed.  J.  Sc., 
a,  837, 1835  or  Pogg.,  5,  869, 1835. 

396.  NBBQUBHONITa.  F.  A.  Qenth  md  S.  L.  P^Jieia,  Am.  J.  Sc.,  39, 131. 18M. 

Ortborhombic.    Axes  &:h:6  =  0*64446  :  1  :  0*45678  Peufield. 

100  A  110  =  32"  48',  001  A  101  =  35**  19|',  001  A  Oil  -  24°  33'. 

Forms:  6(010.^,  0(OOL  O),  m (110, /),  d  (Oil,  1-1).  Angles (approz.):  fltm'"  =  •65'8r, 
diT  =  •49°  6', 
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In  prismatic  crystals,  usually  united  in  radiating  groups;  prismatic  faces 
deeply  striated  vertically. 

CleaTage:  m  perfect;  c  less  so.  Fracture  splintery  |  m.  H.=2'5.  G.=l*83- 
1*85.  Luster  vitreoos  or  slightly  greasy.  Colorless  to  white.  Transparent  to 
traaslncent.  Optically  — .  Az.  pL  |  c.  Bx  JL  100.  Dispersion  small,  p  <  v. 
Axial  angles,  Pfd.: 

2E,  =  88°  55'  Li      8Ey  =  84°  16'  Na      2E„  =  84'  33'  Tl 
Also  (artif.  cryst.)         /?,  =  I  Ml        =  Vm        2Vy  =  58°  6' and  a  =  1-496. 

Comp. — Hydrous  magnesium  carbonate,  MgGO,  -)-  3H,0  =  Carbon  dioxide 
31-4,  magnesia  29-0,  water  39*1  =  100. 

AnaL^l,  3,  Qenth,  tc :  1,  original  crystals;  2,  material  pBeudomorphous     .^i^  c 
after  lanafoidlte. 


CO, 

80-32 

88-66 


MgO 
3933 
28-38 


H,0 

40-83  =  99-78 
42-93   s  100 


OtMh — From  an  anthracite  coal  mine  at  Nesqnehoning,  4  miles  from 
lADsford,  BchuylkUl  Co..  Penn. ;  when  found  it  ronned  the  iMue  of  stalac- 
tit«fl  and  incrustations,  remainder  of  which  conBisted  of  lansfordite, 
out  of  which  it  had  been  formed;  later  the  entire  stalactites  became  altered 
into  a  while  chalky  substance  with  fibrous  stracture  which  was  also  nesque- 
boniie  (cf.  lansfordite,  p.  806). 

Artif.— Deposited  in  crystals  from  a  solution  of  MgCOi  in  water  containing  carbon  dioxide; 
they  are  ideotical  with  the  natural  ayitals.  Cf .  Pfd.,  1.  c.,  also  Mltsch. ,  Mem.  Soc.  Qen&ve,  14^ 
353,  1855. 


296.  NATRON.  Ntrpov,  Nitrum,  <f1heAnelgnt».  Hemlprlsmatlscbee  Natronsalz  Jfoilf. 
Natrit  WeMaeh,  Synops.  Hin.,  p.  7,  1876.  Soda.  Carbonate  of  Soda.  Sodium  Carbonate. 
Bwde  carbonatee. 

Monoclinic.  Axes:  A  :  ^  :  (1  =  1*4828  : 1 : 1-4001;  >3  =  •58"  52'  =  001  A  100 
Haidinger'. 

100  A  HO  =  SI**  46',  001  A  101  =  57"  39^,  001  A  Oil  =  50"  9^' 
Forau  (artif.  cryst.)':  a  (100.  M),  b  (010»  iX).  « (001,  O);  m  (110,  J);  «  (101,  l-i);  a  (Oil,  U% 
P("2.4>. 

Angles:  mm'"  =  'lOS"  82',  a'«  =  68"  29',  m'  :=  •lOO*  19',  em  =  71°  20',  <3>  =  48"  48*, 
Twins:  tw.  pi.  c.   Crystals  tabular  |  b. 

Cleavt^e:  c  distinct;  &  imperfect;  m  in  traces.    Fracture  conchoidal. 
Brittle.    H.  =  1-1-5.    G.  =  1-42-1-46.    Vitreous  to  earthy.  "White, 
t  I     sometimes  gray  or  yellow,  owing  to  impurities.    Taste  alkalme.  Opti- 
/     cally-.  Ax.  pL  and  Bx.  X  I.    Bxo  A  ^  =  +  41°  8'.   Dispersion  p>v 
'       small.   Axial  angles : 

2E,  =:  US'*  48'       2By  =  113"  43'  Dx. 

Cewp. — Hydrous   sodium   carbonate,   Na,CO,  +  10H,0  =  Carbon 
dioxide  =  15-4,  soda  21-7,  water  62-9  =  100. 

Obs. — Occurs  in  nature  only  In  solution,  as  in  the  soda  lakes  of  ^ypt  and  else- 
^  where,  or  mixed  with  the  other  sodium  carbonates.  See  Trona  and  Tk^rmiontjATiis. 

R«£— I  Ed.  J.  Sc.,  a,  826,  1826,  or  Pogg.,  6,  869. 1626.  Cf.  also  Dx.,  Min.,  2,  168,  1674; 
Kg.,  £r.  Cfa.,  649. 1881. 


307.  OAT-LUUtUTU  BoimingauU,  Ann.  Cta.  Phys.,  31,  270, 1826.  Oaylussite. 

Monoclinic  Axes  a  :  X  :  i  =  1-4897  :  1  : 1-4442;  ft  =  78"  26J'  =  001  A  100 
Phillips'.  .  „  . 

100  A  110  =  55"  36',  001  A  101  =  49"  4Xi',  001  A  Oil  =  54"  46'. 
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Fonni>  I  a  (100.  i  VU  b  (010,  «),  e  (001,  0);  «  (110,  J);  «  (101, 1-i);  •  (Oil,  14);  r  (113,  ft 


m»"'=*Ul"10' 
a'«     s=     SI"  OS* 


=  "lOO"  80' 
«■  =    48' 20* 


17^=  60"  2»' 


MM  =:  49-  21 
«■  =  27*  44' 


1,  South  America.  S,  8,  Ragtown,  Kerada. 

Crystals  often  elongated  |  d;  also  flattened  wedge-shaped:  surfaces  nanallyiiii- 
even,  e  striated  |  edge  e/r. 

Cleavage:  m  perfect;  c  rather  difficult.  Fracture  conchoidal.  Very  brittle. 
H.— 2-3.  G.  =  l'93-l-95.  Luster  vitreous.  Color  white,  yellowish  white.  Streak 
DDColored  to  grayish.  Translucent.  Optically  — .  Ax.  pi.  and  Bx,  X  Bi,  A  ^ 
=  —14"  48'  red,  —13°  8'  blue.  Dispersion  p  <v,  and  crossed  large.  Axial  angles: 

At  ir  C.      3E,  =  61'  88'      2Ba  -  52'  58'        At  71-5'      SE,  =  58'  82'  Dx. 

Comp. — Hydrous  carbonate  of  calcium  and  sodium,  CaCO,.Na,CO,  +  5H,0  = 
Calcium  carbonate  33-8,  sodium  carbonate  35  8,  water  30-4  =  1(X). 

Fyr.,  etc — Heated  in  a  closed  tube  decrepitates  and  becomes  opaque.  B.B.  fuses  easily  to 
a  white  enamel,  and  coloi-s  the  flame  intensely  yellow.  Dissolves  in  acids  with  a  brisk  ofer- 
vescence;  partly  soluble  in  water,  and  reddens  turmeric  paper. 

Obs.— Abuadant  at  Lagunilla,  near  Merida.  in  Venezuela,  where  its  crystals  are  dlsseminMed 
at  the  bottom  of  a  small  lake,  in  a  bed  of  clay,  covering  urao;  the  natives  call  them  elate*  or 
Mile,  in  allusion  to  their  crystalline  form. 

Also  abundant  in  Little  Salt  Lake,  or  Soda  Lake,  In  the  Carson  desert  near  Ragtown, 
Nevada.  The  lake  is  in  a  crater-shaped  basin,  and  Its  waters  are  dense  and  strongly  saline; 
the  gay-luitsite  is  deposited  upon  the  evaporation  of  the  water;  It  also  occun  in  another  nmaller 
t3oda  lake  in  the  same  neighborhood. 

Named  after  Oav  Lussac,  the  French  chemist  (1778-18S0). 

Artl£ — Obtained  by  various  methods,  also  in  connection  with  soda  manufacture.  Cf. 

Arzruni,  1.  c,  and  authors  quoted  by  him;  also  Rg.,  J.  pr.  Ch.,  3fi.  106,  1887. 

AIL — On  the  supposed  pseudomorpbs  {natroealeite)  after  gay-lussite  from  BangerhaoBen 
("  GlcratenkOrner  ")  and  elsewhere,  see  p.  907  and  p.  271. 

Ref.-i  Accepted  by  Dx  ,  Min..  2,  171.  1874;  earlier,  Ann.  Ch.  Phys.,  7,  489. 1843.  Ct.  alw 
Cordier,  Ann.  Cb-.  Phys..  31.  276,  1836;  Ph.,  Phil.  Mag..  1,  268.  1827;   Mir.,  697,  1852. 

On  Nevada  crystals.  Blake,  Am.  J.  Sc.,  42,  221 ,  1866.  On  the  form  and  optical  jwoperties 
of  artiflciat  crystals,  cf.  Arznmi,  Zs.  Kr.,  6,  24,  1882,  who  gives  general  literature. 


398.  IiANTHANnC  Eohlensaures  Cereroxydul  Berz..  Zs.  f.  Mln..  3,  209, 1825;  EobL 
Cevoxydul  Hitinger.  Afh.  Mln.  Geog.  Schwed..  144.  1826.  Carbonate  of  Cerium.  Carboc^rine 
Beud..  Tr..  2,  854.  1832.  Lanthanit  Haid.,  Handb.,  500,  1845.  Hydrolanthanlt  GMcet, 
8ynops.,  248,  1847. 

Orthorhombic    Axes:  d'.l;6  =  0*9528  :  1  :  0*9023  Lang'. 
100  A  110  =  •43*'  37%  001  A  101  =  43°  26^',  001  A  Oil  =  42"  3^', 
Forms s  a  (100,       s  (001,  0);  m  (X\%  I):  o  (Ul,  1). 

Angles:  mm"'  =  87°  14',  oo'  =  70'  18',  oo"  105»  12'.  off"'  =  66°  28',       =  n4*  48'. 
In  thin  four-sided  plates  or  minute  tables  |  c,  with  beveled  edges.   Also  fine 
granular  or  earthv. 

Cleavage:    micaceons  \  c.     H.  =  2*5-3.     G.  =  2-605 
Genth ;  2  666  (?)  Blake.    Luster  pearly  or  dull.  Color 
^■ayish  white,  delicate  pink,  or  yetlowish.    Optically  — . 
Ax.  pL  I  a.    Bz  J.      Dispersion  p  <  v  small.   Axial  angles: 
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2B,  =  108'  1'       2Ebi  =  108'*  39'  Dx.' 

Coap. — Hydrons  lantbaunm  carbonate,  La,(GO,),  +  9H,0  =  Carbon  dioxide 

21-4,  lanthanum  trioiide  52*4,  water  26*2  =  100. 

Analyses,  see  5th  Ed.,  p.  710,    Didymium  la  present  with  the  lanthanum. 

Pyr,,  etc — In  the  closed  tube  yields  water.  B.B.  infusible;  but  whitens  and  becomes 
opB(^ue,  silvery,  and  brownish;  with  borax,  a  glass,  slightly  bluish,  reddish,  or  ametbystine,  on 
cooling;  wiUi  salt  of  phoepborus  a  glass,  bluish  amethystine  while  hot,  red  when  cold,  the  bead 
befXHnlng  opaque  when  but  slightly  heated,  and  retaining  a  pink  color.   ElferTesces  lo  acids. 

Oba^FOund  coating  cerite  at  Bastn&s,  Sweden;  alsoln  Silurian  limestone  with  the  rinc  orca 
of  the  Ssucon  valley,  Lehigh  Co.,  Pa.,  in  masses  consisting  of  aggregated  minute  tables,  veiy 
rare;  at  the  Sandford  Iron-ore  }xA,  Moriah,  Essex  Co.,  N.  Y.,  m  dwcate  scales,  and  a  thin 
scaly  crust,  in  fissures  !o  the  ore,  and  on  crystals  of  allanite. 

ae£— >  Phil.  3Iag.,  36.  48, 1888;  cf.  also  Blake,  Am.  J.  Be.,  16,  228, 18S8.  *  Min.,  2, 177. 
1874. 

Htdbocohitb.  Hydroconit  Bauwm.,  Handb.,  2, 1405.  1847.  A  hydrous  calcium  carbonate, 
CsCO,  4-  5H,0.  It  was  formed  artiecially  by  Pelouze  (Ann.  Ch.  Pbys.,  48,  301.  1881),  and 
noted  as  a  ref»;nt  formation  in  a  water  pipe  oy  Balm-HorstmHr  (Pogg.,  35,  51fi.  1835),  and  as  a 
deposit  from  a  brook  near  Ohristiania,  Norway,  by  Scheerer  (ib..  68.  881, 1846)  It  is  described 
as  occurring  in  acute  colorless  rhombohedrons  with  G.  =:  1*75;  prismatic  crystals  obtained  by 
Becquerel  (Ann.  Ch.  Pbys.,  47,  S,  1881)  are  also  mentioned,  and  dimorphism  suggested. 

299.  TRONA.  Trona  Bagge,  Ak.  H.  Stockh.,  36,  140.  177&  Natrum  Ton  THpole, 
Stralige  Natrum,  Staprvth,  Beitr.,  3.  88, 180S.   Urao  Bint$ainBttuU,  Ann.  Mines,  13.  378,  1826. 

MonocHnic.  Axes:  &:i:6  =  2-8460  :  1  :  2-9697;  yff  =  •77"  23'  =  001  A  100 
Zepharovich. 

100  A  110  =  70"  llf,  001  A  101  =  39"  40',  001  A  Oil  =  70"  57 j'. 

Pvnu' :  p  (804,  -  fi)  fl  (i  O-18.  ^i)  a  (S03,  |-i)  r  (211.  - 

a  (100,  <-%)  e  (101,  -  !-»)•  y  (8-0-18,  ^-i)  p  (111.  -  1)»  o  (ill,  1) 

e  (001,  Oi 


I. 


3. 


Figs.  1,  2,  ZepharoTich.   3,  Ayres.' 


0p  ^  88°  r 

00  =89' 40' 
ea  =  77'  28' 
e>  =66' 41' 


op  =  68°  124* 
eo   -   75°  534' 
er  -   67"  89' 
pp'  =  132°  20' 


rr'  =   98°  31' 
00'   =  133'  24i' 
00"  -  HT  35i' 


or  =  52' 
ap  =   67*"  84i' 
ao  =  '74°  64' 


Crystals  elongated  Q  axis  ^,  also  flattened  |  c.  Faces  in  the  or- 
thotlome  zone  striated  horizontally.  Often  fibrous  or  colomuar 
maasive. 

Cleava^:  a  perfect;  c  in  traces.  Fracture  uueTen  to 
fnljcoDchoidaL  H.  =  2-5-3.  G.  =  2'11-2'14.  Lutiter  vitreous, 
glistening.  Color  gray  or  yellowish  white.  Translucent.  Tas^te 
alkaline.  Not  altered  by  exposure  to  a  dry  atmosphere.  Opti- 
cally — .  Ax.  pi.  and  Bx»  _L  6;  Bx«  A  <!  =  6'  Zeph.  Disper- 
sion p  <.  V  small.    Axial  angles : 


ZB^r  =  78'  48'       3Ho.f  =  107° 
2£L.w  —  79°  1'        2Ho.bi  -  106*  50' 
311^,  =  73-  3tf'      SHoj  =  W  17i' 


2E,  = 
2Ebi  = 


2£,  =  187° 


186°  46'  y3,  =  1-500  Dx.' 
140°  13'  =  l  I*''- 

2V,  =  76°16'      /S,  =  1-507  2. 
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CoMp.— Na,CO,.HNaCO,  +  2H,0  or  3Na,0.  4CO,.5H,0  =  Carbon  dioiide 
88-9,  soda  41-2,  water  19*9  =  100,  Chatard. 

AnaL— 1.  Boiissingault,  1.  c.  2.  Reinitzer,  Zs.  Er.,  13,  188,  1887.  8.  T.  M.  Cbfturd,  Am. 
J.  Sc. ,  38,  60, 1889,  also  other  anala.  on  salts  obtained  by  the  eT^rmtton  of  the  water  of  Owal 
Lake,  and  on  artlf.  compounds. 

CO,      Na,0  H.O 

1.  Urao  8S-00      41-22      18  80  =  99  03 

2.  TroM  88-98      40-77      19-06  Na,S(>.  0  20     99  86 

8.  Owen's  Lake  G.  =  2-147        88-18      41-00      30-07  CI  019,  SO,  0  70,  insol.  0  02=  100-11. 

Chatard  establishes  the  above  composition  for  urao,  and  shows  that  trona,  sometimes  called 
"sesquicarbonate  of  soda,"  Is  an  impure  form  of  the  same  oompouDd;  he  also  shows  tbe 
TariatioD  which  may  come  from  the  admixture  of  other  carbonates  (cf .  1.  c. ,  and  Natural  Soda, 
its  occurrence  and  utilization.  Bull.  00,  U.  S.  G.  Surr.,  1887-88). 

Pyr^  etc. — Id  the  closed  tube  yields  water  and  carbon  dioxide.  6.B.  imparts  an  intenselr 
yellow  color  to  the  Qame.  Soluble  in  water,  and  effervesces  with  acids.  Reacts  alkaline  vitlt 
moistened  lest  paper. 

Obc — Found  in  the  province  of  Fezzan,  Africa,  forming  thin  superficial  crustsat  numeroui 
points  especially  In  connection  with  certain  salt  Inkes.  Umo  is  found  at  the  bottom  of  a  lake  at 
Lagunilla,  Venezuela,  S.  A.,  a  day's  journey  from  Merida.  Also  near  soda  lakes  at  other 
localities. 

Efflorescences  of  trona  occur  near  the  Sweetwater  river.  Rocky  Mountains,  mixed  with 
sodium  aulpbate  and  common  salt.  An  extensive  bed  in  Churchill  Co.,  Nevada.  In  fine  ciys- 
tals  at  Borax  lake,  San  Bernardino  Co.,  California,  with  hanksite,  glauberite,  thenardite,  etc.; 
also  formed  by  the  spontaneous  evaporation  of  the  saline  waters  of  Owen's  Lake,  Inyo  Co.,  Cal. 
(Cf.  Chatard.  1.  c). 

Ref— 1  On  artif.  crysL,  Zs.  Kr.,  13.  186,  1887;  for  earlier  measurements  of.  Hald.,  £d.  J. 
Sc.,  a,  825,  1826,  or  Pogg.,  B,  867,  1825.  Dx.,  who  makes  o  =  m(110),  etc..  adds  two  domes 
^rhaps  407,  209  (Z.),  182,  1867,  Min.,  3,  169,  1874.   '  £.  F.  Ayres,  Am.  J.  Sc.,  38.  66^ 


300.  HTDROBSAaNBSTFB.  T.  WaeAtmeutar,  Ak.  H.  Stockh.,  18.  1837.  Hydromag- 
nesit  V.  KobeU,  3.  pr.  Ch..  4. 80, 1885.  Hydrocarbonale  of  Magnesia.  Lancuaerite  (0.  aoiimMh 
Jr.,  Am.  J.  Sc.,  9,  316, 1660.   Magnesia  alba'i'Aann. 

Monoolinio  ?.   Axes  h\i:6  =  1-0379  :  1 :  0-4652 ;  )9  =  90**  Dana'. 
100  A  110  =  46"  4',  001  A  101  =  24"  8|',  001  A  Oil  =  24"  56|'. 

Fonnst  a  000,  i-fi,  m(110,  /),  y  021.  Angles:  mm'"  =  •92*  8',       ^  •W  20*. 

fy"  =  91*  Bl'  w"'  =  80^  40',  ay  =  •71'  80'. 

Crystals  small,  usually  acicular  or  bladed,  and  tafted.  Also 

amorphous;  as  chalky  or  mealy  crusts. 

Brittle.  H.  =  3*5  cryst.  G.  =  2-145-2-18  S.  &  B.  LustftT 
Titreous  to  silky  or  subpearly;  also  earthy.  Color  and  streak 
white. 

Comp. — Basic  magnesium  carbonate,  3MgC0,.Mg(0H),  -\-  3H,0 
or  4Mg0.3CO,.4H,0  =  Carbon  dioxide  36-3,  magix^sia  43-9,  water 
19-8  =  100. 


1.  Hoboken 

2.  Negroponte 
8.  Texas,  Pa. 
4. 

6,  Kraubat 


1.— 1.  Wachtmeister,  1.  c.  2,  v.  KobeU,  1.  o.  8.  4.  Smith  &  Brush,  of 
ctyetalline  varieties.  Am.  J.  Sc.,  16,  214,  1853.  6,  Tschermak,  Min.  MUVh.. 
118,  1871. 


G.  =  2-10 


CO, 

36-83 
86  00 
86-69 
86-74 
85-71 


MgO 

42-  41 
4S-d6 

43-  20 
42-30 

44-  02 


H,0 

18-  38  SiO,  0-57.  Fe.O,  0-37,  earthy  tnaUer 
10-68  BiO,  0-36  =  100  [1-89  =  99-99 

19-  83  Fe  and  Mn  tr.  =  99  72 

20-  10  Fe  and  Mo  tr.  =  99-14 
19-74  insol.  0-99  =  100-46 


Pyr.,eto.— In  the  closed  tube  gives  off  water  and  carbon  dioxide.  B.B.  infusible,  bat 
whitens,  and  the  assay  reacts  alkaline  to  turmeric  paper.  Soluble  In  acids;  the  crystalUne 
compact  Tarletles  are  but  slowly  acted  upon  b/  cold  acid,  but  dissolve  with  efferrescence  in 

hot  acid. 

Olw. — Occurs  at  Hrubschitz,  in  Moravia,  In  serpentine;  also  in  acicular  crystals  in  seT^Hin- 
tine  at  Kraubat,  Styria;  in  Negroponte,  near  Kumi;  at  Eaisersluhl,  in  Baden,  impure.     In  the 
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U.  S..  ciyrtalllzed,  with  Berpentitie  and  bniclte.  near  Texas.  LaocaBter  Co.,  Peon.,  at  Wood's 
aai  Low's  minee;  also  In  a  similar  way  at  Uoboken,  N.  J.,  In  acicular  crystals,  and  in  earthy 
eniats.   The  bnicite  of  Uoboken  sometimes  changes  on  exposure  to  an  etirthy  hydromagneslte. 

The  lancatier^  of  Silliman  (1.  c.)  Is  shown  by  Smith  and  Brush  to  be  a  mixture  of  Dnicite 
and  ^dromagnesite. 

mudomorphs  after  brucfte  occur  at  Wood's  mine. 

Ra£— >  Made  monocllnic  by  J.  D.  D.  (Am.  J.  Sc.,  17,  84, 16S4},  but  the  aatbor'i  meuute- 
ments  make  the  vartatlon  from  tbe  orthoThombIc  type  at  least  very  small;  this  confirms 
TKhennak's  optical  results  (1.  c.). 

301.  BTDROaiOlUJUTlTJJ.    Idroglobertite  S.  SeaeeM,  Rend.  Accad.  Sc.,  Kapoll, 

Dec.  12,  1886. 

In  spherical  forms,  2  to  15  mm.  in  diameter;  compact.   G.  =  2'149-2*174. 

Color  lignt  gray. 

Coup.— MgCO,.Mg(OH),  +  2H,0  or  2MgO.CO,.  3H,0  =  Carbon  dioiide 
24-7,  magneaia  44-9,  H.O  30*4  =  100. 

AimL— 1,  2,  £.  ScBCchi,  both  calculated  to  100  after  deducting  impurities. 


1. 


CO, 

2616 

3699 


MgO 
44-91 
44*28 


H,0 

29-98  =  100 
80-48   =  100 


Obs.— Found  In  an  augttophyre  from  the  neighborhood  of  PoUena,  Italy;  magnetite  Is  often 

embedded  in  tbe  mineral. 

303. 1.AKSFOBDITB.  H.  A,  GeiUh,  Zs.  Sr..  14,  966,  1888.  F.  A.  GenVi  and  8.  L. 
Fm^fietd.  Am.  J.  Sc.,  39, 121, 1690. 

Triclinic.  Axes  d:h:i  =  0-5493  : 1  : 0-5655:  a  =  95'  314':  ft  =  100'  15', 
y  =  92''  27^'  Penfield. 

100  A  010  =  86*'  31',  100  A  001  =  79"  27|',  010  A  001  =  *84'*  6'. 


Forms: 

i  (010.  i-T) 
e  (001,  O) 
m  (1 10,  /') 

*  (150,  |iS') 

*  (310,  '1-8) 


jf  (lio, '/) 

(  (170,  '1^7) 
/  (201.  ,2-1,) 
d  (021,  8-i') 
«  (021,  '2-i) 


f  (111,  1') 

y  (HI,  ,1) 
f  (812,  ,t-8) 
te  (i83,  ,1-8) 
u  {S  -19  -1,  ,16^ 


o  (112.  f ) 

iKiii.  1,) 

p  (iSl,  8-8.) 
ir(i93,  {-6,) 

piiii,  '1) 


?  (8l2.  '1-8) 
r  (10-12-11,  'IfD 
r  (132.  'f  tf) 
s  (172,  '4-7) 


Angles:  cm  =  78°  IS*,  eM'  =  *96°  86',  mM'  =  *W  S7',  bM'  =  *64'  18'.  bd  =  *89*  19, 
ed  =  44*  90'.   ep  =  44'  09',  op  =  42*  40^'.   For  other  angles,  see  Pfd. 

In  Btalactitic  forms,  bounded  at  the  free  extremity  with  crystalline  faces. 


Cleavage :  distinct,  probably  \  c.  H.  =  2  5.  G.  =  1'54  Stackhonse;  1-692 
Keeley.  Luster  on  original  crystalline  faces  vitreous.  White  and  translucent, 
reeembling  paraffiu,  when  unaltered,  but  speedily  becoming  dull  white  and  opaque. 
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G«B^— 3MgC0,.Mg(0H),  +  21H,0  =  Carbon  dioxide  19-2,  magnesia  23i, 
water  57-6  =  100. 

AaaL— F.  J.  Keeley,  Zb.  £r.,  14.  3S6, 1668. 

CO.  18  00                HgO  2818  H.O  07-79  =  M-87 

Of  the  water  26-88  p.  c.  are  lost  over  H,SO<,  IS'Sl  p.  c.  at  110°  C,  9  ^  at  185*  C,  9-89  it  i 
nd  heat.   Stackhuuse  (ib.)  obtained:  00,  +  H,0  [76  40],  MgO  28  00  =  100. 

Obt. — When  first  found,  formed  small  stalactites  (up  to  20  mm.  in  length)  attached  to  the 
carbonaceous  shale  forming  the  roof  of  a  gallery  in  the  anthracite  mine  at  Nesqueboning  near 
Luisford,  Schuylkill  Co.,  Penn.   These  wereiu  part  changed  to  nesquehODite  (p.  800),  andl&ter  j 
.when  exposed  to  the  exterior  air  the  change  became  complete  and  they  were  converted  intot 
white  chalky  mass  showing  dull  crystalline  planes  at  tbe  extremity. 

Htdkodulumite.  Hydromagnesit  v.  Kobelt,  J.  pr.  Ch.,  36,  804,  1845.  Ealkmagnesit 
Hav§m.,  Haodb.,  1404,  1m7.  Hydromauganocalcit  Hartmann,  Nachr.,  289.  Hydromttgno 
calcit  pt.  Uydrodolomit  Bg.  Hydronickelmagnesite  8h^.,  Am.  J.  Sc.,  6,  250,  1846.  Penoitb 
Barm.,  J.  pr.  Cb.,  47,  18.  1849. 

This  iucludes  the  liydrodolomHe  of  Vesuviua.  which  Is  stalactitic  and  in  globular  formB; 
O.  =2'4d.^;  white  or  yellowish  white.   K\k>  pennile  ot  Hermann,  from  Texas,  Pa.,  which  occurs 
in  apple-green  to  wbitisb  crusts,  having  a  surface  of  minute  spherules,  on  serpentine  and 
cbromite;  the  color  is  due  to  nickel;  a  aubsluice  called  penuite  also  occurs  at  SwmaneK  and  ' 
Haroldswfck,  Unst.  Shetland. 

Analyses  (see  5tb  Ed.,  p.  708)  show  hydrodotomile  to  be  a  bydrated  carbonate  of  calcium 
and  magnesium,  but  prol^bly  a  mixture  of  hydroniagnesile  and  caldle.  Geuth  states  that  peunile 
la  dolomite  Id  minute  hexasonal  prisms,  generally  coated  with  deweylite.  etc.,  so  that  tbe  ciyt- 
tala  can  rarely  be  recognixed. 

HiBBKRTiTB  Heddlt,  MId.  Mag.,  3,  24,  1878.   A  pulverulent,  lemon-yellow  substance  . 
occurring  with  chromit«  on  the  Island  of  Uust.    It  is  a  hydrous  carbonate  of  magnesium  and  | 
calcium,  probably  a  mixture  like  the  above.   See  6th  Ed. ,  App.  iii,  p.  58.   Named  after  tbe 
discoverer  of  chrumite  on  Unst 

303.  ZARATTTEI.  Hydrate  of  Nickel  (fr.  Texas,  I^.)  9iUiman,  Jr..  Am.  J.  Sc.,  3.  407, 
1847;  Emerald  Nickel  Id.,  ib..  6,  248,  1848  Nickel  Smaragd  0«rm.  Texasit  Kenng..  Hin.. 
1868.  Carboimto  bidratado  de  Niquel  (fr.  Spain)  A.  Caaaret,  A.  M.  Alcibar  in  Mlu.  Revista  <A 
Madrid,  804,  1850;  Zaratita  Caearst,  ib.,  176,  March,  1851.    ZamXit  wrong  orOogr. 

lucmsting;  ofUm  email  stalactitic  or  miDute  mammillary;  Bometimes  appear- 
ing priGimatic  with  ronuded  eummita.   Also  massive,  compact. 

Brittle.    H.  =  3-3-25.    G.  =  2 -57-2 -69.    Luster  vitreous.   Color  emerald- 
green.    Streak  paler.   Transparent  to  translucent 

CoMp.— A  hydrated  basic  nickel  carbonate,  NiC0,.2Ni(0H),  +  4H,0  or 
3NiO.CO,.6H,0  =  Carlwn  dioxide  11*7,  nickel  protoxide  59-6,  water  28  7  =  100. 
Analyses.  5th  £d.,  p.  711. 

Pyr.,  ate — la  the  closed  tube  yields  water  and  carbon  dioxide,  and  leaves  a  grayldi  black 
magnetic  residue.  B.B.  infusible.  With  borax  reacu  for  nickel.  Dissolves  eairily  with 
effervescence  in  heated  dilute  hydrochloric  acid. 

Obs.— Occurs  on  cbromite  at  Texas,  Lancaster  Co.,  Pa.,  associated  with  serpentine;  also  at 

SwinanesE,  Uust,  Shetland. 

Also  in  Spiiiu,  near  Cape  Hortegal  In  Galicia.  where  It  occurs  as  an  incnistation  on  a 
magnetite  in  which  there  is  some  nickel  sulphide;  it  is  in  clear  emerald-greeD,  vitreous  cru8t». 
sometimes  tranHparent,  and  also  in  sttilactites.  From  tbe  mines  of  Rapi,  Snn  Miguel,  Peru.  In 
a  cbromite  mine  with  millerite  iu  peridotyte  from  the  Sommergraben  near  Kr&ubat,  Styri&.  * 

Named  after  Sen.  Zorate  of  Spain.   Casares's  name  antedates  that  of  Eenngott. 

304.  HEMZNOTONITX].   J.  C.  Booth.  Am.  J.  Sc.,  14,  48.  1852. 

A  rose-colored  incrustation,  soft  and  eiirtliy;  opaque.  Streak  pale  roee- 
colori'd. 

Comp. — A  hydrous  cobalt  carbonate,  hut  precise  composition  not  ascertsuned. 

Pyr.,  Ato. — Dissolves  In  bydrocliloric  acid  with  a  slight  effervescence,  making^  &  sr«eD 
8ulutii>n.  the  color  due  to  iron.    Cobalt  reiiction  with  b*rax. 

Obs. — Occurs  as  a  coating  on  thin  veins  of  serpentine,  which  traverse  bornbleude  and 
epidote,  at  a  copper  mine  near  Pinksburg.  Carroll  Co.,  Maryland.  Named  for  Edward  Kem- 
iugtou,  superintendent  of  the  mine  at  which  it  was  found. 

305.  TXINa-BRITXI.  Kolsyr«d  Ytterjord  A.  F.  Sranbfrg  and  C.  Tenger,  Arsb.,  IQ  2(1^, 
1888.    Tenirerile  Dana.    CartwnvttriuL-  Adam.  Tabl.  Min.,  24,  1869.  * 
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Pulverulent  In  thin  coatings.  Sometimes  an  appearance  of  radiated 
crystallizatiou. 

Luster  dull,  or  like  that  of  chalk.    Color  white. 

Cmpb — Stated  to  be  an  yttoium  carbonate,  bat  no  analysia  has  bem  pablished. 
Pyr.  ato.— In  the  closed  tube  yields  a  considerable  amount  of  vater  (Bnuh).  EffeireHCei 
wjtb  acids. 

Ob*.— Occurs  aa  a  tblo  coaling  on  gadolinite  at  Ytterby,  and  Is  evideatly  a  roiult  of  tta 
AlteratioD.  A  umilar  mineral,  sometimes  in  crystals,  is  associated  with  the  gadolinite  of  Llano 
Co.,  Texas,  but  it  has  not  been  positively  identified. 


306.  BI8MUTIT1I.  Blsmutit  ArsAA.,  Pogff.,  63,  037, 1841.   Eohlenauiree  Wlimuthozyd* 

Wimuthspatb.  Garm.   Blsmutliite.   Carbpnate  of  Bismuth. 

Incmstiag,  or  earthy  and  pulverulent;  amorphouB. 

H.  =  4-4-5.  G.  =  6-86-G*9  Breith. ;  T'tiT  Kg.  Luster  vitreous  when  pure; 
nmetimes  dull.  Color  white,  mountain-greeu,  and  dirty  siskin-green;  occasionally 
straw-yellow  and  yellowish  gray.  Btreak  greenish  gray  to  colorless.  Subtranslucent 
to  opaque. 

ConpL — A  basic  bismuth  carbonate,  exact  composition  doubtful,  perhapa 
Bi,0,.CO,.H,0  (Louis,  anal.  4).    Cf.  bismutospharite,  p.  290. 

AoaU-l,  Rg..  Pogg..  76.  564, 1849.  S.  3,  Genth.  Am.  J.  Sc.,  33,  496,  1807.  4.  Lonta> 
Hia.  Mag.,  7. 1%.  tciT 


CO, 

Bl.O. 

H,0 

1. 

Chesterfield  Distr.   0.  =  7  67 

6-60 

9000 

8-44  = 

100 

3. 

•  •  44 

7-04 

80-06 

8-91  = 

100 

8. 

41  <• 

7-30 

87-67 

6  08  s= 

100 

4. 

Tranmal 

804 

88-96 

SCO 

100 

The  material  in  most  cases  la  very  impure;  from  the  above  analyses  iron  oxide,  silica,  etc., 
bave  been  deducted,  e.g..  In  1,  7  p.  c. ;  in  4,  10-0  p.  c.  O.  —  6-86  of  the  impure  material. 

Caniot  olMained  in  msmnUi  carbonates  from  Heymac,  Corr^,  France,  with  G.  =  6-9-7*6: 
86-*-89-7p.  c.  Bi,0,.  814-6-48  CO.,  1-94-4-86  H.O,  C.R.,  79,  804, 1874.  Cf.  also  anatyses  by 
F^Dzel,  Liversidge,  Winkler,  5th  Ed.,  App.  in,  p.  16. 

Pyr.,  etc — Id  the  closed  tube  decrepitates  aud  gives  off  water.  B.B.  fuses  readily,  and 
on  charcoal  is  reduced  to  bismuth,  and  ooata  the  coal  with  yellow  bismuth  oxide.  Dissolves 
in  oitric  acid,  irlth  slight  effervescence.  Dissolves  In  hydrochloric  acid,  affording  a  deep 
jelJow  solution. 

Oba. — Bismutile  occurs  at  Schneebere  and  Johanngeorgenstadt,  with  native  bismuth,  and 
near  Uirschberg  in  Russian  Voigtland.  with  brown  iron  ore,  native  bismuth,  aud  bismuthioite; 
BE  Joacliimstbal:  Neustftdtel,  bazony;  near  Baden.  At  Meymac,  Coriize,  lYanoe:  with 
luriferous  quartz  hi  the  Lydenburg  dutrict  of  the  Transvaal.  In  New  South  Wales,  at  FOnd'a 
Creek  with  stream  tin. 

In  the  U.  8.,  in  Bo.  Carolina,  at  Brewer's  mine,  in  porous  yellowish  masses,  somettmea 
reddish  from  iron  oxide;  surface  of  fracture  white  and  vitreous,  resembling  somewhat  calamine; 
in  Gaston  Co..  N.  C,  iu  yellowish  white  concretionB.  In  California,  in  gold  placers  on  Big 
Pine  Creek,  Inyo  Co.;  also  from  Phtanix,  Arizona. 

WALTHfeRiTE  Adnm,  Tabl.  Min. .  27, 1869.  A  bismuth  carbonate  occurring  with  the  bismutlte 
of  Jnachimsthal  In  thin  lonKlsh  crystals,  vitreous,  siskin-green  to  clove-browo,  translucent.  It 
ooQtains.  acconling  to  Llndacker  (Yogi's  Mln.  Joach.,  168),  blnmuth  oxide,  carbon  dioxide, 
vater,  silica;  effervesces  with  acids,  and  B.B.  gives  bismuth  reactions.  Cf.  Btd.,  Bull.  Soc. 
UiiL.  4  sa  1881. 

AONBSiTK.  Carbonate  of  Bismuth  IF.  Macgregor,  Sowerby's  English  Min.,  Bmcf.,  Tr.,  fl. 
375.  1832;  Agneaite  B.  <t  M.  Min..  591,  1852.  Gregorite  Adam,  Tabl.  Min.,  27,  1869.  An 
eartby  steatite-like  mineral  from  St.  Agues  in  Cornwall,  made  by  Macgregor  a  bismuth 
carbonate,  but  his  reaults  have  been  shown  to  be  totally  erroueous.  See  further  5th  Ed., 
p.  798. 


307.  uaAKOTHAIiUTB.  Kalk-Uran-carbonat  Vogl.  Jb.  G.  Beichs.,  4,  321,  16S& 
Rutherite  WeiabaeA.  Synopa.  Min.,  48,  1875.    UianotbalHt  Sehrauf,  Za.  Er.,  6,  410. 1882. 

Orthorhombic.    Axes  d:h  :d  =  0-(!01  :  1  :  0-358  (approx.)  Schrauf. 

ronuBi  b  (010,  i-i).  m  (110.  /),  n  (180,  f-d).  u  (201.  2-1],  o  (221,  2),  tfi  (263,  2-3). 
Measured  angles:  mm  "  =  60°-68°.  um  =  47°-49°,  nop  =  06°  40',  <po  =  26°-26*. 
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Crystals  minute  and  indistinct,  united  in  scaly  or  grannlar  aggregates,  often 
incrusting. 

Cleavage:  a  (100)  easy  but  imperfect.  H.  =  2*5-3*0.  Luster  Titreoae,  on 
deavage-facis  pearly.  Color  uskin-green.  Streak  same  bnt  paler.  Snbtrans* 
puent  to  translnceut. 

Comf.— 3CaC0,.U(C0,)  .10H,0  or  2CaO.UO..4CO,.10H,O  =  Carbon  dioxide 
23*8,  uranium  dioxide  36-8,  lime  15-1,  water  24*3  —  100. 

AnaL— 1,  Iiindacker,  Jb.  G.  Reichs.,  4,  331,  1853.  3,  Schrauf,  1.  o.  8,  FouUod,  Vli.  G. 
Belclu..  m,  1888. 

COi  TJOi  CaO  H.O 

1.  *  2418  87  08  15-65  38-24  =  100 

3.  22-05  86-29  16-42  28-72  =  98-88 

8.  28-18  85-45  16  38  22-41  FeO  248  =  99*78 

Pyr. — ^B.B.  on  charcoal  infusible;  with  borax  and  ealt  of  phosphorus  the  reactioD  for 
uranium.  Dissolves  with  effervescence  In  sulphuric  acid,  a  white  deposit  being  thrown  down; 
solution  in  sulphuric  and  hydrochloric  acids  neen,  In  niuic  acid  yellow. 

Obs.— Occurs  aa  an  Incrustation  on  uranmite  at  Joachinuthal,  Bohemia. 

R6£^>  L.  c  cf.  Bn.,  Vh.  U.  Beichs.,  869.  1888. 


308.  UEBiarFE.  J.  L.  Smith,  Am.  J.  Sc.,  5,  836, 1848,  and  11,  869, 1851.  Unn-Eilk- 
Carbooat  Vogl,  Jb.  G.  Reichs.,  4,  331. 1858. 

In  mammillary  concretions,  or  thin  coatings;  cleavage  apparent  in  one 

direction. 

U.  =  2-2*5.  Luster  of  fracture  vitreous.  Color  beautiful  apple^^reen. 
Transparent 

Oonp. — A  ^drous  carbonate  of  nianium  and  caicium,  formula  perhaps  CaGO^- 
(nO,)CO,.20H,0  (Bg.)  =  Carbon  dioxide  11*1,  uranium  trioxide  36-4,  lime  7-1, 
water  45*5  =  100. 
AnaL-J.  L.  Smith: 

CO,  10  3  UO,  88-0  CaO  8  0  H.O  46-8  =  101-4 

Pyr.,  «tc.— Id  a  matrass  yields  much  Water  and  becomes  yellowish  gray.  At  rednen  k 
blackens,  without  fusing,  and  on  cooling  returns  to  an  orange-red  color.  At  a  higher  beat  it 
blackens,  and  remains  so  on  cooling.  With  borax  or  salt  of  phosphorus  reacts  for  uranium. 
Dissolves  readily  in  dilute  acids  with  effervescence. 

Obs.— Occurs  with  mediidlte  on  uraninite  near  Adrianople,  Turkey;  also  at  Jobann- 
georgenatadt  and  Joachimsthal.  Dr.  Smith  states  that  both  the  lime  and  uranium  of  this  all 
are  derived  from  the  uraninite.  Kamed  for  Baron  Justus  Liebig  (18(^187^,  the  Geinia 
chemist 


309.  VOaUTB.  Uran-Ealk-Eupfer-Carbonat  Vogl,  Jb.  G.  Beichs.,  4,  333, 1868.  Toglit 
Said.,  lb.,  328. 

In  abrogations  of  crystalline  scales.  Sc^es  rhomboidal  somewhat  like 
gypsum,  with  angles  of  100*^ and  80°.  Haid. 

Luster  pearly.    Color  emerald-green  to  bright  grass-green.  Dichroic. 
evMp, — A  hydrous  carbonate  of  uranium,  {»lcium  and  copper. 
AnaL — Linda<^r,  ibid. 

CO,  86-41       UO  87  00       CaO  14  09       CuO  8  40       H.O  18  W  =  99-80 

Pyr.  ato.— In  the  closed  tube  blackens  and  yields  water.  B.B.  in  the  platinum  forc^ 
Infusible,  colors  the  flame  deep  green;  if  moistened  with  hydrochloric  acid  the  flame  la 
momentarily  blue.  With  soda  on  charcoal  yields  metallic  copper.  With  borax  in  O.F.  the 
bead  Is  yellow  while  hot  and  reddish  brown  on  cooling;  In  R.F.  green  while  hot  aud  clouded 
when  cold.   Soluble  in  acids  with  effervescence. 

Obs. — From  the  Flias  mine,  near  Joachimsthal,  implanted  on  uraninite. 

SchkOckinokritb  Bchrauf.  Min.  Mitth.,  187,  1878. 

Occurs  at  Joachimsthal  on  uraninite,  in  small,  six-sided  tabular  crystals  referred  to  the 
OTthoihombic  system;  Im  —  S8i*.  A  bisectrix  is  normal  to  h.  Color  greenish  to  yellow.  It  i> 
stated  to  be  hydrous  oxycarbonateof  uranium,  containing  only  traces  of  Bd.  Loss  by  ignition 
<H|0  and  COi)     86*7.   ConUifns  also  a  liUle  lime.  Named  after  Baron  BchrflcUnger. 
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'■nig,  Proc.  Ac.  FhllAd.,  406, 1876.  A  canaiy-yellow  IncnutatioD  on  gnnlte, 
r  Philadelphia,  Penn.  A  hydrous  carbonate  of  calcium  ud  uranium.  An 
ST. )  of  impure  material:  [CO,  89-84],  U«0|  81  -«8,  CaO  83*S0,  H,0  6-&8  =  100. 
!74,  1880)  shows  that  the  coatine  ooadats  largely  of  calclte,  and  after  this  has 
/  acBtic  acid,  there  remain  the  unattacked  tufts  of  acicular  crystals  of 
solved  in  hydrochloric  acid,  yielded  largely  of  calcium  and  uranium,  with  a 
icacid,  alumina,  etc. 

aftsaures  Silber  (from  anal,  by  Selb)  Widmmann,  Min.,  680, 1794,  Lena,  Hin., 
)«r;  Carbonate  of  Silver,  BeU>,  Tasch.  Mln..  9,  894, 1817;  8elbit^aM[.,Handb., 
yish  ore,  made  a  carbonate  by  Selb,  who  discovered  it,  in  1788,  at  the  mine 
tfach.  Baden.  According  to  Walchner  (Mag.  f.  Pharm.,  36,  1)  it  is  only  a 
-ording  to  Saodberger  (Jb.  Hin.,  221,  1864).  one  of  Selb's  original  BpecimeuB, 
roved  to  contain  within  earthy  argentit^  dolomite  and  diver,  and  all  parta 
r  reaction. 

ribed  a  silver  carbonate  from  Real  Catorce,  Mexico,  when  It  Is  called  Plata 
71,  11,  18S2),  which  also  is  regarded  asamlzture.   Plata  muI,  however,  is  a 
oaely  used  tac  a  number  of  illTer  orea.  Of.  Domajko,  Hiik  tihU^  480, 1870. 


I 


Oxygen  Salts. 

a.  sziiioATEa 

A.  Anhydrous  Silicates. 

B.  Hydrous  Silicates. 

This  chapter  closes  with  a  section  inclading  the  Titanates,  Silico-titanatea, 
Titano-niobates,  etc.,  which  connect  the  Silicates  proper  with  the  Niobates  and 
Tantalates. 

The  line  between  the  strictly  anhydrous  and  hydrous  silicates  cauDOt  be  sharply  drawn, 
rince  with  many  epecies  which  yield  water  upon  ignition,  the  part  played  by  the  etemenu 
forming  the  water  is  as  yet  uncertain.  Furthermore,  in  the  casea  of  several  groups  the  strict 
arrangement  is  deviated  from,  sloce  the  reUUoo  of  the  apecies  is  best  exhibited  by  introdadiv 
the  related  hydrous  species  immediately  after  the  others. 


A.  Anhydrous  Silicates. 
Some  qiedes  strlcfly  bdonglng  here  are  placed  among  the  Hydroas  BIBcBteB;  see  p.  088. 

I.  DUUioatea,  Folysilioatea. 
n.  Metasilioatea. 
in.  Orthosilioatei. 
17.  Subailioatea. 

The  DisiLiCATES,  RSi,0.,  are  salts  of  disilicic  acid,  H,Si.O,t  and  have  an 
oxygen  ratio  of  silicon  to  bases  of  4  : 1,  as  seen  when  ihe  formnia  is  written  after 
the  dualistic  method,  R0.2SiO^ 

.  The  P0LTSILICATE8,  R,Si,0„  are  salts  of  polysilicic  acid,  H,Si,0,,  and  have  an 
oxygen  ratio  of  3  : 1,  as  seen  in  2B0.3SiO,.   They  have  been  called  trisiltcates. 

The  MbtabilicateS;  BSiO^  are  salts  of  metasilicic  acid,  H,SiO^  and  hare  an 
oxygen  ratio  of  2  : 1.   They  have  hence  been  called  biailicates. 

The  Orthosilioates,  R,SiO^  are  salts  of  oi-tbosilicic  acid,  H,SiO>,  and  have  an 
oxygen  ratio  of  1  :  1.  They  have  hence  been  called  uniailictUet.  The  majority 
of  the  silicates  fall  into  one  of  the  last  two  groups. 

Furthermore,  there  are  a  number  of  species  characterized  by  an  oxygen  ratio  of 
less  than  1 : 1,  e.g.,  3:4,  2:3,  etc.  These  basic  species  are  grouped  as  Scbbiu- 
GATES.  Their  true  position  is  often  in  doubt ;  in  some  oases  they  are  to  be  i^arded 
as  basic  salts  belonging  to  one  of  the  other  groups. 

The  above  classification  cannot,  however,  be  carried  through  strictly,  since 
there  are  many  species  which  do  not  exactly  conform  to  any  one  of  the  groups 
named,  and  often  the  trne  interpretation  of  me  composition  is  donbtfnL  Farther* 
more,  within  the  limits  of  a  single  group  of  species,  connected  closely  in  all  essen- 

810 
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tifl]  characters,  there  may  be  a  wide  Tariation  in  the  proportion  of  the  acidic  element. 
Thus  the  triclinic  feldspars,  placed  among  the  polysihcates,  range  from  the  true 
polysilicate,  NaAlSi,0„  to  the  orthosilicate,  OaALSi.O,,  with  many  intermediate 
compoQDdB,  regarded  as  isomorphous  compounds  of  these  extremes.  Similarly  of 
the  Bcapolite  group,  which,  however,  is  included  among  the  orthosilicates,  since  the 
majority  of  the  compounds  obserred  approximate  to  that  type.  The  micas  form 
aoother  example.  For  a  farther  discussion  of  the  matter  see  the  special  groaps  in 
the  pages  which  follow. 

It  Es  possible  to  reduce  the  number  of  acids  assumed,  as  sugfrested  by  Groth,  by  regarding 
polysUicic  acid  as  compounded  of  disllicie  and  metasilicic  acids,  H^SiiOg  =  HiSiiOt  -f  HtSiOi. 
Or,  as  suggested  by  Becker,  metasilicic  acid  may  be  regarded  as  formed  from  polysilicic  acid 
tod  orth^liclc  acid,  4H,SI0i  =  H.Si.O.  +  H.SiOi;  while  disilictc  acid  may  be  considered  as 
s  polysilicic  acid  from  which  orthosilicic  acid  has  been  isolated.  4HiSiiO(=  SHiSiiOi  —  H4SiO(. 
Runmelsberg  prefers  to  regard  most  of  the  more  complex  silicates,  not  conformins  to  the  simple 
types,  as  compounds  In  varying  proportions  of  metadflcates  and  orthosilicates,  with  sometfrnea 
disilicates,  etc. 

An  excellent  recent  discussion  of  the  composition  of  the  Silicates  as  a  whole  is  given  by 
Oroth  in  the  last  edition  (1889)  of  his  TabeUari»cha  Ueberiicht  der  Mineralien.  pp.  87-103.  Brief 
but  suggestive  remarlts  are  made  by  Tschermak  in  his  Lehrhueh  der  Minera^tgie  (1888).  Im- 
portant recent  contributions  to  the  subject  have  been  made  by  F.  W.  Clarke,  who  lias  dis- 
cussed the  matter  from  a  more  or  less  theoretical  standpoint  (Am.  J.  Sc.,  29,  883,  1886,  31, 370, 
1886.  38,  884,  1889,  et  al.)  and*  also  attacked  the  problem  by  analytical  methods  (ib.,  40,  808^ 
405, 458,  1880)  with  hnportant  results.   Gf.  alio  Id.,  U.  8.  G.  Surv..  Bull.,  60. 18, 1890.  78, 11, 


L  BLdlioatM,  BSi.O,.  FolydlloatM,  B,Si,0,. 
Petalite  Group. 

3ia   Petalite       LiAl(Si.Oj,  Monoclinic      1*1534 :  1 : 0-7436   67"  34' 

3U.  Kiluite       HKCa,Al,(Si,OJ.    Hexagonal         6  =  0-6630 


813.  Sndidymite     HNaBeSi,0,      Monodinio      1-7107  : 1  :  11071  86"  14^' 


310.  PBTAUTB.  Petalit  d'Andrada,  Scherer's  J..  4,  86. 1800.  Castor  (fr.  Elha.) Brdth., 
Ueb.  Ann.,  69, 486, 1848,   Berzelilte  Clarke,  Ann.  Phil..  II.  196. 1818. 

Monoclinic  Axes:  &:h:d=  1*1534  : 1 :  0-7436;  0  =  •67"  34'  =  001  A  100 
Des  Cloizeaux'. 

100  A  110  =  46"  50',  001  A  101  =  25"  33i',  001  A  Oil  =  34"  30^'. 

Fonu< :  e  (001,  0)  y  (101.  -  U)         •  (d05,  M)' cleavage         «  (031,  3-|) 

« (100,  m  (110.  A  oa  (403,  -  ft)  a  (401, 4-*)  w  (341. 4-2) 

*  (010,  i-i)  g  (120.  1-^)  0  (301.  -  3-i) 

mm'"  —  93"  4ff  eao  =  80°  58^'  c«  =  89'  ST  ex  =  80"  28' 
dm     =  •43"  10'         CO  =  •38°  37'  ce  ~  58°  58'         aa'  =  129°  32' 

gg'     —   50°  15'         et  =  62°  83'  cm  =  74'  53'         mo  =  53°  14' 

The  form  of  petalite  approximates  to  that  of  the  monocHnio  pjrroxenes,  especially  to 
qwdumene;  In  compcwition  also  these  two  species  are  related,  but  in  specific  gravity  tbey  diverge 
widely. 

Crystals  rare,  commonly  tabularj  b  or  elongated  |  a;  the  faces  c,  a,  o  smooth, 
the  others  often  striated  or  rough.    UBually  masBive,  foliated  cleavable. 

Cleavage:  e  perfect;  o  (201)  easy,  z  (905)  difficult  and  imperfect.  Fracture 
imperfectly  conchoidal.   Brittle.    H.  =6-6-5.    G.  =  2-39-2-46.    Luster  vitreous. 
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on  c  pearly.  Colorless,  white,  gray,  occasionnlly  reddish  or  greenish  white.  Streak 
uncolored.    Transparent  to  translucent. 

Optically  +.  Doable  refraction  strong.  Ax.  pi.  and  Bx.  X  the  ax.  pi.  in- 
clined -  87''  30'  to  c  for  red,  hence  Bx^.^  A  ^=  -  75*4';  also  Bx„,.,  a  =  -  74°  30'. 
Dispersion  p  <  v  small;  crossed,  weak.    Axial  angles,  castorite,  Dx.* 

3H|^r  =  86°37f   3H„  =  86°8(H'   2H^m  =  86°43'   /?,  =  1-5078   /?,=  1-5096   yS^,  =  ISISO 
2V,  =  83"  80'  3Vy  =  83°  84  2\^i  =  88'  63' 

Also,  petalite: 

3H..r  =  86'  34'  8Hfcy  =  86°  38'  3H».w  =  86°  43' 

«,  =  1-504  yS,  =  1-510  =  1-516  M.  Levy-Lci." 

Var. — 1.  Gatiorite.  ia  distinct  transpareDt  crystals,  affordiog  the  above  anffles,  Dz. 
G.  =  3-38,  Breilh.;  2-397-3-405,  Damour. 

3.  Ordinary  peialUe,  cl«avable  massive;  Q.  =  2-413,  3-420.  3  465  UtO,  Dmr. 

Comp — LiAl(Si,0,),  or  Li,O.Al,0,.8SiO,  =  Silica  78*4,  alumina  16-7,  lithia 
4-9  =  XOO, 

AnaL— 1,  SondeD,  G.  FOr.  FOrh..  «.  89.  1883.  after  deducting  0-5  p.  c.  apatite.  2.  Smith 
and  Brush,  Am.  J.  Sc.,  16,  878,  1863.  8,  Rg.,  Ber.  Ak.  Berlin,  18,  1878.  4.  F.  W.  Clarke, 
priv.  cODtr. 

SiO,  Al.O,  Li.O  Na,0  K,0 
1.  UtO  4  77-97    17  08   4-33   0-78     —   =  100  [0-34  =  99-75 

3.  Bolton  I  77-92    1  6-34   3  68   O  Sl     tr.  ign.  0-65.  Fe,0,  0-56,  Mg 

3.  Elba,  Ckwiortte  G.  =  2  886         77-87   17-55   3-77   1-04   0-48  H,0  0  34  =  100        [100  S8 

4.  Peru.  Maine  77  29   16  95   2-62   3  39     fr.  Ign.,  1  03,  Fe,0,,MnO  (r.  = 

The  chemical  composition  and  relation  to  spodumene  are  discussed  by  Doelter,  Min.  Mltth., 
1,539,  1878. 

Pyr.,  etc — Gently  beated  emits  a  blue  phosphorescent  light.  B.B.  on  charcoal  becomei 
glassy,  subtransparent,  and  white,  and  melts  ooly  on  the  edges:  gives  the  reaction  for  Uthla. 
With  borax  it  forms  a  clear,  colorless  glass.    Not  acted  on  by  acids. 

Oba.— Petalite  occurs  at  the  iron  mine  of  UtO,  Sweden,  accompanying  lepidolite,  tourmaline; 
ftpodumene.  and  quarlz;  on  Elba  {eaetarite)  in  attached  crystals. 

Id  the  U.  S..  at  Boltop.  Mass.,  with  scapolite;  at  Peru,  Maine,  with  spodumene  in  albite. 
According  to  Bigsby.  in  a  boulder  containing  tremolite,  at  V'ork.  near  Toronto,  Canada. 

Lithui  WAS  first  discovered  in  this  mineral  by  Arfvedson.  The  a&mepeialite  is  from  vera- 
Xov,  a  leaf,  alluding  to  the  cleavage. 

Ref.— >  Ann.  Ch.  Phys  ,  3,  364,  1864,  and  Fogg.,  122,  648,  1864.  Cf.  Svr.,  Zs.  G.  Oes., 
22.  868.  1870.    »  L.  c,  also  Mio.,  2,  xxxvi,  1874.    <  C.  R.,  10«,  777.  1888. 

Htdrocastorite.  Idrocastorite  6.  Qraitarola,  Boll.  Com.  Geol.,  333,  1876.  A  decom 
position  product  of  Elba  castorite.  Occurs  as  a  white  mealy  aggregate  of  fine  crystalline  needles, 
surrounding  a  nucleus  of  the  original  mineral.  H.  =2.  G.  =  316.  Anal. — 1,  Grattarola,  od 
material  not  entirely  pure.    3,  Sansoni,  Att.  Soc.  Tosc.,  4,  330,  1879. 

SiO,        Al.O,        CaO        HgO  H.O 
1.  69-59         31-86         4-38  —  1466    =  99-98 

3.  68  13         19-70         4-17         0  50         15  96    =  98-46 


311.  MILARITII.   Kmngott,  Jb.  Min.,  81,  1870.    Giufite  Kuaehel-Kohler,  ib.,  936,  18T7. 
Hexagonal.    Axis  6  =  0-6630;  0001  A  lOil  =  *37°  33|'  Rinne'.    In  hexagona! 
prisms  with  c  (0001),  m  (1010),  a  (ll30),  p  (lOTl).    Pyramidal  angles  :  »»'  =  35' 
21',  pp"^  =  105°  13'. 

Cleavage  not  observed.  Fracture  conchoidal.  Brittle.  H.=5'5-6.  G.  =  2-5I 
-2'59.    Luster  vitreous.    Colorless  to  pale  green,  glassy. 

Basal  sections  show,  in  polarized  light,  a  diviMioii  into  six  radial  sectors  (biaxial),  nfte 
with  a  central  core  diagonally  placed  and  also  divided  into  six  sectors.  The  central  porlinn  ' 
sometimeB  uniaxial.  Hence  regarded  as  pseudohexagonal  (analogous to  witherite)  by  Tsrhermak 
Des  Cloizeaux*.  Mallard*.  Rinne',  however,  shows  that  the  original  position  of  equilibrium  wf 
hexagonal  and  the  anomalous  characters  are  secondary;  this  is  confirmed  by  Ramsay*,  who  fine 
that  increase  of  temperature  makes  the  biaxial  portions  become  uniaxial. 

Comp._HKCa,Al,(Si.O.)  or  H,O.K,0.4Ca0.3Al,0,.34SiO,  =  Silica  72"; 
alumina  10-3,  Ijme  11-3,  potash  4-8,  water  0-9  =  100. 
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AaaL—l.  n«iizel»  Jb.  Hln..  797.  1878.  2.  Finkeoer,  ib..  63, 1874.  S,  Ludwig.  Hin.  Hltth., 
847,1877. 

810.   A1,0.  CaO  MgO  Nft,0  Ka,0  H.0 
1.  O.  =  9-69  71-13    8  46  11-27    —    [7-61]     —    155  =  100 

%.  a  =2-6  70^  lliI2   10-06  OSO    0*66    0*74  1-69  =:  W-90 

a  a.  =  2-568      1  71-81   10-67  11-66    tr,       tt.      4  86   1-86  =  lOO  SS 

Pyr^i,  etc — ^B.B.  in  the  closed  tube  becomes  white  and  gives  off  water,  bat  ooly  at  a  blgh 
temperature.  Id  the  forceps  fusea  with  intumescence  to  a  white  blebby  glass.  Xn  salt  of 
phosphorus  slowly  soluble  to  a  colorless  glass  leaving  a  skeleiou  of  stlica.     Insoluble  in  by* 

drocbloric  acid. 

Obs.— Occurs  in  Val  Qlaf,  Orisons,  Switzerland,  in  a  gnnltlc  rock  with  smoky  quartL 
orthochue,  apatite,  titanite,  chabszlte;  the  crystals  are  often  coated  or  penetrated  by^  scales  of 
dtlorite;  Also  reported  from  the  Strim  elacler  In  the  Tavetschthal.  It  was  first  incorrectly 
annouDced  as  having  beeo  fouod  to  Val  Mflar,  hence  the  name  first  given. 

Ret—'  Jb.  Mio.,  a,  1,  1885;  of.  Eenng..  pp'  =  86°  14';  also  Tschermak*,  who  shows  the 
miation  from  strict  hexagonal  symmetry.  *  Min.  Mltth.,  850,  1877.  ■  Jb.  ttSn.,  41,  OTl,  1878L 
«BuU.  Soc.  Min.,  6,  241,  1882.   'Ofv.  Ak.  Stockh..  42,  No.  9, 29, 1886. 


31X  BUDnmam   W.  a  Sregger,  Njt  Ibg..  31,  IM,  1887. 

MonocUnic  Axes  A -A:  6  =  1-71075 : 1  :  1-10712;  ft  =  86"  14^'  =  001  A 100 
Brdgger'. 

100  A  110  =  5r  Z8i',  001  A  101  =  SI**  46|',  001  A  Oil  =  47"  61'. 

Fonu< :  t  (810,  ^)  x  (lO-O-l,  -  10-i)  «  (C  lO-8,  ^)  9  (111,  -  1)  •  (S84,  f> 
6  (010,  i-l)      d  (508.  -  H)      q  (601.  64)  «  (83%  -  |)        « (662.  -  D     I  (561.  6) 

e  (001,  O) 

Also  doubtful  112,  882. 

tf"  =  69*'  16'  m'  =  149'  8r  ee   =  44"  45*  sf'  =  109°  21*' 

ef   =  *86''  44'  o»  =  86°  49*  «(    =  82'  69'  =  74'  61i' 

ed  =  85'  BY  w  =  •fiO'  60"  «u'  62'  19'  U  =  lir  66' 

eq  =   76'  17'  e$  =   70'  56'  oo'  =  2' 

Twins :  tw.  pL  (1)  c,  produoiug  tw.  lameUsBf  also  as  penetration-twins;  also  (2) 
a  plane  normal  to  c  in  1*  a. 

the  zone  co,  contact- 
twins  (f.  2).  the  axes 
crossing  at  angles  of 
nearly  60°.  Grrstals 
always  twins;  nabit 
tabnW  I  c.  Faces 
also  the  pyramids, often 
striated  |  their  inter- 
section edges. 

Cleavage:  c  perfect; 

t  (551)  less  perfect  H.  =  6.  G.  =  2*553.  Ltister  on  cirstalline  faces  ^treon^ 
on  c  pearly,  also  on  fractare  snrfaces  in  zone  co  silky.  Color  white.  Transparent 
to  trnnslacent 

Optically  +.    Ax.  pi.  |  ft.    Bx  A  ^  =  —  58"  30'.   Refractive  indices: 

ar  i=  1-54444  fir  =1-64479  Xr  =164971  .-.  2V,  =  80"  44' 
aj  =  1-54088  fir  =  164568  rr  —  1'5S086  .-.  2Vj  =  20"  RS^ 
og,  =  1-64768  =  1-64799        r«r  =  1'65886  8Vir  =  28°  6?* 

Also  measured  axial  angles: 

2H^,    -  80°  48'  3Har    =  155'  45'       .-.       3Vr  ^  30'  28i' 

2B^j   =29' 48'  2Ho^   =157"   5'  2V7  =  39°  l/ 

2H^  =  28'  54'  aHo.p  =  158"  40*  2VBr=  28°  SC 
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CoHf^HKaBeSi.O,  or  H,O.Na,0.2Be0.6SiO,  =  Silica  73-4,  glnoina  10-2, 
soda  12-7,  water  3-7  =  100. 

AaaL— 1,  G.  Fliuk.  Nyt  Hag.,  L  as  corrected  by  A.  £.  Nd.,  L  c.  S,  A.  £.  Noida- 
BkiUd.  Q.  FOr.  FOrb.,  »,  481, 18b7. 

8iO,        BeO        Ka,0  H|0 

1.  7319        11-16        ia-08        8-84  =  99-84 

8.  78-11        10  08        18  84        8-79  HgO  tr.  9978 

Pyr. — B.B.  fuses  easily  to  a  colorless  glass.  Dissolves  with  difficulty  and  iDCompletely  in 
acids.    The  water  goes  off  completely  only  at  a  bigli  temperature. 

Obs.— Occurs  very  spanogly  in  zircoQ-syeoite  on  the  island  Ovre-ArO,  In  the  Langemnd- 
flord,  with  segirite,  elteolite,  brevicite,  apopfayllite,  nairolite,  etc. ;  it  vas  fonned  at  the  nme 
time  with^be  zeolites  with  wblcb  it  is  associated. 

Named  from  ev,  wtll,  dt'Sv/toS,  twin,  io  allusion  to  its  occurreuce  Id  twin  crystals. 

It  is  ioteresting  to  note  that  a  considerable  number  of  the  minerals  containiDg  berylliiun  a* 
an  essential  constitueDt  {e.g.  beryl,  pfaenacite)'are  hexag<mal,  like  Uie  element  &elf  (K<^»er 
A  Flink,  Zs.  Kr..  9,  228. 1884),  or  approximate  to  this  In  angle  and  method  of  twlnnlDg  («.^. 
eudidymitfl,  chiyaobetyl,  beryUonitei  bertrandite,  etc.). 


313.  Orthoolaie 

Soda-Orthoclase 

314.  Hyalophane 


316.  XioroolixLe 

Soda-microcline 
315A.  Anorthoolaie 


Feldspar  Group. 
a.  Jfonoe2<n<o  SeetUm, 

KAlSi.O, 

{K.Na)AlSi,0, 

(K:^Ba)Al,Si,0., 

A  ZVieHnio  iSecMon. 

KAlSi.O, 

{K,Na)AlSi.O, 

(Na,K.)AlSi,0, 

AlbltMnortlilte  Serlei. 


0-6585  :  1 : 0-5554  116"  3' 
0-6684  :  1  :  0'5512   115"  35' 


31A.  iibite 

817.  Qligodaae 

318.  Andenne 

319.  Labradorlte. 

320.  Anorthite 


d:l:6 

NaAlSi,0,      0-6335  : 1 :  0*5577 
0-6321 :  1 :  0  5524 

.  ZnNaAlSi.OA 
i,7rtCaAl.Si,0  J"  ^^^^ 

0-6377  :  1 :  0-5547 
CaAl,Si,0,     0-6347  : 1 :  0-5501 


a 

94'*  3' 
93'  4' 

1:  0-5521   93"  23' 


93° 
93' 


31' 
13' 


116**  29' 
116"  23' 

116"  29' 

116"  3' 
115"  55' 


Y 

88"  9' 
90"  5' 

89"  59' 


89' 

9r 


54i' 
12' 


The  general  characters  of  the  species  belonging  in  the  Feldspae  Group  are  as 
follows:  1,  Crystallization  in  the  monoclinic  or  triclinic  Bystems,  the  crystals  of  the 
different  Bpecies  resembling  each  other  closely  in  angle,  in  general  habit,  and  in 
methods  of  twinning.  2,  Cleavage  in  two  similar  directions  inclined  at  an  angle  of 
90°  or  nearly  90".  3,  Hardness  between  6  and  6"5.  4,  Specific  Gravity  varying 
between  2-5  and  2*9,  and  mostly  between  2-55  and  2-75.  5,  Colors  white  or 
pale  shades  of  yellow,  red  or  green,  less  commonly  dark.  6,  In  composition  sili- 
cates of  aluminium  with  either  potassium,  sodium,  or  calcium,  and  rarely  bariiun. 
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while  magneBinm  and  iron  are  always  absent.  Furthermore,  besidee  the  several 
distinct  species  there  are  many  intermediate  compounds  having  a  certain  inde- 
pendence of  character  and  yet  connected  with  each  other  by  inseusible  gradations; 

all  the  members  of  the  series  showiug  a  close  relationship  not  only  in  composition 
but  also  in  crystalline  form  and  optical  characters. 

The  feldspars  furnisb  a  strikiog  example  bow  a  gpecies,  or  group  of  species,  may  approx- 
fmate  in  angle  to  a  system  of  higher  symmetry,  while  diverging  widely  from  it  in  actual  form. 
Thus  of  the  commonly  occurring  planes  of  orthoclaae:  n  (U21).  y  (201)  oorrespond  in  angle  to 
cable  planes ;  q  (S08)  to  an  octahedral;  m,b,e,o  (111)  to  dodecahedral,  and  f  (180).  «  (Sit)  to 
tnpezobednl.  See  further  0th  Ed.,  p.  887,  where  thissubjecl  is  developed  and  a  rebtlon  to  the 
iaomettic  species  leucite  is  diown. 

The  specieB  of  the  Feldspu*  Group  are  classified,  first  as  reeards  form,  and 
second  with  reference  to  composition.  The  monoclinic  species  iuclude  (see  above) : 
Orthoclase,  potassium  feldspar  and  Soda-okthoclase,  potassium-sodium  fold- 
spar;  also  Htalophane,  barium  feldspar. 

The  triclinic  species  include ;  Microcline  and  Anorthoclase,  potassinm- 
sodinin  feldspars;  Albite,  sodium  feldspar;  Anorthite,  calcium  feldspar. 

Also  intermediate  between  albite  and  anorthite  the  isomorphous  tiub-species, 
sodiam-calcinm  or  calcium-sodium  feldspars :  Oligoclase,  Andesine,  Labbadobt 

ITE. 

a.  MonoelitUe  SeetUm, 

313.  ORTBOOIiABS.  Silex  ex  eo  Ictu  fcrrf  facUe  iguis  elicltur — ex  cubls  allisque  flguris 
iolersectls  constans,  ^fr^"  ^^-i  1546.    Felt-Spat,  Spatum  pyrimacbum  (var.  album, 

dnereum,  rtibrum).  Wall.,  AUd'.,  65,  1747..  Faitepat,  Spatum  scintillaris,  Gronat.,  60,  I75S. 
Feldspatb  Germ.,  Fr.  Feldspar  Engl.  Felspar  had  orthoffr.  dating  from  Kirwan.  Feldatein 
Hamin.,  Haadb.,  5'^,  1818,  Orthose  H.,  Tj.,  4.  1801,  in  Index  aloue,  p.  894,  4to  edition. 
Ailular  BreUh.,  Char.,  83, 1820.  [In  the  preceding,  the  whole  group  of  feldspan  is  included  in 
the  uue  species.] 

Feklsnath  (Albile  excluded)  Bon..  1819,  K.  Syst.  Mhi.  1819.  Feldspath  (Albite,  Labrador- 
lie.  and  Anorthite  excl.)  (?.  Stm,  Ollb.  Ann.,  73,  178,  1828.  Orthoklas  (id.  excl.)  Breith., 
Char.,  1828;  (id.  +  OHgoklas  excl.)  BreUK.,  Pogg.,  8,  70,  18l^.  Potash- feldspar.  Kalifeld- 
spnth  Germ. 

VjlR.  introd.  at  sp.  Adulaire  iVm,  Mem.  Feldsp.,  Milan,  1788;  Adular  Ctfrm.;  Adularia 
Engl.;  Feldapatb  nacre  fl"./  Mondateiu  var.  Feldspath,  Wern.,  Ueb.  Cronst.,  1780;  id.  =  Adu- 
laria Wern.t  Bergm.  J.,  375,  1789;  Moonstone.  Sanidin  Note.  NOggt^rath  Mio.  Stud.  Geb. 
Niederrbein.  1808;  Glasiger  Feldspath  Klapr.,  Beltr.,  I,  IS,  1795.  aud  others.  Necronite 
Ifayden,  Am.  J.  Sc.,  1,  806,  1819.  Pegmatollth  Bretth..  Char.,  1838,  1882.  Knrchisonlte 
W.  PhUlipa.  Pbil.  Mag..  1,448.  1827.  Ryakolitb  ff.  Bom.  Fogg..  16.  193,  1829.  28,  148,  1888; 
Khyacolite.  Valencianit,  Mikroklin  Breith.,  Scbw.  J.,  60.  822.  3*4.  1830.  Ervthrite,  Perthite, 
Thorn.,  Phil.  Mag.,  22,  IBS,  189,  1848.  Loxoklas  BreOh.,  Pogg..  67,  419;  Loxoclase.  Chester- 
Hte^i^,  Dana  Min.,  678,  I8o0.  Felsit  von  Marienberg  Breith.,  Fogg.,  S7.  421.  Uandb..  527, 
l^t  =  Paradoxit  Breith.,  B.  H.  Ztg  .  26,  35.  1866.  Felsit  von  Mulda  id.,  Uandb.,  528  - 
31uldau  id.,  ib.,  39,  Oottait  id.,  ib.  Weissiglt /«nsMA,  Jahrb.  Mln.,  8V6,  1838.  Lasur-FeldspaUi 
If.  Nd.,  Bull.  Soc.,  Moscow,  30.  335,  1857. 

UAIledinta.  Petrosilex,  Lwis  Oomeus,  pt.,  Orontt.,  Min.,  67,  1768.  Felsite.  Leelite  (fr. 
Westinanttland)  (Harke,  Ann.  Pbll..  1818. 

Monoclinic.  Aies  &  -A  d  -  0-65851  :  1  :  0-55538;  =  63"  56'  46"  = 
001  A  100  KoksharoT.' 

100  A  110  =:  30"  36'  30",  001  A  lOl  -  50°  16'  34",  001  A  Oil  =  36°  31'  0". 

Forma'  i  p  (190,  tf-ftj*  I  (706,  f  i)  •*  (061.  jj  (10  81.  10-D^  " 

a  (100,  «,  k)  i  (301,  -  3-i)'  ^  (504,  \-tY  e  (ill.  _  l)  B  (iS  lO  l,  ia-D» 

*  (010.  W,M)  .^i(501,  -  5-i)  r(403,  fi)  p  (113  i)  d  (241  -4-3) 

c  (001.  O.  P)  J  (g08.  H)  y  (201,  2-i)  0  (in,  1)  ,  (841,  4-^) 

C  (310.  »-a)"»  6^(506,  f i)»  CO  (017.  fi)">  u  (231,  2)  «  (181,  8-&) 

m  (IIO,  I,T)  X  (iOl.  1-1)  A  (028.  i  i)  a  {10  1  9,  V-IO)*  B  (S61, 

L  (lao,  i-h  O(l6  0-9.J^-i)<.»  »  (021,  S-i)  /  (.56-7-48, 1^)  <r  (181,  ^4) 

s  (180,  w  (S07, 

Many  plaaes  with  abnormal  indices  have  been  noted,  especinlly  on  adularia.  also  others 
of  doubtful  character.-  Of  these  "vicinal  planes"  Websky*  describes  a  large  number,  and 
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otbers  havR  been  added  by  Becker*,  Koksbarov  Q.  c),  Des  Cloizeaux*,  C^threiii*>  Hamberg'*, 

ZepliurcjTicU". 


mm" 

*81°  18' 

cy 

80°  18' 

CO 

55°  14i' 

ho 

*63°  8'  \r 

LL' 

80°  24i' 

hh 

86°  48' 

cu 

81°  62' 

uu' 

65°  58' 

zz' 

68°  48' 

nn' 

89'  58' 

ed 

55°  18' 

dd 

81°  43' 

cL 

41'  a' 

m" 

143=  at' 

ev 

84°  6' 

m' 

104°  47' 

eq 

83°  S8' 

ee 

33°  30 

ee' 

35°  21' 

115°  46' 

ex 

50°  IW' 
88'  28*^ 

em 

*67°  47  20  ' 

99 

sr  3' 

itiy 

45°  43' 

cr 

eg 

2r  8 

00' 

63°  43' 

m  X 

68°  19' 

SirQTer  has  deduced  for  ssnidloe,  in  part  from  hie  own,  in  part  from  Ratb's  angles,  the 
(ollciwiag  axial  ralios: 


Laach 

Latlum 

VeauTius 


d 

0-64935 

0-6563 

0-6588 


0-5517 
0  5522 
0-5626 


68°  64' 
68°  57' 
M*  7' 


1. 


6. 


S. 


7. 


8. 


Figs.  1-5,  Simple  forms.    6,  Loxoelase.  Hammond,  N.  Y.   7,  8,  Adularia,  Brown. 

Twins:  tw.  pi.  (1)  a,  or  tw.  axis  (i,  the  common  Carhbad  twins,  either  of 
irrefjular  penetration  (f.  11)  or  contact  type;  the  liittor  usually  with  b  as  composi- 
tioii-fuce,  often  tlien  (f.  10)  with  c  and  x  nearly  in  a  plane,  but  to  be  distinguished 
by  Insber,  etc.;  also  rarely  united  by  a.  (3)  n  (021),  the  Baveno  twins  forming 
neiiilv  square  prisms  (f.  13,  14),  since  cn  =  44°  5(iJ'  and  hence  cc  =  89°' 53';  often 
repented  as  fourliugs  (f.  15),  also  in  square  prisms,  elongated  ||  a.  (3)  c,  the  Mtnie^ 
bath  twins  (f.  12),  usually  contact-twins  with  c  as  comp.-fuce.  Lese  common  than 
theee,  and  usually  of  the  penetration  and  cruciform  type,  often  of  Carlsbad  twins: 

(4)  m;  (5)  z  (130);  (6)  102?;  (7)  y  (201);  (8)  051;  (9)  o{\\\);  (10)  454;  (11)2-5-15. 
Soine  of  these  apparent  twins  maybe  simply  accidental  groupings,  analogous  to 
those  common  with  quartz. 

Crystals  often  prismatic  |  h,  sometimes  orthorhombic  in  aspect  (f.  2,  7)  since 
e  and  x  are  inclined  at  nearly  equal  angles  to  <^;  also  elongated  |  a  (f.  9)  with  b  and 
c  iKjarly  equally  developed;  also  thin  tabular  |]  b;  rarely  tabular  |  a,  a  face  not  often 
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obeerred.  Faces  c,  x  often  horizootally  stnated  and  united  in  oscillatory  combinn* 
tion,  forming  flat  or  rounded  summits.  Faces  x  often  rou^h  and  thus  distin- 
guished from  c  in  twins  (f.  10).    Vicinal  forms  common,  especially  with  adularia. 

Often  massive,  coarsely  cleavable  to  granular;  sometimes  lamellar.  Also  com- 
pact ci^pto-ciystalline,  and  flint-like  or  jasper-like. 

Cleavage:  c  perfect;  6  somewhat  less  so;  prismatic  m  imperfect,  but  usually 
more  distinct  parallel  to  one  prismatic  face  than  to  the  other.  Parting"  sometimes 
distinct  parallel  to  a  (100),  also  to  a  hemi-orthodome  A  (701,  or  801),  inclined  a  few 
degrees  to  the  ortbopinacoid  (t-J  =  73°  to  74°);  this  may  produce  a  siitin-Uke  luster 
or  schiller,  the  latter  also  often  present  when  the  partiiig  is  not  distinct.  This 
parting  and  the  schiller  may  be  secondary  in  origin.  Fracture  conchoidal  to  un- 
even. Brittle.  H.  =  6-6-"5.  G.  =  2'5-2*62.  Luster  vitreous;  on  a  cleavage- 
BDffftce  {c)  often  pearly.  Colorless,  white,  pale  yellow  and  flesh-red  common,  gray; 
rarely  green.    Streak  nncolored. 


0.  10.  11.  la. 


10.  11,  Carlsbad  twins.   12,  Manebach  twin,  Sbk.    18, 14,  Baveno  twins.  Brown. 

15,  Do.,  fourling,  Hbg. 


Optically  negative  (Bx,  =  a)  in  all  cases.  Ax.  pi.  usually  J_  i,  sometimes 
I  h,  also  changing  from  the  former  to  the  latter  on  increase  of  temperature  (see 
below).  For  adularia  (Dx.)  Bx„  /\d=  -69"  U',  Bx^w  a  d  =  -  69*  37'.  Hence 
Bx.  and  the  extinction-direction  (cf.  f.  3,  p.  336)  inclined  a  few  degrees  only  to  «, 
or  the  edge  b/c\  thus  -f  3"  to  +  7*  usually,  or  up  to  +  10"  or  +  13"  (in  varieties 
rich  in  Na,0)  according  to  Bosenbusch.  Dispersion  p>  v\  also  horizontal,  strongly 
marked,  or  inclined,  according  to  position  of  ax.  pi.  Axial  anglea  variable.  Indices 
and  axial  anglea  at  18°  0.,  Dx. : 

Ko.  I       a,  -  1M90     fij  =  1-6287     Xj  =  1-5260  2Vy  =  88"  48'     2E,  =  181'  9, 

Also  measured      3£,  =  120*  32',   2Ey  =  120°  12'.   2£:i>i  =  US'  87' 
Ko.  3      «,  =  1-6181         =  1B228    rr  =  l*G243  2Yj  =  69*  1'     2Ey  =  119'  It 

Measured      8Er,  =  ISO"  42',    2£t  =  120*  46',   2Em  =  118°  18' 
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Banidine,  Welir,  ax.  pi.  l  b  for  red  rays: 

a  r=  1-5170     fir  -  1-5239     y  =  l'5a40      ,'.     aVr  =  18'  84'     8Er  =   SO"  « 

Same,  ax.  p).  |  b  for  blue  rays: 

ttw  =  1-8366     /*bi  =  1-5855  =  1-5866      .".     2Vbi  =  II*  51'     JEu  =   18°  U' 

locrease  of  tempemtiire  dimiQishes  the  axial  angle  wbeo  the  ax.  pi.  Is  j.  b,  but  iocreasea  U 
when  I  b.  Id  the  former  case  the  angles  for  the  different  colors  successively  become  0"  and 
the  ax.  pi.  changes  to  the  second  positioQ.  If  the  temperature  is  maintained  as  high  as  600°  to 
1000°  the  chauge  becomes  permanent.    Cf.  Dx.,  Weiss.'*   Pressure  produces  a  like  change. 

Comp.,  Tar. — A  silicate  of  aluminium  and  potu&itum,  KAlSi.O,  or 
K,O.Al,0,.6SiO,  —  Silica  64-7,  alumina  lS-4,  potash  IG'O  =  100.  Sodium  is  often 
also  preBeut;  replacing  part  of  the  potassium. 

The  prominent  varieties  depend  upon  crystalline  habit  and  method  of  occurrence  more  than 
upon  difft-reiice  of  coniposilion. 

1.  Adultiria.  The  pure  or  nearly  pure  potassium  silicate.  Usually  in  crystals,  like  f.  7,  8  in 
habit;  ofieti  with  viciaal  planes,  especiHlly  ou  the  Baveno  twius,  which  are  very  common  with 
this  variety.  G.  =  2  5G5  T»ch.  Transparent  or  nearly  so.  Often  with  a  pearly  opulescent  re- 
flection or  scliillcr  \  aor  J;  suniclinies  witli  a  delicate  play  of  colors;  some  nwomloiu  (Uecatolite 
Delameth.,  T.  T.,  2,  201,  from  tieart/,  Uie  moon)  is  here  included,  but  the  remainder  belongs  to 
alblte  or  other  of  the  tricliuic  feldspars. 

The  original  adulariu  (Adulur^  is  from  the  St.  Ootbard  region  in  Switzerland.  The  name  is 
derived  from  the  Adular  Mta.  which  term  as  used  by  Strabo  embraced  tlie  Central  High  Alps, 
including  the  Qoihard  region  and  the  Adular  Mts..  etc.  In  the  latter,  in  the  present  restricted 
sense,  the  adularia  Is  not  found  (Keiingott).  The  name  is  extended  also  to  similar  varieties 
from  other  points  in  the  Alps  and  elsewhere.  Valencianti,6,iTom  the  silver  mine  of  Valencia, 
JUexico,  is  udularia. 

2.  Sanidine  or  glauy  feldspar.  Occurs  In  crystals,  often  transparent  and  glassy,  embedded 
In  lava,  trachyte,  phonolyte.  etc.  Habit  often  tabular  |  b  (hence  niimed  from  (javii.  a  tahlet,  or 
hoard);  also  m  square  prisms  (A,  c);  Carlsbad  twins  very  common.  Most  varieties  coutaia 
sodium  as  a  prominent  constituent.    Cf.  aual.  S-10. 

Hhyacolile.  Sittpttth  Werner.  Occurs  lu  glassy  crystals  at  Monte  Somma;  named  from 
pvai,  stream  (lava  stream),  and  k&ioi,  alo/ie;  anal.  II. 

3.  Ordinary.  In  crystals  (f.  1-6,  and  f.  10)  Carlsbad  and  other  twins  common;  also  massive 
or  cleavable,  varying  in  color  from  white  tu  pale  yellow,  red,  or  green,  translucent;  sometimes 
aventurinc.  Here  belongs  the  common  felda{>Ar  of  granitoid  rocks  or  graoite  veins.  Usually 
contains  a  greater  or  less  percentage  of  sodii  (soda-ortlioclase,  Natronorthoklas  Germ.,  cf.  anal. 
'£i,  23).  Compact  crypto-crystalliue  orthoclusu  makes  up  the  mass  of  much  felsite,  but  lo  a 
greater  or  less  degree  admixed  with  quartz:  it  occurs  of  various  colors,  from  white  and  brown 
to  deep  red.  There  are  two  kinds:  (a)  the  jatper  liA-e,  wiih  a  subvitreous  luster;  anfl  (6)  the 
esratoid  or  tDaa;-Uke,  with  a  waxy  luster.  Some  red  kinds  look  closely  like  red  jasper,  but  an 
easily  distinguished  by  the  fusibility,  LeeliU.  named  after  J.  K.  Lee.  is  a  deep  flesh-red  variety 
of  waxy  luster,  from  Grythyttau,  Sweden.  Other  felstles  contain  soda  and  approximate  loalbit* 
or  oligoclase  in  composition. 

Much  of  what  has  been  called  orthoclase,  or  common  potash  feldspar,  has  proved  to  belonj 
to  the  related  triclinic  species,  microcline.  Cf.  p.  823  on  the  rehLtions  of  the  two  species 
Chesterlite  and  Amazonite  or  Amazon  stone,  are  microcline;  also  must  aveuturine  orthoclase. 

The  following  names  belong  to  more  or  less  distinctly  cbaractei*ized  varieties  of  couimoi 
orthoclase: 

Loxoclaae.  Contains  sodium  in  considerable  amotmt  (anal.  31).  In  grayish  white  or  yellow 
ish  crviitals  (f.  6).  a  little  pearly  or  greiisy  in  luster,  feebly  shining,  often  large,  leugtlieue 
usually  in  the  direction  of  the  clinodiiigoual.  From  Hnmmoud,  St.  Lawrence  Co..  N.  \ 
Named  from  Xo^o'i,  tranaverae,  and  KXeiai%,  fracture,  under  the  idea  that  the  crystals  at 
peculiar  in  having  cleavage  pariillel  tti  Ilie  orthodiagonal  .section. 

Pnradoxite  Breilh.  is  a  tlesb-red  feldspar  from  the  lin  miues  near  Marienbcrg.  Cottai 
Breitb.  is  a  grayish  white  feldspur  in  twins  from  Carlsbad,  Bohemia.  Muldan  is  from  Mule 
near  FreiluTg.    PegmaioUte  Breilh.  is  common  feldspar. 

Eryihrite  Thomson.    A  Hesh-red  variety  from  near  Eilpatrick. 

Necronite.  A  cleavable  feldspar,  fetid  in  odor  when  struck.  The  original  was  foimd  \ 
Ilayden  near  the  York  and  Lancaster  road,  31  m.  from  Baltimore,  in  granular  limestoDe,  ac 
was  whitish  or  liluisti  in  color.    Named  from  ctifpds,  aeoi-pae. 

Lasuvfeldgpar  (Lasurfeldspath  Oerm.).  A  feldspar  having  II.  =  6,  and  G.  =  3*597.  b 
the  cleavage  of  orthoclase,  found  near  Lake  Baikal  with  lapis  lazuli. 

Perthite.  A  llesh-red  aventurine  feldspar,  cousisliugof  interlaminated  alblte  and  orthoclai 
From  Perth,  Quebec.    See  further  p.  321. 

Jtfurekisonite.  A  flesh-red  felds|mr  similar  to  perthite,  with  gojd-yellpw  reflections  in  a  i 
rcctiou  X  b  and  inclined  73°  13'  to  r  il>,\,),  heuce  nearly  parallel  to  701  or  801  (see  cryptoi>ertlii 
p.  321).  Slated  to  have  also  an  iinusunl  cleavage  direction  besides  the  two  observed.  F*rt 
Dawlish  and  Exeter.  Eugland.    Named  after  its  iiscovercr,  Murchison  the  geologist. 
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VMMHrAf  JeDZSch.   In  small  vhUish  or  reddish  white  twin  crystals,  from  the  caTitlei  of 

sm/jfdaloid  at  Welsslg  near  Dresden;  O.  =  2-638-2*546.  I.  Lea  has  named  (Proc.  Ac.  Fhilad.. 
May,  1806)  a  greenish  orthoclase  from  Lenui,  Delaware  Co.,  Fa.,  "almost  without  cleavage," 
Itmuiite:  other  specimens  of  the  same  locality,  pearly  and  distinctly  cleanble,  delawarite;  Kod 
a  doll  bluiah-green  subtransparent  kind,  of  an  aTenturine  character,  from  Blue  Hill,  Sm.IX.al 
Hedla,  Pa.,  eofinii^  (see  p.  3S2). 

AuL— 1,  Abich.  Fogg.,  SI,  638,  1840.  2.  Tschermak,  Ber.  Ak.  Wien,  50  (1),  677,  18«6. 
5,  Abich,  I.  c.  4.  Plattner,  Fogg.,  46,  208.  1880.  6,  Lewiostein,  J.  pr.  Ch..  68,  08,  1860. 
S,Rg.,  Hin.  Ch..  1008,  1860.  7.  Lewinsteln,  1.  c.  8,  0,  Rath,  Fogg.,  13S,  561.  664, 1868.  10,0. 
U.  Drake,  prlT.  oontr.  11.  Tschermak,  1.  c.  12,  Redner,  Zs.  Q.  OeA.,  18,  804, 1866.  18,  Kloot. 
Jb.  M\n.,  2,  106,  1884,  after  deducting  apatite  0-26  p.  c.  and  ignition.  14,  Id.,  ibid.,  p.  109. 
15.  Ratb.  Za.  O.  Oes..  23,  662,  1670.  16-10,  Id..  Fogg.,  144,  876-882.  1871.  20,  Genth,  Am. 
Phil.  8oc..  23.  48,  1886.   21.  Ludwig,  quoted  by  TM^ermak,  1.  c.   22,  28.  Foeratner,  Zs.  Kr., 

5,  1S8, 188& 

G.        SfO,  Al.O,  CaO    E,0  Na.O 

1.  St.  Gothard,  .^dKM>  2-676  65-60  17  07  1  84  13  00  1  01  Fe,0,  ^.  =  100 

3.  Pfitsch,  2  678  64  5  18-4  0-8  14  8  1  8  =  90'8 
.8.BaTeD0  2-665  65-72  18  57  0  84  14  02  1  26  Fe.O.  <r.  =  00  90 

4.  Mexico,  Val&netanUe  66  62  17*58    —  14  80    —  Fe.O.  O  OO  =  00-29 

6.  FerleDhardt,  Ainft^  65-26  17-62  1-06  11*79  2*49  Fe,0>  0-91,  MgO  0-85 

=  99-47 

6.  Diachenfels,     "  8*60       66-87   18-58  0-95   10-82  8-42  HgO  0*89,  Ign.  0-44 

_  99*93 

7.  F^pelsbeiv,     "  8-616      66*08  17  87  0  47    8*86  6  06  Fe.0. 0  52,  MgO  019 

=  100-03 

a  I^ach.  ervtt.,    '<  8  467      64*09  18*78  0*60  11-70  4-89  BaO  0  41,    ign.  0 11 

=  100  88 

0.    "  •*    .  8*575      66-98  19-86    —     6  48  6  94  ign.  0  07  =  100  87 

10.  Tellowstone  8*67-8*69       65*96  19  68  0  68    8  81   4-90  Ign.  0*20  =  00*77 

11.  Mt.  Somma,  BhytiooliU  8-663  65-3  19  1  0  4  14  0  1  6  ^  100  8  [=  100 
13.  Carlsbad  Utint  3-578      68  02   18-28     —    15  67   3  41  B«0  0  48,  MgO  014 

13.  Bodenmais  8-688      64-59   19-60   0  82   1180   2-90  IlaO  0-29  =  100 

14.  "  64-17   19-27   0  66   12  04   1-98  BaO  010.  ign.  0-44 

15.  San  Piero,  Elba  64-64   19-40    —    11  95  8-40  =  90  39  [=98-66 

16.  Parsu  8-676  |  64*96  19  40  0  49  12-60  3*83  MgO  0  36  =  100*23 
IT.  Uurvik  2*619   |  62-81   28*21    8-60     4-33   7  64  MgO  0  07  =  100  46 

18.  Monzoni  2-565   t  6S'86   31  18    1-66    [8-80]  4-91  =:  100 

19.  Bolton,  Mass.  3*586   {  65-23   19-26   0  43   11*80   3*96  =  90-69  [=100-63 

20.  French  Creek,  Fenn.  2  528      62*68   30  00   0*15   16-90     —  Fe,0, 0-38,  ign.  0*67 

21.  Hammood,  N.Y.,  ZoxoelOM  2-616      66  28   20-26   0  00     4  57   7*66  MgO  0-22  =  99*88 

22.  Paotelteria,  BagDO  d'acqua   2*69        66  06   10*24   1*11     6-46   7*68  FeO  0  64,  MgO  O  il 

=  100*14 

28.  "      Gala  PorticeUo    2-68       66*08  19  87  0  78    6-40  7-67  Fe,0, 158,  MgO  0*08 

=  100-66 

Pyr.,  otc — ^B.B.  fuses  at  6;  Tarlettes  oontainlog  mach  soda  are  mora  fusible.  Ltnochae 
foaes  at  4.    Not  acted  upon  by  acids. 

Oba. — Orthoclase  in  Its  aeveral  varieties  belongs  especially  to  the  crystalline  rocks,  occurrloe 
as  an  eaaentlal  constituent  of  granite,  gneiss,  syenite,  also  porphyiy,  further  (var.,  atmieUwi 
trachyte,  pbonolyte,  etc.  In  the  massive  gnnltoid  rocks  It  is  seldom  in  distinct,  well  formed, 
^pamble  crystals,  except  in  veins  and  cavities;  such  crystals  are  more  common,  however, 
ia  volfainic  rocks  like  trachyte. 

Advlaria  occurs  in  the  crystalline  rocks  of  the  central  and  eastern  Alps,  associated  with 
■woky  quartz  and  alblte,  also  tltaoite.  apatite,  etc. ;  the  crystals  are  often  coated  with  chlorite. 
Tiiiu  fn  the  8t.  Ootbard  region,  especially  on  Ht.  Fibia;  also  the  Maderanerthal  In  Uri, 
Kreuzlitlial  and  Tavetschtbal.  Lukmanier  In  Orisons.  Outtanen  in  the  Bernese  Oberland  (cf. 
t^ifauf?.,  MIn.  Schwelz,  pp.  45-75).  Further  in  the  Eastern  Alps,  as  at  Schwaizenstein  In  the 
^I'llerthal.  Also  in  crevices  in  trachyte  at  FelsOb&nya.  On  Elba.  Fine  crystals  of  orthoclase. 
utien  twins,  are  obtained  from  Baveno,  Lago  Maggiore;  the  Fleimsthal,  a  red  variety;  Val. 
tloriana:  Bodeumais,  Carlsbad  and  Elbogen  in  Bohemia;  Striefrau,  Hirschberg,  and  Lomnitz 
ill  Silesia.  Also  EkateHnburg  in  the  Ural;  Albaschka  near  Mur^inka;  Areadal  In  Korway. 
and  near  SbiUtansk  in  the  Ural;  Land's  End  and  St.  Agnes  In  Cornwall:  at  Rubislaw  in  Aber< 
deenshire,  Scotland.  The  Moume  Mts.,  Ireland,  wuh  bervl  and  topaz.  Tamagama  Tama, 
japaa.  with  topaz  and  smoky  duartz.   Moonstone  U  brought  from  Ceylon. 

Typical  MmMttfW  Ib  prominent  In  the  trachyte  of  the  Drachenfels  on  the  Rhine;  at  the 
laacfaer  See.  BhjfMsolUs  occurs  In  blocks  on  Mt.  Somma  and  to  the  AlbanI  Mts. ;  in  Ledum 
near  Rome;  in  the  law  of  Ischin;  near  Naples. 

In  tlie  V.  Slates,  orthoclase  in  crystals  occurs  In  Maine,  on  the  island  Mt.  Desert,  fine  gieem 
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at  the  tourmaline  locality,  Paris;  at  Bnckfield.  In  N.  Samp.,  at  the  Acvorth  beryl  localitr. 
[d  Mats.,  at  South  RoyalstoD  and  Barre,  often  large  crystals;  at  Three  Rivers,  in  Palmer,  la 
Onn.,  at  the  gneiss  quarries  of  Haddam  and  the  feldspar  quarries  of  MiddletowQ,  crystala  a 
foot  long,  and  6  or  8  in.  thick;  near  Bradleysville,  in  the  western  part  of  Litchtield,  crystals  3-8 
in,  long,  abundant;  at  Willimanlic,  In  N.  York,  in  St.  Lawrence  Co.,  at  Rossie,  2  m,  N.  of 
Oxbow,  the  crystals  are  white  or  bluish  white,  and  sometimes  an  inch  across;  also  8  m.  from 
Potsdam,  on  the  road  to  Pierrepont,  where  crystals  a  foot  through  are  said  to  have  been  found; 
and  Dear  DeLong's  mills  in  the  town  of  Hammond,  with  apatite  and  zircon,  where  the  loxoclate 
is  obtained;  in  Lewis  Co.,  orthoclase  occurs  both  crystallized  and  massive  in  white  limestone 
near  Natural  Bridge,  with  scapolite  and  titanite;  Id  Orange  Co.,  crystals  near  West  Point;  more 
abundant  and  interesting  forms  are  found  at  Rocky  Hill,  in  Warwick,  with  tourmaline  and 
zircon;  and  at  Amity  and  Edenville;  in  Saratoga  Co.,  at  the  Greenfield  chrysoberyl  locality, 
white  translucent  crystals,  usually  coated  with  silvery  mica.  In  Penn.,m  crystals  at  Leiper- 
ville.  Mineral  Hill,  Delaware  Co.;  suostone  in  Kennett  Township;  French  Creek,  a  peculiar 
variety  with  divergent  columnar  structure  of  a  reddish  color  (anal.  20).  In  N.  Car.,  at  Wash- 
ington Mine,  Davidson  Co.,  in  white  and  yellowish  crystals.  At  the  Superior  mine,  Ontonagon, 
Lake  Superior,  in  small  reddish  crystals,  as  a  secondary  product,  in  cavities  in  amygdaloid  with 
epidote.  Id  Colorado,  at  the  summit  of  Mt.  Antero,  Chaffee  Co.,  in  fine  crystals,  often  Carlsbad 
and  Baveno  twins,  with  beryl,  phenacite,  bertrandite.  etc.;  at  Guunison;  Black  Hawk;  Kokoma, 
Summit  Co.,  also  at  other  points.    Also  similarly  in  Nevada  and  California. 

Orthoclase  as  a  secondary  mineral  in  cavities  in  a  basaltic  rock,  with  calcite  and  pbillipsite 
at  Eulenberg.  Bohemia,  was  described  by  Zepharovich,  Ber.  Ak.  Wlen,  91  (1),  158,  1885. 
Orflnzer  has  further  studied  the  same  occurrence,  and  finds  the  mineral  to  deviate  somewhat 
(but  probably  not  essentially)  from  normal  orthoclase;  thus  the  composition  (H,E)AlSiiO«  is 
assigoed  to  it,  with  H  :  K  =  1 :  8,  Min.  Mitth.,  11,  277,  1890. 

Alt. — Feldspar  may  be  altered  through  infiltrating  waters  carrying  more  or  less  carbon 
dioxide  in  solution  (Forchhammer,  Fournet.  Biscbof);  also  through  the  action  of  waters  rendered 
acid  by  the  decompositioD  of  sulphides  (Mitscherlich);  also  by  ordinary  waters  holding  traces  of 
alkaline  and  other  ingredients  lu  solution  (Bischof). 

The  presence  of  iron  sulphide,  or  a  mineral  containing  iron  protoxide,  as  some  mica,  garnet, 
etc.,  Is  often  the  first  occasion  of  the  change.  The  decomposition  of  the  mineral  with  the 
attendant  oxidation  of  the  iron  distributes  ferruginous  waters  through  the  rock  (or  ferrous 
sulphate  from  the  altered  sulphide),  and  thus,  by  a  decomposing  action,  prepares  the  way  for 
other  agencies. 

When  the  infiltrating  waters  contain  traces  of  carbon  dioxide,  the  feldspar  acted  on  first 
loses  Its  lime,  if  a  lime  feldspar,  by  a  combination  of  the  lime  with  this  acid;  next,  its  alkalies 
are  carried  off  as  carbonates,  if  the  supply  of  carbonic  acid  continues,  or  otherwise  as  silicates 
in  solution.  The  change  thus  going  on  ends  in  forming  kaolin  or  some  other  aluminous  silicate. 
The  carbonate  of  soda  or  potash,  or  the  silicate  of  these  bases,  set  free,  may  go  to  the  formation 
of  other  minerals — the  production  of  pseudomorphic  or  metaraorphic  chan^ — and  the  supplying 
fresh  and  marine  waters  with  their  saline  ingredients.  When  the  change  is  not  carried  on  to  the 
exclusion  of  the  protoxide  bases,  certain  zeolites  may  result,  especially,  as  Bischof  states,  when 
labradorite  is  the  feldspar  undcrgoiog  alteration,  which  species  he  describes  as  giving  ongiD  to  the 
species  mesoHle.  Massive  nephelite  or  elteoltte  is  a  still  more  common  source  of  zeolites.  When 
the  waters  contain  traces  of  a  magnesian  salt— a  bicarbonate  or  silicate — the  magnesia  ma^ 
replace  the  lime  or  soda,  and  so  lead  to  a  stealilic  change,  or  to  a  talc  when  the  alumina  la 
excluded;  and  when  augitc  or  hornblende  is  present,  it  may  give  origin  to  chlorite.  The  action 
of  sulphurous  acid  from  volcanic  fumaroles  produces  often  a  complete  destruction  of  the  feld- 
spar and  other  minerals  present,  giving  rise  to  deposits  or  incrustations  of  silica,  in  some  of  its 
various  forms,  and  also  halloysite,  kaolin,  etc. 

Steatite,  talc,  chlorite,  kaolin,  lithomarge,  mica,  laumontite,  occur  as  pseudomorphs  after 
orthoclase  or  albite;  and  cassiterite  and  calcite  often  replace  these  feldspars  by  some  process  of 
solution  and  substitution.  Labradorite  more  rarely  forms  kaolin.  The  triclinic  lime-soda 
feldspars  are  sometimes  altered  to  saussurite  (wh.  sec);  also  to  scapolite,  cf.  Judd,  Min.  Mag..  8, 
186,  1889. 

On  pseudomorphs  of  orthoclase  after  leucite,  see  E.  ScacchI,  Rend,  Acc.  Napoli,  Dec.  1884. 
Bauer,  Zs.  G.  Ges.,  37.  456,  1885, 

Artif. — Artificial  feldspar  has  been  observed  in  crystals  in  furnace  scoria  at  Mansfeld,  San- 
gerhausen,  near  Laimbach  and  near  Stolberg. 

Obtained  by  Hautefcuille  in  distinct  crystals  with  tridymite  by  heating  at  a  temperature  ol 
900°  to  1000°  a  mixture  of  tungstic  acid  with  an  alkaline  silico- aluminate  of  potash;  also  with 
quartz  at  a  lower  temperature  after  the  addition  of  an  alkaline  fiuoride,  C.  R.,  86,  952,  1877, 
90,  830,  1880.  Again  by  PYiedel  and  Snrasin  in  the  wet  way  by  the  reaction  of  the  silicates  ol 
alumina  and  potash  and  water  under  pressure,  Bull.  Soc.  Min.,  2,  158,  1879,  4,  171.  1881.  Cf. 
also  Fouque  and  Levy,  C.  R.,  87.  700,  830,  1878,  and  Synth.  Min.,  p.  132,  1882. 

Ref.— 'Min.  Riissl,,  6, 115,  1866;  cf.  measurements  by  Rath  onsanidine  andadularia,  Pogg. 
136,  454,  1868,  and  later  StrQver  on  sanldiuc.  Zs.  Kr.,  1,  243,  1877.  A  comparison  of  resiilia  i: 
given  by  Kk.,  Min.  Rossi.,  5,  329,  also  9,  252.  1886. 

»  Cf.  Mir.,  Min.,  364.  18,-)2;  Dx.,  Min.,  1.  328.  1862,  2.  xxxv,  1874;  Kk.,  1.  c:  Gdt ,  Index 
2,11.1888.  See  also  the  following;  Weiss.  Abh.  Ak.  Beriin,  231,  1816-17,  145.  1820-21 
Rose.  Gilb.  Ann.,  73,  181,  1823,  Pogg.,  16,  193,  1829.    Eupfter  (early  measurements),  Pogg 
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13, 309. 1828.   Hbg..  Min.  Not.,  3, 6, 18S8.   Rath.  Poeg.,  113,  425,  1861.  136,  454, 1868,  168, 

ma,  1876. 

'Webskf ,  Zs.  Q.  Oes.,  16,  677, 1868.  «  Becker,  Inaug.  Diss.,  Breslau.  1868.  ■  Achlardl,  Elba. 
NiioTo  Cimento,  3.  Feb.,  1870.  •Dr..  also  yS  (2&-271),  1.  c,  and  Ze.  Kr.,  11,  605,  1886, 
'Catbrem,  Vnmoriaua,  Zb.  Kr,  9,  868.  1884.  ■  Id.,  St.  Oothard,  Elba,  Zs.  Er.,  11,  118,  1885. 
•Id.,  Scliwarzcnsteio,  he  gives  also  e  (950),  J7i850),  X  (750),  i  (280-0-1).  a  (63-7-80),  Zs.  Kr., 
13,332,1887.  >«  Id..  Schwarzenstein,  also  if  (8fl  0  88).  Min.  Mitth.,  10,  59,  1888..  ''Solly, 
£lba,  Za.  Kr.,  10,  ^4.  "  Hamberg,  wlular,  new  furms  and  corrosion  pheoomena,  v  (i5'0'18), 
iT{m%  r  (i8-2-19),  Ak.  H.  Stockh.,  Bltaang,  13      Ho.  4, 1688.   "  Ber.  Ak.  Wien.  »B  (1), 

m.m. 

"On  twiru,  see  the  following: 

Weiss,  Carlsbad  twins,  Schweigg.  J.,  10,  223,  1814.'  Naumann,  law  5,  Kryst..  S,<848, 1880, 
Breilh.,I)tw  9,  B.  &  H.  Ztg.,  17, 1858.  Blum,  who  names  the  Manebach  twins,  Jb.  Min.,  843. 186a 
La8p.JawB  4.  8,  10,  Zs.  Kr.,  1,  304,  1877.  Hausbofer,  law  6,  Zs.  Kr..  3,  601.  1879;  also  11 
ib.,  9,  83,  Ber.  Ak.  MQncben,  641,  1882.  Klockmann,  law  7,  Zs.  Kr.,  6,  818,  498,  1882, 
Gomrd,  Four  la-Brouque  twins  (=  Manebach),  Bull.  8oc.  Min.,  6,  265.  1888,  8,  807,  1886. 
l^hermak  describes  a  group,  which  if  not  accidental  has  the  normal  to  the  edge  e/m  as  tw. 
uli,Hb.  Mitth.,  8,  414,  1887. 

"  On  the  teller,  or  pearly  opalescence  observed  in  many  varieties,  see  Reuscb,  Pogg.,  116. 
NS,  1882.  118.  256, 1868,  120.  95,  1868:  Dx.,  Min..  1,  1862;  Rath,  Pogg..  136,  480. 1668;  Croi^ 
Am.  J.  Sc.,  37,  94.  1884.  See  further  Iddinga  under  anorthoclase  (p.  »24)  and  BrOgger  under 
crj'ptopertliite.  below. 

^*  BefracivM  indicet  and  optical  phenomena:  Heuaser,  Pogg.,  91,  514,  1854;  Dx.,  Min.,  1, 
1862,  N.  li.,  152,  1867,  also  references  under  microcliue;  Ch.  £.  Weiss,  Bdtr.  z,  Kenntniss 
d.  Feldapathbildung,  Haarlem,  1866.    Thermal  expan$ion,  Beckenkamp,  Zs.  Kr..  6,  452,  1881. 
fSro^tricUy,  Hankel.  Wied.,  1.  280,  1877. 

Perthitb  Thomaon,  Phil.  Mag..  23,  189,  1843.  A  flesh-red  aventurlne  feldspar  from 
Perth,  Quebec.  Canada,  called  a  soua-ortboclase,  but  shown  by  Gerhard  (Zs.  G.  Ges..  14,  151, 
1863)  to  consist  of  interhuninated  orthoclaae  and  albite.  Many  similar  occurrences  have  since 
bten  noted,  as  also  those  In  which  microcline  and  albite  are  similarly  interlamlnated,  then 
called  mierocline-perihUe,  or  microcline-albite-perthite;  this  is  true  in  part  of  the  original 
perthite.  When  the  structure  is  discernible  only  with  the  help  of  the  microscope  it  Is  called 
micropertblte.  See  Mann,  Jb.  Min.,  889,  1879;  also  Kloos,  ib.,  3,  89. 1884;  Woitachacb,  Zs. 
Kr.,  7,  82,  1883. 

BrOgger  has  Investigated  not  only  the  microperthites  of  Norway  (Orthoklasmikroperthit, 
Hikroklinmikroperthit)  but  also  other  feldspars  characterized  by  a  marked  schiller;  he 
■BDoies  the  existence  of  an  extremely  fine  interlamination  of  albite  and  orthoclase  |  801.  not  dis- 
ceroible  by  the  microacope  (cryptoperthite,  Kryptoperthit)  and  connected  with  secondary  planet 
of  parting  1 100  or  I  801,  which  is  probably  to  be  explained  as  due  to  Incipient  alteration.  Bee 
further      Kr.,  16.  524.  1890. 

Krablite  Forehhammer.  1642.  BauHte.  KnSM  Flink,  6fv.  Ak.  Btockh,  Bibang.,  13(2). 
No.  3,  64,  1886.  Described  as  a  kind  of  feldspar,  very  high  in  silica,  but  shown  by  BrOgger 
iQd  Plink  to  be  a  liparyte,  containing  well  formed  crystals  of  orthofjaae  enclosing  a  plagioclase 
kernel,  also  quartz,  etc.  Flink  calculates  for  the  orthoclase:  d  :  S  U  =  0  64874  :  1  :  0-56079; 
'S  =  «8"5S'.  Btom  Knbia  (Knfla).  Iceland.   Bee  5th  £d.,  pp.  808,  860. 


314.  HTAIiOPBANB.  B.  ton,  Wallnthauten.  Pogg.  Ann..  94,  13i  1855;  100,  S47, 1867. 

Uonocllnic.  Axes  hiiils^  0*6584  : 1 :  0-5512  \  =  W  %^'  =  001  A  100 
Obermayer'. 

100  A  110  =  30'  43^',  001  A  101  =  49"  47',  001  A  Oil  = 

26"  2^'. 

Ponns*!  a  (100,  «)•,  h  (010,  c  (001.  0);  m  (110.  T),  s  (180.  i^)'; 
« fiOl,  l-i),  09  (S02.  H)*;  p  (in.  lY'*:  i>  (141.  44)«. 

Also  probable.  Binne*:  6  (i08),  0  (i02),  A  (605).  t  (118.  -  p  (IlS.  i), 
a(h2),  e(l75,  {):  and  Eenng.*:  q&OSf.  y(301). 

mm'"  =  *6l=  24J'       eoo  -     67"  59f       cii>  =  78°  174'      in{>'  =  137'  7' 
o'      =   58°  87'         ep  -     54"  46'         a'p  =  68°  Sr       m'ai  =  W  21*' 
«     =  49'  4r         em'  =  •111"  47^'       jip'  =  53°  28* 

In  crystals,  like  adnlaria  in  habit.  Also  masaiTe.  "Obernuyen'* 
Cleavage:  c  perfect;  ft  somewhat  less  bo.    Fracture  conchoidaL 

Brittle.    H.  =  6-6'5.   G.  =  2'805.   Lnster  vitreons.    Colorless  to  white;  also 

flesh-red.   Transparent  to  trandnoent. 

Optically  — .   Az.  pi.  and  Bx«  J.  b.  Bz.       =  —  69**  25',  Le.  extinction  on 
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h  inclined  aboat  -|-  5^*  or  6°  to  edge  b/c.  Dispersion  horizontal,  distinct.  Axial 
angles,  Binne: 

aH^r   =  88°  50'      2Ho.r    =  107°  17'  .*.    2Vr   =  79'  21'      /J,  =  1-6888  Li 

aH^,   =83°  25'      aHo-T   =  107*  30'  .-.    2Vy   =79"  8'      /Sj   =  1-5392  N« 

m^gr  =  88°  3'      3Ho.p  -  107°  63'  .-.    2Vgr  =  78' 43'      ytfp.  =  1-5416  11 

Comp. — A  silicate  of  aluminium,  barium,  and  potassiam,  (K,,Ba)Al,Si,0,,  or 
K,O.Ba0.yAl,0..8SiO,.  This  is  usually  written  BaAl,Si,0,.aKAlSi,0„  or  a  barmm 
ailicute  analogous  to  anorthite  with  orthoclase.  This  requires:  Silica  51*6,  alumins 
21-9,  h&iyta,  16-4,  potash  10-1  =  100. 

Anal.-l.  Stocksr-Eflcher,  Kenng.  Ueb.,  107.  1866-67;  also  Uhrlaub,  Pogg..  100.  548.  1857. 

2,  PelerBcn,  Jl>.  Min.,  103,  1867.  3,  IgelstrOm,  Ofv.  Ak.  Stockh..  24.  15,  1887.  4.  Id.,  Bull. 
Soc.  Miu.,  6.  189,  1883. 

810,   A1,0,   BaO   CaO   K,0  Na,0  igo.  MgO 
1.  Biotienthal  G.  =  3*801         {  62-67   31-13   15-05   0  46     7  83   314   0  68   0*04  =  90-88 
S.  "  61-84   23  08   14-83   0-65      [10  08]      0-48   0  10  =  100 

5.  Jakobsberg  51  14   23  86     9  56   4  38        [9  06]        —     8-10  =  100 

4.  •'  68  68   38-88     7-80     —    11-71     —      —    8  38  =  9910 

Pyr^  etc.— B.B.  fuses  with  difBculty  to  a  blebby  glnas.    Unacted  upon  by  acids. 

Obfl. — Occurs  iD  a  grauular  dolomite,  along  witli  white  barite,  greenish  tournmliue,  mica, 
realgar,  diifrenoysite,  and  sphalerite.  Dear  Imfeld.  in  the  Biunenthai  io  the  YalBis,  in  crystals  3 
or  3  lines  long,  and  rarely  larger;  also  at  the  manganese  mine  of  Jakobsberg  in  Wermland. 
Sweden,  in  limestone  with  a  manganiferoiis  epidole,  m  part  lookiug  much  like  common  desh-red 
orthoclase.  also  in  bluish  green  varieties.  A  massive  feldspar  accompanies  it,  conlaining  only 
8-60  p.  c.  BaO.  Igelstrftra. 

Ref.— ■  Zs.  Kr,  7,  64.  1882.  •  Cf.  Waltershauaen,  1.  c.  »  Min.  ScUweiz.  p.  86.  1866. 
*  Rinne.  Jb.  Min  ,  1,  207,  1884. 

The  following  are  analyses  of  other  Barium  Feldspars,  more  or  less  fully  investigated: 
I,  Knop,  Jb.  Miu.,  687,  I860;  a  monocliuic  feldspar  in  the  nephelite-doleryle  of  Meichee  in  the 
Vogelsberg.  2.  Pisani,  Bull.  3oc  Min.,  1,  84,  1878;  a  feldspar  of  unknown  source;  optically  il 
lies  between  oligoclase  and  albite,  cleavage  angle  be  =  86°  37',  Dx.  8,  Genlh,  Proc,  Ac.  Philnd., 
p.  110. 18(18.  Rep.  Min.,  Penn..  2--'4,  1876.  4,  bperrv.  Am.  J.  Sc.,  36,326.  1888;  cassiuite  of  I>« 
from  Blue  Hill,  Delaware  Co..  Penn,;  shown  Ijy  Pentield  to  be  a  monoclinic  feldspar  (extinc 
tion  on  6  =  -I-  6°)  with  albite  ninning  through  it  tn  thin  tapering  plates  parallel  to  the  ortbo 
plnacoid.  The  analv'sis  corresponds  to  85  p.  c.  albite.  51  p.  c.  orthoclase,  and  18  p.  c.  o' 
BaAI.Si*©,,.  5,  6,  Igclstrbm,  G.  FOr.  FOrh.,  10,  416,  1868;  a  cleavable  feldspar  from  the  Sg) 
mine,  Grythyttan.  Orebro,  Sweden. 

Mitscherlich  also  mentions  linding  0-46  p.  c.  BaO  in  adularia,  and  small  amounts  (to  3  23)  b 
other  feldspars,  J.  pr.  Ch.,  81,  118,  1860;  cf.  aoals.  8,  13,  18,  14,  under  orthoclase. 

G.         SiO,   A1,0,  BaO  CaO  K,0  Na,0 
1.  Vogelsberg  69  69   31-04   2-37   0  95   8-61    6-55  SrO  0-36,   FeO  2-27  =  101-74 

3.  3-886       65-10   33-20   7  30   1-83   0-88   7-45  MgO  0-66,  Fe.O,  0-45,  ign.  3-7 

[=  100  4 

8.  Caaidniit  3  693  |  63  60  19-97  8  71  0  19  8  95  4  81  Fe,0,  012,  ign.  0  19  =  100  04 
4         "  63-95   19-82   8-95   0  35   8-67   4  01  Fe,0,  0-17,  ign.  0  11  =  99  83 

6.  SjO  mioe,  Md  6190  15-80  9-58  0  40  [6-03]  FeO.MnO  5  00.  MgO  1-30  —  IOC 
6.    "     "     tohiU         64-15   39-60   1-26    l-OO      [13-47]    MgO  1-53  =100 

/?.  Triciinic  Section. 

316.  MIOROOUNB.  MIkroklin  Breiih.  Schweigg.  J.,  60,  824,  1830.  Da  Cloaeau 
Ann.  Ch.  Phys..  9,  483,  1876. 

Triciinic.  !Near  orthoclase  in  angles  and  habit,  but  the  angle  be  =  aboi 
89*'  30'. 

Fotma':  m  (110,  T,  1)  i  (l50, '^S)  y{301,  ,3-*,)  a(iAS, 

a  (100,  i-i.  k)  Jf  (110,  '7.  T)  z  (101,  ,1-i,)  A  (301,  ,8-4,)  g  (221, 

b  (010.  i-i.  M)  /  (180,  1-8')  t  (10-0-9,  ,Y-i,)  j>(ill,  ,1)  o  Oil, 

B  (001,  O,  P) 

For  amazonlte.  Dx.  0-  c.)  gives.  6c  =  89"  44',  6'Jf  =  60'  58',  e3£  =  68°  32'.  For  the  wh 
microcline  from  Leverett,  Mass.,  bM  =  60°  49',  em  =  67*  43',  eM  =  68°  43',  mM  =  61*  39'. 
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ElockmanD'  RfT«8  Ac  89*  BS  ,  ex  =  50°  45',  «y  =  80^  88*.  Also  Schuster  (N.-Z.  HId.. 
CM,  1889),  £0  =  ^' 25' to  88*  SO*;  Sauer  and  U&slng*,  fie  =  89°  30-.  eJr=67°8a',  VM=%\\ 

Tvins:  like  orthoclase,  according  to  the  Carlsbad,  BaTeno  and  Manebach  laws. 
Also  polysynthetic  twinning  according  to  the  albite  and  pericline  lavs  (p.  326) 
rarely  absent;  fine  atriations  due  to  the  former  often  obserrable  on  the  basal  face; 
the  two  methods  together  giving  a  double  seriea  of  fine  lamellse  nearly  at  right 
angles  to  each  other,  hence  the  peculiar  and  very  characteristic  grating-structure 
of  a  basiil  section  viewed  in  polarized  light.  This  structure  may  be"  in  part 
secondary*.  Crystals  usually  like  ordinary  orthoclase  in  habit.  Simple  crystals 
without  twinning  very  rare.    Also  massive  cleavable  to  granular  compact. 

Cleavage:  c  perfect;  b  somewhat  less  so;  M  sometimes  distinct;  m  also  some- 
times distinct,  but  leas  easy.  Fractnre uneven.  Brittle.  H.  =  6-6*5.  G.  =2'54~ 
2*57.  Loster  vitreous,  on  c  sometimes  pearly.  Color  white  to  pale  cream-yellow, 
ak)  red,  green.   Transparent  to  translucent. 

Opti^ly  — .  Ax.  pi.  nearly  perpendicular  (Sa^-SS")  to  ft.  Bx«  inclined 
15°  26'  to  a  normal  to  o.  Dispersion  p  <  v  about  Bxo.  Extinction-angle  on  e 
+  15"  30',  on  ft  +  5"  to  6"  (cf.  f.  3,  p.  326).    Axial  angles,  Dx. : 

2H„  =  88"  to -89*  2H<,.r  =  lOli'  to  104' 


For  the  simple  crrat'ilt)  from  the  pegmatyte  of  Oasero.  Sauer  and  Ussing  give:  Ac  =  89°  80'; 
also  extinctioD-aagle  (Na)  on  4-4-  15"  30',  on  6  -)-  5°  15';  also  for  a  section  x  cteavagea  e,  b, 
eztinctioii-BDgle  with  the  basal  cleavage  llaes  —  18"  48'.   Axial  angles,  etc.: 


SB^,  =  87'  80'        8H<fc,  =  101'  T        y-fi  =  0  0083        fi-a  =  0  0040 

8V,  ^SSMl'         a-^=  1-0894  =  ^7  =  I'BSW 

Also  to  fix  the  postlion  of  tbe  plaoea  of  the  axes  of  elasticity: 

ftt  A  001  =  88"  81'  ac  A  001  =  12'  8'  efc  A  001  =  79°  48' 

*e  A  010  =  106'  1'  «  A  010  =  97*  84'  rt  a  010  =  17°  48' 

The  essential  Identity  of  orthoclase  and  microcHne  has  been  urged  by  Mallard*  and  Michel* 
l&vy*  on  the  ground  that  the  properties  of  the  former  would  belong  to  an  aggregate  of  Bub- 
microscopic  twinDiog  lameike  of  the  latter,  aca>rding  to  the  albite  and  pericline  laws. 

Com^.  Tar.— Like  orthoclase,  KAlSi.O,  or  K,O.Al,0..6SiO,  =  Silica  64-7, 
alumina  18*4,  potash  16*9  =  100.   Sodium  is  usually  present  in  small  amoanb. 

7ar. — 1.  Ordinary.  In  cryBtals  and  cleavable  masses  chiefly  in  gnuiitic  veios,  in  external 
upect  Dot  often  to  be  distlDguished  from  orthoclase.  Much  ao-called  aventurine  feldspar  belongs 
here,  and  this  variety  often  encloses  tomelln  of  albite,  as  is  true  to  a  greater  or  less  extent  of 

tD<wt  forms. 

2.  ^tn-i2onaion«  or  amtuontU.   Bright  verdigris-green.  Often  coated  with  albite  crystals 

in  parallel  position. 

3.  Gheaiertite.  In  white  crystals,  smooth,  but  feebly  lustrous,  Implanted  on  dolomite  In 
Chester  Co..  Penn.   It  contains  but  little  soda. 

AxuL— 1-1,  6,  7. 10-12,  PisanI,  quoted  by  Dx.  6.  Smith  and  Brush,  Am.  J.  Sc.,  16.  48. 
1853.  8,  0.  Dmr.,  quoted  by  Dz.  18.  Scharber,  Jb.  O.  Reichs.,  30, 1)08,  1880.  14,  Oebbeke. 
Zs.  Kr..  11.  856,  \m.  15.  16,  Beutell,  Za.  Kr.,  8,  868,  1888.  17.  Kloos.  Jb.  Mln..  2,  ft,  1884. 
18.  Peufield.  Am.  J.  Sc.,  20,  878,  1880.  18.  F.  J.  Wilk,  Zs.  Kr.,  7,  76,  1883.  Also  Sauer  and 
Ussing^,  1.  c.\6t  al. 

a.        SiO.  AI,0,   K,0  NasO  ign. 

1.  3fagnet  Core,  Ark.  8-54        64-30   19  70   15  60   0-48   0  35  Fe,0,  0  74  =  101-17 

2.  VTa\,  Amuionite  2'55        64  08   '-lO  lO    13-75    1-27   0-30  1=  100 
3   Ilmen  Mia.,  ^BkMonito        8-568      64-80   19  60   13  .W   1  56   0 -30  =  99-66 
4.  LVfil                                 8-54        65-75   30  90   13-20   1-60   0  30  101-65 

iS.  Chester,  Penn..  CA«(erfwf   —         64  97   17  C5   14  03    1-69   0  66  TcO,  0-50,  CaO  0  61, 

[MgO  0  27  =  100-36 

«.  Mur«inkB.  Amtutmita  8-578      65-55  SO  SO   18-90  1-66    —  -  10141 

7.  Lcvcrett.  Mass.  3-47        64  97   21-47   U-20   1-78   O  Sl  MgO  0-32  =  101 -55 

8.  Broye,  S«dne-et-LoIre         2  548      64-80   19-90    12  11    2-10   0-30  =  99  21 

9.  Sungaoarsiik  2  584      65-4H   19-58    12  4-')   2-31     —  Fe,0, 0-85  =  100-13 

10.  Arendal  3-548      6.'>  40    18  63    11  75   8-25     —  FeaO,  109  =  10013 

11.  Sedlovatoi  Is.  2-58        64  70    19  50    12  90   3  40     —  lOO'SO 

13.  Mineral  Hill.  Penn.  8-57        64  90   20-92   10  95   3-95   0  20  Fe,0,  0  28  =  101-20 

13.  Frcisladt  8-549      63-46   18  13   10  57   5  10   0  88  Fe,0,  0  97,    Ca  0  92 

[=  100-Oi 

14.  Font,  Tyrol  8  57       6613  19  56   18  96  816  0  88  FeO  016.  CaO  0-26, 

[MgO  0-09  =  100-68 
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G.       SiO,    A1,0,  K,0  Na,0  igo. 

10.  Striegau,  om^^  |  64-78   18-60   U-00    i  n   0  20  FciO.  O'Sl,  CaO  0  IS 

[=99-84 

16.  "  "  I  66-28   18  71   10-83   8  82   0  25  Fe,0, 0 19.  CaO  0  30, 

[MgO  0-64  =  100-01 

17.  L,  Baikal  2-616      64-83   23  04     7  31    4  03   0  81  CaO  1-38  =  99  80 

18.  Branchville,  p$eud.  |  64-55   19-70   15  63   0  58   0-13  =  100  57 

19.  Pargas,  "  Jft-i6yite,"p«ud.    2  67        66  18   19  52   13  08   0*01     —  CaO  0  36  =  100 
Ob*.— Much  of  tbe  potash  feldspar  formerly  called  ortboclase  belongs  here;  in  genertl 

only  an  optical  examination  serves  to  establisb  the  difference.  It  hence  occiii-s  under  tbe  same 
couditioQs  as  common  ortboclase.  Some  localities  are  mentioned  with  the  list  of  analyses;  that 
from  Magnet  Cove,  Arkauaos,  is  nearly  pure  microcline.  The  beautiful  amazonstone  from  the 
Ural,  also  in  fine  groups  of  large  crystals  of  deep  color  in  the  granite  of  Pike's  Peak,  Colorado, 
is  microcline.  Cfietterlite  fntm  Poorbouse  quarry,  Cheater  Co.,  Penn.,  and  the  aveovurine 
feldspar  of  Mineral  Hill,  Penn.,  belong  here. 

Microcline,  pseudomorph  after  spoaumene  (anal.  18),  bas  been  described  by  Brush  and  Dana 
from  Branchville,  where  the  species  also  occurs  iu  very  large  cleavage  masses  and  crystallized 
fn  a  pegmatyte  vein.  Simple  crystals  occur  in  pegmatyte  of  the  Gasemthal  near  Meissen, 
Saxony. 

The  name  mikroklin  was  given  by  Breithaupt  to  a  feldspar  occurring  chiefly  ia  cleavable 
masses  in  the  zircon-syenite  of  Frcdriksvltrn,  alsu  Luurvik  and  Brevik,  Norway.  Breithaupt  made 
the  angle  between  the  two  cleavage  planes  90°  33-90°  33',  instead  of  90°;  and  hence  derived  the 
name,  Uom  ntKpoi,  Utile,  and  KXtyetv.toineliM.  Breithaupt  referred  to  microcline  tbe  feldspar 
of  Arendal,  which  afforded  him  tbe  same  angle,  also  feldspars  fi-otu  a  number  of  other  localities. 
The  species,  however,  was  first  eslablLsbed  by  Des  Cloizcaux.  He  shows  moreover  that  the 
FredriksT&m  feldspar  is  true  ortboclase  (cf.  remarks  by  Bgr.,  cryptopertbite,p.  831). 

Ret— 1  Cf.  Dx.,  I.  c;  also  Elockmann,  Zs.  G.  Ges..  34,  410,  1882;  Zs.  Er.,  8,  S17,  1883; 
Beutell,  Zs.  Er.,  8,  353,  1888;  Eloos,  .lb.  Min.,  2,  87,  1884.  «  Sauer  and  Ussing,  Zs.  Rr.,  18. 
192, 1890.  ■  Hinoe,  Jb.  Min.,  2,  66,  1690.  Mid.,  Ann.  Mines,  10, 10, 1876;  Michel-Levy,  Bull. 
Soc.  Min.,  2,  185,  1879. 

316  A.  AnorthodaM.  Anortboklas  Iiosenbu84^h.  Mikr.  Pbys.,  650,  1885.  Anorthose  Fr. 
Natronortboklas  pt    Katronmikroklin  Forstner.    Mikroklinolbit.    Mikroklas  F.  J.  Witk. 

A  triclinic  feldspar  with  a  cleavage-angle,  be,  Tarying  but  little  from  90°. 
Form  like  that  of  the  ordinary  feldspars.  Twinning  in  accordance  with  the  Carls- 
bad, Baveno,  and  Manebach  laws;  also  polysynthetic  according  to  the  albite  and 
pyridine  laws;  but  in  many  cases  the  twinning  lamiuse  very  narrow  and  hence  not 
distinct.  Rhombic  section  inclined  on  b,  4°  to  6°  to  edge  b/c.  G.  =■  2'57-2'60. 
Cleavage,  hardness,  luster,  and  color  as  with  other  members  of  the  group. 

Optically  -.    Extinction-angle  one,  +  5°  45'  to  -f  2*;  on  6,  6"  to  9° -8. 
Bx»  nearly  _L  y.    Dispersion  p  >  v;  horizontal  distinct.    Axial  angles  (Forstnei). 
2Ey  =  Tl"  40'  Khagiar        88°  37'  Rakhall        /?y  =  1-5040  to  1-5810. 
Axial  angle  variable  with  temperature,  becomiu^  in  part  monocllnic  In  optical  symmetry 
between  86°  and  264"  C,  but  agam  triclinic  on  cooling:  this  is  true  of  those  containm^  little 
calcium. 

Comp.— Chiefly  a  soda-potash  feldspar,  NaAlSi.O,  and  KAISi.O,.  the  BoiliMui 
silicate  usually  in  larger  proportion  (2  :  1,  3  :  1,  etc.),  calcium  (CaAl,Si,0,)  present 
in  relatively  very  small  amount. 

Anal.— 1-9,  FOrstner,  Zs.  Kr.,  8.  193.  1883.    10,  J.  Vogt,  quoted  by  Bgr.,  1.  c.  p.  261. 

11,  Jannnsch,  quoted  by  Klein,  I.  c.  12.  Kjerulf,  Bgr..  I.  c,  p.  395.  18.  Fischer.  Mgg..  1.  c. 
p.  119,  also  other  auals.  14,  F.  J.  Wiik.  Zs.  Kr..  8.  203,  1883.  1.5,  Fletcher,  Min.  Mag.,  1.  131, 
1887.  16.  Hvland,  Min.  Mitth.,  10,  256,  1888.  17,  Peulield,  U.  S.  G.  Surv.,  7  Ann.  Rep. .  p. 
269, 1885-86  (1888J. 

G.         SiO.  Al.O,  CaO  E,0  Na,0 

1.  Montagna  Grande   3-595      68  23   18  30   1  26  2  53   7  99  Fe,0,  101,  MgO  0-51  =    99  Si 

2.  Mte.  Gibele  2  605  63  41  20-33  2  76  2  53  7-43  Fe,0,  3-27,  MgO  0  30  =  100  01 
8.  Ehania  2-593      66-67   19  74   137  4-34   6  93  Fe,0.  0-56,  MgO  013  =  ©9-7- 

4.  Khagiar  3-574      66  34   19  05    1  08  4  96   8  07  Fe.O,  0  96,  MgO  0  04  =  100  5 

5.  Zichidi  2-584      64  81    20  65   2  01   3  84   7-13  Fe.O,  0  95,  M^jO  0-09  =    99  4 

6.  Sidori  2  578      66-74   19-98   I'SS"  4-48   7-10  Fe,0,  0  31  —  99-86 

7.  RakhalS  3  566      66  20    19  86   0  80  4  10   7-45  FcO,  103,  MgO  0-17  =  99-6 

8.  6.  Marco  2  577      66  79   19  36   0  80  4-95   7'84  Ft',0,  0-91,  MgO  013  =  100-2 

9.  CuddiaMida  3  56        66  63   19-76   0  38  4  86   7  31  Fe,0,  0  72,  MirO  0-30  =  9»-S 

10.  Svenar  61-35   23-37   4l66  4  97   6  59  MgO  0  04  =  99  98 

11.  HoheHagen  64-33   21  97   2  07  4  95   6  99  Fe,0,  0  45.  MgO  0-13  =  100-c 

12.  Lille  Frogner  58  18   23  89   4-61   4  17   3-97  Fc,0,  4-58,  MgO  0  71,  H,0  01 
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Q.        SIO,  Al.O,  CaO  K.O  N&,0 

la  Trreholmen  S'ttSl  .    69-61   82-6ft  6-05  S  SO  6  88  Fe.O.  3-47,  UgO  0  42,  H.0 1-84 

[=  100  M 

14.  8t.6othBrd,mdfe- 

rofciat  8-687      [66-40]  1628     —  11-90  5-47  =  100 

15.  Eilima-alaro  |  60-78  28  00  2  84  4-SO  6  69  H.O  0  21,  FeiO.  3*82  =  100-80 
18.         "                2-68    I  61 -80  88-10  8  08  6  84  7  U  H.0  0-09  =  99*96 

17.  Obsidian  CIUE  f  67'68  17  W  0  09  6  08  8-86  Fe,0,  0110.  ign.  0  80  =  09-95 

■  IdcI.  some  BaO. 
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Obi. — These  trlcHnic  soda-potash  feldspars  are  chiefly  known  from  the  andeaytic  lavas 

of  PaDtelleria.  Most  of  these  feldspars  come  from  a  rock,  called  by  FOrstuer  paotellerite, 
which  is  characterized  by  ihe  preseDCe  of  cossyrite;  a  similar  feldspar  (anal.  11)  resembling  sanl- 
dine  occurs  in  the  basalt  of  the  Uohe  Hagen  near  QOttiugcn.  Also  from  the  augite-syeuite  of 
southern  Norway  aad  from  the  "  Rhomben-porphyr "  near  Christiania.  The  feldspar  of 
Kilima-ajaro  inTestigated  by  Hyland  belongs  here;  probably  also  other  feldspars  from  Tenerlffe; 
FreiuB  in  Esteiel.  An  abnormal  feldspar  from  Quatro  Klbelras  Is  mentioned  under  albite.  A 
feldspar  in  crystals  of  unusual  habit,  tabular  |  e,  and  twinned  according  to  the  Manebach  and 
leas  often  Baveao  laws  occurs  in  the  Itthophyses  of  the  rhyolyte  of  Obndlan  Cliff,  Yellowstone 
Puk.   It  shows  the  blue  opalescence  in  a  direction  parallel  with  a  steep  orthodome  (cf.  p.  817). 

Ref.— FOrstner,  Zs  Kr.,  8,  125,  1888,  and  on  the  effect  of  heat  upoD  the  optical  character, 
Zs.  Er.,  9,  833,  1884;  also  earlier  Zs.  Er.,  1,  547,  1877,  in  which  the  feldspars  examined  were 
&U  referred  to  orthoclase.  See  also  Klein,  Nachr.  Oes.  OOtt,  Xo.  14,  1878,  Jb.  Min.,  618,  1879, 
who  proves  the  triclinic  character  of  the  Pantelleria  feldspar.  On  the  feldspars  from  the  "  Rhom- 
ben-porphyr "  of  the  Chri^iania  region,  as  of  Tyveholmen  (2-5  p.  c.  EiO)  and  elsewhere,  see 
MUgxe,  Jb.  Uin.,  2, 107>  1881,  Bgr..  die  Silur.  Etagen,  etc..  fm  KriBtiania-Qebiete,  etc.,  pp.  86^ 

807,  itare, 

Albitfr-Anorthite  Series.* 
Between  the  isomorphoua  species 

Albzte  lfaAlSi,0,  Ab 

Anorthitk  CaAl,Si,0,  An 

there  are  a  nnmber  of  intermediate  snb8peeie8>  regarded  as  isomorphona  mixtures 
of  these  molecnles,  and  defined  according  to  the  ratio  in  vhich  they  enter;  their 
composition  is  expressed  in  general  by  the  formula  Ab„ADM.    They  are: 
Oligoclase  Ab.An,   to  AbgAn. 

Andesine  Ab,An,   to  Ab,An, 

Labbadobov  AbjAUj   to  Ab,An, 

and  Bytownite  Ab^An,    to  Ab,An, 

From  albite  through  the  successive  intermediate  compounds  to  anorthite  with 
the  progressive  change  in  composition  (and  specific  gravity),  there  is  also  a  corre- 
Eponding  change  in  crystal lo^raphic  form,  and  as  developed  by  Schuster  in  certain 
fundamental  optical  properties. 

The  relations  of  the  trtcllnic  feldspars,  albite,  anorthite,  aod  the  intermediate  compounds  in 
which  both  sodium  and  calcium  enter,  have  been  discussed  by  many  writers,  and  various  authors, 
as  von  Waltershaiisen,  Rammelsberg,  Scheerer,aQd  later  Delesse  a'dd  UunihaTe  made  important 
contributions  to  the  subject.  The  establishment  of  the  view  now  accepted,  however,  is  chiefly 
due  to  Tscbermak'. 

Crystalline  form.  The  axial  ratios  and  angles  given  on  p.  314  show  that  these 
triclinic  feldspars  approach  orthoclase  closely  in  form,  the  most  obvious  difference 
being  in  the  deavage-angle  be,  which  is  90°  in  orthoclase,  86''  24'  in  albite.  and  85° 

*  Hie  triclinic  feldspars  of  this  series,  In  which  the  two  cleavages  b  and  c  are  oblique  Ut  each 
other,  are  often  called  in  general  pioffiockue  (from  xkeiyioi,  obUgue),  a  name  first  introduced  by 
Breithaapt.  Min.,  3.  4W.  1847. 
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50' m  anorthite.  The  transition  in  form  from  albite  to  anortMte  is  distinctly 
shown  in  tne  change  in  this  angle,  be  Thus 

be 

Albite  86"  24'  Rose 

OliKOclase  (sunstone)  86°  8'  Mgc. 

Andesine  86"  14'  Bath 

Labradorite  86*  4'  Tsch. 

Anorthite  85'  SO'  Mgc. 

A  series  of  similar  measurements  Is  given  by  Wiik,  Zs.  Kr.,  11,  312, 1885. 
There  is  also  a  change  in  the  axial  angle  y,  which  is  88°  in  albite,  about  90°  m 
oli^oclase  and  andesine,  and  91°  in  anorthite.    This  transition  appears  still  mort 
strikingly  in  the  position  of  the  "rhombic  section,"  by  which  the  twins  according 
to  the  pericline  law  are  united  as  explained  below. 

Twinning.  The  plagioclase  feldspars  are  often  twinned  in  accordance  with 
the  Carlsbad,  Baveno,  and  Manebach  laws  common  with  ortlioclase  (p.  316). 
Twinning  is  also  almost  universal  according  to  the  albite  law — twinning  plane  the 
brachvpinacoid;  this  is  usually  polysynthetic,  i.e,  repeated  in  the  form  of  thin 
lamelfse,  giving  rise  to  fine  striations  on  the  basal  cleavage  snr&ce.  Twinning  is 
also  common  according  to  the  perieHne  law — twinning  axis  the  macrodiagoual 
axis  h;  when  polysynthetio  this  gives  another  series  of  fine  striations  seen  on  the 
brachypinacoid. 

The  composition-face  in  this  pericline  twinning  is  a  plane  passing  through  the 
crystal  in  such  a  direction  that  its  intersections  with  the  prismatic  faces  and  the 
brachypinacoid  make  equal  plane  angles  with  each  other.  The  position  of  this 
rhombic  section  ("rhomoische  Schnitt"^  and  the  consequent  direction  pf  the  stria- 
tions on  the  brachypinacoid  change  rapidly  with  a  small  change  in  the  angle  y.  In 
^neral  it  may  be  said  to  be  approximately  parallel  to  the  base,  but  in  albite  it  \b 
inclined  backward  (-|-,  f.  1,  of.  alsol  3)  and  in  anorthite  to  the  front  (— ,  f.  2): 
for  the  intermediate  species  its  position  varies  progressively  with  the  composition 
(Rath,  Wiik,  et  al.).  Thus  for  the  angle  between  the  trace  of  this  plane  on  tfae 
brachypinacoid  and  the  edge  b/c,  we  have 


Albite 

Ab 

+ 

aa*  to  4-  80* 

Ollgoclase-Alblte 

5  AbiiAoi 
}  AbtAni 

+ 

20°  to  + 10" 

OUgoclaBe 

\  AbiAni 
\  Ab>Ani 

+ 

9*  to  +  «i* 

(  AbiAiii 

Andedoe 

]  AbtAu, 

(  AbiAQi 

I'to-  y 

Labradorite 
Bytownite 

I  Ab.An. 
•j  AbiAoi 
( AbiAn« 

9'  to  -  10° 

Anorthite 

An 

10=  to  -  17° 

'  For  q;)edal  obaemtloDS  see  under  the  individual  species  begrond. 
1.  2. 
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Optical  characters.  There  is  also  a  progressive  change  in  the  position  of  the 
ues  of  hght-elasticity  and  the  optic  axial  plane  in  passing  from  albite  to  anorthite^ 
aa  has  been  shown  by  Schaster.  This  is  most  4. 
simply  exhibited  by  the  position  of  the  planes  of 
light-vibration,  as  observed  in  sections  parallel  to 
the  two  cleavagesj  basal  c  and  olinopinacoidal  b,  in 
other  words  the  extinction-angle  formed  on  each 
lace  with  the  ed^  b/c  (cf.  f.  3). 

The  approximate  position  of  the  axes  of  elas- 
ticityfor  the  different  feldspars  is  shown  in  figure  4 
(from  Schnster).  The  axis  of  least  elasticity  (c)  does 
not  vary  verr  mnch  fhom  the  zone  be,  bat  the  axis 
of  greatest  elasticity  (a)  varies  widely,  and  hence  the 
axial  plane  has  an  entirely  different  position  in  al- 
bite from  what  it  has  in  anorthite.  Furthermore 
albite  is  optically  positive,  that  is  c  =  Bx,  while 
anorthite  is  negative  or  a  =  Bx;  for  certain  ande- 
liiies  the  axial  angle  is  sensibly  90°. 

The  following  table  gives  the  percentage  composition  of  the  various  molecular 
compounds  of  albite  and  anorthite,  with  the  calculated  specific  gravity  (Tschermak), 
and  also  certain  of  the  optical  characters  connected  with  them  br  the  researches  of 
Schuster  and  Mallard.  These  latter  values  are  calculated  by  Schuster  from  an 
equation  deduced  by  Sfallard,  in  which  certain  observed  values  are  assumedas  fun- 
damentaL    Observed  angles  for  many  cases  are  given  in  the  pages  which  follow. 


Ratio  of  Albite 
to  Anortbite 

AbnAllM 


Percentage  Composition 


Extinctlra-onffle 
with  edge  e/o 


AlUte 

OU: 


ite 
Oligoclaso 

Andedne 

lAbradorite 

Qytownlte 
Anorthite 


n  : 

m 

G. 

8iO. 

Al.O. 

CaO 

Na,0 

1  : 

0 

2-624 

68-7 

19-5 

0 

11-8 

13  : 

1 

2-685 

66-6 

20-9 

16 

10-9 

8  : 

1 

2-640 

657 

21-6 

3-4 

10-4 

6  : 

1 

2-645 

64-9 

22-1 

80 

10-0 

4: 

1 

3-652 

611-8 

281 

4-3 

9-4 

8  : 

1 

2-659 

62-0 

24-0 

5-3 

8-7 

3: 

1 

3-671 

59-9 

25-4 

7-0 

7-7 

8  : 

2 

2-680 

58-1 

36-6 

8-4 

6-9 

4: 

8 

3-684 

57-4 

27-1 

8-9 

8-6 

1  ; 

1 

3-694 

556 

38-8 

10-4 

5-7 

8: 

4 

2-708 

58-7 

396 

11-8 

4-9  ^ 

2  : 

8 

2-708 

58-0 

801 

12-8 

.  4-6 

1 : 

2 

3-716 

51-4 

81-2 

18-7 

8-8 

1  : 

8 

3-738 

49-8 

16-8 

3-8 

1  : 

4 

2-785 

48-0 

3S-4 

16-8 

3-8 

1  : 

6 

2-742 

46-6 

84-4 

17-4 

1-6 

1 : 

8 

2-747 

459 

84-9 

18-0 

1-3 

0: 

1 

3-708 

483 

86-7 

901 

0 

on  c 
+  4"  8C 


CD  b 

19" 


+  8"  88"  18' 
to  3'  46'       to  11°  SV 

+  1'66'  -|-6°ir 
to -0*85'  to -2"  15* 

-  8' 13'  -7°  88' 
to-  5°  10' to -16° 


-  7°  58'  -  30*63' 
to -17°  40' to --89' 38' 

-31*  6'  -81' 10' 
to -28°  4' to -88' 40' 


-87' 


-  88* 


Careful  determiiiatloas  of  tbe  Bpeclflc  gravity  of  these  feldspara  have  been  made  bv  Gold- 
•cbmidt.  see  Jb.  Mia.,  Beil.  Bd.,  1,  308,  1881. 

B«<^<  TBchermak,  Ber.  Ak.  Wien,  50  (1),  666-613,  1865  (read  Dec.  15,  1864).  Cf.  also 
Rg.,  Zfl.  G.  Gee.,  18.  300,  1866;  Streng,  Jb.  Mm.,  411,  1865,  698,  1871;  Kath,  Pogg.,  144,  319, 
1871. 

*  Schuster,  Hio.  Mitth.,  3,  117,  1881,  6,  189,  1883.  Dz.,  Min.,  1,  1863.  N.  R.,  1867;  also 
Abq.  Ch.  Phys.,  4, 1875.  9,  483,  1876;  Bull.  Soc.  Min.,  6,  89,  1888.  etc.  Wiik,  Ofv.  Finsk.  Soc, 
19,  60,  1876-77.  Zs.  Kr.,  8,  308.  1883,  11,  812,  1885.  Mallard,  Bull.  Soc.  Min.,  4,  96.  1881. 
Michel-LSvy,  Min.  Micr..  1879,  Ann.  Mines,  12.  440,  1877.    Thoulet,  Ann.  Mines.  14, 115. 1878. 

'Position  of  the  rhom&ic  aeetion.  Rath,  Jb.  Min.,  689,  1876;  Wiik,  Zs.  Kr.,  2,  498, 187a- 
Schaster,  1.  c,  p.  340;  Pfd.,  Am.  J  Sc..  34,  890,  1887.    Odt.,  Ueb.  Proj..  64,  1887. 

316.AIJSITB.  Feltspat  bvtt  pt.  Waff..  65, 1747.  Feldspath  pt..  Schorl  blancpL.tbXit^tf, 
Crist.,  3,409,  PI.  v.,  f.  15,16,1788.  KnunmblfttterigerFeldspath  S^Nlm^,  Afh.,  1.118,1806. 
Albit  OMmftAn.,  Afb.,  4, 180, 1815.   Tetartin  AviM.,  Char.,  1638.   Soda  Feldspar. 
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Vab.  introd.  a$  apeeiei.  Cleavelandite  (fr.  ChesterSeld)  Brooke,  Add.  Phil.,  6,  381,  lB2a 
Perlklin  Breith..  Cbar.,  1823;  Pericline.  Hypoaklerit  (fr.  Areodal)  Brnth.,  Schw.  J.,  3.  816, 
1H80.  Peristerite  (fr.  Perth,  Can.)  Thorn..  Phfl.  Mae.,  22,  189, 1848.  Ulaflv  BreitA.,  B.  H.  Ztg., 
26,  88  =  Oligoklas-Albit  Beheerer.  Pogg.,  89,  17.  Adiuole  (fr.  Sala)  Beud.,  Tr.,  2,  126,  188& 
ZygaditBr«fl.,  Pogg.,  69,  441,  1848,    Tschermakit  Ft.  tonKobeU.  J.  pr.  Ch.,  8,  411.  1873. 

Triclinic.  Axes  d:h:d=  0-63347  :  1  :  0-55771;  a  =  W  3',  /3  =  IIG""  38|', 
y  =  88°  8|'  Dx.  and  Mgc' 

100  A  010  =  90"  3i',  100  A  001  =  63"  34}%  010  A  001  =  86"  24'. 

y  (201,  ,3-t,)  J  (443,  ,t) 

«  (021,  24')  ff  (221.  ,2) 

n  (021,  '2-i) 

r  (112.  ,i) 
p  (ill.  ,1) 


Forms*: 

b  (010,  i-i,  M) 
c  (001,  0,  P) 

m  (110,  /,  0 

H  (450,  i-J)*? 
/  (180,  ) 


;  (150,  »-6')« 
Jf  (110,  T) 
y  (450, '•-J)*? 

f  (i^,  'i-S) 

a;  (iOl,  ,1-i,) 
r  (408, 


«  (112.  i,) 

o  (ill.  1,) 

(M5,  }.) 


o- (448,1) 
1  (338,  f  ^ 
u  (221,  2,) 
r  (iS2,  |  S,)* 
^  (652,  '!)• 


Klockmann*  adds  a  number  of  doubtful  planes:  /?  (480),  a  (270).  A  (SSO),  ?  (480),  i;  (idO), 
e(140).  i(150).  *f  (1-20  0),  0(085).  A  (114).  ^(1516-1),  p  (1  30  1),  o"  (181),  r  (414). 


60°  26' 

30°  24' 

19'  28i' 
OO"  20t' 

ft'i 

30°  22 

mjf 

B9°  14' 

A 

119°  m' 

B2°  16' 

«■ 

66°  m' 

1. 


ej/  =    82°  7' 

«  =    43°  10' 

en  -  •46°  46' 

in  =  •46°  50' 

«n  =   89'  66' 

em  =   as'  17' 

cjf  =  •eg"  10' 

tf;-  =  29'  57' 
€p  =   66°  68' 


=  67°  33' 

eg  =  81°  83' 

etf  =  80°  11' 

00  =  57°  49' 

ea  =  70°  81' 

cu  =  85°  10' 

Sp  =  60°  26i' 

fcr  =  86°  20' 

bo  =  66°  18' 


op   =   53°  15' 
bf   -    70'  41i' 
b^5  =    78°  124' 

me  =  51°  18' 
mp  =  94'  59' 
f»y  =  45'  434' 
Jfn  =  *51°  86' 
Mo  =  98'  88' 
M'jf  =  •48°  87' 


3. 


6. 


7. 


Figs.  1,  2,  Scbceeberg,  Passelr,  Rumpf.   8,  Pfltacb,  Schrauf.   4,  ZlUerthal,  Id.   5.  Middletown. 

C,  Carlsbad  txvin;  7,  Albiie  mid  Ourlsbad  twins  combined,  Scbrauf. 

Twins':  Bimilar  to  the  (1)  Carlsbad,  (3)  Baveno  and  (3)  Manebach  twins  of 
orthoclase  (p.  3L6);  (4)  tw.  pi.  b,  aJbite  law  (p.  326),  usually  contact-twins,  and 
jiolysynthetic,  consisting  of  thin  lamellsB  and  with  conBequent  fine  striations  on  c; 
this  twinning  is  rarely  absent  in  embedded  masses  and  may  be  sometimes  of 
aecondary  origin.   (5)  tw.  axis  I,  pericline  law,  in  contact-twins  whose  composition- 
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face  is  the  so-called  rhombic  section  (of.  f.  1  p.  326);  also  often  polysTnthetio 
and  then  showing  fine  striations  which  on  b  are  inclined  backward  -|~  to  the 
edge  b/c.    (6)  Tw.  axis     not  common.    (7)  Tw.  axis  a  line  in  010  norm^  to  &. 

Crystals  often  tabular  |  b\  also  elongated  Q  axis  h,  as  in  the  variety  perioline. 
Alu  massive,  either  lamellar  or  granular;  the  laminse  often  cnrved,  sometimes 
divenjent;  granular  varieties  occasionally  qnite  fine  to  impalpable. 

Cleavage:  c  perfect;  b  somewhat  less  so;  m  imperfect.  Fracture  uneven  to 
conchoidal.  Brittle.  H.  =  6-6*6.  G.  =  3*62-2*65.  Luster  vitreous;  on  a 
cleavage  surface  often  pearly.  Color  white;  also  occasionally  bluish,  gray>  reddish, 
greenish,  and  green;  sometimes  having  a  bluish  opalescence  or  play  m.  colors  on  e. 
Streak  ancolored.    Transparent  to  subtranslncent. 


la 


11. 


D. 


8,  9,  Pericllne.  Schnuf,  10^  11,  Roc  Toumfi,  Savoy.  Bose. 

Optically  +.  Plane  (S)  X  to  Bi,  inclined  100°  to  102"  to  c  on  acute  edge  b/c. 
Extinction-angle  with  edge  b/c  =  -f  4"  30'  to  2"  on  c,  and  =  -f  20*'  to  15*^  on  6. 
Dispersion  for  Bi.,  p  <v\  fdso  inclined,  horizontal;  for  Bxo,  P  >  v;  inclined, 
crossed,  Dx.  Change  of  axial  angle  on  elevation  of  temperature  small,  2°  30'  from 
21'-5  C.  to  ITO^-S  Dx.    Axial  angles: 


2H„  =  80"  to  84* 


2H„  =  106**  to  109' 


The  following  table  gives  the  extinction-angles  on  h  and  «;  the  aoKle  formed  by  the  trace  of 
the  rhombic  section  on  b  with  the  edge  */";  »l»  so  far  as  possible  the  lime  percentage  and  spe- 
dfic  gTftTity.  The  authors  quoted  are  Schuster,  Rath,  Beutell,  Cathrein,  Kreuner,  Wiik,  Pen- 
held;  for  references  see  p.  SS7  and  analyses  below. 


Ka3bek 

FuBch.  Pinzgau 
Schmim,  FmcUne 
Schwarabach 
Striegsu 
ReicQenbach 
Brixlegg 

Andreaaberg,  ^gaditt 
KragerS 
Somero 
Branch  ville 
HitterO 
Hsddam 
MlnenlHIU 
1>anbui7 

The  following  table,  from  Des  Cloizeaux,  glres  the  extloctfon-angles,  also  the  acute  axial 
angle,  about  the  +  Bx  and  the  real  angle  between  the  plane  normal  to  Bx  (S)  and  the  plane  of 


Extinction 

Rhombic 

o. 

CaO 

on  c 

on  b 

section. 

S-618 

-f-  4°  12' 

+  18'  44' 

8°  47' 

17'  8.V 

r  54'  to  8°  40* 

17°  54' to  17°  85' 

-f  88" 

0*47 

4"  8' 

16'  80' 

0-46 

4'  50' 

19'  80' 

105 

8°  30' 

20°  40*? 

3-680 

0-73 

4' 

18' 

0-80 

4°  88* 

17°  12' 

0-85 

28' 

3-623 

80" 

20' 

2-610 

118 

15' 

12' 

3-688 

1-46 

16' 

14' 

2-688 

1-80 

16' 

18' 

2-627 

1-85 

12" 

18* 

2-628 

19S 

16' 

lO" 
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further  the  spedflo 
Dtrrell  (cf .  Dz.): 


Roc  Touni6 

Daupbiuy 

Middtetown 

NoeBkiln 

Ural 

BathuTst,  Canada, 

Peristeriie 
Burgess,  CtiDada, 

2'ci-utenta 
Irlgny,  RhOne 
K&iarfTet 
Bamle. 

Tac?t«rmalate 
Snarum,  oiafita 
Bt:Vinceul,  Styria 
Mineral  Hill,  Pa., 

MoonttoTte 


gi«TltIes  and  lime  percentaga,  the  last  from  analyaei  Pinnl,  Damoor, 
CaO 


ExtIn6tioii 
on  a  on  ft 


0-19 
0-60 


0-  88 
1*8S 

1-  40 
1-56? 
1-96 

3-5 


8'  68'  to 
2°  to  8'  BO 

3°  to  8° 
3=  58' 

8'  80' to  8°  50' 

1'  80'toS• 
l"80'to5• 
a'to2'86' 

2°  to  3"  30' 
4'  8' to  4°  81' 
r  40'to2°4S' 

2*  to  4° 


Axial  Angle 

2H.  eS 

80°to8s*  lortoios- 

84"to87'  105* 
90' 20' to  91"  12'  lOl'tolOa* 


80- 
16'  80"  to  20° 

18°  to  21° 
16°  80'  to  21° 

14°  to  15° 

15°  to  16' 
11"  to  14"  IC 
16°  to  18* 

15°  to  17°  80' 

19*  16'  toar 

18°  80' to  14' 80'  68°  80' to  91° 

15°  to  17°        88°  4'  to  91°  39' 


88°  10'  to  88°  64'        102°  30' 

89°  to  91°        96°  to  98=  20" 

88°  80'  to  91°  IC    96*  to  97°  35' 
90' 86' to  91°  86'    96°  to  87* 
87°  26' to  98°        97°  to  100°  Sir 

86°  16' to  87°  43'  100°  to  101° 
81' 64' to  88°  96'        101°  SC 
96°  to  94°  95' 

93'  to  94*  16* 


An  abnormal  albite  from  Qualre  Ribeiras,  on  Terceira,  Azonw  (anal.  34),  has  been  iuTesti- 
gated  by  Fouqu6.  Its  eictinctioD-angles  on  e  and  b  are  1°  80*  and  9*  to  6°  80'  respectively;  It  is 
optically  —  with  Bx,  nearly  1  y  and  Bx,  nearly  l  b. 

Comp. — A  silicate  of  aluminium  and  sodium,  NaAlSi,0,  or  Ka,0.Al,0,.6SiO,  = 
Silica  68'7,  alumina  19*5>  soda  11-8  =  100.  Calcium  is  usually  present  in  Bmsll 
amount,  as  anortfaite  (GaAl,Si,0,),and  as  this  increases  it  graduates  through  oligo- 
dase^Ibite  to  oligoclase  (cf.  p.  332). 

▼ar.— OnUnory.  In  crystals  and  massive.  The  crystals  often  tabular  |  b.  The  massiTe 
forms  are  uenally  nearly  pure  white,  and  often  show  wavy  or  curved  laminn. 

iVAterito  is  a  whitiali  adularia-like  albite,  slightly  iridescent,  havioff  G.  =  3-SM;  named 
from  xeptarepd,  pigeon,  the  colors  resembling  somewhat  those  of  the  neck  of  a  pigeon, 

Autniurine  and  moonttone  varieties  also  occur  as  under  oHgoclase. 

Perieline  from  the  cbloiitic  schiBts  of  the  Alps  is  in  rather  large  opaque  white  crystals,  with 
characteristic  elongation  In  the  direction  of  the  5  axis,  as  shown  in  flgs.  8,  9,  and  common^ 
twinned  with  this  as  the  twinning  axis  (perieline  law,  see  above). 

Hiipot^0rUe  is  bteckish  green  from  Arendal;  H.  =  6-6;  O.  =  3-68-2-66;  it  oontaliu,  accord- 
big  to  Bammelsberg,  6  p.  c.  of  pyroxene.  I7amed  firom  ilso,  «ndn*,  tncA3fp6i,  hard,  with  refer- 
ence to  the  inferior  hardness. 

(Xean^ndite  is  a  white  lamellar  kind  found  at  Chesterfield,  Haas.,  and  rimilarly  elsewhere, 
and  named  after  Dr.  P.  Cleaveland  (1780  1858),  the  mineraloeiat. 

OloijUe,  called  also  oli^oclase-albite  by  Scheerer,  is  an  albite  from  Snarum,  Korway. 

Zygadita  occuis  in  thm  tabular  twm  crystals.  Tranducent  or  milky.  Color  yellowlah 
white  to  reddish.  O.  =  3-511^  012,  Brelth.  Fonnd  with  milky  quartz,  stilbite,  and  sphalerite, 
in  fissures  In  argillyte,  at  Andreasberg  Id  the  Hotz.  It  was  named  from  ^vydSny^  in  pain,  or 
twinned.  The  identity  with  albite  was  made  probable  by  Des  Cloizeauz  (Min.,  1,826),  and  further 
proved  by  Erennerand  Loczka,  cf.  anal.  18. 

TtcJurmakite,  Fr.  von  Kobell.  Described  as  a  magnesian  oligocluse,  but  on  the  basis  of 
an  analysis  of  impure  material;  later  shown  to  belong  with  oUgociase-albite.  Cf.  Hawes,  anal. 
14,  also  Fisani  and  Dx.,  1.  c.  From  KjOrrestad  near  Bamle,  Norway,  where  it  occurs  with 
quartz  and  wagnerite  (kjerulfine).    Named  for  Prof.  G.  Tschermak  of  Vienoa. 

AhaL— 1,  B&rwald,  Zs.  Kr.,  8, 48, 1883,  cf .  Schuster.  Mln.  Mitlh.,  7,  873, 1886.  3,  Itath.  Jb. 
Min.,  699,  1876.   3,  Q.  Bose,  Oilb.  Ann.,  73, 178,  1823.   4.  Thaulow.  Fogg..  42,  671.  IMf. 

6.  C.  HIdegh,  Tsch.,  Ber.  Ak.  Wien,  60  (1).  687,  1865.  6,  Ludwlg,  after  deducting  2  24  FeiO. 
from  pyrrhotite,  Min.  Mitth.,  100,  1874.  7,  Tschermak,  Ber.  Ak.  Wien.  60  (1),  578.  1866. 
8,  Beutell,  Zs.  Kr.,  8,  860,  1888.    9.  Id.,  ib.,  p.  369.    10,  Id.,  ib.,  p.  876.    11,  Cathreio.  Zs.  Kr., 

7,  239,  1883.  12,  Rath,  Pogg..  Jbl.  Bd.,  647,  1874.  18,  Loczka.  Zs.  Kr.,  11.  360.  1885. 
14,  Hawea,  Am.  J.  Sc.,  7.  579, 1874.  15,  Musgravc,  Ch.  News,  46.  304.  1882.  16,  Leeds,  Am. 
J.  Sc.,  6,  25,  1873.  17,  Brush,  Am.  J.  Sc.,  8,  890. 1849.  18,  Tschermak,  Ber.  Ak.  Wien.  60 
(1).  687,  1865.  19-38,  F.  L.  Sperry.  Am.  J.  Sc.  34.  892.  1877.  24,  Fouqu6,  Bull.  Soc.  HIn., 
6,  197,  1888.    See  also  5th  Ed.,  p.  361. 


G.  SiO,  A.1,0. 

1.  Kasb^k                     3-818  68-7.'>  19-73 

8.  KragerS                    2-600  66-80  20  90 

8.  Arendal                    2-616  68  46  19-30 

4.  St.  Gollinrd.  perietins  69-00  19-4:^ 

5.  Pfltsch.  Tyrol,    "      3  620  68-75  19  53 


CaO  Na.O  KtO  fgn. 

—  12  39  —  —  =  100-77 

0-35  [12-10]  —  0-86  =  100 

0-68  11-27  —  —  Fe,0,  0-28  =  96-9» 

0  20  11-47  —  —  =  100  10 

0-82  1104  —  —MgO  003  =  9967 
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0. 

810. 

A1.0, 

d  Schneeberg.  Pasaeir 

9-61 

66-W 

31 '18 

7.  WiodUch  Hatnti 

68-8 

19-8 

8.  Schwurzbach 

1  67-86 

19-67 

9.  Strieguu 

67-51 

19  07 

10.  ReicbtiQbacti 

66-17 

20-72 

11.  BrixlL'gg 

2080 

67 '49 

20  85 

13.  Lanireti  berg 

3-5T8 

66'65 

30-15 

13.  Aodreasber^,  Zygadite 

14.  Biimle.  "  Ttchtrmak- 

(Ki-81 

19  41 

iU" 

8-67 

66M 

80-83 

15.  Amelia  Co..  Va. 

8-605 

68  44 

19-85 

16.  Media,  Peua.,  moon- 

S*69 

67-70 

19-98 

n.  Uuionville,  Penn. 

00-05 

30-79 

18  Liiacher  See 

8636 

66  » 

3U  H 

19  UniucfaTille,  Ct. 

3-010 

60  58 

31-30 

SO.  HllterO 

3-688 

66-88 

30-UH 

21.  Uaddiiiii.  Ct. 

8-638 

66-06 

31-57 

2-2.  Mineral  Hill,  Penn. 

3  837 

66  34 

80  72 

23.  Danbury.  Ct. 

3'6'id 

65  73 

31 -8d 

34.  Quatre  Kibeiras 

3  598 

68  78 

19-76 

CaO 

Ka.O 

E.0 

Ign. 

0-65 

u-as 

— 

—  =  100 

0-4 

ll-l 

0*5 

—  Fe,0,  0  -1  =  100*8 

0-47 

11-57 

0-61  FetO,  0'20  ^  M'98 

045 

11-50 

013  —  9955 

1-05 

10-56 

1-15 

0-56  —  100  31 

0  72 

11-37 

0-39 

—  =  lOO'ia 

074 

r  13 -461 

—  =  lOU 

0*80 

11-06 

0-41 

ir.  =  09*98 

1-S9 

10*01 

O'Sl 

0-95  FeiOtO-89,MgOl-ll 

11-67 

0-48 

—  =09-69  [=100-88 

1-47 

8-86 

1-36 

0-08  MgOO-11  =  99-66 

2-U5 

9-80 

—  MgO  0-52  =  99-87 

3-00 

10-3 

06 

—  =  100-5 

1-18 

lU-26 

0  76 

018  Fe,0,  0-07  =  100-37 

1-46 

10-86 

0-70 

0-87  FeiOi  U-35  =  10U-7fi 

1-80 

9-67 

101 

—  Fe>Oi  018  =  100*10 

1-85 

0-44 

0-98 

0  88  =  99  71 

1-95 

9-66 

095 

0  19  FeiO,  012  =  09  08 

1-12 

9-45 

1-87 

—  =  100-48 

Pyr.,  etc.— B  B.  fuses  at  4  to  a  colorless  or  white  glass,  Imparting  an  Intense  yellow  to  the 
Same.    Not  acted  upon  by  ncids. 

Ob«.— Albite  is  a  constituent  of  many  crystalUoe  rocks.  With  hornblende  it  constitute* 
dioTffie.  It  occurs  with  orlhoclase  (or  microcline)  in  much  granite,  and  in  such  cases  is  usually 
diatioguishable  by  its  greater  whiteneas.  In  perthite  (p.  831)  it  is  interlamiOHted  with  orthoclase 
or  microclioe,  and  similar  aggregatinos,  often  on  a  microscopic  scale,  are  common  iu  many  rocks. 
Albite  is  common  also  In  gneiss,  and  sometimes  In  the  crystalline  schists.  Veins  of  albltle 
granite  arc  often  repositories  of  the  rnrer  miuernls  and  of  floe  crystallizations  of  gems,  including 
beryl,  tourmaline,  allanite,  columbiie,  etc.  It  occurs  also  In  some  volc^unic  rocks,  especially  in 
the  aadesytes,  as  with  allanite  at  Langeuberg.  near  Heisterbach  in  the  Siebengt-blrge;  similarly 
at  Fels&bauya.  Huugnry.  It  is  found  in  disseminated  crystals  in  grtinular  limestone;  thus  in  the 
Hinegtone  (Jura  and  Trma)  of  tlie  Col  du  Boubomme,  near  Modane  in  Savoy;  also  in  microscopic 
crystals  wtlh  quartz  aad  ortboclaw  la  limestone  at  MeylaD  near  Grenoble;  iu  minute  crvBtolB  in 
fossil  Radlolartaos  In  limestone  near  liove^iio,  Prorince  of  Pavla.  Italy,  also  In  the  limestODO 
itself;  in  limestone  at  BeiJoua,  Basnea  Pyrenees,  at  the  contact  with  diabase. 

Some  of  the  most  prominent  European  localitieii  are  in  cavities  and  veins  in  the  granite  or 
granitoid  rocks  of  the  Swiss  and  Austrian  Alps,  associated  with  adularia,  smoky  quartz,  chlo- 
rite, titaoite,  apatite,  and  mauy  rarer  species;  it  is  often  implanted  in  parallel  position  upon  the 
orlhoclase.  Thus  in  the  St.  Gothard  region;  Roc  Tourne  near  Hodane,  Savoy;  on  Mt.  Skopi 
(iwricliueji;  Tavetschthal ;  Schmim,  Tyrol;  also  Pfitsch.  liauris,  the  Zillcrthal,  Kriml.  Schnee- 
berg in  Passeir  in  simple  crystals.  AI»o  in  DauphinS  in  similar  association;  on  Elba.  Also 
Hirachbergin  Silesia:  Penigin  Saxony;  with  topaz  at  Mursinka  io  the  Ural  andnearMiasklnthe 
Ilmen  Mts.  At  the  foot  of  KasbSk  in  the  Caucasus  in  cavities  in  granite,  the  crystals  often  aim- 
pie.    Cornwall,  England;  Moiirne  Mts.  in  Ireland. 

la  the  United  States,  in  Mains,  at  Paris,  with  red  and  blue  tourmalines.  In  Masa.,  aX 
Chesterfield,  with  the  same  minerals.  In  lamellar  masses  (cleavelandite),  slightly  bluish,  also  tine 
granular,  and  rarely  in  small  cirstaU;  at  Goshen.  In  ^feu>  Ilamp.,  at  Acworth  and  Alntead;  at 
the  slide  on  Tripyramid  Mt.,  White  Mts..  in  small  crystals  Implanted  in  parallel  position  upon 
orthoclaae.  In  Oann.,  at  Haddam,  with  chrysobeiyl,  beryl,  columbite,  aud  black  tourmaline; 
at  the  Middletown  feldspar  quarry,  in  flue  transparent  or  tianslucent  crystals  (Hg.  5);  at 
Konroe,  a  fine  granular  variety  containing  beryl;  at  Brancbville,  in  fine  crystals  and  massive 
with  microcline,  and  many  rare  species.  In  N.  York,  at  Granville,  Washington  Co.,  white 
transparent  crystals;  at  Moriah,  Essex  Co.,  of  a  greenish  color,  with  sinok^  quartz,  and  resem< 
bling  ^reen  diallage.  In  Penn.,  at  Unlonville,  Cliester  Co.,  a  granular  variety  is  the  matrix  of 
the  corundum,  having  the  hardness  of  quartz;  it  had  been  taken  for  indianite.  In  Virginia,  at 
the  mica  mines  near  Amelia  Court-Housc  in  splendid  crystallizations.  In  Colorado,  in  the  Pike's 
Peak  region  with  smoky  quartz  and  amazou  stone  coating  the  crystals,  also  in  composite  rosettes 
formioff  their  base.   In  California,  Calaveras  Co..  with  native  gold  and  auriferous  pyrites. 

In  (Tanada,  in  fine  crystals,  at  the  SufQeld  rilver  mine,  near  L.  Massawlppi,  N.E,  of  L.  Mem- 
phremago^;  at  the  Lakes  of  Three  Mountains,  Clyde,  Ottawa  Co.,  Quebec.  PeriateriU 
occurs  in  the  township  of  Bathurat,  lAuark  Co.,  also  on  ^ney  Lake,  Burleigh,  Peterborough 
Co.,  Ontario. 

The  name  Albite  Is  derived  from  albtu,  white,  in  all^^on  to  its  color,  and  mu  given  the 
speciea  by  Oabn  and  Berzelius  in  1814. 

Alt.— Cf.  remaiks  under  orthoclaae,  p.  820. 

Occurs  ns  a  pseudomorph  after  apodumeue  at  Brancbvine,  Ct.  (cf .  p.  866). 

Attn  —Obtained  by  Hautefenille  and  also  by  Friedel  and  Sarasin  by  methods  similar  to  thosa 
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employed  villi  ortboclnse;  by  Fouque  and  M.-L£vy  direct  from  the  fusion  of  the  coDstitueoU, 
Further,  the  last- mentioned  authors  have  obtained  a  series  of  feldspars  intermediate  between 
albite  and  anorthite,  as  well  as  these  species  themselves;  also  further  certain  feldspar-like  com- 
pounds coDtaining  barium,  stroutiuui,  and  lead.  For  a  summary  of  their  results  and  those  of 
others,  see  Fouque-Lery,  Syutb.  Min.,  pp.  136-150,  1882. 

Ret— 1  Dx.,  Min.,  1,  S17,  1862,  cf.  Hose.  Qilb.  Ann.,  73,  186.  1828,  Pogg.,  12fi,  457,  1865 
Neumann.  Abh.  Ak.  Berlin,  189,  1830:  Umh,  Pogg.  £rg.,  6,  425,  1870;  Brz.,  Min.  Mitth.,  19, 
1878:  Barwald,  Ka»bek,  Zs.  Er,  8,  48,  1883,  and  Schuster,  Min.  Mittb..  7,  878,  1886.  '  Cf 
Levy,  Min.  Heuland,  2,  l»9,  1837;  Mir..  Min.,  370,  1852,  Dx.,  1.  c;  Scbrauf,  Atlas,  ii-iv,  1864 
•  Bumpf,  Min.  Miitb.,  97.  1874.  *  Rath,  Mt.  Skopi,  Zs.  Kr,  6,  27, 1880.  »  Klockmann,  Hirsch 
berg.  Zs.  G.  Qes..  34,  416,  1882.  Zs.  Kr..  8,  318,  1883. 

•  On  twim:  Neumann,  Abb.  Ak.  Berlin.  189,  1830;  Kayser,  Pogg.,  34.  109,  301,  1835;  Di., 
1.  c;  Rose.  1.  c,  also  Fogg.,  126,  457,  1865;  Streng,  Jb.  Min..  613,  1871;  Ratb,  Jb.  Min..  689, 
1876  (Ber.  Ak.  Berlin.  147,  1876),  also  Pogg..  ICrg.  5.  425,  1870;  Sbk.,  Ang.  Kryst..  145,  1876; 
Tan  Werweke,  Jb.  Min..  2,  97,  1883.    Oo  pyro-eUciricity,  sec  ilankel,  Wied.  Ann.,  1,  283, 1677. 


317.  Oligoolaae.  NatroD-spodumen  Ben.,  Arsb.,  160,  1824  =  Soda-spodumene.  Oligoklu 
BrHth.,  Pogg.,  8,  79, 1826. 

Triclinic.  Axes:  d:l:6=z  0-63206  :  1  :  0  55239;  a  —  93*  4i',  /?  =  116" 
221',  r  =  90°  H'  Rath'. 

100  A  010  =  88°         100  A  001  =  63°  34}',  010  A  001  =  •86°  33'. 


Pomu*: 

a  (100,  i-i,  k) 
b  (010,  a,  M) 
e  (001,  0,  P) 

m  (110,  2  ) 


f  (180,  ) 
C  (150,  i-5 ) 
Jf  (liO,  '/) 
t  (130,  't-g) 
L  (150,  'i.5) 


x(101,  ,1-i,) 
r  (403,  ,f  i,) 
S  (201,  ,2-i.) 

«  (021,  24  ) 


*m  =  66'  14' 
bf  =  SO'  2- 
mM=    59'  6' 

tf  =  119°  r 
bM=  "ei"  40' 

b  n   =    80°  611' 


cx  =  51'  67' 

cjf  =  81"  53' 

M  =  42°  59' 

be  =  43°  33' 

en  =  46°  25' 

an  =  72°  11' 


n  (021,  '2-i) 

V  (112.  f ) 
m  (111,  D 

p  (ill.  ,1) 


en  ~  89°  26' 

em-  83°  7' 

em  =  65°  401' 

eM=  •m"  48' 

ep  =  55°  18*' 

eg  =  81°  17' 


bp 


9  (221,  ,2, 
o  (ill,  1,) 
u  (221.  2.) 
«  (112.  '4) 


eo  =  67°  50' 
cu   =  •84°  67' 


er  501' 

•58°  Iff 
82°  12' 
64°  Iff 


1. 


M 


M 


Figs.  1,  2,  Vesuvius,  Ratb.   3.  Fine,  St.  Lawrence  Co.,  N.  Y.,  Pfd. 

Twins  observed  according  to  the  Carlsbad,  albite,  and  pericline  laws.  Crystals 
not  common.    Usually  massive,  cleavable  to  compact. 

Cleavage:  c  perfect;  b  somewlmt  less  so.  Fracture  conchoidal  to  uneven 
Brittle.  H.  =  C-7.  G.  =  2"6r)-2'67.  Luster  vitreous  to  somewhat  pearly  oi 
wasy.  Color  usually  whitish,  with  a  faint  tinge  of  gniyish  green,  grayish  vs-bite 
reddish  white,  greenish,  reddish;  sometimes  aventurine.  Transparent,  subtrans 
lucent.    Optical  characters,  see  pp.  326,  327,  and  336. 

Comp.,  Yar. — Intermediate  between  albite  and  anorthite  and  corresponding  t 
Ab.An,  to  Ab,An,,  but  chiefly  to  Ab,An,,  p.  327. 
Analyses,  see  p.  837;  also  6tb  Ed.,  pp.  347,  348. 

Ykt. — 1.  Ordinary.  In  crystals  or  more  commonly  massive,  cleavable.  Tbe  varietie«  coi 
talcing  soda  up  to  10  p.  c.  are  called  oligoelaee-alfnte. 

2.  Aventurine  oUgoclcue,  or  tunatone.    Heliolite  Belamelh,  I*ierre  de  Solefl  jP^.  Coh 


Digitized  by 


Google 


FBLDSPAH  QB0UP-A2mB8INB. 


333 


gnylA  white  to  reddUh  gray,  usually  the  latter,  with  internal  yellowish  or  reddUh  fire-like 
redeciions  proceedings  from  di^miuated  crystals  of  probably  either  henudite  or  gOtiiite. 

Hucb  otigoclase  has  a  faint  greenish  tinge  and  pearly  luster,  In  which  it  somewhat  re- 
sembles spodunieiie,  whence  the  name  loda-tpodwnens. 

Pyr^etc— B.B.  fuses  at  35  to  a  clear  or  euamel-Uke  glass.  Not  luaterislt  y  acted  upon  by  acids. 
Obs.— Occurs  in  porphyry,  granite,  sveuite,  serpentine,  and  also  in  different  eruptive 
rocks,  asandesyte.  It  is  sometimes  associated,  with  ortboclnselu  graoite,or  other  granite-like  rock. 
Among  its  localities  are  Danviks-ZoU  near  Stockholm;  Kimito  Tu  Finland,  foruiiug  with  quarts 
and  mica  the  granite  containlug  oolumhite;  Pargas  in  finland;  Ariege  aud  Areudal,  with  cal- 
dte,  epidotc,  etc.,  crysuls  sometimes  8  or  S  in,  long;  Bhaitansk.  ITial,  greenish,  in  a  gungue  of 
quartz  and  mica  and  yellowish  white  felilspar;  iu  gueiss  of  the  Schworzwald  of  Goggenau, 
Qorib-east  of  Baden;  in  syenite  of  the  Yosges;  at  Albula  in  the  Orisons;  In  a  dark  green  porphyry 
at  Quenast  in  Belgium;  at  Boden  near  Haricnberg;  in  the  amphibolyte  of  Marienbad.  Bohemia; 
in  K  green  porphy^  near  Elblngerode  in  the  Harz;  Chnlancbcs  in  Allemoiit  and  Bourg  d'Oiaans; 
iAtuTulone  atTTedestt»ndiDtheChristiania-fiord,  Norway;  atHitterft;  Lake  Baikal;  iu  DoomK 
Ireland,  in  granite,  with  ofthoclase,  etc.  In  lavas  and  trachyte  (olia^clase-iraehyU))  at  Tenerflte, 
■ad  in  the  Euganean  Hts.  nnu-  Padua;  in  the  domyte  (trachyte)  of  Fuy-de-Ddme;  la  the  £Uel; 
in  pumice  at  Arequipa  in  Peru;  in  obsidian,  with  snnidine,  at  Zimapan  in  Mexico. 

Id  the  Unitea  States,  at  fine  and  Macomb.  St.  Lwwreoce  Co.,  N.  Y.,  tu  good  crystals;  at 
Danbury,  Ct.,  with  orthoclase  and  danburite;  Haddam.Ct.,  often  transparent,  with  iolite  and 
black  tourmaline;  at  Orange  Summit,  N.  Homp.,  slightly  greenish  nna  pearly;  at  the  emenr 
min^  Chester,  Mass.,  granular;  at  UnionviUe,  Pa.,  with  euphylUte  wad  corundum;  Mineral  HilC 
Delaware  Co. ;  at  Bakersrille,  N.  C,  in  clear  ehuBy  mnases,  ahowing  cleavage  but  no  twinninff 
(seep.  8a6:and  anal.  18.  p  887) 

Named  to  1826  by  Breithaupt  from  oUvoi,  UUle,  and  tcXd<Tti,fraetuTe.   Berzelius  bad 
previouslv  (iu  1834)  recognized  it  as  a  new  mineral  from  specimens  from  Danvika-ZoU;  and  ho 
afterward  uamed  it  Natron  spodumen  (soda-spodumeneL 
Alt,  Artif. — See  under  Orthoclase  and  Alblte. 

ReL— 1  Fogg. ,  138,  464, 18tt9.  The  angles  belong  to  crystals  from  Vesuvius  whose  composi- 
tion is  given  in  anal.  0,  p.  887;  other  Yesuvlan  crystals  (anal.  16)  are  referred  by  Rath  to  aude- 
s)i)e,cf;Pogg..  144,  1871.  *  Cf.  Mir..  Min.,  87S,  18S8.  See  also  Dxl,  Min..  1,  813. 1893. 
who  glTes  US  (/>}  and  li2  (d>)  on  soutone,  omitted  fay  Odt,  Index,  3,  81, 1688. 


318.  Andesine.  Andesin  Ahieh,  Jabresb.,  81,167. 1841.  PseudoAlbU.  Saccbaxit  Qloeker, 

Jf.  pr.  Ch.,  34.  494,  184S.  Andeslte. 

Thclrnic    Axes:  A:hi£^  0-63556  : 1 :  0*55206:  a  ^  93°  22f',  6  = 
2^%  y  =  89'*  68t'  Bath\ 

100  A  010  =  88'  20^',  100  A  001  =  eS'  281',  010  A  001  =  •86'*  14'. 


Forms*: 

b  m%  M) 
e  (001.  O.  P) 

«(no,  T,  1) 


/  (180,  f-5') 
Jf  (liO,  1,  T) 
s  (ISO, '^S) 

3  (101,  ,1-i,) 


jf(S0l.M) 
« (045,  t-i  ) 
«  (031.  2-i') 
n(021,  '»■{) 


m  (111,  1) 
P  (ill.  ,1) 
9  ^1.^ 


0  (ill.  1,) 
«  (^1.  3,) 
a  (lil,  1) 


bm  =  60°  4' 
ft'Jf  =  'er  85' 
mjf  =   59"  go- 


cjt  ~  81"  44' 
«  =  43'  48' 
en  =  46"  81' 
tn  =  89°  IV 


971' 
64^ 


cm  =  .  65' 
eif=  W 
=   64"  66' 
=   61"  84}' 


bos 

CO 

bo 


87'  SC 
•57'  44' 
•86'  W 


Twins  observed  according  to  the  Carlsbad, 
albite,  and  pericline  Iaw8<  Also',  tw.  axis 
eomp.-face  c  (f .  1) ;  and  since  the  axial  angle 
is  nearly  90%  these  twins  correspond  closely 
to  the  Manebach  twins  of  orthoclase.  Crys- 
tals rare.  Ustially  massive  cleavable  or  gran- 
nlar. 

Clearage:  e  perfect;  h  less  so;  also  Mt 
sometimeB  observed.    H.  =  5-6.   0.  =  2*68- 
2*69.    Oolor  white,  gra^t  greenish,  yellowish, 
flesh-red.    Iiuster  sabvitreoas  to  pearly.  Op- 
tical characters,  see  pp.  336,  337,  and  336. 

Co»p. — Intermetnate  between  albite  and 
anorthite,  corresponding  to  Ab:  An  in  the 
ratio  of  3  :  2,  4  :  3  to  1 : 1,  see  p.  337. 

Analym  sw  p.  887:  alio  Sth  Ed.,  pit.  844, 848. 


Figs.  1.  %  Annuuta,  Sardinia.  Bsih. 
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Pyr.,  flto — Andedoe  fuses  ia  tbio  spllDtera  before  the  blowpipe.   Imperfectly  soluble  iir 

Kclds. 

Obs.— Occurs  in  the  And^s.  at  Marmsto,  as  an  Ingredient  of  tbe  rock  culled  andetyU;  Id 
the  porphyry  of  I'Esterel,  Dept.  of  Var,  France;  iu  the  syeoite  of  Alsscc  in  the  Vo^es;  white 
BT  Servance,  red  at  CoraTrillei-s;  In  the  porphyry  near  Chagey.  Uiiiile  Sadiic;  at  Vapiiefiord, 
Iceland,  iu  houey-yellow  transparent  crystals;  at  Baumgiirteu  in  Silesia;  Bodeumtiis,  Bavaria; 
Jilt.  Arcueotu  (or  Pollice  dl  Orist&uo),  Sardinia,  in  a  pumice-tiiff;  U  Sanford,  Me,,  with  veau- 
Tiauite  in  distinct  crj-stals  (unal.  22). 

Saediarite  ia  graiiular  massive,  occurring  in  veins  iu  serpentine  nt  the  chrysoprase  ininei 
near  FrankeuBtein,  in  Silesin;  origlually  referred  to  audestue,  but  shown  by  liksaulx  to  be  a 
mislure,  Jb.  Min..  628.  1678 

Ra£— >  Mt.  Arcueotu,  Sardinia,  Festschrift  Ver.  Caasel,  1886;  the  identificntiou  with  ande- 
sine  rests  on  the  determination,  SiO*  =  00*2  p.  c,  and  the  position  of  the  axial  plaue  oblique 
10  b,  extinction  |  edge  b/c  (Dx.).   *  Kath,  1.  c. 

319.  Iiabradorlt«.  Labradorsteln  (under  Feldspat)  Wem.,  Ueb.  CronBt.,149,  1780.  Bcretn. 
J.,  875.  1780.  Labradorsteln,  Schillernder  Quarzspath  PaUaa,  Nord.  Bettrilge.  2,  28:^.  1781. 
Pierre  de  Labrador  iiW**.,  Cat.,  82,  X780;  de  Litle.  Crist.,  2.  497,  1788.  LnbniHor  Feldspar. 
Labrador  O.  Bote,  Gilb.  Ann.,  73,  173,  1823;  Breith..  Char.,  1823.  Lime  Feldspar.  Hiifne- 
ijordite,  EalkoHgoklas  Foi-cMiammer,  Skand.  Nat.  Samml.  i  Stockholm,  July  184:2.  J.  pr.  Ch 
30,  889,  1842. 

Momite  Tlum..  Ed.  N.  Phil.  J.,  13,  1832.     SlUcIte  Tlunn.,  Phil.  Mag.,  22,  190,1843. 
eaussurite  pt.    Uadault  BreiOi..  B.  H.  Ztg.,  26,  87. 

Triclmic.  Form  near  that  of  aiideaine,  but  not  accurately  known.  Clenvuge 
augle  be  —  86°  4'  Tsch.  Oberraayer'  has  calculated:  d:l  ~  0  6377:1;  also 
**  =  93"  31',  yff  =  116"  3',  y  =  89"  54J'. 

These  are  based  upon  the  measured  angles;  b'e  =  98*  53',  bX  =  19*  2',  bL  —  19'  S3, 
h'M  =  61°  22',  c6a  —  68"  67'.    A  =  150,  L  =  150  are  cleavage  directions 

Forms  like  those  of  the  other  plagioclase  species,  and  twinning  common 
according  to  the  albite  law,  also  the  pericline,  Carlsbad,  Baveno, 
and  Manebach  laws;  also  twinning'  with  tw.  axis  a  normal  to  6 
in  the  plane  b.  CrystalB  often  vei-y  thin  tabular  \  b,  and 
rhombic  in  outline  bounded  by  cy  or  ex.  Also  miissive,  cleav- 
able  or  granular;  sometimes  cry ptocry stall ine  or  horustoue- 
like. 

Cleavage:  c  perfect;  b  less  so;  M  sometimes  distinct;  also 
I  and  L  sometimes  observed,  Obermayer;  (180),  (170)- Schrauf» 
as  parting  snrfaces.  II.  =  5-6.  G.  ==  3*70-2-7SJ.  Litster  on  c 
pearly,  passing  into  vitreous;  elsewhere  vitreous  or  subresinonB. 
Color  gray,  brown,  or  greenish;  sometimes  colorless  and  glassy; 
rarely  porcelain-white;  usually  a.  beautiful, change  of  colors  in  clcavable  varieties, 
especially  \  b.  Streak  nncolored.  Translucent  to  snbtranslucent.  Optical 
characters,  see  pp.  326,  327,  and  33G. 

'  Var.— 1.  CleatdbU.    (a)  Well  crystallized,  to  (ft)  massive. 

Play  of  colors  either  wanting,  as  in  some  colorless  crysuils;  or  pale  or  deep.  Blue  and  greet 
are  the  predominant  colors;  but  yellow,  fire-red,  and  pearl-gray  also  occur.  Vogelsang*  regard^ 
the  coinraoQ  bhie  color  of  labradorlte  as  a  polarization- phenomenon  due  to  its  lamellar  structure 
while  the  golden  or  reddish  scbiller,  with  the  other  colors,  is  due  to  tbe  presence  of  blncl 
acicular  microlitcs  and  yellowish  red  microscopic  lamells,  or  to  tbe  combined  effect  of  thes 
wiih  the  blue  retleclions  Bchrauf  has  examined  the  iaclusioDS,  tbeir  position,  etc.,  and  ^vei 
the  names  microplakite  and  mierophyllite  to  two  groups  of  them. 

Hctfnefjordtte,  or  Hafuefiordite,  of  Forchhammcr  from  the  dolerite  of  Hafnefiord,  Iceland 
is  only  labradorlte  as  shown  by  Rath. 

3.  Compaet  mattive,  or  eryptocryaiaUiTie;  Ijibradorite-Felats.    The  color  somettmes  gra 
10  brownish  red;    but  sometimes  porcelain- white.     Some  of  the  sculled  aautturite  in 
included.   A  variety  from  the  gabbro  of  Baste  in  tbe  Radau  valley.  Harz,  is  called  Rcuiaui 
by  Breithaupt. 

Camatite  is  a  feldspar,  described  by  Beudaut,. occurring  at  tbe  localities  of  corundum  an 
Indianite  io  the  Camatic,  India;  it  is  pronounced  by  Breithaupt  and  von  Kobell  to  1 
labradorlte. 

Comp^  Tar,r~Intermediate  between  albite  and  anorthite  and  oorrespondit 
chiefly  to  Ah  :  An  in  a  ratio  of  from  1  :  I  to  1  :  3,  p.  327. 
f^r  analyses  see  p.  887;  also  6tb  £d.,  p.  843. 
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Hie  feld^Mtn  which  lie  beiwocD  labndorite  proper  aod  anorthite  have  beea  embraced  by 
Tteliermik  under  tbe  name  bytowDlte.  The  orlgiual  bytowuiie  of  llioiiiBoo  (Min.,  l*^* 
I6M  was  a  greeoisb -white  feldapatbic  mineral  found  in  a  boulder  near  Bytowa  mow  Ottawa) 
in  Ontario.  Cnnada.   It  waa  analyEed.  1,  by  Tbomaon  ()■  c.)  aud.  2,  by  Hunt  (A.m.  J  Sc  ,  12. 

1851).  TKbennak  {Ber.  Ak.  Wieii,  60  (1),  090.  1866)  baa  recalcuUted  the  latter  analysts, 
njecting  (be  water;  his  results  are  glTaa  in  ft,  Zirkel  baa  shown,  bdwever.  that  the  mineral  it 
a  mixture:  see  Hitt.  Hittb..  1871. 

StO,  A1,0,  GaO  MgO  Na.0  H.0 

L  G.  =  8  80       I  47  97  9^  9-Oft  0*40  7-80  1-98  Fb.0.  8-ff7  =  98-88 

1.0.  =  3-78          47-40  80-45  14-34  097  9-89  »  W  FeO  0-80,  K,0  0  88  ?  98-98 

t                      48-88  81-49  14-67      —  3-90      —  FeO  O-Si.  K,0  0-89  =  99  09 

Tjr^  ate.— B,B.  fuses  at  8  to  a  colorless  glass.  Decomposed  wltb  difficulty  by  bydrochlorio 
add,  generally  leaving  a  portion  of  undecomposed  mineral. 

Obs.— liHDndorlte  is  an  essential  constituent  of  Tarious  rocks,  eqtecially  of  the  basic  klnda 
sod  usually  associated  with  some  member  of  tbe  pyroxene  or  amDhibole  groups. '  Tbus  witli 
byperelbene  in  byperyte  and  noryte,  with  diallage  in  gabbro,  with  some  lorm  of  pyroxene  in 
diabase,  basalt,  doleryte.  also  aadesyte,  tephryle.  etc  Labradorlte  also  occurs  In  other  klods  of 
lars,  and  is  sometimes  found  In  them  In  guaaf  crystals,  a»  in  those  of  Etna,  Veaurlus,  the 
Sandwich  Islands  at  Kilauea. 

The  labradoritic  massiTe  rocks  are  most  common  among  tbe  formations  of  the  Archcan  era. 
Such  are  part  of  those  of  British  Americaa,  northern  New  York,  PenDsylTaola,  Arkansas; 
those  of  Qreebland,  Norwar,  Finland.  Sweden,  and  probably  of  the  Voages.  Being  a  feldspar 
cofltaioing  comparatively  little  silica,  it  occurs  mainly  In  rouu  which  include  little  or  uo  quarts 
ffree  silica)  and  no  ortboclas& 

On  the  coast  of  Labrador,  labndorite  ia  assod^ed  with  hornblende,  bypefsthene.  and 
magnetite.  It  is  met  with  In  pbu»  at  Hilte  Isles,  Chateau  Richer,  Rawdon,  Morin,  Aber- 
cronible  and  elsewhere,  in  Quebec;  and  in  boulders  at  Drummond  aifd  elsewhere,  in  Ontario. 
It  occurs  abundantly  through  tbe  central  Adirondack  region  In  northern  New  York;  also 
eccasionally  in  Orange  Lewia,  Warren,  Bcobarie,  and  Orcene  Cos.;  in  the  Wichita  Hta., 

AdUDAlS. 

WMrOs  and  <nor»A«  are  from  Antrim  Ireland. 

Labradorlte  was  first  brought  from  tlie  Isle  of  Paul,  on  the  coast  of  Labrailor,  by  Mr.  Wolfe. 
aHorariao  missionary,  nbout  tbe  year  1770,  and  was  called  by  tbe  early  miueralogisis  Labmdor 
■toae  (Lai>radoriitein),  and  also  chatoyant,  opaline,  or  Idtbrador  feldsmr 

AIL— See  remarks  under  ortboclase,  p.  830;  also  Tscbermak,  mn  Miith.,  260,  1874.  The 
alteration  of  labradorlte  Is  the  common  source  of  tbe  zeolites  and  associated  secondary  minerals 
(calcite,  datolite,  etc.)  frequently  present  )□  cavities  and  veins  in  basic  igneotu  rocks. 

Artit— See  p.  S3-3. 

Ret—'  Zs.  Kr..  7,  66,  1889.    Orotb  gives  tbe  axitt  i  0-6M7. 

*  Rath.  Pogg..  144,  956. 1871.  *  Gf.  Reusch.  Pogg.,  190.  96, 1868  (earlier  Brewster,  etc); 
Vogelsang  Arcb.  Nfierland.,  3,  83.  1868;  Scbranf,  Ber.  Ak.  Wicn.  60  <l),  096, 1809. 
H*BUi.TinTB  TMermak,  Ber.  Ak.  WIcn,  4»  (1),  127, 1872. 

Isometric;  form  a  distorted  cube  (!).   In  grains,  transparent,  colorless,  with  milky  portions 
srfslag  from  alteration.    In  microecoplc  sections  seen  to  have  a  rectangular  outline,  aud 
ahown  by  optical  properties  to  be  Isotroplo.    H.  =  about  6-5.    Q.  =  2-05  corrected  for  im-  * 
purities.    B.B.  fodble  with  difficulty  to  a  traomaient  glass.  AwdyalSi  la,  alsolfr,  afierde- 
docting  a  little  magnetite  present: 

StO.    AUG.    CaO    Na,0  K.O 
la.  O.  nr  3-71       1  64-8     24-8     11  1     4-9     1-9  Fe,0,.FeO  47.  HgO<r.  s  101-0 
U.  a.  =2-65  06-8      S6-7      11*6      5*1      18  =100 

Occurs  In  tbe  meteorite  from  Shergotty.  near  Behar,  India;  also  In  other  chondrites. 
Tschermak  suggests  that  this  apparently  isometric  mineral  may  be  in  fact  a  fused  feldspar, 
which  seenos  not  improbable  (Ber.  Ak.  Wien,  88  (1).  855, 1683).  Orotb,  on  the  other  biad 
Jb  Inclined  to  regard  it  as  an  independent  species  allied  to  leuctte  (Tab.  Ueb.,  186. 1889). 

Optical  JBeUriiotu      Otigoela§e,  Anserine,  l^adoriie. 

Tbe  genenl  position  of  the  axes  of  elasticity  and  the  consequent  directions  of  the  light 
extinction  upon  tbe  base,  e,  and  tbe  brachyplnacoid.  b,  of  these  feldspars  are  given  on 
IV.  826,  337.    The  following  are  special  observations. 

Tbe  following  table  gives  for  a  series  of  plagioclase  feldspars,  ollgoclase-alblte  to  bytownite 
(p.  327)  the  observed  extinction-angles  ou  b  and  e.  and  tbe  angle  made  by  tbe  trace  of  the  rhom- 
bic section  on  b  with  tbe  edge  b/c  (cf.  f.  1-8,  p.  836);  also  the  percentage  of  lime  (cf.  anals-K 
n.  887)  Mad  the  specific  gimvi^.  The  observationa  are  taken  from  Scbusler.  1.  c;  Wiik,  Zs. 
Rr..  3.  496,-1878;  Pfd.*  Am.  J.  Be.,  34,  890,  1887;  Schuster  and  Foullon.  1.  c;  Bath.  Jb. 

mn..  689.  ion, 
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SILICATES. 


A 

on  c 

Sobboth 

2'67  (anal.  2) 

+ 

2°  33' 

WitmiogtOD 

S  « (amiL  8) 

-I- 

2  3v  to  S  03 

milbOle 

S'd43 

Pierrepont 

3-05  (aual.  4) 

Tvedestrand 

4-78  (aual.  11) 

4 

1*  10' 

Kimilo 

2-664 

BotleumaU 

7-08  (anal.  18} 

1'      to  2°  20' 

At  n«nhAAl 

1'        In  3"  ft' 

Vesuvius 

Staosvik 

2-670 

Lojo 

d-699 

OjADlO 

4'  80'  to  4"  43' 

Labrador 

10-S8 

5°  12'  to  5°  24' 

2-684 

10-60  (anal.  25) 

Kameitof-Brod 

6'  42'  to  6°  64' 

NArodal 

16-20  (anal.  S8) 

14*  80'  to  20° 

Viscbegrad 

Extinction 

on  b 
+ 11'  36' 

+  ir  44' to  11' Iff 

7"  to 
+  6- 
+  3' 54' 
0* 

-  4"  30' to  6' 15 

-  4"  30*  to  8° 


10' 

15' 
16^40 

17° 

ir 
lo- 
ss* 


tpie'30 

to2r 
to  82° 


Rbombtc 

■CCtiOQ 


15"  to  10* 
■10' 

4' to  5* 


+  I'to  Ik* 
0' 
0' 

-  I'to  3' 
±  0* 

-  8' 48 

-  W 


Tbe  following  are  obeenrations  by  Des  Cloizeaux,  Bull.  8oc.  Min.,  6,  69,  1883.  7.  340, 1884. 
8,  6,  1885.  tie  distingiiiabes  four  classes  ranging  from  oliKOclusu-albitc  to  andosine.  Hie 
observatioD's  quoted  give  the  lime  percentage  (from  complete  analyses  by  DamouT,  Dirvell, 
etc.);  the  extinction -angles  on  c  nod  b;  the  axial  nngtc  itbout  the  negative  bisectrix,  and  tbe 
angle. made  by  tbe  base  with  the  plane,  B,  normal  to  tlic  plane  of  the  uptic  axes. 

1.  AbTwrmeU  oligoeltue.  Ax.  plane  locliucd  88°,10'  tb  b.  Plane  x  to&x.  pi.  (8)  truncates 
the  acute  edge  b/e.   Extinction  (edge  b/e)  +  6'  or  7°  to  13'  on  b. 

3.  Almormal  otigocltm.  Ax.  plane  |  e  or  x  Extinction-angle  with  edge  h/e  =  +6* 
to  9'. 

8.  Normal  oligodam.  Plane  ±  ax.  pi.  truncates  obtuse  edge  b/e  and  tndined  96*  to  104* 
on  e.   Ax.  pi.  cuts  b,  84'  60'  to  79*  SO'.   Extinction  -|-  1°  to  6*  with  b/c. 

4.  AndttiM.  Plane  x  ax.  pi.  truncates  obtuse  edge  b/c  and  inclined  110*  to  190*  to  bue. 
Ax.  plane  on  b.  78*  60'  to  68°  60'.  Extinction  -  1°  to  10°  to  h/e. 


CaO 

EzUncUoD 

Axial  angle  (-  Bx) 

percentage 

on  e 

on  b 

3Hr 

Colton,  N.  T. 

2-39 

+2*  40'  to  4* 

9'  to  11*  80' 

96°  80' to  96°  2' 

Arendal 

2-50 

0°  to  4-  3° 

10'  to  12°  30' 

97'  80'  to  08*  10' 

94* 

2-60 

0°  to  1'  80' 

9°  to  12' 

96*  33'  to  97'  54' 

9rto»4' 

■  I 

2-81 

0°  to  3" 

10°  to  12° 

96'  13' 

94" 

Colton 

2-44 

0'  80'  to  8°  80' 

9°  to  10° 

95°  40-  to  97'  40* 

Ytterby 

2-Ul 

V  80' 

7°  to  10° 

90°  48  to  98°  54' 

Arendal 

8-30 

1"  80'  to  3" 

6°  to  8"  30' 

89°  56'  t<»  90° 

Mineral  Hill,  Pa. 

856 

1'  45' 

6*  to  9° 

03'  to  93°  48' 

•  Yiterby 
Helle,  "Norway 

4-81 

3' 

8°  30'  to  9°  10' 

05"  to  05'  80' 

5-60 

0=  30'  to  1°  30' 

7°  10'  to  11* 

96'  24  to  97*  28' 

Btimle 

3-88 

1°  15'  to  1'  85' 

3'  13' 

89°  48'  to  01°  46' 

108"  to  104' 9D 

Norway 

439 

1°  to  3' 

2°  to  5° 

89°  2'  to  91'  30' 

101°  50'  to  109 

Arendal 

4  30 

0'  80'  to  r 

2°  to  4* 

87*  52'  to  90°  SO- 

99°  to  100° 

Tvedestrand,  tuntUme 

r  30' 

2°  to  4° 

SO'  38' 

106" 

Kredi'iksviirn,  tunaUme 

0'  80'  to  3° 

1'  80'  to  3" 

88*  40'  tc  89'  to' 

102°  to  103" 

Danviks-Zoll 

0'  80'  to  1' 

1'  to  8° 

99'  28' to  101' 28' 

101"  to  103=  41 

Moss,  Norway 

6-30 

-  3°  80" 

-  1°  to  -  2* 

llodeiimais 

6  48  - 

-3°  16'  to  3°  20* 

5'  to  7'« 

88°  14'  to  90'  60'' 

112' 

Coromandel 

6-50 

-  1°  30'  to  2° 

2°  to  3' 

93°  52'  to  95°  18' 

108* 

Francheville,  RhOne 

6-63 

-  3° 

10°  to  12° 

94'  23'  to  05°  80' 

110'  to  iia' 

Tilasinwuori 

563 

0"  to  -  3° 

-  3°  to  4°  80' 

94°  to  96' 

108'  to  109" 

Orijftrvi 

6-09 

-  r  57' 

4°  to  7°,  9° 

91' 30'  to  91' 38'' 

111'  60* 

Jiaterel 

-  2°  10' 

-  3'  to  7° 

95°  40'  to  96' 

IIT* 

ItochesauTe 

9-05 

—  2'  to  —  3" 

-  10" 

79°  22'  to  81'  60- 

118* 

•  Also  larger  values. 


The  glassT  oligoclase  from  Bakersville,  N.  C,  (anal.  18.)  has  an  excepUonally  abnon 
character:  extmction-angle  on  e  —  4-  89'  to  -f  40°,  sections  |  h  give  an  optic  axis  with  bar  nem 
|edged/«.  Cleavage  angle  fro  =  88°  2',  twinning  entirely  absent.  Cf.  Peofield,  Am.  J.  £ 
36,  824,  1888. 
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AnaL— OWIoM  1o  Bgiownite.  I,  Rath,  Vogg. ,  144,  366, 1871.  3,  A.  Smita,  Mio.  HUth. 
m  1877.  3.  Teclu.  ib.,  65,  1871.  4,  F.  L.  Speiry,  Am.  J.  Sc..  34,  802, 1887.  0,  Rath,  Pogg.^. 
138,406,  1869.  6,  Ludwig,  Pogg.,  141.  151,  I87U.  7,  Rath,  Pogg.,  147.  274.  1872.  8,  Id., 
ib.,  144,  240.  1871.  8.  Id.,  ib.,  p.  286.  10,  Id.,  Ber  Ale.  Berlin.  165,  1876.  11,  Scbecrer, 
hm  ,  64, 165, 1845.  12,  Haushofcr,  Zs.  Kr..  3.  1879.  18.  E.  8.  Speny,  Am.  J.  Bc,  36, 82S^ 
iml  also  F.  W.  Clarke,  ib.,  p.  m.  14.  Rath,  Pogg.  144,  243.  1871.  16.  Id.,  Pogff.,  147, 
876. 1873.  16.  Id.,  Pogg.,  144,  HQ.  1871.  17,  Kg.,  Mia.  Ch..  607,  1860.  18.  Schuster  and 
FouDou,  Jb.  G.  Reicbs.,  37,  219,  1887.  19.  Rath,  Pogg.,  162,  89,  1874.  20.  SipOcz,  Mio. 
Mitth.,  3, 176,  1880.  21.  Rath,  Pogg.,  144,  245,  1871,  a&)  earlier  Rg.  22,  W.  B.  Pnyne,  priv. 
coDtr.  28.  Tschermak,  1.  c,  p.~586.  24,  Klemeot,  Mio.  Mitth..  1,  866,  1878.  25,  Pentield.  Am, 
J.  Sc..  34. 398. 1887.  26,  ^th.  Pogg..  162,  39,  1874.  27,  Id  .  ib.,  144,  p.  346.  28,  Id.,  ib..  144. 
p.  251.  29,  Schuster,  Hin.  Mitth.,  1,  S67, 1878.  80,  Rath,  Pogg:,  144, 258. 1871.  31,  KenteiK 
Fogg.,  63. 128. 1844.  82.  Dmr..  Bull.  See.  a.  Fr..  7. 88, 1860.  88,  Ludwig.  quoted  by  Schuft- 
UrTmu.  Mitth.,  3,  208^  ISSa  84,  HollBnd.  Hln.  Mag..  8. 104, 18W. 

OUffeekue-AlbUeBndOli^Uue.  ^ 

G.        SiO,  A1,0>  CaO  Na,0  K,0  Ign. 

1.  HarteDberg               2-632  i  63-58  21  81  2  82  6  84  8-65  0-48  Fe.O.O  66,  MgOO-95 

2.  Sobboth,  Styria  2-62  64-75  22-25  2-67  10  17  0-37  —  =  100-21  [=  lOO  M 
8.  Wilmington.  Del.                    64  75  28  56  2  84  9  04  1  11  —  =  lOl  SO 

4.  PierrepODt.  N.  Y.  3  622      63-76  22  67  8  05  6  89  8  60  0  40  Fe.Oi  0-41  =  100  78 

5.  Veeu^us  3  601   »  62-36  28  88  3-88  7-42  3'66  O  lS  =  98-88 

6.  Ytterby  U  ^'^^  S'l'S  8-89  0-83    —  =  100-66 

7.  ShaitansK  3  642  |  68  83  22-58  8-43  8-86  1  03    —  MgO  0  06  = 

8.  Veltlin  2  632   {  64-58  28  08  8-49  8  98  0  63  0'58  =  101 28 

9.  Niedermendig  2  611   I  63  06  28-27  4  16  8  98  0  63     —  =  100  04 

10.  Bamle  61-91   23-88     4  45    [9-641   —    0-82  =  100 

11.  Tvedestrand.  wnrtfw  2-656      61-30  23  77    4  78    8  50   1-29    —  Fe,0, 0-36  =  100 

12.  DtlrramoiBbach  2-663      59  30   25  75     4'79     5  68   3  78   1-29  =  99  64 

IS.  Bakeraville.  N.  a      2  651      63  60  28-53    4-47    8-63  0  66  010  FeiO.  0  08  =  99-95 

ArideaiM. 

14.  Mte.  Muhato  2-668  f  60-85  26  45  6  14  7  68  121  0-96  MgO  0  03  =  100-07 

15.  Urelka.  Orenburg  2  654  f  60  84  34  39  S-56  8-44  0-78  —  Fc,0.  018  =  99-64 

16.  Vesuvius  2  647  I  58-58  26  55  6-43  7  74  0-89  —  =  100  14 

17.  Mannato  2  674  60  26  25  01  6  87  7  74  0  84  —  MgO  014  =  100-86 

18.  Bodeninus  2  666  59  22  25*88  7  08  6*79  0  54  —  MgO  0  28  t=  99  79 

19.  Mogaiida,  S.  A.  8-666  60*48  35-86  7  25  7  28  0  08  —  =  100-44 

30.  St.  Sapfaael  S-679  68  48  26  94  6-31  6  87  0  50  0  49  MgO  O  il  =  101-60 
21.  Fr^Jna.  Erterel  S-686  4  68  08  26*64  8*07  6*16  0-97  —  =  99-87 

33.  SanTord,  Me.  06-65  39  06  8-2S  6  18  1-84  1  08  Fe.O.  0  88  =  99-78 

LabroAfHu.  [=  99-8 

28.  Labrador  2-697  66  0  27-5  10-1  6  0     0  4  —  Fe,0,  0-7,  MgO  0-1 

84.       "  3-698  66-18  27  83  10  88  6  17   0  86  —  Fe,0, 1  88  =  100  75 

25.  2-684  54-75  27  76  10  60  5  13   0-58  0  56  Fe.0. 0  69  =  100  08 

86.  Pomaaqul  8-044  55-86  28  10  10-96  [&-09]   —  —  =  100 

87.  VelUin  8*690  |  5516  2915  9-90  6*28  0  80  0-67  =  100-90 

28.  Tannbergtbal  2-711  53  61  29-68  10-96  4-36  1  16  .  0-65  =  100-41 

29.  Kamenof-Biod  3-700  54  53  28  68  11  38  4  62  0  42     —  Fe,0, 1  03  =  100  53 
80.  Bafnefiord  8*729  64-23  29-64  12-01  4  41  tr,    0  07  MgOO  U  =  100*47 

31.  Egeraund  8-73  68  45  89-85  11-70  8-90  0  60    —  Fe,0. 100,  MgO  O  lS 

[=  99  68 

82.  Berufiord  3-709      53  17   39-23  1811     8  40    —     —  Fe,0,  1  90  =  99  80 

38.  Nflrodal  2-729       48-94    83-26   15-20     8-80     —      —  =  100-60 

84..  Hull  8-720      60  80  8164  12  83    8-96    tr.    0  52  =  99  65 

3aO,  ANORTBITB.  Matrix  of  Corundum  ffr.  the  Carnatic,  India)  Bourn.,  Phil.  Trans., 
1809.  Indianite  Bourn..  Cat,,  60. 1817;  Phillips,  Miu.,  44.  1823.  Anortbit  {fr.  Vesuv.)  Q.  BtM, 
Gilb.  Ann.,  73,  197.  1828.  CHstlanite  (Christlanite),  Biotiua  (fr.  Vesuv.).  Mont,  db  Gov.,  Mio. 
Vesuv..  1825.  Tknklt  (fr.  Norway)  BmYA..  Schweigg.  J.  66,  346,  1829.  Thiorsault  (fr.  Ice- 
land)  Oenth,  Lieb.  Ann.,  66.  18.  1849,  TlilorsBiiit  bad  f/rUiogr. 

Latrobite  (fr.  Labrador)  Brooke,  Ann   Phil..  6,  383,  1823;  ChilOrfn.  ib.,  8,  88.  1834 
ss.  Diploit  Breith.,  C  O.  Gmelln's  Chem.  Unters.  Dipl.  Tubingen,  1835.   Amphodelit  (fr.  Fin- 
Jand)  jr.  ITd.,  Fogg..  26.  488. 1883;  =  Lepolit  v.  Jenm,  Breith.  Handb.,  681. 1847.  Cyclopit 
Watt..  Vulk.  Gest.,  392.  1868.   AnortbOtt  WHk,  Zs.  Kr.,  B,  306.  1868.   Lindaayit  or  LiDselt  Si 
Nd.,  Vh.  Mis.  0«8..  118, 1848. 


Digitized  by  Google 


338 


8TLICATS8. 


Triclmic.  Axes  df :  J  :  =  0*63473  :  1  :  0*55007:  a  =  93'  131',  S  :^  US'SSK 
y  =  9lMir  Marignac'.  '  ' 

100  A  010  =  83*  54',  100  A  001  =  63"  57',  010  A  W     85*  50'. 


Fomu*; 

a  <100,^i,  h) 
A  (010,  i-i.  H) 
e  (001.  0.  P) 

« (110.  ry 
(ISO. 

/■  (180.  1-8  ) 

if  (110.  -ly 
t  (180.  'i-i)* 


1. 


fl  (iSo, 

<  (307,  -l-t') 
tf  (201,  *2-l') 
E  (203, 

^(§04.  i-iyt 
m  (lOl,  .1-1,) 
ir  (201,  ,2-1.) 

r  (018.  Kl 
«  (088, 


«  (031,  3-n 
r  (061.  e-i') 
^  (081.  8-l')« 
S  (013,  '4-l)» 
*  (038,  't-i) 
n  (031.  '5-J) 
e  (041,  '4-1) 
C  (08l.  'S-Vf 
if  (Odl.  '64) 


mdiun 

jff  (341,  4-S') 
f  (423,  ,1-3) 
M  (431,  ,4-2} 

p  (iu.  ,1) 

^  (331,  2) 

w  (3*i;  ,4-3) 
f  (|38.  4-|,) 
d  (431.  I^i 


« (iia,  u 
o  (111.  1,) 

u  (321,  2,) 
•  (S|l.  4-|,) 
«  (ifl.  8-S,) 

a  (lii.  'IK 

'  laji. 
/>  (181.  3  8/ 


Figa.  1-4,  Rath;  1,  3,  4,  from  YesUTliu,  8,  Pesmeda  Alp.   S.  L$polUe,  Kk. 


^    =29'  SOf 
bm  =58°  4 
b  M  -  63°  26*' 
bt    =  80*  68* 
tnM  =  59'  89' 

eg    =  84"  46' 
eee    -  51°  36' 
=  8r  14' 


ey  =  8'  14* 
e(9  =  IT  4,V 
68  =:43°38i' 
or  =  67'  41' 
c*  =  18°  88' 
en  =  46°  46' 
CK  =  75°  IV 

<nn  =  88*  IT 


ep  =  54'  ir 

=r  80'  18' 
=  80°  24' 
eo  =67"  62' 
0U  =84°  50' 
ea  =  84"  lO* 
cJf  =  69°  30' 
Am  =  68°  61' 


ftp  =  68°  iir 

te  =  88'30' 
to  =  64*  58* 
*tp=  88"41i' 
bg^  =  SS'  18' 
«*  =  90°  82i' 
yu=  (PT*  3»i' 
b't  =  38°  16* 
6'a  =  76"  83' 


Twins':   (1)  Albite  Jaw,  tw.  pi.  and  oomp.'4ax»  h,  -often  polyeynthetic 
2)  Pericline  latbj  tv.  axis     composition-face  the  rhombic  section,  whoee  trace  on 
makes  an  angle  of  —  14*  to  —  18°  with  thef  edge  b/c  (£.  2,  p.  326).    (3)  Carlsbad 
ktto,  tw.  axis  d,  the  individnalfi  also  nsnally  twinned  according  to  law  1.    (4)  tw. 
Axis'  Xdinh  (010). 

Crystals  nsually  prismatic  {  d,  less  often  elonsated  |  h,  like  pericline  (£.  3>. 
Also  masBive,  cleavable,  with  granular  or  coarse  lamdlar  struotnre. 

CHeaTf^:  c  perfect;  b  somewhat  leas  so.  Fracture  ooncboidal  to  uneven. 
Brittle.  H.  =  6-6-5.  G.  =  2-74-2-76.  Color  white,  grayish,  reddish.  Streak 
nncolored.    Transparent  to  translucent. 

Optically  — .   Ax.  pi.  nearly  X  e,  and  its  trace  inclined  60^  to  the.  edge  c/e 
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from  left  above  l)6hmd  to  right  in  front  bdoir(Scha8ter).-  Bxtixkotion-uiglee  on 
c,  -  34'*  to  —  4^**  with  edge  h/c\  on  b,  —  35"  to  —  43^  Dispersion  fi  <v,  olM 
iuclined.  Axial  angles: 

=  84*  50',   2H^  =  86'  24',   2H^m  =  85*  59'. 

The  followfug  uUe  fftves  the  ntbictlon-sDClas  snd  the  posItiDn  ctf  the  rimnhle  section,  wllll 
CaO  percentage  (see  ands.  below),  as  ohssma  hj  Schuster,  L  0..  1^.  L  c^  and  Ktkochl,  J. 
CoU.  Sc.  Japan,     i.  81, 1888. 

Rbombio 
section 
- 16' 8' 

-irw 

-14*  to  15* 

-i5"toir 


VemiTlM  8-768 
Petmeda 

Loio,  Lipem  8-7-8-8 

Etna.  O^OapiU  8'683 

Hlkaje.  Japan  8-761 


Na.O 

0-  47 
1-0  to  1*8 

1-  SOK,0 
8*88 
0-88 


Extinction  angles 
on  0  on  ft 

-SO'SrtoSraS'  -88°to88'44' 
-8r80'  -88*84' 
-86' to  40* 
-88'to40*  -86'to86' 
l'4o40'  -^40°to41' 


OsMp^A  silicate  of  alnminiam  and  oaloinm,  C&&],Si,0,  or  CaO.  AI,0,.2SiO,  s 
Silica  43-2,  alumina  36*7,  lime  20'1  =  100.  Soda  (as  NaAlSi,0,)  is  usuallr 
present  in  small  amount,  and  as  it  increases  there  is  a  gradual  transition  through 
ojtownite  to  labradorite. 

Yax.—AnoHhite  "KVA  described  from  tbe  glauy  .crystals  of  Somma;  and  ehruUaniU  and 
1)iotine  are  tbe  same  mtiivral.    Tkianauitt  Is  the  ■ame  from  Icehind. 

/ndfonAtfisawhite,  grayisb,  orreddtsb  ffmnulnr  auortblte  from  India,  where  It  occurs  aa 
tbegaogueof  corundum,  tlrst  described  in  1802  by  Couut  Bournun. 

An^liodetite  \a  a  reddish  gray  or  dingy  jieiu^h  bluseom-reil  variety,  partly  in  rather -large 
crystal^  from  Lojo,  FiDland.  and  TunitbeiY.  Sweden  LepUiU  of  Bi-eithaupt  (or,  as  be  says,  of 
Ton  Jossa,wbo  sent  it  to  binit  comes  from  Lojo  and  Ori jdrvt  in  Finlund,  and  is  the  same  varietv; 
some  of  the  crystals  arc  2  inches  long.  It  bns  l>ren  studied  crystallogmpliically  by  Koksbaror 
(Hio.  Riissl..  4  284),  wbo  finds  the  ci^slals  higUly  complux  and  near  VesuTian  auorthite  la 
angle.  Lirii§ayite  AAvatiii,  Lindseit)  fraiu  Oriiftrvi.  FinUud.  is  a  somewhat  altered  variety  of 
le^lite,  cf.  Wak,ZB.  Kr.,  8, 205. 18t»8.  LatrottOt  from  Amitok  Island  on  the  coestof  Labrador, 
iapale  rose-red.  and  closely  resembles  ntnpliodclfte. 

CiftiopiU  occars  in  small.  tniDsparent.  and  glassy  crystals,  tabular  |  A,  ooatingcaTmes  li^  the 
doleiyte  of  the  Cyclopean  Isliinds  aud  nesr  Trezza  od  Etna.  Its  IdenUty  wltu  anorUilte  was 
established  by  Laaaulx,  Zs.  Er.,  B,  826.  1681. 

AnorthcHie  agrees  in  angles  with  ailortbite  but  ia  different  In  habit,  being  prismatic  |  A  with 
n  and  «  prominent:  It  shows  extiuctioo  \  &  and  in  a  direction  normal  it  appears  optically  unlaxlaL 
O.  =  2-7S.  A  partial  ADalysIs  gave:  SiOi  87  to  88,  Al.O.  82*2,  CaO  13.  The  suggestion  is  made 
that  U  may  be  an  aoortfaite  partly  altered  to  scapolite.  Tbe  single  crystal  found  was  embedded 
in  xed  Umeatone  at  the  8itlbOle  troo  mlneln  Finland.   Cf.  F.  J.  Wiik,  Zs.  Kr  ,  8.  205. 1888. 

TaitkUe  occurs  In  cleayable  masses,  with  Ac  =  86'  20',  of  a  gray  or  slightly  pinkish  color. 
ths  origtnal  crystals,  examined  by  Ox.,  are  stated  to  have  been  brought  from  Arcud^  In  1S85 
by  Mr.  Tank  of  Friedrikabold  (Dx.).   It  Is  (Dx.)  a  liydmtcd  anorthite,  cf.  anal.  6. 

Aiud.— 1,  Ihimonr,  BuU.  G.  Pr..  7,  88,  1850.  2,  Deville,  Ann.  Ch.  Phys..  40,  286.  18M. 
8.  Pisanl',  Ann.  Ch.  Phys..  9.  492,  1876.  4,  Hermann.  J.  pr.  Ch..  46.  387.  184fl  5,  Walter* 
hausen.  Vulk.  Gest.,  202, 1858.  6.  Pisanl,  Dx.,  N.  R.,  199, 1867.  7,  8,  Oamper,  Vb  G.  Keichs.. 
184,  1877.  9,  T.  Ettamuia.  J.  ColL  Sc.  Japan,  2,  i,  48, 1888.  10,  Abicb,  Pogg.,  61, 519. 1840. 
Also  5th  Ed.,  p.  889 


L  TMotbA,  Iceland 

3.  St.  Eustache 
8.  Hammerfest 

4.  Lojo,  Lepoi^ 

5.  BtDS,  Qvaeplt$ 
«L  Arandal,  SMUta 


G. 
8-76 


2-J5 


810, 
45-97 


A1,0» 

88-88 


S-807 


45-  8  85-D  17-7 

46-  80  85  20  14  70 
43*80  8S'18  14-94 

41-4&  88-88  80-88 

tt-tf  M-TO  15'B8 


7.  Feameda  Alp,  rwf 

8.  **        "  vMte 
MiTake>  Japan        8  761 

10.  XL  Somma  8  788 


41^ 
42:79 
44  08 
I  48-96 


88-04 

84-  78 
86-80 

85-  80 


•  Ind.  LltO. 


CaO  Na,0  K,0  lg»i. 

17-21  1-86     —     —  Fe,0.  112,  gfttigna 

[0  69  =  loa-ia 

10       _      _  MgO  0-9  =  100-4 

1-76        1-62  MgO  0-78  =  100-81 
1*00      —    1-56  Fe,0, 1-50,  MgO  2-ST 

r=09-6t. 

8*88    I'TS  1*91  Fe,Oi  8-20,  »gO  0-68 

r=  100-92 

1-60*  0-68  4-80  FesO.  0*74.  MgO  0-80 

(=  101 'OS 

1  08    1-05  4  79  =  101-90 
1-88    0-68  4-18  =  99  66 
0-88     —    0-12  MgO  0  20  100-67 
0-47    0-40    —  Fe,O,'0-83.  Mgao-4* 

f-  10019 


17-  91 
15-98 
19-29 

18-  08 
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Syr.,  tta— B.B.  fuses  ftt  5  to  a  colorless  glass.  Anortliim  from  Mte.  Somina,  and  ludUoUt 
from  the  Carnatic,  are  decomposed  by  hydrochloric  acid,  with  separation  of  gelatinous  sfllca. 

Obs.— Qcctirs  in  some  diorytes;  occasionally  In  connectiou  with  gabbro  and  serpenUne  rocks; 
In  some  cnses  along  with  corundum;  in  many  volcanic  roclu.  andesytes.  tusalts,  eic.;-as  a  coa- 
■titupct  of  some  meteorites  (Jutcqbs,  StaonerD). 

Anortliite  \ehri»tianUe  and  bioiine)  occurs  at  Mount  Vesuvius  to  isolated  blocks  anAmg'ths 
old  lavas  in  the  raviuesofUonte  Somma.  associated  with  Banidine,  auglte,  mica,  and  TtfaaTUUBlta; 
In  the  Albani  Hts.;  on  the  Island  of  Prodda  near  the  entrance  to  the  bay  of  Naples;  m  the 
.  Pesmeda  Alp.  Monzoni,  Tyrol,  as  a  contact  mineral:  Aranyer  Berg,  Transylrania.-in  andeajte; 
tn  the  Fur&er;  on  Iceland,  on  the  plain  of  TfaIor8&,  Hekla,  and  elMwhere;  near  Bogoalovak  la 
the  Ural.  In  the  lava  of  the  island  of  Mlyake,  Japan,  and  also  scattered  op  the  lava  field  In  weD- 
defined  separate  crystals  evidently  ejected  by  the  volcano;  further  in  the  anorthitebaaalt  of 
Fusiyama  and  elsewhere  in  .Tapan. 

The  localities  of  the  special  varieties  of  anorthite  have  already  been  mentioned. 

AnortkUe  was  named  in  1838  by  Rose  from  avopQoi,  (AUqiu,  the  crystallization  being  tri- 
cllnlc.  Boumon's  name,  IndganUe,  derived  from  the  locality  in  India,  was  first  publiahed  is 
'Ais  Catalogue  of  the  Roral  Hlneraloglcal  Collection,  in  the  year  1817.  The  spedes  had  bees 
described  by  him  as  early  as  1803  (I.e.),  and  h^s  description  Is  remarkably  complete  for  tiie  time, 
it  including,  besides  physical  characters,  a  chemical  analysis  by  Cheuevis,  agreeing  Uflsily  bi 
essential  points  with  the  later  by  Rose>  and  quite  as  well  as  bis,  with  the  true  or  normal  comporf> 
tloD  of  the  mineral.  Boumon  supposed  that  tlie  graius  might  be  rhomlmhedral  in  cr^tallization; 
but  Brooke,  In  Phillips*  Mineralogy  (3d  ed.),  published  in  1828,  the  year  of  Rose's  publicatioD, 
announced  that  there  were  two  cleaTages.  inclined  to  one  another  84°  45'  and  95°  15',  differiag 
not  widely  from  the  aanie  angle  as  ascertained  by  Rose.  Justice  seems  to reouire  that  Bouraoni 
same  should  be  restored  to  the  species.  Beudant,  In  the  first  edition  of  his  mlneralory,  pah* 
llsbed  In  1834,  described  Indiauhe  in  full  and  called  it  Ihne-feldspar.  meDtioDlDg  anortlute  raly 
in  his  Index. 

{^rftti^snO^  was  named  by  Montlcelll  and  Covelll  after  tba  prince  Christian  Frederick  of 
Denmark,  who  explored  Vesuvius  with  them;  AmpkodelUe  from  au«pi,  double,  and  oJfAof. 
iptfor,  the  crystals  being  often  twinned  parallel  to  OlO;  £a(tvM(0,  after  0.  F.  Latrobe,  the  dii* 
coverer  of  the  variety. 

Alt— Lindsaylte  already  mentioned  Is  a  partially  altered  anorthite:  the  same  Is  probably  inu 
of  Bundvikite  of  A.  E.  NordenskiOld,  Beskr.  FidI.  Mia.,  118,  1855;  see  5tfa  Ed ,  p.  8ML 
Bodteand  polyarglte  of  Svauberg,  Ak.  H.  Stockb.,  1840,  are  ptnlte-likc  pseudomorptis:  raits 
Is  from  Aker  in  SOdermanland,  and  polyarglte  from  Tunaberg,  Sweden.   See  6th  Ed.,  p.  480. 

Cr^ltals  of  anorthite  altered  to  a  saussurlte-like  substance  from  Franklin  Furnace,  K. 
have  been  described  by  Roepper  (Am.  J.  Sc.,  16,  884,  1878). 

Aztil-See  alblte,  p.  381. 

Ral— ■  Kk.,  Mio.  Russl.,  4.  200.  186».    Of.  also  Rose,  Glib.  Ann.,  73, '197,  1828. 

*  Mir.,  MlD..  876  1853.  Hbg..  Min.  Not.,  I,  6,  1856.  Dz.,  MIn.,  1.  29^  1862.  Kk.,leL 
Bchnuf.  Athu.  Tf.  xvi,  xvii,  1871  Gdt.,  Index,  2,  34,  1888.  Rath,  Fogg.,  147,  88, 187St 
Pesmeda  Alp,  Ber.  nled.  Ges.,  July  3.  1877.  »  Dx.,  tankite,  N.  R..  lAfi,  1867.  *itath,  Anurrer 
Berg,  2b.  Kr.,  6,  88, 1881.  •  Twins,  Rath,  F^gg.,  138.  449. 1809»  147.  80. 1878;  Jb.  Mfai.7«9k 
1876: 

Barbotite  O.  Boh,  Pogg.,  48,  667, 1889.  MasslTe;  coarse  to  Qhe  granular.  Cleavitfe  ia 
two  directions  at  90°,  extinction  parallel  to  the  cleavage.  OriLorhombic  (or  monoclinic). 
El.  =  5'5-6.  '  G.  =1  3'584  Bauer.    Luster  more  or  less  pearly.    Color  white.   Optically  biaxiaL 

Composition  probably  like  anorthite,  CaAI,Bi,0.  or  CaO:  AltOi.SSlOi.  Analyses:  1.  Varren- 
tX^ip,  Pc^..  48, 568.  8,  FriedericI,  Jb.  Min.,  3. 71, 1880,  after  deducting  the  corundum  present 

810.        Al.O.        CaO       HgO  Alk. 
.  1.  I  48-74        ft3-90        15  89        I'M  —    =  M*44 

3.  I   41-54        86-59        19-88  —         8-05   =  100 

B.B.  fuses  on  the  edges  to  a  vesidular  glasB.  OelaUnlcei  readily  with  hydxochldric  aeUl 

especially  on  beatlog. 

Occurs  in  boulders  in  the  auriferous  sand  of  Baisovskl  near  Kyshtymsk  south  of  Ekateiis* 
burg  in  the  Ural  as  the  gaogiio  of  the  blue  corundum;  the  occurrence  is  similar  to  that  of  dis 
indianitcv/hicbisthegaugueof  the  corundum  of  the  Carnatic.    It  is  often  Intimately  mixed  wilk 

Emulti'  -"Icile,  and  incloses  also  corundum,  spinel,  and  occasionally  scales  of  a  yellow  mica. 
uOTSi..  ..'s  that  Ills  chemically  identical  with  anorthite,  though  apparetatly  different  optically 
and  in  specific  gravity;  it  may  yet  prove  to  be  that  species,  perhaps  somewhat  altered. 

HuROHiTB  Thortaon,  Min.,  1.  884,  1886.  An  impure  feldspar  approaching  anorthite. 
Occurs  In  spherical  masses  tn  diabase  boulders  on  Drummoud  Id.  in  Lake  Huron.  Blmctun 
partly  in  imperfect  folia,  and  partly  granular.  .H.  =  8-8-6;  G.  =  3'86;  luster  waxy  to  peartyf 
color  light  yellowish  green:  subtransTucent.  Harrington  has  examined  this  mineral  and  ooo- 
Aimed  Its  relation  to  anorthite.  He  gives:  H.  s  5  5:  G.  =3-814;  fusibility  about  5.  Aa 
■aalysls  by  N.  N.  Evans  gave: 

iplO.  i7i>7  A1.0>  88*49  FesO.  0-«7  CaO  13*30  HgO  0-22  EUO  8*88  NatO  8-08  iga.  8-7S 

[a  101  "tt 
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A  mineral  similar  to  liuroniie  occiinln  place  near  Sudbniy,  Ontario;  see  Arrington,  IVana. 
fi.  Soc.  Canada,  4  (3),  83.  1886. 

HiKRoTiH  O.  TteAtrmak,  Bar.  A.k.  Wlen>  60  (1).  606,  1665.  A  name  proposed  for  glaaqr 
Uads  of  the  plagioeliisc  feldspars,  correspoDdlng  to  the  variety -sanidltte  of  oriboclase;  It  b 
doired  from  fHK/tonii.  lUUeneta,  in  allusion  to  tbe  small  f<»m  In  vhicli  they  commonly  appear, 
•I,  for  example,  embedded  iu  volcauic  rocks. 

BiOTEKiTE  C.  F.  HammsMery.  Jb.  Min..  3.  71,  1800. 

Massive,  gmiiuiar.  Cleavsgt:  easy,  giving  a  surface  with  pearly  luster;  also  In  traces  In  a 
second  direcilon,  these  reguided  as  currespouding  in  positioo  to  o  (Oulj  and  m  (110}of  onhodase. 
0.  =  2"600-2'62ti,   Luster  vilreous  lo  pearly.    Color  gray.  Translucent. 

Sectious  pMPillel  to  tbe  first  directioa  of  cleavage  and  normal  to  the  second  show  potysyothetlc 
twiauing  laiuellx.  For  the  formcrtbeangle  between  the  directions  of  extinction  is  7*-b%  i.e..  tbe 
aagle  with  the  edge  regarded  as  corresponding  to  e/bi»±S^'to  4i*.  Sections  panllel  to  tbe 
second  cleavage  show  no  twioDlng  structure  and  give  an  extinction-angle  for  tbe  edge  e/b 
of  -)-  16".  Tbe  Axial  plane  is  nearly  normal  to  a  direction  corresponding  to  b  and  Is  Incliued  to 
cia  the  positive  direction  (Tenne). 

Comp.— <Na,E)tA.l,SiiO„  or  (Na,E).0  AliOi.SSlO..  With  Na  :  K  =  5  : 1,  this  requires: 
8Qlca  61-5,  alumina  39-2,  soda  14-8,  potash  4-5  =  100. 

Anal.—!,  Kascbig.  2,  Rg.  Also  8,  4,  the  same  as  i,  8,  after  deducting,  reqiectlTely,  8-84 
•BdeDBpk  c  angtte. 

SiOi    A1,0,    Na,0  K,0 
L  49-71     29-54     13-31     5  00  FeO  1-84,  CaO  0  66.  ign.  O  tt  =  99  68 

%  6016    2B-64     13-63     8-96  FeO  1-97,  OaO  0-98,  HgO  016.  Ign.  0'48  =  99  88 

a  60-01     30  86     18-90     0  28  =  100 

4.  50-54    80-64     14  68     4-24  =  100 

Occurs  Intimately  associated  with  white  albtte  and  eudlalyte  at  SlgtesO.  in  the  Langesund- 
fiord.  aottttaem  Norwjiy.* 


n.  Metaillioatei.  RSiO,. 

Salts  of  Metasilicic  Acid,  H,SiO, ;  characterized  by  an  oxygen  ratio  of  2 : 1 

lor  silicon  to  bases. 

The  foUoviug  ioclnde  ail  the  weil-marked  gronpe  among  tbe  Metasilicates. 
The  Diriaion  closes  with  a  number  of  species,  in  part  of  somewhat  doabtf  ul  com- 
position, forming  a  transition  to  the  OrthosilicateB. 

1^  Iieucite  Group. 

2.  Pyroxene  Gr-oup. 

8.  Amphibole  Group* 

4.  Beryl  Group. 

b.  Eudlalyte  Group. 

6.  Helanocerlte  Group. 


;l.  Ijenclte  Group.  Isometric 

In  several  ropecU  leucite  Is  allied  to  the  species  of  the  feldspar  group,  which  Immediately 
precede. 

321.    Leadte  KAl(SiO,).  Isometric  at  600** . 

Pseudo-isometric  at  ordinary  temperatures. 
328.    PonMite  H,C!8^,(8iO,).  Isometric 


•  A  later  t^cal  Investigation  by  Tenne  (Jb.  Mln..  2.  806,  1891)  has  shown  that  the  abon 
■onpoaed  new  species  of  fefdspar  ts  merely  an  Intimate  mixture  of  alblte  and  ebet^te.  Thla 
ooawiirfiHi  finds  confirmation  In  the  compositloa  obtained,  and  Is  accepted  by  Rammelsbecg^ 
BiOgger  •tales  furtiier  (piiT.  oontr.)  that  the  locality  is  SigteaS,  not  SIgtwO. 
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321.  LEUOZTB.  Wefsw  GivDaten,  WeisM  gnmat-fOmi«  SchOrl-Crystallen  (fr.- TesuTttrt^ 

J.  J.  Ferber,  Briefe  aus  WatBchland,  165,  176,  etc.,  1778.  Basakes  albus  polyednis  gnmsi- 
formiB,  etc..  e.  Born,  Litliopb..  2,  7S.  1775.  Schorl  blaoc  TV  Trl.  of  Ferber.  Orenats  blanrs 
calcines  (fr.  Vesuvius,  where  called  Occhio  di  Pernice,  Rome,  etc.)  de  8av4ture.  J,  Pbyn..  7, 
31.  1776.  (Eil  de  PerdrU,  Greoata  blancs,  alteres  par  une  vapour  acide  qui  aynnt  dissoiit  Ic  ftr 
a  ]a{8s6  lea  grenau  dans  ud  Stat  de  blancheur,  Bage,  MId.,  1,  817,  1777;  de  hule,  2.  830.  IT&iL 
Weisse  GranateD  Boffm.,  fiergm.  J.,  454,  474,  1789.  White  Garnet  Lcuclt  Wem.,  Bergm.  J. 
1.  489. 1791,  Hnpfner's  Mag.  M.  HeWet.,  4.  241.  Leucite  H.,  J.  Mines,  5, 260, 1799.  Ampiiig^ue 
if.,  Tr.. -2,  1801. 

Isometric  at  SOO**  C;  pseudo-isometric  under  ordinary  conditioDs  (see  below). 
Commonly  in  cryetals  varying  in  angle  but  little  from  the  tetragonal  trtsoctahedroi: 
ft  (311,  2-2)j  with  a  (100,  i-t),  and  d  (110,  t)  sometimes  preseni)  as  subordinate 
forms.  Faces  often  showing  fine  striations  dne  twinning.  Also  in  disseminated 
grains;  rarely  massive  granular. 

Cteavage:  a  (110)  very  imperfect.  Fracture  condioidal.  Brittle.  H.  =  5*5-6. 
G.  =  2 '45-3 'SO.  Luster  vitreous.  Color  white,  ash-gray  or  smoke-gray.  Streak 
nnoolored.  Translucent  to  opaque.  RefraotiTe  index:  =  1'507  1^.  (1862). 
tJsaally  shows  very  feeble  double  refraction  :  a>  ~  1-508,  e  =  1*509  Dx..(l874). 

The  anomaloua  double  refraction*  of  leucite  was  early  noted  (Brewster.  Biot,  Djc.|»Dd 
variously  explained.  In  1873,  Kath,  on  the  basis  of  careful  measurements,  referred  the  seenaingly 
isometric  ciystals  to  the  tetragonal  system;  the  trapezohedral  face  113  being  taken  as  111,  aoa 
Sll,  121  as  431.  241  respectively;  also  101,  Oil  as  201,  A21.  Later  Wcisbacb  (1880),  on  the  same 
ground,  made  them  ortborhombic;  Mallard,  however,  refeired  them  (1876),  chiefly  ou  optical 
grounds,  to  the  Dionoclinic  system,  and  Fouqtie  and  L€vy  (1879)  to  the  tricHiiic.  The  true  sym- 
metry, corresponding  to  the  molecular  structure  which  they  possess  or  tend  to  possess  at  ordi- 
nary' temperatures,  is  in  doubt,  biit  It  has  been  shown  (Klefo.  Pfd.)  that  at  500°  to  600°  secli  'tu 
become  isotropic;  and  further  (Rosenbusch)  tbat  the  twlnqing  strtatlonBdisappearon  heating  lo 
reappearagain  in  new  position  on  cooling.  Sections  ordinarily  show  twinniug-lamells  |  d  (110); 
In  some  cases  a  bisectrix  (4-)  is  normal  to  what  corresponds  to  a  cubic  face,  the  axial  angle  being 
very  small.  The  structure  corresponds  tn  general  (Klein)  to  the  luterpenetration  of  three  cryh- 
tala.  in  twinning  position  |  d,  which  may  be  equally  or  unequally  developed;  or  there  may  be 
onefoDdamentfia  individiul  with  inclosed  twUming  lauelliB  (cf.  nigs.  2-4). 

1.  3.  3.  4. 


1,  Common  form,  with  twinning  strtatlona.  Rath.  2-4.  Sections,  showing  twinning  lamells,  u 
seen  in  polarized  light,  Klein:  3,  section  |  001,  showing;  fine  tw.  lamells  1 110,  also  otheis 
less  numerous  and  sharp,  parallel  to  two  other  dodeohedral  faces;  8,  section  |  111,  witb  tw. 
lamellfe;  4,  |  cubic  face,  composite  crystal,  of  three  individuals,  ct  f .  3. 

Gomp.— A  metasilicate  of  aluminium  and  potassium,  KAl{SiO,),  or  K.O.AI,0^- 
4SiO,  =  Silica  55*0,  alumina  33-5,  potash  21-5  =  100. 

boda  is  present  only  in  small  quantities,  unless  as  introduced  by  alteration:  traces  of 
lithium,  also  of  rubidium  and  ctesium.  hiive  been  detected. 

Anal.— 1.  Rg..  Min.  Ch..  Erg..  151, 1886.  2.  Rath,  Pogg.,  147.  272. 1872;.8.  Id.,  ibid.,  Erp.. 
S,  209, 1873.  4.  Lemberg.  Zs.  Q.  Ges..  28,  537.  l876.  S,  E.  Scacchi,  Rg.,  1.  c  ,  161.  1866.  6, 
Berwerth.  MlD.  Mttth.,  66, 1876.  7,  Schutze,  Jb.  Min..  2, 114, 1880.   Also  Cth  £d..  p.  831 

Si<S  Al,Oi  E.O  Na,0  CaO 

1.  YeiUTiQS.  empt.  1845  5S-28  94  08  SO'79  0-60    —  =  100-7B 

5.  <•  G.  =8*468.  fifl-dS  28-88  19'6H  l-QO  0-26=100-25 
8.        "  a.-s8'479      55-21    23-70   1983    121    0-48  =  lOOSS 

4.        '*  56  04  SS  88  16  80  1-41  0  20  HiO  0  82  =  100  25 

ff.  Rocca  Monfltia  56-16  S3-15  21  08  0  88  —  H,0  104  =  90-76 

6.  AcQuacetote  <f5-18  38-65  i»-40  0  82  0*88  FeO.MgO  (r.  =  Sl'tt 

7.  AlbanlMu  0.s  8*479      M-81  28-85'  22  48  0*41  —  s9»  60 
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Potash,  regarded  long  as  an  alkali  exclasively  of  lh«  Tegetable  kiugdom,  was  flnt-  found 
fDODg  minerals  Id  thU  speclea  by  Elaprotb,  whose  earlicBt  aDaly^  was  made  in  1796. 

^rr^eto. — B.B.  infuaible;  with  cobalt  solution  gives  a  blue  color  (aluminium).  Decern- 
poaed  by  bydrochloric  actd  without  EelatinizaiioD. 

Obe.— Leucite  belongs  peculiarly  to  the  more  recent  Tolcanic  rocks;  thus  it  occur*  In 
embedded  crystals,  grains  or  aggregates  of  grains,  with  nepbellte  in  leucite  basalteand  leucitytes 
(leudtophyr  or  amphfgenyteK  with  nepuelite  and  sauidine  in 
plionolyte,  and  with  plagioclase  in  leuclte-tephrytes.  The  crystals 
usually  show  twinnii^  lamellES  in  polarized  light,  and  further  are 
characterizad  by  the  symmetrical  arrangement  of  Indu-; 
aloDs  (f.  5)  of  glass,  or  of  mlcrolltes  of  auglte,  magnetite,  etc  Clear 
glassy  crystals  occur  in  ejected  volcanic  masses  or  tn  crevices  in 
Ian,  ss  at  Mte.  Somma^ 

The  prominent  localities  are,  first  of  all,  Vesuvius  and  Mte. 
Bomma,  where  It  is  thickly  disseminated  through  the  lavaingnUns, 
and  in  luve  perfect  crystals;  also  In  ejected  masses.  It  occurs 
also  near  Rome,  at  Borghetta  to  the  north,  and  Albnno  and  PVaa- 
catt  to  the  south;  some  of  the  older  lavas  appear  to  be  almost 
entirely  composed  of  it.  Prominent  localities  are  Capo  di  Hove, 
Bocca  Hootina,  etc.  The  leucUic  lava  of  the  Qeigbborhood  of 
Rome  lias  been  used  for  the  last  iwo  thousand  years,  at  least.  In 
the  formatioD  of  mill-siones.  Mill  atones  of  this  rock  have  been  BecMon  with  symmetrical  In. 
discovered  in  the  excavations  at  Pompeii.  Further  in  leuclte-  elusions,  Zlrkel. 
tepliryte  at  Proceno  near  Lake  Bolaena  in  central  Italy.  Outside  of  Italy,  It  is  found  about  the 
lascher  See  and  at  sevend  points  in  the  Eifel,  as  at  Olbrttck  in  pbonolyte;  at  RIeden  near 
Andemach;  at  Meiches  in  UieVogelsgebirge;  In  the  Kidsentuhlgeblrge;  In  altered  form  at 
several  points  (see  below). 

Occurs  in  Brazil,  at  t'lohalzinho.  At  Byrock,  near  Bourke,  and  at  £1  Capltan,  near  Cobar, 
New  South  Wales.  In  basalt  on  the  island  Bawean  near  Java.  In  leucite- baaanyte  on  the  south- 
east of  Mt.  Eibo,  Killma-iijaro.  Equatorial  Africa.  From  the  Cerro  de  las  Virglnes,  Lower 
C'Hlirornia.  In  the  United  Blates  it  forms  a  rock  in  the  Oreeu  River  Bashi  at  the  Leucite  Uilla, 
Wyoming  {Zirket>:  also  in  the  Abaaroka  range,  la  ntnthwestera  Wycnnlng  (Hagnc,  Am.  J.  Sc. 
33.  43, 1&89).    See  also  p.  1041. 

Named  by  Weruer  from  XevKoi,  tehife.  in  allusion  to  its  color.  Hatty's  name,  Ampkig0n0, 
is  of  later  dnte,  and  is  from  ati<i>i,  both,  and  yevoi,  kind.  In  allusion  to  the  supposed  existence 
of -cleafage  In  two  directions,  and  to  bis  fanciful  inference  therefrom  of  two  "  primitive  forms;" 
it  has  therefure  the  best  of  claims  for  rejection. 

AlU— Feldspar,  nepbelile,  and  kaolin  occur  with  the  form  of  leucite,  as  a  result  of  its  ultera- 
Uon.  The  glassy  feldspar  pseudomorphs  were  tirst  announced  by  Scacchl,  and  since  by  Blum. 
Aoalcite  ia  also  a  common  aliemtion -prod  net  of  leucite.  For  analyses  of  altered  leucite  see 
Rg.,  Mia.  Ch.,  448,  1875,  also  Sth  Ed.,  p.  88S. 

E.  Bcacchi  has  described  crystals  altered  to  oriboclase.  Rend.  Acc.  Napoll,  Dec ,  1884; 
Snoer.  others  altered  to  potash  feldspnr  and  muscovite  from  the  Oberwiesenthal  in  the  Erzge- 
birge,  Zs.  O.  Qes.,  37,  441,  188i).  Kunz  bas  described  crystals  haviug  Ibe  form  of  leucite 
from  Magnet  Cove,  Ark.,  and  approximating  to  A  potash  feldspar  in  com  position.  Am.  J.  Sc.. 
31,  74,  1880;  these  are  shown  by  Williams  (cf.  p.  426)  to  consist  of  ortbocU^  and  eleeolite.  Tfaa 
pbonolyte  (tioguayte)  of  the  Serra  de  Tiugua,  Brazil,  also  contains  pseudo-crystals  of  leucita 
(UussAk.  Jb.  Hlu..  I,  166.  1890). 

Lemberg  has  shown  tlmt  soda  can  be  readily  Introduced  Into  the  composition  of  leucite  by 
the  action  or  melting  sodium  chloride,  n  sods-Ieiicite  (Natronleucit)  resulting;  while  it  is  possibm 
to  change  the  latter  also  back  to  a  putash-leucite.  Further  he  has  shown  that  leucite  can  be 
resolved  into  a  mixture  of  sauidine  and  suortblte  or  microsommlte,  or  all  Into  andeslne.^  See 
further  Za.  G.  Ocs..  28,  011-616.  1876. 

Artif.— Formed  by  Fouqu§  &  L6vy,  Bull.  Soc.  Min.,  3.  118,  1880;  also  an  Iron  leucite  by 
Hautefcuille,  C.  R.,  90.  818,  378,  1880.  Ch.  and  G.  Friedel  have  obtained  leucite  in  tetmgona! 
forms,  optically  — .  by  heating  for  two  days  at  about  500°  a  mixture  of  muscovite  with  about 
half  its  weight  of  calcined  silica  and  0*7  of  potash;  ortboclase  aod  nepbellte  were  obtained  ftt 
the  aune  tune.  Bull.  Soc  Min.,  13. 184. 183,  1890.  See  Fouqu6-L€vy.  Sjatb.  Mln..  150-155. 
1882. 

He£— '  Ratb,  Fogg.  Erg.,  6,  198.  1878;  Jb.  Min.,  118,  1878.  281,  403. 1876.  Hirschwald* 
Min.  Mitth..  227,  1875;  Jb.  Min.,  519,  788,  1876;  Min.  Mlttb. ,  1,  85, 1878.  Mallard.  Ann.  Mines, 
10.  78,  1876.  Tschermak,  Min.  Mitth..  66,  1876.  Baumbaucr,  Zs.  Kr.,  I,  357,  1877;  Min. 
Mitth.,  1.  387. 1878.  Fouqu6-Uvy,  Min  Micr.,  1879.  Weiabach.  Jb.  Min..  1, 148,  1880.  Elein. 
Nachr.  Qes.  GOttlngen.  431.  Nov.  96,  1884;  Jb.  Min.,  Bell.,  3. 522.  1885;  Ibtd.,  3. 49, 1684.  Pea- 
Qeld,  Jb.  MiD..  3, 1^1 1884.  Ratb.  Ber.  nled.  Gea.  115.  1888.  June  6. 1887.  Rosenbusch.  Jb. 
Ulo..  a.  69,  234, 1885.  and  Mikr.  Phys.,  S70.  1885. 

323.  POZiLUOITB.   Pollux  BreUk.,  Ft>gg.,  69. 489. 1846. 
laometrio.   Obeerved  forms': 

•  aOO,»);  <f(no.  O;  ^(310.  nCSll.  »«li 
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Often  in  cubes  with  form  also  d  striated  transversely ;  rarely  other  forms 
more  or  less  rounded.    Also  massive. 

Cleavage  in  traces.  Fracture  conchoidal.  Brittle.  H.  =  6*5.  G.  =  2  901 
Fisani.  Luster  vitreous  and  bright  on  surface  of  fracture,  but  sometimes  dull  and 
^am-Iike  externally.  Colorless.  Transparent.  Refractive  indices:  n,  =  1-515, 
iij  =  1-517,  ^^bl  =  1-527  Dx'. 

Comp.— H,O.(C8,Na),O.Al,(X.5Si0i  =  Silica  47-0,  alumina  16-0,  ciesium  oside 
31-4,  soda  2-8,  water  2-8  =  100  Kg.    Here  Cs  :  Na  =  5  :  2.    See  further,  p.  1044. 

Anal.—!.  Pisani,  C.  R.,  68,  714.  1864.  2,  Rg^,  Ber.  Ak.  Berlin.  9, 1878.  8,  4.  Id,,  ib.,  069. 
1680.   On  an  early  analysis  by  Plattner  and  its  ioteipreUiiion.  6th  Ed.,  p.  248. 

BIO.  AI,0,  Fe,0,  CsiO  Ka,OLi.OK^O  H.O 

1..       G.  =  2-901  44  08  15-97    0  68   84  07  8-88   ir.     1r.     8-40  CaO  O-68=101-7t 

3.  G.  =  a-868             [4815]  16-81     —    80  00  2-48    —    0  47   2-C9  =  100 
a.        G.  =  2-885-2  897      46  48  17  24     —    80-71  2-81    —    0  78   8-84  =  99-86 

4.  —         _      _    80-68  2  19   —   0  41  — 

Pyr.,  tto.— In  the  closed  tube  becomes  opaque  and  yields  water,  but  only  at  a  high  temper- 
ature. Id  the  forceps  whitens,  fuses  with  dimcuUy,  coloring  theflame  yellow.  In  hydrochloric 
acid  slowly  decomposes,  with  separation  of  pulverulent  silica. 

Ob*. — Occurs  very  sparingly  io  the  island  of  Elba,  with  petallte  (CMtorite)  In  cavities  in 
ffranite.   Named  from  Pollux  (the  genitive  of  wliich  Is  PoUucu]^  of  heathen  mythology. 

IU£—' Coral.  Zs.  Kr.,  6.  200,  1881.   »  N.  R,  8,  1867. 

2.  Pyroxene  Group. 

Orthorhombic,  Monoclinic,  Triclinic. 
Composition  ESiO,  with  R  =  Ca,Mg,Fe  chiefly,  also  Mn,Zn.    Farther  BSiO, 

n  I 

with  R(Fe,Al),SiO,,  less  often  with  RAl(SiO,)^  Rarely  including  zirconium  and 
titanium,  also  fluorine. 

a.  Orthorhombic  Section* 

a  :  h  :  d         or         h  :  d  :6 

323.  Enitatite  MgSiO,  0-9702  :  1  :  0-5710      10307  : 1 :  0*5835 

Bronzite  (Mg,Fe)SiO, 

324.  Hypersthene       (Fe,Mg)SiO,        0-9713  : 1 :  0  5704      1*0319  : 1 :  0-5872 

The  second  set  of  axial  ratios,  with  ^  =  1,  brings  out  distinctly  the  similarity  of  -  the  form 
to  the  moaocHnic  species.  This  resemblance  is  exhibited  still  more  clearly  If,  as  suggested  b] 
Rath  and  Tschermak  and  later  adopted  by  Groth,  the  monoclinic  species  are  referred  to  axei 
baving  /3  =  90°  nearly  (see  pyroxene);  on  the  other  hand  this  cbuige  Involves  a  sacrifice  ii 
simplicity  of  Bymbols  and  for  other  more  fundamental  reasons  is  not  .to  be  recommended. 

p.  Monotiinic  Section, 

325.  Pyroxene  1-0921 : 1 :  0-68&3  74*  10 

|S»)io.). 

Malacolite,  Salite,  Diallage,  etc. 
Hedbnbbrgite  CaFo(SiO,), 

Manganhedenbergite  Ca(Fe,Mn)(SiO,), 
SCHEPFBBITE  (Ca,  Mg){Fe,Mn)  (SiO,), 

JefTersonite  (Ca,Mg)(Fe,Mn,Zn)(SiO,), 

Lencaugite,  Fftssaite,  Angita    Also  some  Diallage. 
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326.  Aemite  KaFe(8iOj« 

Aegirite 

327.  Spodomene  LiAl(SiO,), 

328.  Jadeite  N&Al(SiOJ, 


TriclioioP 


329.  WoUaitonito 
33a  Peetolita 
331.  Xoienbuehite 


1*0996  : 1 ;  0-6012  73-  ir 
1*1238:1:0^355   69°  40^ 

1-0531 :  1  :  0*9676  84** 
1-lUO  :  1  :  0-9864  84°  40* 
11687  :  1 :  0-9672  78"  13' 


332. 

333. 


L&TNiite 
Wdhlerite 


CaSiO, 

HNaCa,(SiO,), 
Na.Ca,((Si,Zr,Ti)0,), 

(Na„Oa„Mn„Zr){(Si,Zr)0,),  1-0964  : 1 :  0*7152  69*  42' 

12(Na„Ca){Si,Zr)0,.RNb,0,  1*0549  :  1 :  0-7091.70''  45' 

In  Uveoite  and  wOblerite  fluorine  alto  enters,  and  l&venlte  like  wOUerite  also  cootaina 
ntobium  but  In  smaller  amount,  and  botb  contain  titanium;  see  further  iind«r  theae  apedea. 

y.  Tritiinie  Seetion. 

d:h:d  a         fi  y 

334.  HiortdaUite  (KapCa)Fe((Si,Zr)0,),  0'9984: 1:0*3512  89'*22i'  00*>37'  90^6' 

d:b:6  a  ■  y 

or(p.  377)  cf.  wohlerite  1-0583:1:07048  90*29' 108''49|' 90''8' 

Hiondablite^lao  conldoa  fluorine  and  titanium  In  small  amount. 

d'.^'.d  a         p  y 

335.  Bhodonite      HnSiO,  1-0729:1:0-6213103*'18'108°44'  81^39' 

Pajsbergite,  BuBtamite  (MD,Ca)SiO, 

<Mii,Fe)SiO, 

Fowlerite  (Mu,Zn,Fe,Ca)SiO, 

336.  BaUiiKtosito  (Ca.Fe,Mn)SiO,.Fe,(SiO,),    1*0691 : 0-6308 

a  =  104*  24'       =  108**  31'    y  =  83'  34' 

The  Ptroxenk  Group  embraces  a  number  of  epeciee  which,  while  falling  in 
different  BTstems — orthorhombic,  monoclinic,  and  tnclinic — are  yet  cloaelj  related 
in  form.  Thus  all  have  a  fundamental  prism  with  an  angle  of  93  and  87°,  parallel 
to  which  there  is  more  or  less  distinct  cleavage.  Further,  the  angles  in  o.ther  zones 
show  a  greater  or  less  degree  of  similarity  as  exhibited  in  the  descriptions  which 
follow.    In  composition  (he  metasilicates  of  calcium,  m^nesiam,  and  ferrous  iron 

n        in  I 

are  most  prominent,  while  compounds  of  the  form  R(Al,Fe),SiO^  RAl(SiO,),  are 
also  important  (Tschermak). 

The  species  of  the  nyrozene  group  are  closely  related  in  composition  to  the 
corresponding  species  of  the  amphibole  group,  which  also  embraces  members  in  the 
orthorhombio.  monoclinic,  and  trieUnic  systems.  In  a  number  of  oases  the  same 
chemical  oomponnd  appears  in  each  group;  furthermore,  a  change  by  panunorphinn 
of  pyroxene  to  amnhioole  is  joften  oboerred.  In  form  also  the  two  gnmpa  are 
related.   Thus  we  have  le^eotiTely  for  the  typica]  moDoclinio  spedes: 

Pyroxene  d  :  2  :  i  =  1-0921  :  1 :  0*5893      -  74°  10' 

Amphibole  d  :     :  <!  =  1*1022.:  I  :  0-5875     =  73°  58' 
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The  relation  is  farther  ehovn  in  the  parallel  growth  of  crystals  of  monoclinic 
amphibole  upon  or  about  those  of  pyroxene.  This  and  other  related  points  are 
illustrated  in  the  p^es  which  follow. 

The  relation  of  the  prominent  members  of  the  Pyroxene  Group  optically, 
especially  as  regards  the  connection  between  the  position  of  the  axes  of  light- 
elasticity  and  the  crystallographic  axes  is  exemplified  in  the  following  figures  (from 


n. 


m. 


TV. 


V. 


VI. 


I.  Enstctlte,  etc.   II,  BpodumeDe.   III.  Diopddi;,  etc.   IV.  Hedeobergtte.  Augite.   V,  Augite. 

VI,  .£giriie  (p.  $66). 

Cross,  Am.  J.  Sc.,  39,  359,  1890).  A  corresponding  exhibition  of  the  promment 
amphiboles  is  given  under  that  group. 

a.  Orthorhombic  SeeHon. 

333.  BNSTATFFB.  Diallage  m^tallolde  pt.  H..  Tr,  1601.  Brontit  Kartt.,  Klnpr.. 
Gehlen's  J.,  4,  101,  1807;  iTortf.,  Tab..  40.  91,  1806;  fieltr.,  6,  84,  1810.  Bldurigtr 

AQthophyllit  Wtfrn.,  1808,  HauBm.  Enlw..  1809.  Broozite.  Broocit.  Cbladnite  ^SA<p .  Am. 
J.  Sc.,  a.  861.  1846;  Sbepardtte  Bttte,  Beschr.  Meteor.  39.  18M.  EnBlath  Kenng.,  Bvr  Ak. 
Wteu,  16, 163, 1855.  Pratobastit  A.  8tr«ng..  Zs.  G.  Oea.,  13,  71,  1861.  Victorite  Meunier,  tier. 
Ak.  Wien,  61  (3).  96,  1870. 

Orthorhombic.   Axes  d:h:A  =  0-97020  :  1  :  0-57097  Lang". 

100  A  110  =  •44-  8%  001  A  101  =  30**  28J',  001  A  Oil  =  29"  43|'. 


Fomu'; 

a  (100,  i-i) 

b  <010,  i-i) 

c  (001,  O) 

M  (810,  t'  8) 

S  (020,  ^) 

c  (810,  f-S) 


m  (110,  /) 
d  (800,  H) 
n  (120,  i-i) 
X  (300,  (4) 
/  (140.  4) 

r  (201,  S-i) 


(016,  i-I)" 
A  (014, 
(037, 
(012.  i-i) 
(028,  M)» 
(Oil.  1-i) 
ft  (021,  2-i) 
w  (081,  84} 


r  (238,  4)« 

0  (111,  1) 
at  (221,  2) 

ff  (412,  2-4) 
p  (62S.  34) 
«  (312,  l4) 

1  (311.  3-2) 

=  or  45' 
mm"'  =  88'  16* 
Hit'    =   54'  88* 

rr'     =   99"  18 


r  (431.  4r2) 
;  (321.  3-1) 
^(432,  a-J) 

*  (848.  H)" 
«  (382.  i  \) 
9  (131.S-2> 

•  (m  H) 


Figs.  1,  S.  Bamle,  Bath. 


4>0  = 

Jbf  = 

W'  = 

mr  = 

mo  = 

met  = 

«  = 

ei  = 


10'  03' 

•81'  03' 

41°  41' 

61'  20' 

00*  89' 

81*  231' 

88"  ir 

63'  86* 


31' 

rr' 

40*  iftr 

oe' 

04" 

8 

ftf 

75' 

8A' 

m' 

S9* 

1' 

if 

91* 

ly 

uu' 

48* 

la' 

rr'" 

89- 

IV 

00"' 

58- 

24 

73- 

sr 

87* 

so 

20* 

85' 

«w"' 

72' 

S2' 

Twins  Tare:  tw.  pi.*  A  (014)^  forming  trinning  lamells;  also  tw.  pi.  lOl  as 
stellate  twins  oroosiiig  at  angles  of  nearly  60°,  sometimes  six-rayed  (Becke)  analo- 
gous to  the  pyroxene  twins  irith  tw.  pL  122.  Distinct  crystals  rare^  habit  prismatia 
Usoally  massiTe,  fibrons  or  lamdlar. 
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Oleavage:  m  easy.    Parting|  d  ;  also  a.   Fracture  uneTen.   Brittle.  H.  =  5-5. 

=  3-1-3-3.  Luster  a  little  pearly  on  clearage-snrfaces  to  vitreous;  often  metal- 
loidal  in  the  bronzite  varie^.  Color  ^yish  white,  yellowish  white,  greenish  white, 
to  oliTe-green  and  brown.  Pleochroism  weak,  more  marked  in  varieties  relatively 
rich  in  iron.    Streak  nncolored,  grayish.   Translucent  to  nearly  opaque. 

Optically  +■  Ax. -pi.  |  b.  B%  J_c.  Dispersion  p  <  v  w^uc  Axial  angle 
kge  and  variable,  increasing  with  the  amount  ot  iton,  oaa^ly  about  90°  for  ¥eO 
:=  10  p.  c    Axial  angles  aua  FeO  percentage*. 


Aloysthal 
2B.        183*  8 
Fe<HD}0  2-76 
Abo,  LSvy-Lcz. 


LelperrlUe 
138*  88* 
6-77 
•  a  =  1-665 


Oreeolaod 
114*  15' 
11  14 
/J,  =  1-6 


Bttlsfiord 

112°  80' 
842 


Eraubat 
106"  51' 
9-80 


Lauterbach 
101'  80* 
10-62 
3V  =  70' 


C9mp^  Tar^MgSiO,  or  MgO.SiO,  =  Silica  60,  magnesia  40  =  100.  Also 
(Mg,Fe)SiO.  with  1^  :  Pe  =  8  : 1,  6  : 1,  3  : 1,  etc. 

VuT.—l.  WUh  UttU  or  no  iron;  XnttatHe.  Color  while,  yellowish,  grayish,  or  greenish 
wbite.  luster  vitreous  to  pearly;  0.  =8-10-818.  CAtodntto,  Shepardlte  of  Rose,  which  makes 
ap  90  p  c  of  the  BisbopTille  meteorite,  belooga  here  and  is  the  purest  kind.  Vietorite,  occurriog 
in  the  JDeesa  meteoric  iron  io  rosettes  of  acicuTar  crystals.  Is  similar 

2.  FeriifeTotu;  BronaiUt.  Color  grayish  green  to  olive-green  and  brown.  Luster  of  cleavage- 
•urface  often  adamantiDe-pearly  to  submetallic  or  bronze-like;  this,  however,  Is  usually  ot 
•ecooda^  origin  ahd  Is  not  essential. 

With  the  increase  of  iron  (above  12  lo  14  p.  e.)  brondte  passes  to  bypeiatbene,  the  optic 
•ml  angle  changlinr  so  that  In  the  laU^  a  =  Bx.  and  Bx.  i  a. 

AnaL~l.  Hauer.  Ber  Ak.  Wien.  16,  160,  185S.  2.  Rath.  Zs.  Kr.,  1.  28,  1877;  also 
Erafft  8.  Koenitf,  Froc.  Acad.  Pbilad..  198,  1877  4,  Maskelvae  and  Flight.  Q.  J.  O, 
See,  30,  411.  1674.  5,  LoreDzen.  Medd-OrOnland,  7,  1884  ("Kupfferite"),  cf  UssTng,  Zs. 
Kr  16.  614,  1889  6.  Pisanl,  Dx  Min.,  1,  587,  1862  (Oenth  says  probably  fivm  Castle 
Kock.  Delaware  Co  .  Penn  ).  7,  Knop,  Jb  Min.,  698,  1877.  8,  Farsky.  Vh  O  Relchs.,  206. 
1876.  9,  9a.  Schrauf,  Zs.  Kr .  «,  827,  828,  1682.  10,  Kg..  Fogg.,  141,  514,  1870  11.  Dmr  . 
Bull  Sue  O.  Fr,  19.  414.1862.  12,  Breidenbaugb,  Am.  J  Sc.,  6,  211,  1878.  1»,  Eobell.' 
J  pr   Ch  .  36,  803,  1846.    14,  Streng,  Zs  O,  Qes..  13,  78,  1861. 

l.t,  J  Lawrence  Smiib.  Am.  J.  Sc..  38,  225.  1864.  16-18,  Maskelyne,  Fbil.  Trans..  160, 
204.  1870  19,  Tschermak,  Ber.  Ak.  Wien,  61  (2).  469.  1870.  20,  Maskelyne>  Phil.  Trans., 
161,  860.  1871.  21,  Rath,  Ber.  PerllQ,  88,  fSTS.  22,  S8.  Bg.,  Ber.  Ak.  Berlin,  814, 
1870,  Min  Ch..  388,  187S. 


BnMtaUte,  ele. 


O. 


1.  Aloysthal 

2.  Bamle  81SS 
81  Oeoisia  8285 

4.  Dii  Toil's  Fan,  a.  A. 

5.  Fiskcmts 

6.  Leipervitle? 

7.  Latzclberg 

8.  Kosakow 


9  Kfemie 

10  Dreiser  Welher 

11  Lbbrx 

12  Brewster.  N.  T 

13  Oiceolnnd 
14.  Harzburg 


15.  Blshopvlllo 

IG.  Bubtl.  gray 

t7.  *-  wA«(« 

t6.  **  ctankyn^ 


8815 
8-315 
8-806 
8*27 


82» 


SiO, 
66  91 
38  00 
67-70 
55  01 
55-04 

67-  08 
62-50 
66  28 

54-87 
64-98 
63  88 
54  76 
54  17 
68^ 

68-  45 


A!,0,  FeO 

8-50  8  76 


1-  86 
0  91 

264 

8-85 
0-28 
229 

2-  63 

216 

tr. 
6-23 
490 

880 


816 
496 

4  99 

5  71 
577 

6  07 
6-67 

6-  97 
9-75 

7-  17 
9  85 
9  91 


1-83  10-14 
8-71  8-54 


HnO 


0-20 


028 


0-24 
100 
016 


MgO 
85  44 
86-91 
85  82 
34  91 
83-98 
85  59 
83-23 
82  87 

85  66 
82  H8 
30  05 
30  22 
31-08 
29  66 
80-86 


CaO 

—  H,0  1  92  = 

—  ign  0-80  = 

—  ign  0-78  = 
0  46  Or,Oi  0  54 

—  igii  I  -78  - 

—  H,0  0  90  = 
4-85  JiiMl.  3  00 
0  96  Cr,0,  0  34, 

0  10  igu.O  5«  = 

1-  63  Cr,O,0  7l, 
8  35  =  98-93 

—  ^  99-23 

0  99alk   0  48, 

—  =10013 

2-  19  Cr,0, 0-89, 


=  9908 
3  100-22 
100  87  [99-45 

NiO  tr:  St 
:  99  86 
=  99-62 
=  99-44 
H,0  0-95  = 

[100-87 
:  100-31 
,  H.O  0  58  = 

[100-47 

[101  24 
ign.  0  13  = 

[100  67 
,  H,0b  87  = 


SiO.  Al,O,Fe,0.F^0   HgO  CaO 

W-97     -    0-40    —    88-34    —  Na>0(K,0  (r )  0  74  = 

[100-45 

I  57-68    —    0-48    —    80-83  2  06  Na,0  0  67,   K.O  0-57, 

tLi.O  0-03  =  100-71 

SB-44     —     1-18     —    88  94   1-68  Na,0  0  36.  KiO  0  33  = 

[100-98 

97  60  1-44    —    40-64    —  Na,0  0--91,  KtO  0-89 

ri00i>8 
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SILICATES. 


G.  SiO.  Al,Oi  FeiO.  FeO  MgO  CaO 

19.  Lodrtm                  8-313  65-35  0  00    —  12  18  82  86  O  M  =  101-51 

20.  Breitenbach             8-288  |  56  05     —      —  18  44  30  85  —  =  lOO  M 
31.  IbbeQbQbraa            8*428  54-51    1*26   0  20  17  53  26-48  1  04  -  101-06 
22.  HaiDholz  '  53  05  8  19    —  16*68  26  40  2  78  =  100 
S8.  Slialka  65*70    —     —  80*54  SS'SO  1*88  100*88 


SiutAtlte  Cbondriile 
from  tbe  Knyabinya 
Meteorite. 


Borne  of  tbose  In  tbis  last  group  properly  belong  under  hyperstbene. 
Pjrr^  etc.— B.B.  almost  infusible,  being  only  sligbtly  rounded  on  the  thin  edges;  R  s=  & 
Insoluble  in  hydrochloric  acid. 

Obe.— Enstatite  (incl.  bronzite)  is  a  common  constituent  of  perldotytes  and  the  aerpentinei 
a  derived  from  them;  it  also  occurs  in  crystalline  schists.    It  is  often 

associated  in  parallel  growth  with  a  monoclinic  pyroxene.  e.g.  diallage. 
A  common  mineral  in  meteoric  stones  often  occurring  in  chmdruTea 
with  eccentric  radiated  slructure  (f.  3).  Also  obtained  in  sonteTrhat 
similar  forma  froui  deep-sea  dredgings  by  the  "  Challenger." 

Occurs  near  Aloystbal  in  Moravia,  in  serpentine;  at  the  W.  base  of 
Mt.  Bresouars  iu  the  Vosges,  olive-green,  in  serpentine;  at  Kupferberg 
in  Bavaria;  at  Baste  in  the  Harz  f^otobaatite);  in  tbe  so-called  olivine 
bombs  of  tbe  Dreiser  Weiber  in  tbe  £if«l;  at  Gr5dlitzberg  near  Lieg< 
nitz,  Silesia;  Ultentbal,  Tyrol;  also  at  the  other  localities  mentioned. 
In  immense  crystals  at  tbe  apatite  deposits  of  EjOrrestad  near  Bamle, 
Norway,  in  part  altered  to  a  steatic  mineral.  In  the  peridotyte  aaso* 
ciutvd  with  tbe  diamond  deposits  of  South  Africa. 

In  theU.  S.,  in  Mew  York  at  tbe  lllly  Foster  magnetite  mbl^ 
Brewster,  Putnam  Co.,  with  choDdiodite.  In  Peun.,  at  Texas  and  Caa* 
tie  Rdck  (?),  Delaware  Co.  At  Edwards,  N.  T.,  ezteosively.  more  or 
less  completely  altered  to  talc,  forming  the  fibrous  mineral  which  has 
been  called  agalU»(.9^  talc). 

Kamed  from  ii'aeccTtfi,  an  opponent,  because  so  refractory.  The  name  SrOTUi^  has  priority, 
but  a  bronze  luster  Is  -not  essential,  and  is  far  from  universal. 

Ali.—BattUe  or  Schiller  wpar  (see  p.  851),  the  original  from  Baste  In  the  Harz,  is  an  altered 
Inonzlte.  G.  Hose  long  since  pronounced  it  a  result  of  the  alteration  of  some  mineral  of  the 
pyroxene  group.  Enstatlto  occurs  altered  to  talc  as  at  Edwards,  N.  T.,  the  Bamle  mlneial 
approximates  to  this.   At  Brewster  It  occurs  altered  to  serpentine. 

Arti£ — Artificial  crystals  have  been  obtained  by  Daubr^  by  fusion,  also  by  Fouqu£-L6vT, 
ftlthougb  the  monoclinic  magnesium  silicate  (pyroxene)  seems  to  be  formed  more  readily.  GL 
Fouque-Lgvy,  Synlb.  Min..  110.  1882. 

Ref.— 'From  tbe  meteorite  of  Breitenbach,  Ber.  Ak.  Wien,  69  (2).  848.  1869;  these  crystals 
gave  all  the  planes  in  the  list  except  those  marked  *  and  ';  see  also  Weisbach,  on  bronzite  from 
tbe  RittersgrQn  meteorite,  Jb.  Min.,  2,  26S,  1882.  It  is  obrious  that  no  sharp  line  can  be  dr;;wn 
between  enstatite  and  byperstheoe.  Tbe  so-called  Breitenbach  enstatite  (or  broosite)  ts  mid- 
way between  tbe  two  species  and  perhaps  should  be  regarded  as  a  hypersthene,  since  It  contains 
18'6  p.  c.  of  FeO  (anal.  20)  and  Is  optically  negative,  although  tbe  dispersion  is  p  <  e.  Dx. 
gives  2H..,  =  98°  82',  2H..r  —  98°  52',  2HiLgr  =  99°  48',  Min.,  3,  xit,  1874.  Accurate  measure- 
ments of  a  true  enstatite  are  thus  far  wanting;  Dz.  gives  for  white  artifidal  cmAals,  probably 
pure  magnesium  silicate  (probably  a  pyroxene?,  Eouqud-Lgvy),  mm'"  =  87*  81';  abofor  too 
Tlctorite  of  Meunler,  mm'"  —  88°  40". 

*  Rath,  large  coarse  ctystals,  in  part  distorted  and  monoclinic  In  symmetry,  fimn  BanUCb 
Korway,  Zs.  Kr.,  1..  18,  1877.  ■  Bkg..  bronzite  from  the  Ultentbal,  Tyrol,  Zs.  Er..  7,  608.  1888. 
«Beeke.  Min.  Hitth.,  1,  88. 107.  *Vf.  Boaenbusch^  Mlkr.  Pbys.,  894,  1689. 


324.  HYPBRSTHBNB.  labradorische  Hornblende  (fr.  I.  St.  Paul)'  ir«rn.,  Bergm.  J., 

876,  891,  1789.  Diallage  mgrallolde  pt.  K,  Tr.  1801.  Hypersthene  K,  Ann.  Mns.,  2,  17,  16081 
Labrador  Hornblende;  Metalloidal  Diallage  pt.  Paullt  Wffm..  1812,  Hoffm.  Min..  2, 148.  181Sl 
Amblystegite  Itaih,  Pogg.,«138,  631,1869.  Szaboite  Soeh,  Hin.  Mittta..  1,  79. 1878;  ZamnUt» 
Zs.  Et..'3.  388, 1879;  tenner,  ib..  9,  S55, 1884. 


Orthorhombic   Axes  d:h:6  =  0*97133  : 1  :  0*57037  Rath'. 

100  A  110  =  *44'  10',  001  A  101  =  30'  25i',  001  A  Oil  =  29''  42'. 


Forms*] 

a  (100,  w) 

b  (010.  ^i) 

e  (001.  0} 


s  (210,  ^2) 
m  (110,  1) 
n  (180.  i.ji> 


h  (014. 1-Q 
k  (012,  i-i) 
X  (045.  |.J) 
2  (Oil.  l-i)« 


4  (021. 
0  (111.  1) 

^  (418. 


e  (213. 1-3) 
»•  (811.  2-2) 
|r(438,H) 
«(888,H) 
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flm" 


r  SI*  48^' 

:  88*  aff 

:  04*  281' 

■■  19,"  14! 
:  81'  Bff 

1. 


Zr      OB*  S4' 

<»  =  89"  18' 
M      8S°  8* 


ocf      M'  8' 

=  88' 

Ml'  =  48°  Oi' 


tftf"' 

S3'  28* 

27'  as* 

40°  86' 

««*" 

72°  60* 

•74°  18' 

4. 

^^^^ 


Figs.  1,  AnMgHeg&e,  LMch,  Bath.  8,  U&Infii.  Schmidt.  8.  i  Capucln,  Ht  Dora,  Rath. 

Crystals  rare,  habit  prismatic,  often  tabnlar  ||  a,  ieea  often  |  b.  Usnally  foliated 
massive;  sometimes  in  embedded  spherical  forms.    Twins,  see  enstatite,  p.  346. 

Cleavage :  b  perfect;  m  and  a  distinct  but  interrupted.  Fi-acture  uneven. 
Brittle.  H.  =  5-6.  G.  =  3*40-3*50.  Luster  somewhat  pearly  on  a  cleavage-sur- 
face, and  sometimes  metalloidal.  Color  dark  brownish  green,  ^ayisfi  black, 
greenish  black,  pinchbeck-brown.  Streak  grayish,  brownish  gray.  Translucent  to 
nearly  opaque.  Pleochroism  often  strong,  especially  in  the  Kinds  with  high  iron 
percgntf^e;  thus  \  a  or  d  brownish  red,  b  or  0  reddish  yellow,  t  or  ^  green. 

Optically  — .  Ax.  pi.  I  b.  Bx  _L  a.  Dispersion  p  >  v.  Axial  angle  rather 
Urge  and  variable,  diminishing  with  increase  of  iron,  cf.  enstatite,  p.  347,  and  the 
following  from  Dx*: 


f^muDd  Flolaod 
98-  82*  W 

lS-14 


Labrador 
Sr  88'  86°  89'  77°  2V  SV 
2208 


Mt.  Dore 
69*  SO' 
88-6 


Fe(H&)0 

Brother,  Px.: 

lahiador  2B^  ^  9S*  39^     A      1-69        .•.  «V,  =  78*  16'     2Er  =  170°  27' 

ran    qaq  nf 

UtDore  2E,    =101*47'      iOE,  b  101*  r  8X1,,    100°  68* 

Bodeumais.  Becke: 

2H«.r  =  86*  88  8H^  s  8S'  48^  ^M'W 

Labrador,  L£vy-Lcx. : 

.    a  =  1-692  j8  =  1*702  r~  1705  2V  =  60° 

Hjrperstbene  often  encloses  minute  tabular  scales,  usually  of  a  brown  color,  arranged  mostly 
parallel  to  the  basal  plane,  also  less  frequently  vertical  or  Inclined  80°  to  6;  they  may  Be  brookite 
(gOtbite,  hematite),  but  tbeir  true  nature  ts  doubtful  (cf .  Eosmann*).  Tbey  are  the  cause  of  the 
peculiar  tnefalloidal  luster  or  scbiller,  and  are  often  *of  secondary  origin,  being  developed 
along  the  so-called  "  solution-plaucs  "  of  Judd. 

Comp^  Tar.— {Fe,Mg)SiO.  with  Fe  :  Mg  =  1  ;  3  (FeO  =  16*7  p.  c),  1  :  2  (FeO 
=  21-7  p.  c)  to  nearly  1  : 1  (FeO  =  31-0  p.  c).  Alumina  is  sometimes  present 
(up  to  10  p.  c.)  and  the  composition  then  approximates  to  the  aluminous  pyroxenes. 

Of  the  orlborbomblc  magoesium-iroD  meiosilicates  those  with  FeO  >  18  to  15  p.  c.  are 
usually  to  be  classed  witbhyperstbeoe.  which  is  further  characterized  by  being  optically  negative 
and  h.iTing  dispersion  p  >  v. 

Var. — Ordiriarp.— In  lamellar  masses,  usually  exhibiting  the  characteristic  Bchlller  (aee 
above);  less  often  in  distinct  crystals. 
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AnOfyUtg&t  from  fhe  Laacher  Bee.  lint  deacribed  «•  aa  lodependeiit  ipectes,  wu  ebown  If 
Rath  to  be  Idaittoal  wHh  hypenthene  after  the  tonn  of  the  latter  iiad  been  detennined  by  Luf. 
Judd  has  proposed  to  retaia  the  oame  for  those  kinds  which  lack  the  charactera  of  the  origiail 
typical  byperstheoe  (Geol.  Hag.,  2,  178,  1686). 

Btab&tte  occurs  In  thin  tabular  crystals  (I  b)\  it  was  first  described  as  triclinic  and  a  relation 
to  bftbiogtonite  suggested,  but  Its  identity  with  hypersthene  was  later  fixed  by  Lasaulx  (I.e.)  and 
Fr.  Koch,  Zs.  Er.,  10, 100, 1884.  It  Is  somewhat  altered  and  hence  the  relatively  large  animiot 
of  FsiOa  In  sqine  analyaes:  thus:  HgO  22*82,  F»0  8-48,  FetOt  12-68  Tr.  Koch,  bat  of  fresh 
materiftl  FeO  Ift'TOi 

Aaal^l,  SemelC  Ber.  Gb.  Gea.,  1,  80.  1868.  3.  Id.,  lb.,  p.  145.  8,  Piiani,  C.  R..  86^ 
1419, 1878.  4,  Id.,  Dx..  N.  R,  66,  1867.  S.  Heddle,  Hio.  Mag..  S,  10.  1888.  6.  Becke.  Mtn. 
Mttth.,  3,  60,  1681.  7,  Farsky,  Vh.  G.  Relchs.,  306.  1876.  8,  10.  Hfortdahl.  Nyt  Mag..  34, 
188,  1879.  9,MeInich,ib.,p,  188.  11,  Leeds,  Am.  Cb..  March,  1877.  12,  Dmr.,  Ann.  Mfoes.  6, 
167.  1844.  18-16,  Merian,  Jb.  Min.,  Bell.,  3.  296  «(  Me.,  1680.  16.  Fouqu«,  BnU.  Soc.  Min., 
1,  47,  1878;  17,  Rath,  I.  c.  18,  Laurent.  Dx.,  Hln.,  2,  xxxt,  1874.  19,  HagoeUd  Iddinn, 
Am.  J.  Sc.,  26,  280,  1888. 

Bee  alio  analjaea  under  Snatatlto,  pp,  847,  848;  further,  8th  Ed.,  pp.  809,  810l 


G. 

Sto, 

AUG, 

Fe,0. 

FeO 

MnO 

MgO 

CaO 

1.  Farsund 

8-386 

47-81 

10-47 

894 

10-04 

tr. 

2681 

213  =  99-69 

2.  St  Paul  Is. 

8-402 

49-80 

6-47 

2-30 

1411 

067 

34-37 

2-87  =  99-99 

8.  Arrleu 

8-88 

61-00 

6-60 

18-60 

38-30 

—  H,0  0-20  = 

96 -«6 

4.  Farsund 

8-861 

48  40 

911 

1014 

35-79 

1-90  Iga;  0-60  =: 
0-80  Na.O  0-74. 
[0-25,  H,O0-8a 

100  M 

6.  Banffditre 

8-88 

61*46 

4^ 

18-67 

0^ 

84-28 

K,0 
=99«8 

6.  Bodeomais 

8-489 

81-28 

2-03 

6-04 

18-02 

0-88 

32  08 

1  08  =  100 

7.  Eosakow 

08-29 

3-77 

1048 

27-01 

1-19  H,0  0-30  = 

100-Ot 

8.  Konis&s 

8-87 

08-14 

1  02 

17  84 

088 

24-85 

2-09  =  99-92 

9. 

8-140 

54-34 

8-83 

17-40 

0-40 

28-15 

0-82  fgn.  0-86  = 

99-<» 

10. 

01-76 

2-99 

19-78 

23-24 

2  85  =  100-07 

11.  Mt.  Marcy 

8-459 

00-88 

886 

1-08 

19-40 

0-71 

21-40 

8-77TiO,0  07.H,Ol-U 

Vi.  Labrador 

8-892 

0186 

0-87 

31  27 

1-82 

21-81 

8-09  -  96-72  [=: 

100-21 

18.  Campo  Malor 

8S00 

03-87 

3-74 

284 

1708 

23-15 

4  04  TiO,0-85  = 

101-0? 

14.  Slntralanff.  Sumatra  8-487 

03:38 

1-08 

0-06 

•19-84 

23  87 

1-90  TIC,  0  87  = 

98  35 

10.  WHldheim. 

8-681 

00-67 

2-97 

0-88 

26-98 

1893 

8-14  TiO,  0-88, 
[0-63,  E,O0-67 

Ni.0 

:£9»-M 

16.  Sanlorin 

8-485 

48-8 

2-8 

0-8 

86  0 

11  3 

10-8  Na>O0-05  = 

:  100-4 

17.  Laach,  Ambt$»UgtU 

8-464 

49-8 

0-09 

256 

17-7 

016  =r  08  90 

18.  Mt.  Dore 

28-4 

6-2 

16-7 

1-5  :=I00 

19.  Mt.  Shaata 

88-00 

064 

28-29 

1-88  ^  99-11 

Pyr.,  etc.— B.B.  fuses  to  a  black  enamel,  and  on  charcoal  yields  a  magnetic  man;  fnan 
more  easily  with  Increa^ng  amount  of  iron.   Partially  decomposed  by  bydrocbloric  acid. 

Oba.— Hypersthene,  associated  with  a  triclinic  feldspar  (labradonte).  Is  common  In  certiin 
granular  eruptive  rocks,  as  noryte,  byperyte,  gnbbro,  also  tn  some  andesytes  {hjfpeniiiM' 
andetyUi)  a  rock  recently  shown  to  occur  ratber  extensively  Id  widely  separated  rejrions. 

It  occurs  at  Isle  St.  Paul,  Labrador;  at  Chateau  Richer  and.  St.  Adile.  Mille  Isles,  Cannda, 
grayish  black  and  brown,  with  the  laminse  curved;  at  the  Isle  of  Skye;  In  Greenland;  at  f^r> 
sund  and  elsewhere  in  Norway;  Elfdalen  In  Sweden;  at  Roms&s  in  spherical  form  in  the 
"Eurelgabbro;"  Penig  in  Saxony;  Roosberg  in  Bohemia;  the  Tto)];  Neurode  in  Silesia;  in 
ThuriugTa;  the  Ficbtelgebirge;  Volgtland;  Bodenmals,  Bavaria  (Becke).  In  the  tiadiyteof 
Deniavend,  Persia  (Blass). 

AmblifSt^fU*  is  from  the  Laacher  See.  BtaboiU  occurs  with  pseudobrookite  and  tridymite. 
In  cavities  in  the  andesyie  of  the  Aranyer  Ben;,  Transylvania;  also  on  Mte.  Calvario  (Etna), 
near  BUncaville,  Sicily;  also  Riveau-Grand,  Monte  Dore,  Puy-de-D6me.  Named  ^ter  Prof. 
J.  Szab6.  of  Budapest.  FieSnUa  of  Eenngott  (not  the  original  dclnlto)  ia  hypenthene  frola 
Bodenmals  (Becke). 

In  the  norytes  of  the  Cortlandt  region  on  the  Hudson  River.  N.  Y.  (G.  H.  Williams.  Am. 
J.  Sc.,  33,  137,  1887).  Also  common  with  labradorite  in  the  Adirondack  Arcbsean  region  of 
northern  New  York  and  northward  In  Canada.  Id  the  hypenthene-andeaytea  of  Mt  Shait^ 
California ;  Bullalo  Peaks,  Colorado,  and  other  poidis. 

Germarite  Breithaupt  ia  a  allghtly  altered  hypersthene,  Dx.,  N.  R..  61, 1867. 

Hjfpertlh«nt  is  namra  from  ^nep  and  o-OeVos,  very  »trong.  or  tough.  AiMytt^iU  la  named 
trom  a>j$A.uS,  hlurU,  <Tr4yTf.  rocf.  in  allusion  to  the  form  of  the  crystals  (f.  1). 

Ha£.— <  From  Laach,  amblystegite,  Pogg.,  138.  639.  1860,  162.  37.  1874.  Crystals  from  Ibe 
Capucln  roclu,  Mont  Dore.  gave  similar  results,  Dx..  Min.,  3,  xt,  1874.  *  Becke,  Bodenmaii. 
Mln.  MItth.,  3,  80, 1880.  Cf.  also  Blaas,  Persia.  Hin.  Mitth..  3.  479, 1881;  Oebbeke.  Mt.  Don. 
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Bull.  Soc  MiD.,  8,  60. 1S8!S;  Scbmldt.  Mtlnis,  2b.  En,  10,  210, 1885,  And  Mt.  PokbauBZ,.  nmx 
Sdiemoltz,  Hungary,  ib.,  13.  97.  1880;  Btuz,  Mt.  Dore,  Zs.  Kr.,  17,.5iM,  1680.   Ct.  alio 
nuiatlte  (p.  846),  since  the  iwo  species  can  hardly  Iw  sharply  svpanued.  "  KoniuOt  Jb.  Ifin.^ 
582, 1889,  601.  1871.    *  Dx  .  N.  B..  63.  18:67;  Min.,  3,  xt,  1874. 
The  following  are  alteraUoQ  products  of  enstatite-bypersthene. 

DucjMBiTK.  ti«lber  Sohillenpatb  JF^eiealeben.  Scbill.  Foss.  Bastt.  18.  i794.  Talkartlger 
HonibleDde,  Ilaum..  Nordd.  Beltf.  B.  H..  1,  15,  18U6.  Dtaklaa  Bnitk.,  Ghw..  08,  1^. 
DUkbsit  ffautm.,  Uandb  .  49tj,  1847. 

A.pHrt[ally  altered  enst&tite  (bronzlle)  in  vbich  the  optic  axial  plane, become  |  a  Instead 
cf  I  &;  it  coiitaius  several  per  cent  of  water.   Form  aod  cleavage  Tike  easiatite.    H.  ^  S-S-4. 

0.  —  3'8:  S  UM  KJMiler.  Luster  pearly  and  metalloidal  on  a  cleavage-face.  Color  bra«- 
yellow,  greeoisb  gray.  Streak  greeoiah  gray  or  nearly  unorfored.  TnuiaparoatiaUiinlamlDaB, 
tnasluceot.   Feel  somewhat  greasy. 

Analysea.— 1,  Eobler.  Fogg.,  IZ,  101.  1828.  J».  A.  Streng,  B.  H.  Ztg..  S3.  Bi'1861  &. 
etnder,  fig-.  Min.  Cta..  880^  1879. 

SiO,  A1,0,  FeO  XaO  HgO  CaO  HiO 

1.  Bast«  0.»  8*034  5874  1'84  11*01  0-88  fiS  OO  4*78  8-76  =  100*40  [=101-7* 
9.  HarabuiK  68*81  7-49  8*14  —  20-87  8'SO  l-56alk.  0-58,  Cr.O,  0*20 
8.Wnilits  Oa  -61   1-51  12-68    —    27  41  107  4*44  ^  90-90 

In  ot^vtalsor.foliated  masses  embedded  In  serpestlDe -rock  at  Baste  near  Hanbnrg.  also 
from  the  gneiaa  mountains  of  Guadari-ama,  Spain. 

Babtitk,  or  Schiller  Spab.  Talkart  v.  TrOra,  -Erfabr.  Inn.  Gebirge,  97,  1785.  Bchil- 
lergpath  (fr.  Baste)  ISeyer.  Crell's  Ann.,  1786,  1.  885,  2,  147.  Schiilenrteln  Wern.,  1800,  LuUw.. 
60.  1808.   Diallage  pi.  ff,.  Tr.,  1801.   Metalloidal  diallage  pt.   Bastlt  Said..  Hnndb.,  528. 

An  altered  easiatite  (or  bronzite)  having  approximately  the  composition  of  serpentine.  Jt 
occurs  in  foliated  form  in  certain  gnntilar  ernpUTe  rocks  «nd  is  characterized  by  a  hroftie-lika 
metalloidal  luster  or  scblUer  oii  the  chief  cleaTace-face  (&),  which  "achUlerizatioD  "  (Judd,  cf. 

0.  J  O.  Soc^  41  408.  1865.  and  Min.  Hag.,  *I.Si,  1886)  Is  undoubtedly  of  secondary  origin. 
H.  —  3-5-4.  G.'~  2'5-3'7.  Color  leek-green  to  olive-  and  plstacbio-greeu,  aud  piocbbeck-brown.. 
Fleochroism  not  marked.  Optically  — .  Double  lefractioa  weak.  Ax.  pi.  |  a  (hence  normal 
to  that  of  enstalile).   Bz  X  b.   DisperBioD  /i  >  v. 

The  oririnal  twslite  was  from  Baste  near  Harzburg  in  tbe  Harz:  also  f rom  Todtmops  in  the 
Schvanwan. 

AjmL^I.  i.  KOhler,  Fogg..  11,  192,  1827,  8,  W.  Hetzer  C.  B.  W^Ibi,  Pogg.,  119,  40. 
1868. 

SiO.  A1,0,  FeO    MnO  MgO  CaO  H,0 

1.  "Bute,  crytC.      }  48  90   1-50   18-16>   0-OS  26-00  2  70   12-48  =  100  24 

%     "    moMive       42  86   2-19  18  27^  0-85  28  00  O  OS   12  07  :^  100-26  [100  40. 

&  Todtmooe        |  48  77  6  10    714      -  80*92  1  17    8  51  1  07  CO.,  riSorg.  aulbsL  «^ 

•  With  8-87  Or,0,  *  With  some  Cr.O,. 

In  tbe  closed  tube  affords  water.  B.B.  beoomes  brown  and  is  slightly  rounded  ori  the  tbtti 
edges.  With  borax  reactions  of  iron.  Imp^ectly  decomposed  by  hydrodiloric  acid,  com- 
pletely so  by  sulphuric  acid.  A  mineral  resembling  schiller  spar  occurs  in  serpeDiIne  In  Middle* 
town,  Delaware  Co.,  Pa.  Some  altered  monoclinic  pyroxene  may  be  iocludea  iu  what  is  called 
■■ebiller  spar.. 

PhXbtikk.  PhttBlin  Bre&A.,  Char,  99,  180.  1828, 115,  1882.  Resembles  somewhat  schiller 
spar.  and.  according  to  Breithanpt,  is  altered  bronzite.  It  Is  foliated,  but  the  cleavage  is  not 
Teryeiuty:  H.  =  l-U;  O.  =  2  825;  luster  pearly;  color  yellowish  gray;  feel  greasy,  talc-llke. 
It  Is  from  Rupferberg  In  the  Ilchtelgebirg^  and  occurs  distributed  through  serpeiinoe. 


PbckAaicitb  J.  L.  Smith,  Am.  J.  Sc.,  19.  462,  30, 186,  1880. 

Occurs  in  rounded  nodules.  Cleavage  distinct.  O.  =  8*83.  Luster-greasy,  opaleacenL 
Color  liAbt  greenish  yellow.   Composltton,  2(Mg,Fe)810t.(Mg,Fe)Si04:  Anal.— 1,  on  01  gr , 

a.«.oi5gr.  .^^^^  ^  ^ 

1.  49-50  IS-SS  88  01  98*89 

S.  49-59  17^1  -82-51  =  99-11 

From  the  meteorite  of  Esthervllle,  Emmet  Co.,  Iowa,  which  fdl  May  10  1879.  Also  fnni 
tbe  Logrono  aud  Sierra  de  Chaco  meteorites  (Meunier).   Kamed  after  Prof.  S.  F.  Peckham. 

-V^etlier  peckbamite  is  to  be  regarded  as  an  Indspendentapecles,  or  the  residt  of  a  miztnrt 
afeostrntlte  and  chrysolite  as  has  been  orged,  la  nncenain. 
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0,  Mcnodinie  Section, 

336.  PTROXBNB.  Corneue  pt.  Wojf.,  188, 1847.  Basaltes  pt.  Oymtf.,  68, 1758.  Schorl 
ii«ird«£&f0.  Crist.,  865, 1772;  Scliorl  noir  en  prisme  &  huitpans  tennio6 par une  pyimmldediMn; 
eic.  (fr.  vole.  Vivarais)  Fai^at.  Vole.  Vlv.,  88.  fig.  D,  1778.  Schorl  oct.  obliquaagle  tronqui 
[made  a  distinct  species]  Demette,  Lett.,  1,  882,  1779.  Schorl  opaque  rhomboidal  pt..  Schorl 
opaque  qui  parolsKQt  dcrlver  d'uu  octaSdre  rhotnboidal  (fr.  vole  Auvergne,  Vesuv.,  Viv.,  Etna). 
da  IMe,  Ctist..  a.  896.  407.  415,  flgs.  13.  18.  14  (twin),  17,  18.  pi.  v.  1788.  A.ugit  (fr.  vole) 
Wera.,  Freieslebeu  Id  Bergm.  J.,         1793.    Volcaotte  Deiamtth.,  Sciagr.,  2,  401.  1793. 

Sroxene  (fr  Etna,  A.rendal,  etc)  H.,  J  Hlues.  B,  269, 1799;  Tr.,  3, 1801.  FeutaUadt  IfiitMn., 
Ddb„  687, 1818.   Pirosseoo,  Hroxena,  /(of. 

Dlopsida.  MalacoUt  AbOdgaard,  Ano.  Ch..  33, 1800.  Delameth.,  J.  Phys..  61.  240.  1800. 
Alalite,  Huaaite  Bonwitia,  ib  .  400.  May,  19(16.  Diopside  B.,  J.  Mines.  30.  66.  1806.  Travetw 
iellit  Scheerer,  Pogg.,  93.  109,  1954. 

Lavrovtte.  Lawrowtt,  Vanadin-Augit,  Koktharot,  Bull  Ac.  St.  Pet.,  11.  78,  1866.  £av. 
rofflte. 

Salitk.  SahlU  d'Andrada.  Scherer'a  J  .  4.  81,  1800;  J.  Phys.,  SI.  241,  1800.  Sahlite. 
BSlcalit  Benovata,  Crell's  Add.,  3,  31,  1798;  Baikalit  Karat.,  Tab  84,  74.  1800.  Fuokite,  Dufr., 
Uln..  3,  761,  1847.  Violau  Breiihavpt,  J.  pr.  Ch.,  16.  831,  1838.  Antbocoite  L.  J.  IgeUtrdm, 
Jb.  Min..  a,  86.  1889.  Coocolit  dAndmda,  Scberer'a  }.,  4,  1800.  Protbelte  Ora.  Caoaanitft 
JSger,  B«n..  80.  1844. 

DiALLAOB  JET.,  Tr  .  89. 1801.  Hiidsonito  Bseft;  Mtn.  K..T..  409,  1842.  Omphaclte.  Om- 
phazit  Wern.,  ^offm.  Min.,  3,  S,  802.  1812;  Brdthattpt,  ib..  4,2, 125,  1817. 

Bedanberrite.  Hedenbergit  Bent.,  Kouv  Syat.  Min .  306.  369,  1819;  Hedenberg.  Af b  ,  2, 
169.  Lotalite  ISsnTrjn'n.  before  1814.  Bolopherit  Bniih.,  Handb.,  S83,  1847.  Kalkelsenaugit 
Germ.  HaugaDbedenberglte  WtOnUl,  G.  FOr.  FOriL.  S,  605, 1688.  Asterolte  L.  J  IgaUtrim.^ 
H.  Ztg  .  Min  .  39,  8,  187(). 

Soheffszite.  Schefterlt  /.  A.  SBeharim^  3.  pr.  Ch.,  90. 107, 1868.  EIsenacbeiEerit  FUnk, 
Zm.  Kr.,  11.  495.  601,  188G. 

Jbffbrsohttb  Keating  A  VanvoBtm,  3.  Ac  Pbllad.,  3, 194. 

Anglto.  Leucaugite.  Dana,  216,  1868.  Fabsaitb,  Fassait  TForo..  Hoffm.,  Min.,  4,  3,  110, 
1817.  AuoiTB.  Basaltiscbe  Hornblende  pt  Warn.,  Bergm.  J.,  1702,  Basaltiae  Kirw.,  Min..  1. 
319, 1794.  Maclureite  NuttaU,  Am.  3.  Sc.,  6.  246, 1838  ^  Amphibote  B.  JSufbert,  J  Ac.  P&ilad., 
a.  189.  1881    Pyrgom  Brm.,  Char..  140.  188S. 

Monoclinic  and  lietnibedraL  Axes  d  '.bid  =  1*09213  : 1  :  0'5893&;  0  =  74* 
10'  9"=  001  A  100  Bath'. 

100  A  110  =  46**  24'  69",  001  A  101  =  W  20'  53",  001  A  Oil  =  29'  33'  6", 

Fttrms*  I  3f  (401,  -  4-1)"  «  (821.  =-  3)  t  (811.  -  8^)  N  (183,  -  fft) 

a  (100,  «)  i>  (501,  -  6-t)  r  (663,  -  f )  B  (10*41,  -  lO-f)*     (   (241.  -  4-S) 

A  (010.  «)  _  1 »  (881.  -  8)  B  (733,  -  M)»  d  (131,  -  8-i> 

0   (001.  0)  p  (iOl',1-1)  A  (441,  -  4)  A  (311.  -  2.2)»  ^  (162.  -  |4) 

Z  (510.  ii)  Bim  l-V  0  (il8.  i)»  -  t  (847.  H)* 

^  (930,  »D*  il(303.  i-iV  T  (112.  4)  t*"*  -  W  »  (887. 

/  (810,  a)  O  (§01,  2-i)»  «  (585,  I)  K  (414.  l4)»  b  (2S5. 

^   (210,  i-3)  9  (801.  8-i)  V  (228.  l)«  G  (8l8, 1-8)  a  (465,  H)* 

m  (110,/)     ■      y-,ni5  J.JV4  #  (111,  I)  A:  (8l2.f8)  C  (354,  S  i)* 

il  (850,  i-i)'  f  Li'  ;  p  (833.  I)  J  (Sll,  84)  S  (1-2  10, 

»  (120,  i^S)  '  J™'  ^J:  fi  (§85.  f)  I  (5il,  3-81  Wfi23,  l-S),  tv.pb 

(130.^8)  ^  L,'4.j  o  (331.^  ™  e  (121,3^) 

::r7, 

.aoi.-i^  IZr-Si'  ^.Z\--tt 

J  (708,  -  f  i)*    ^  S;;?  _  55       a  (813.  -  f  8)     P  (134,  -  i^f         ^  '^^J 
f  (801. -8-i) 

AlM>.  reported     GOtz^  ttfm  Ala.  UU-0, 15-0-4.  IS  4*4. 
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Fig*  1,  2,  Bussell,  N.  Y.  8.  Pierrepont,  K.  Y.  4.  GoHVeraeur,  N.  Y.   6, 7.  Diotuige,  De  Ktlk 
N.  Y,  6,aoade.  N.Y.   1-7.  Pfd.  8.  Monroe,  N.  Y.  0,  Warwick,  S.  Y. 


Twins'*:  tw.  pi.  (1)  a,  contact-twins,  common  (fig.  18),  sometimes  poljrsynthetio^ 

(2)  as  twinning  lamellee  producing  striations  and  pseudo- 
cleavage  or  parling  |  c;  Tery  common,  often  of  unquestioned 
secondary  origin;  also  capable  of  being  produced  artificially. 

(3)  y  (101)  craciform-twin8,not  common,  f.  20.  (4)  W  (122) 
contact-twins  or  penetration-  and  cruciform'twins,  the  Tertt- 
cal  axes-  crossing  at  angles  of  nearly  60**  U>W=  69". 29', 
and  since  a'W=  90"  9',  the  faces  a  and  a  fall  nearly  in  a 
plane;  sometimes  repeated  as  a  siz-rayed  star  (f.  21). 

Crystals  nsnally  prismatic  in  habit,  often  short  and  thick, 
and  either  a  square  prism  (a,  b  prominent),  or  nearly  square 
(93°,  87°)  with  m  predominating;  sometimes  a  nearly  sym- 
metrical Sfiided  pnsm  with  a,  b,  m.  Often  coarsely  lamellar, 
J  c  or  a.    Also  granular,  coarse  or  fine;  rarely  fibrous  or 
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Occasionally  hemifiedral,  only  the  planes  at  an  extremity  of  the  Tertical  azii 
Iwing  pi-esent,  and  the  habit  then  apparently  hemimorphio  as  in  f.  22  and  t 
the  latter  a  twin.   Ct  G.  H.  WiUiams' 


la. 


IK 


IV. 


18. 


I      a      I  : 


i«. 


aa 


U,  Ala.  after  Gbtz.   13^    Nordmark.   18,  14,  8eheff«rtt»,  Lfiagban,  Flliik.   15,  Fam&t, 
16-18.  Angite.   19,  Orange  Co.,  N.  T.,  6.  H.  WilliamB.  20,  ScEouliof.  Zepb.   Si,  Sasbucb. 

Cleavage:  m  sometimes  rather  perfect,  bnt  interrupted,  often  only  obsenred  u 
aa.  thin  sections  X  e.    Parting  |  o,  dne  to  twinning,  often  very 

prominent,  especially  in  large  crystals  and  lamellat  masses; 
also  I  a  less  aistinc>  -and  not  bo  common.  Fracture  nneycn 
to  conchoidal.  Brittle.  H.  =  5-6.  G.  =  3-2  -3*6,  varying  witii 
the  composition..  Luster  vitreous  inclining  to  resinous;  oftea 
dull;  sometimes  pearly  |  c  in  kinds  showing  parting.  Color 
usually  green  of  various  dull'-shades,  varying  From  nearly  color- 
less, white,  or  grayish  white  to  brown  and  black;  rarely  bright 
green,  as  in  kinds  containing  chromium.  Streak  white  to  gray 
and  gi-ayish  green.  Transparent  to  opaque.  Pleochrotsm  uswilly 
weak,  oven  in  dark  colored  varieties;  sometimes  marked,  espedaUf 
in  Tiolet-hrown  kinds  containins^  titanium.  Pyro-eleotrioally  + 
on  a  (cooling),  and  —  on  6  for  Ala  crystals,  bnt  —  on  a  and  + 
QuHum,  Ooon.  on  b  for  ;  an  indistinct  oppoBite  pol^^tj  between  ths 
extremities  of  Ae  vertical  axis  was  noted  in  one  case,  HankeL 
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Optically  +.  Double  refraction  strong.  Ax.  pi.  5.  Bx.  A  ^  =  t  A  ^  = 
•i-  36°  to  +  52°,  or  cc  =  20°  to  36",  theaii^e  in  general  increaaiog  with  amoanf: 
of  iron  (see  below).   Axial  angles  for  diopeide  from  Ala,  Dx. : 

ar,  =  1-6727   /J,  =  1-6798   j',  =  1*7026    .  • .  2V,  =  58"  59'   2E,  =  111*  34' 

Ueuared,  21^  =  111*40'  2E,  =  111?20'  2Em  =  110'61' 

Befractire  indices,  Hensser: 

ft  =  1-67810      ft  =  1-68136      fi„  =  1*«8667      /tu  =  1-69372 

See  also  beyond  under  diopside,  etc 

The  oonnecUoD  between  the  podtion  of  the  axes  of  elasdcl^  and  the  compodtloo  (sea 
furtber  analyses  beyond)  is  exhibited  In  the  following  ublee,  cUefly  from  Doelter,  also  Wilk. 


FeO 

Bx«A  ^ 

FeO 

Ah 

S-91 

+  88"  5' 

TavastDy 

41*' 

ZUlerthal,  U^ht 

829 

86°  16' 

Taberc 

8-94* 

41' 84' 

dark 

809 

86' SC 

Stanavik 

10-88 

42°  80' 

L.  Baikal 

8-49 

87'  10' 

Kordmark 

17-84 

46°  48'' 

AchmatOTsk 

8-81 

87'  10' 

Stanavik 

20-44 

46° 

Arendal 

4-S 

89' lo; 

Lolo,  blk. 

97-60 

48' 

Lojo 

4-97 

89- ac 

Tunaberg,  Etimb. 

M-89 

.  47' W 

•  Also  FetOt  0-89. 

>  Also  Fe,0, 

.0-88. 

FeO 

FeO  +  FeiOa  FeO+ 

Fe,0, 

+  A1.0, 

Bx«a4 

Vesuvius,  mm 

810 

6-87 

11-61 

+  41*' 

Greeuwood  Ftimaoa 

2-65 

7-6 

18-69 

48' 80^ 

Aguas  Caldeiras 

4  81 

8-89 

16-31 

48'8IP 

P.  Molar 

&'48 

11-61 

17-88 

45' 46' 

S.  ViDcent 

6-30 

10-45 

18-60 

46°  46' 

VesuTiua.  black 

4-09 

866 

1881 

46' 46' 

Veauvius,  yellow 

6-78 

7-87 

18-94 

46'ffr 

Bufaure 

7-74 

11-51 

16-60 

4r 

Petmeda 

S-09 

710 

178 

4rio' 

fiarza 

6-48 

1088 

80-04 

Cuglieri 

&06 

11-37 

19-98 

4S* 

Sidemo 

914 

18-48 

81-51 

60' 

Aretidal 

1569 

1619 

88  86 

ffo*8or 

R.  d.  Patas 

6-96 

18-44 

28  06 

51' 

Pico  da  Cruz 

ass 

17-60 

84  97 

68' 

Comp^  Tar. — 7or  the  most  part  a  normal  metasilicate,  RSiO,,  of  various  biTa> 
lent  or  less  frequently  nnivalent  metals,  chiefly  calcium  and  magnesium,  also  iron^ 
less  often  man^nese  and  zinc.  The  alkali  metals  potassium  and  sodium  present 
rarely,  except  in  very^  small  amount.  Also  in  certain  varieties  containing  the 
trivalent  metals  aluminium,  ferric  iron,  and  manganese.  These  varieties  mar 
be  most  simply  considered  as  molecular  compounds  of  Ca(Mg,Fe)Si,0.  and 
(Mg,Fe>(Al,fe),SiO^  as  sug;geBtQd  by  Tschermak.  Cbromiam  is  sometimes  present 
in  small  amonnt;  also  titanium  replacing  silicon. 

The  Dame  Pynaene  is  from  xvp,  Jlrw,  and  itros,  granger,  and  records  HaQy'a  Idea  tfiat  th« 
mineral  waa,  as  be  expresses  it,  "  a  straoger  in  the  domain  of  flre,"  whereas,  iu  fact,  it  Is,  next 
to  the  feltlspars,  the  most  uatversal  constituent  of  igneous  rocks.  This  error,  however,  was  more 
than  counterlialaticed  bj  HaUy's  discovery  of  the  true  ciystallogrspblc  dlstlDclEoD  of  the  species, 
which  led  him  to  bring  together,  under  this  one  name,  what  Werner  and  others  had  i-egaraed  as 
distinct  species.  The  name,  therefora,  is  properly  the  name  of  the  species  as  a  whole,  while 
Avffits  ia  only  entitled  to  be  used  for  one  of  its  varieties. 

The  ▼arieties  are  numerous  and  depend  upon  variations  in  compodti<m  chtefiy;  the  mors 
inomiDent  of  the  varieties  properly  rank  as  sub-species. 

I.  Containing  Utile  or  no  Aluminium. 

DiopsiDE.  Malacolite,  Alalite.  Calaum^agnesium  pyroxene.  Formula 
OaMg($jO,),     Silica  55-6,  lime  25-9,  magnesift  18-5  =  100.   Color  white,  yellow* 
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Ssh,  grayish  white  to  pale  green,  and  finally  to  dark  green  and  nearly  black;  some- 
limes  transparent  and  colorless.  In  prismatic  crystals,  often  slender;  also  granular 
and  columnar  to  lamellar  massive.  C  =  3'2-3'38.  Bx,  /\  =  -^  36°  and  up- 
wards. Iron  18  present  usually  in  small  amount  as  noted  below^  and  the  amount 
increases  as  it  graduates  toward  tme  hedenbergite,  see  fuHher  below. 

Fliuk  gives  for  tlie  dve  varieties  of  diopside  from  Nordmark  the  following  optical  cod- 
ttants;  see  analyses  10-15  beyood,  and  for  tlie  axial  ratios  see  Ref.'. 

B=c.Ai            3V,             2V,  2V^  0,  /J, 

+  38'    8f  69*    9'  58^  53  58°  40  1  68978  1-69359  1-60869 

88°  45'  60'    9'  58°  57  58°  46  1  69133  1-69593  1-69781 

SQ'    1'  69°    6|'  58°  561'  58°  47  1  68889  1-69588  1  70039 

41*  41'  69°  18'  59°  11^  59°    6  1  70055  1(70467  1  7106? 

A4'  384  W°  44i  60°  36'  60°  29  1-71665  1  72438  1  73983 

The  fotlowlD^  belong  here : 

Chrome- diopude.  a  varit^iy  contaiuiDg  chromium  in  small  amount,  often  of  a  bright  green; 
from  the  locftlilies  mentioned  under  analyses  33-40. 

Malacolite,  as  originally  used,  included  a  bluish  gray,  grayish  green,  and  whitish  translucent 
rariety  from  Sain,  Sweden. 

Alatile  occui-ti  in  broad  right-angled  prisms,  colorless  to  faint  greenish  or  clear  green,  usually 
ktriated  longitudinally,  und  came  onginaily  from  the  Mussa  Alp  in  the  Ala  valley.  Piedmont. 
Ifuuite  is  white,  grayish  white,  aud  apple^green  (according  to  Bonvoisln's  original  description), 
and  occure  Id  prismatic  implaoted  crvstals.  and  also  in  masses  made  up  of  aggregated  crystals. 
Named  from  the  same  locality,  the  Mussa  Alp. 

TraveraelliU:  from  Traversella,  is  in  similar  long  glassy  crystals,  usually  rectangular  (a,  b\ 
much  striated  longitudinally,  often  clear  green  at  one  cod  and  colorless  at  the  other;  prismatic 
cleavage  perfect. 

CanaiiniU  is  a  grayish  white  or  bluish  white  pyroxeae  rock  occurnog  with  dolomite  at 
CauaoD,  Cuuu. .  it  has  been  referred  to  scapoliie.  Pyroxene  in  large  white  crystals  is  cotbiuon 
Sn  the  rejftoii  (f.  23):  their  composition,  according  to  an  analysis  by  M.  X>.  Munn  ipriv.  contr.)  is: 
I  SiO,  55  0rj,  CnO  31-35,,  MgO  12  53  A1.0,,Fe,0,  1  07  =  100;  G.  -  3  33.    Cf  5th  Ed.,  p.  803. 

Lavroviie  is  a  pyroxene,  colored  green  by  vanadium,  from  the  neigh lior hood  of  Lake  Baikal 
Jn  eastern  Siberia.  In  coarse  gruQulnr  masses  with  quartz,  and  also  in  small  imperfect  crystals. 
Cleavace  affords  tlic  prism  87^  7';  and  there  is  the  usual  Inmiuaiion  from  compound  structure 
paral)«r  to  e.   The  color  is  fine  emerald-green.   Cf.  anal.^50,  aud  Kk..  Min.  Riissl.,  6,  306. 

Diopside  is  named  from  Sti,  itoice  or  doubU,  and  ojpii,  appearance.  MalacoUU.iB  from 
uakaKoi,  toft,  because  softer  than  feldspar,  with  which  it  was  associated. 

Hedenberoite.  Calcium-iron  pyroxene.  Formula  CaFe(SiO,),  =  Silica 
48*4,  iron  protoxide  29*4,  lime  22-2  =  100.  Color  black.  In  crystals,  and  also 
lamellar  massive.  6.  =  3-5-3*58.  Bx.  /\  d  =  ~\-  48".  Manganese  is  present  in 
mangnnhedenbergite  to  6'5  p.  c,  see  anal.  45,  below.  Color  grayish  green. 
G.  =  3-55.  Named  after  the  Swedish  chemist,  Ludwig  HedenWg,  who  first 
Bualyzed  and  described  the  mineral. 

Between  the  two  extremes,  diopside  and  hedenbergite,  there  are  numerouf 
transitions  conforming  to  the  formula  Ca(Mg,Fe)Si,0,.  As  the  amount  of  iroi 
increases  the  color  changes  from  light  to  dark  green  to  nearly  black,  the  specifi< 
gravity  increases  from  3-2  to  3-6,  and  the  angle  Bx,  A  <i  also  from  36°  to  48". 

The  following  are  varieties,  coming  under  these  two  sub-species,  based  in  par 
upon  structure,  in  part  on  peculiarities  of  composition. 

Salite.    Sahlite.   Color  grayish  green  to  deep  green  and  black;  iometlmes  grayisb  an 

?ellowisb  white.    Id  crystals;  also  cleavable  and  granular  massive.    G.  =  8-95-S-4.  Kame 
rom  Sala  in  Sweden,  one  of  its  localities,  where  the  mineral  occurs  in  masses  of  a  grayish  gree 
color,  having  a  perfect  parting  |  e. 

Bnikalite  is  a  dark  dingy  green  variety,  in  crystals,  wlthimrting  like  the  preceding.  Kamc 
from  Lake  Baikal,  in  Siberia,  near  which  it  occurs. 

Piotheite  is  somber.green,  In  crystals,  and  approaches  fassaite;  from  the  ZUIerthal 
Tyrol. 

Funkite  is  dark  olive-green  coccolite  from  Boksftter  In  Gothland,  haviog  a  laiver  peroeDtai 
of  Fe  than  Mg.  o        s  »~ 

LotaUfe  from  Lotala,  Finland,  in  black  lamellar  masses.  Is  near  hedenbergite. 

VioLAN  Breithaupi,J .  pr.  Ch. ,  16. 331 , 1838.  Occasionally  in  prismatic  crystals,  affording  (D- 
Min..  1,  66,  1862,  N.  R,  183,  1867)  the  angles  and  the  plaues(in  the  prismatic  zone)  of  pyroxei 
also  ihu  pri!:matic  cleavage.   Usually  lamellar  massive,  sometimes  fibrous.  H.  =  0.  0.-=:  3-2: 
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Xmler  mxy.  Color  dark  violet-blue.  TranaluceDt,  but  Id  tbia  plates  trRDsparent.  Optically 
+, and  Bzo  iDcIined  to  a  as  Id  dtopeido.  Anal.— 1.  Damour,  Dx..  Mlo..  1.  66,  1862 (impure 
■iterftlT).  2,  PfaaDi.  Dx.,  N.  R.,  184,  1867.  8,  Scbluttig,  Inaug.  Diss.,  Leipzig,  Oroitzscb. 
IT,  m  aa  recalc  by  OrlLnbut,  Zi.  Kr.,  13,  74, 1887. 

SiO.  A1,0.  FeO  MnO  CaO    HgO  Na,0 

1.             O.  =  8-388        66  11   0  04  2  46  2  64  18  63   10  40  5  68  =  99  80 

8.            O.  =  8-81          60-80  2-81   4  15  0-76  23-85   14  80   5  03  H,0  0  80  =  100 

8L             O.  =  8-881      f  58-08  3-60   I'lft-  2  87  82-94   15  18  6-69*  :=  102-49 

*  IncL  (Nl.€!o)0  0-89.  » IncL  K,0  0-75. 

Occurs  In  mall  wanu  with  vblte  quartz,  white  flbroas  tremollte  spotted  vlQljit  with 
maogaDese.  grwuovlte  wid  mangaueslaa  epldote,  in  Ibe  bnunlte  of  St  Uarcel.  fai  the  VaUqr  of 
AMIS,  PieduiODt.   Named  from  its  color. 

AMTHoriiRon-E  L.  J.  IgeltirOm,  Jb.  Hio.,  3,  86, 1889.  Probably  Identical  with  violan. 
Occurs  iu  graios  embedded  in  limeaione  and  io  thin  veios.  H.  =  5-6.  Color  rose-red  to  pale 
Tfolet.  Antilysis  gave:  SiO«  51*6,  MnO  3*4,  MgO  18-6,  CaO  28-8,  Al,0«,FetOt  1*4.  alk.  tO'S] 
=  luO.  Occurs  associated  wiib  bmunlte,  mangaDcsian  garnet,  epidote,  vesuviauite  at  Jakobs- 
berg,  Wermluotl.  Swedeo.   Named  from  a^OuS,  fov>er,  and  xpoa,  color. 

Atterotte  L.  J.  IgelstrOm,  B.  H.  Zig.,  29,  8, 1870.  Is  a  stellate  radiated  pyroxene,  from  Nord- 
mark,  in  Sweden.  Color  asli-gray  to  wbitei  luster  silky;  opaque,  becoming  bronze  color  on 
exposure.    Aoal.— SiO,  46  48.  FeO  32-24.  Mn0  412,  CaO  17  00,  HgO  418,  ign.  3-83  =  08  85. 

CoccouTE.  A  granular  variety,  sometimes  as  iodistiDct  crystals  embedded  in  calcile,  also 
fomiiDg  loosely  coherent  to  compact  granular  aggregates.  Color  Taryiog  from  wblte  to  pale 
grren  to  dark  green,  and  then  contidoing  couslaerable  iron;  the  latter  the  original  coccollte 
H«ned  from  Koieieoi,  a  grain, 

DuLLAOB.  Lamellar  or  thin>foliated  i^roxene.  cbaiBcterteed  by  a  fine  lamellar  structure 
■nd  parting  I  a.  with  also  parting  I  b,  and  less  often  I  c.   Also  a  fibrous  structure  |  h.  Twiooing 

ts,  often  palysyntlietlc;  interlaminatlon  with  an  ortliorhombic  pyroxene  common.  Color  gmy- 
h  green  to  bngbt  ffrasa-green,  and  deep  green:  also  brown.  Luster  of  surface  a  often  peiirTy, 
sometimes  metalioidal  or  exhibiting  schiller  and  resembling  bronzite.  frum  the  presence  of 
microscopic  ioclusions  of  secondary  origin  (of.  Judd,  ref.  see  bastite.  p.  851).  Bx 
-^39  (o  40°.  H  =  4;  Q.=  3-3-8-85.  In  composition  near  diopsidc,  butofteu  containing  alumina 
and  soDieiimes  in  considerable  amount,  tben  properly  to  be  eluded  with  ilie  augites  {cf.  anal. 
61-05).   Often  changed  to  amphibole;  see  Hnaragdite,  p.  889,  and  uralite,  p.  890. 

Named  from  StaXKayif.  diferenee.  In  allusion  to  the  dissimilar  cleavages  or  planes  of 
fracture.    This  Is  the  cbaracteristic  pyroxene  of  gabbro.  and  other  related  rocks. 

Hudaontte  is  a  lamellar  massive  kind,  colorl}lack,  often  wilb  a  bronze  tarnish.  G.  =  8*5, 
Beck;  8*43-3*46,  Brewer.  Contains  lime  and  ferrous  jron,  witb  but  little  magne^a.'  Named 
from  the  Hudson  river.  In  the  vicinity  of  which  it  occurs.  In  Cornwall.  Orange  Co.,  N.  Y. 

Omphacitb.  Ompbftzlt  [fr.  Baireuth]  Wern..  Hoflm.  Min.,  2,  2,  802,  1812;  Breiih.'i\3.,  4. 
2. 125,  1817,  Handb.,  612,  1841,  B.  H.  Ztg.,  24,  865,  897,  1865.  Tbe  granular  to  foliated  pyrox- 
enic  constituent  of  the  garnet-rock  called  eclogyte,  often  interlaminated  with  ampliibote 
(smaragdite);  cleavage  as  with  pyroxene.  H,  =  5-6.  G.  =  8  2-8'8.  Luster  vitreous  to  silky. 
Cokir  ansa  green.  Anal.— 1-6,  J.  Fikenscher,  B.  H.  Ztg..  24.  897,  1866.  6.  Luedepke.  Zs.  G. 
Ges..       S59.  1876. 

Na.O  E.O  ign. 
1-11  0-28  0  83  tz  99  98 
1-78  0  82  0-62  =  99  69 
1-22  —  0-41  =  100  11 
0-87  0-14  0-60  :=  99-94 
0-88  0-88  0:45  Cr.O,  2  07  = 
—     —    1-69  =  99*58L100-64 

Occurs  Dear  Hof  in  Bavaria;  at  Pacber  In  StyHa.  Also  a  slmlUr  mineral  (dlatlage)  in  the 
glancopJaDe  schists  of  the  island  Syra  (Luedecke).  Scbrauf  gives  the  name  to  the-"chrom- 
dionsicr"  of  aiwl.  86,  beyond.  The  name  OmphaeiU  is  from  ou0a^.  an  vnripe  gra^,  alluding 
to  the  color;  it  Is  among  the  names  of  green  stones  mentioned  by  Pliny. 

ScHEFFEKiTE.  A  manganese  pyroxene,  sometimes  also  containing  much 
iron  (iron-BcheflEerite,  Eisenschefferit  Pliuk),  Flink  gives  the  composition  of  the 
LAngban  mineral  (anal.  46)  ae  corresponding  to  6CaMgSi,0,.  MgFeSi,0,.Mn,Si,0,. 

In  crystnls,  sometimes  labularj  e  (f.  18).  also  wiib  p  (101)  prominent,  more  ofteu  eloiigiited 
in  the  direction  of  the  zone  6 :  p  (101),  as  iu  f.  14;  very  rarely  prismatic,  I  *.  Twins,  with  a  as 
tw.  pi   very  common.   Axial  ratio  as  given  beyond.  Kef. '    Also  crystalline,  massive.  Clear- 


6. 

SiO, 

AUO, 

PeO 

MgO 

CaO 

1.  Ober-Pferdt 

3*268 

63  67 

912 

5-83 

1875 

17-41 

Z.  Wustuben 

8  270 

62-85 

969 

4-08 

1285 

18  06 

8.  Silberboch 

8-248 

62-77 

9-19 

4-81 

18-60 

18  11 

4.  Stumbach 

8-201 

08-16 

8-71 

11*68 

10-77 

14-16 

S.  Facher,  Styria 

0088 

6-67 

8*26 

15-23 

21-60 

fi.  Syra 

68'&8 

4-60 

n-80 

16-10 

12-80 
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age  prumatic,  very  distinct.  Color  yellowish  brown  to  reddish  brown.  Optically  -4-.  Bx.  a 
=  C  A  ^  =  44°  35^'.    Sy,  =  65°  S'.    NaiAed  after  tbe  Swedisb  cbemiat  (1710-17S9). 

The  iron-achefleilte  from  Pajsberg  (aoal.  47)  is  black  in  color  and  bas  tbe  axial  ratio  give: 
beyond,  t  A  i  =  +  49°  lo  59°  for  diflerent  zones  in  tbe  same  crystal.  Tbe  brown  iroQ-scliefferii 
from  L&ngbfto  (anal,  48}  bas  t  a  ^  =  69°  8*.   It  resembles  garnet  in  appearance. 

.Tbffbrbonite.  a  manganese -zinc  pyroxene  (see  anal.  4^).  In  coarse  crystals  sometime 
Tery  large;  they  arc  like  ordinary  pyroxene  in  habll.  Edges  rounded  and  faces  uneven  hui 
apparently  corroded.  Q.  —  S'68.  Color  greeoish  black,  on  the  exposed  surface  chocolate- brown 

A  ^  =       83'.    2U».j  =f  &4°  33'  Dx.,  MId.,  2,  xix.  1874.    Named  after  Mr.  Jefferson. 

According  to  tbe  view  of  It.  Fritz  Qaertner  the  zinc  sbowo  in  the  analysis  is  to  be  explains 
as  due  to  enclosed  zincite  and  tbe  manganese  to  fmnklinlte,  but  this  needs  contirmatioa 
Ptsani's  analysis  (49)  was  made  OD  the  crystals  examined  optically  by  Dx. 

II.  Aluminous. 

AuQlTE.  Aluminous  pyroxene.  Composition  chiefly  CaMgSi,0,  wHi 
(Mg,Fe)(A1,Fe),SiO^  and  occasionally  also  coutaining  alkalies.  H.erel)elong: 

a.  Leucauoitb.  Color  white  or  grayish.  Contains  alumina,  with  lime  and  magnesia,  sdi 
little  or  no  iron.   Looks  like  diopside.    U.  =  6'5;  Q.  =  8'19.  Hunt.   Named  from  XevKoS,  whiu 

b.  Fabsaitb,  or  Pyrgom.  Includes  the  pale  to  dark,  sometimes  deep-green  crystals,  o 
pistachio- green  and  then  resembling  epidote.  The  aluminous  kinds  of  diallage  also  belonj 
Dere.  Named  from  tbe  locality  in  the  Fassathal.  Tyrol.  Pyrgom  is  from  nvpywfia,  a  Unaer. 

e.  Adgitk.  Includes  the  greenish  or  brownish  black  and  black  kinds,  occurring  mostly  ti 
eruptive  rocks.  It  is  usually  in  short  prismatic  crystals,  thick  and  stout,  or  tabular  I  a;  otiei 
twins.  Ferric  iron  Is  here  present,  in  relatively  large  amount,  and  Ihe  angle  Bx.  a  c  become 
+  50"  to  63".    Named  from  dvyrf,  lutier. 

Tbe  Augite  of  Werner  (and  volcaniie  Delatr^th.)  included  only  tbe  black  mineral  of  igneoui 
rocks— tbe  volcanic  ichorl  of  earlier  autbors. 

Titan^erout  augite.   Containing  0*5  to  4*5  p.  c.  titanium  dioxide;  cf.  anals.  103  to  121. 

Alkali-aogitb.  Here  belong  varieties  of  augite  characterized  by  tbe  presence  of  alkalies 
especially  soda;  cf.  anals.,  108  to  131 ;  they  hence  approximAtAto  acmite  and  sgirite.  They  ar 
known  chiefly  from  rocks  rich  in  alkalies,  as  elseolite- syenite,  pbonolyte,  leucityte,  etc.  I 
pyroxene  intermediate  between  diopside  and  segirite  has  been  described  by  BrSgger  from  tb 
elBoltte-syenlte  of  southern  Norway,  which  has  c  A  £s<4*63%  2s.  Kr.,  IS,  655,  1890.  Cf .  als 
CroM,  Am.  J.  Sc..  30, 859.  1890 

Anal.— The  following  are  analyses,  chiefly  recent,  of  tbe  typical  varieties;  for  other  analyse 
see  6th  Ed.,  pp.  217  to  219;  also  Rg.,  Min.  Ch.,  pp.  886-392.  1875,  and  Erg.,  20-31,  188« 
further  Heddle.  Trans.  K.  Boc.  Edioburgh,  SB,  1878,  and  many  papers  on  pyroxene  in  rocks  i; 
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14,  Doelter,  1.  c.  15,  SjOgreo.  G.  FOr.  FOrb.,  4.  378. 1879.  16-21,  quoted  by  Wiik,  Finsk.  Vet, 
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dorff,  Zs.  Kr.,  2,  498.  1878.  3i*,  Renqvist.  ibid.  80.  Rath,  Pogg..  144.  387,  1871.  81,  Lcpe: 
quoted  by  Zepbarovich.  Lotos,  1885.   33.  Hawes,  Am.  J.  Sc..  l6,  897,  1878. 

88,  Pisnnf,  Bull.  Soc.  Min.,  B,  381,  1883.  84,  A.  Knqp,  Jr,  Jb.  Mlo..  3,  97  ref.,  189 
85,  Scharizer.  Jb.  G.  Reicbs..  707,  1884.  36,  Scbrauf,  Zs.  Kr,.  6,  829,  1883.  87.  Koop.  J' 
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60,  Hermann,  J.  pr.  Cb.,  1,  444,  1870. 

51,  Rath,  Pogg.,  144,  a-IO.  1871.  53,  Traube.  Diss.  Grcifswald,  p.  6,  1884.  53.  Heild 
Min.  Mag..  2,  31,  1676.  54  Hilser.  Jb.  Min..  129,  1878.  55,  Petersen,  ib.,  1,  364.  18^ 
66,  Cossa,  Trans.  Acc,  Line.  4.  43.  1879.  57-59,  Calhrein.  Zs.  Kr.,  7,  249.  1882.  60.  Liiedecl 
Zs.  G.  Ges.,  28,  260,  1876.  61,  Leeds,  Am.  Ch.,  March,  1877.  62.  Hummel.  G.  FOr.  Farh.. 
813,  1885.    63.  H.  von  Post,  ibid.,  811,    64,  65,  Oberg,  ibid. 
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8.  4,  p.  390.  67,  Rath.  Ber.  Ak.  Bcrliu,  538.  18:5.  m.  Id.,  Pogg  Erg.,  6.  2*->9,  1878.  69  I 
Zs.  G.  Ges.,  27.  863,  1875.  70.  Rcyer.  Min.  Mittb.,  358,  1873.  71,  72,  Sonimcrlnd,  Jb  Si; 
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Doclter,  Min.  Mitth..  379,  1877.    84-86,  Id.,  ibid.,  p.  M.    87,  Id.,  Min.  Mitth.,  1  63  1878 

88-100,  Doelter.  Vulk.  Gest.,  Cap.  Verd,  18S2.  101,  102,  Kertscher,  ibid.  lO^'llO  Kn 
Zs.  Kr..  10.  58,  1884,  except  106,  by  Catbrein,  quoted  by  Knop.  111-117,  Merian  Jb  -Mi 
Beil.,  3,353,  1886.    118-121,  Mann.  Jb.  Min.,  2,  178,  1884.  ' 
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1.  Yal  d'AU,  etUirlm 

5.  dark  gram 

8.  AehmatoTBk,  ^nwi  8*180 
4.  Zillerthal,  eokrleu 

dairkgrmik  8*199 

6.  L.  Baikal,  AiftaMte  8-S43 
e.  Aiendal  8  S4a 

7.  New  York  State  8  301 
&  De  Ealb.  N.  T.  8-887 

9.  l^berff 

10.  Kordnurk,  ioAfi« 

11.  jMUawfnm 
18.  "  grwifftm 
18.        "  darkgrtm 

11      "    uoefe  s-sn 

15.  "       Mofiifc  8-887 

16.  Earls  hojo,  ffng-gnm 

17.  Ithis.ffnen 

18.  I^lUne.men 

19.  Hennala  Lojo,  grmt 
88l  Stumf k,  ^tma 

81.  Ojama,  LoJo,  dsrAjnam 
88  ButlHetmrite 

81  Zenutt  811 

81  AlbrechtaboiK  8167 

95.  KordnutAsMsg 

96.  Gefrees  8-886 

97.  Mt.  Somma  819 
88.  Wampula,  FfnL 

39.  TavastbT,  "  8*045 
80;  YalBeliriiA  8-889 
81.  Kxitnl  8*881 

88.  BdenTlUe 


(^roru-^opHde. 


83.  Diamond  Fldd^  8.  A., 
grun 

84. 

(JsfferfontdiO 
SS.  Jma  lujen 

as.  Kfemie 

87.  KalsentuU 


88.  Schw.  Stein,  Ni 

89.  Lherz 

40.  DreiMrWeiber 


G. 
8*88 

8-818 


8-803 

8-28 

8-88 


BtO>  A1,0> 
84  98  0-Sl 
64-74 
64-46 
64-86 
54-98 
68 '05 
68-98 
68-79 
66-18 


0-09 

0-  25 

1-  82 
078 
1-87 
1-45 
0-40 


FsiOi  FeO 
0-86  191 

9-91 
8-81 
8-29 
8-09 
8-49 
4-60 
502 
1-18 


0  55 
015 
0-89 
0*97 
108 
0-6S 


58-71  0-40  0-88  2-94 


UdO  UgO 

—  17-80 

—  17-03 

—  16-65 

—  1603 

—  1688 

—  16-40 

—  16-68 

—  16-09 

—  18  15 
[K.O  0-03, 

0-aO  16-67 


64-69 

64-09 

54-96 

68  08 

1»-91 

61  05 

63-40 

60-81 

680 

08-08 

09*78 


0-38 
0-88 
0-76 

0-  17 

1-  IO 
917 
6-40 

4:8 


0-11  2-40 
019  8-86 
0-48  8-81 
0-83  7-84 
0-76  17-84 
0  95  17-81 

—  9-68 

—  4-81 

—  40 

—  4-97 

—  10-88 


014 
0-96 
0-45 
118 
0-21 
0-60 
0-68 


0-  99 

1-  84 


17-42 
17*18 

16-  04 
18*85 

7-21 
5-02 

17-  80 
14-48 

14-  2 

15-  88 
9-00 


46-87  416  —  87-60 
05*40    —    OBO  — 


0-14  8-00 
—  88*88 


64-88    —     —    1-84    —  1880 


08-80  018  —  0-08 
68-80  0-06    —  8-88 


6400 
48-78 
51-88 
69-60 
64  09 
68-08 

0100 


0-69 
108 
119 
6-10 
0*80 
186 


8-68 


8-78 
4-92 
4-89 
6-59 
8-07 
8-88 


8-08  I  WIS  W 
•  CuO 


—  18-84 
090  16-89 

0*97  16-81 

0-94*  17-80 

0-89  17-09 

—  18-81 

—  18-52 
0-48  10-01 

019  10-08 


CaO 

36-04  =  100-08 
26-08  =  100-70 
34-89  =  100-84 
24-99  =  99-56 

24  69  =  100  50 
35  14  =  100-78 
84-39  =  100-15 

34-  91  =  100-88 

35-  04  Na.O  0-40, 
,  ign.  0-17  =  100-47 

25  09  ign.  0-80  = 

^9*18 
35-70  -  100-45 
86-41  =  100-71 
94  88  =  99-89  . 

23-  98  -  09  30 
32  98  =  09  58 
22  44  -   00  87 

24-  84  =  09-51 

34-  87  =  100-98 

25-  8   =  101-4 

35-  48  =  99-68 

88  80  ign.  0  97  = 
.  [08-60 

ao-te  =  101-74 

18-86  NaiO  0  55 

roo-88 

84*80  Ign.  0-41 

88-77  =  101 
84-06  Na,0  0-84. 

nM.  136  =r  08-86 
96-48  =  90  44 
94  18  =  100  08 
88-88  =  90-25 
10  08  101-81 
24-88  =  100-60 
81-50  Na.0  3  06  = 
f88*66 

88-07  Ign.  O'M  « 
[80*10 


1-4    0-6    8-8    6-5  — 


SiO.  AliOiCraO.  FeO  HnO  MgO  CaO 

r99*8 

lB-6    80-0  BiO  1:8  s 

64-87  1-60  8-06  4-71     —    14-80  21-53  =  9908 
61-86  1-66  0-78  8-46    <r.    17  40  2-3 15  Fe.0,  2  44, 

flgn.  019  ^  08-79 

68-67  8-40  1-48  8-84    £r.    18-67  30-84  FeiO.  2-07, 
[KtO  1-48.  NbiO  1  29  =  100  30 
01-89   4-76   1-09  4  40  O'M  16-47  19  78  Ineol.  2  80  - 

[100-18 

60-44  6  10  1-40  9-70  —  17  42  14-63  =  flS'69 
63-68  4  07  1-30  8-53  —  12-48  20  87  =  100  87 
48-71   7-43  301   608    —    17-84  17-88  =  100-0 


HiDBHsBKorrB,  alto  above. 
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8-848 

48*88 

6*60 
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8*178 

61-84 

6-85 

60.  Svra 

53-58 

4-60 

61.  Mt.  Many 

8886 

46*28 

7-88 

63.  Gaddbo 

60-80 

8*68 

68.  AkerO 

4710 

4-65 

64.  EyriiJO 
85. 

8-010 

44-13 

11-00 

8*168 

48-33 

12-98 

G. 

SiO, 

86.  A.mity.  LeucaugiU 

836 

50-05 

6tta.  QraDTille,  Q. 

8-85 

51-27 

67.  '  Vesuvius,  yeUow 

68.  green 

8383 

5S-3 

8-303 

48-4 

60.  HouzodI 

8-817 

49-00 

60-13 

71.  Kirche^ 

8-847 

48  07 

72.  Naurod 

8-870 

48-40 

78.  Etna 

3985 

48-48 

74.  Ainberst  Co.,  Va. 

8-420 

43-50 

76.  KoMbeig 

8484 

49-18 

FoiOi  FeO 

-■  16-04 

—  U-67 

—  5-83 

—  8-48 

—  5-60 

—  6-78 


HnO 


HgO 
10-18 
16:11 
21-69 

16-86 
14-18 
16-49 


0-11     6'67    —  15-88 


GaO  H.0 

81*14    —  =0818 

17-07  1  81  =1  99-79 

11*28  4-17K,Ol-30. 

[Na,0  0-58  =  100  W 

2015  2-68  =  99  95 

31-08  0-65  -  99  (« 

30-84  1-49  Cr.O, 

ro-55  =  ioa-25 

3184  0-S7TiO,069, 


[Cr,0,  0-80,  Na,0  1-66,  K,0  0  43  =  IOr63 
0*46    7*15     —    14-41   31-81  0-80TiO,010. 

[Cr.O,  0-30.  Na.O  1-86,  K,0  0  83  =  102  05 
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3-31 


n-80 

14-60 


16-10 
8-91 


12-80 
18-78 


4*04  4'8B  —  11-76  19*04 
—    18*90  0-17  18-66  11-88 


6-45 
5-21 


4-04 

7-93 


0-36 
0'86 


30  84 

16-17 


8*78 
9-70 


1  69  =  99-58 
1-13  TiOiO-a 
1^:100-07 
1-S8  alk., 

[106  =  fle-a 

1-88  insol. 
[0-84  =r  98  S7 
4-73  =  100-56 
8  98  =  99  54 
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7-16  0-56  — 
4  00  0-10  - 


1*5 
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416 

6-25 
6-65 
6-91 
703 


4-95 

8-60 
9  20 
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4-28 
4-17 
1852 


3*15  4  96  9-04 


96.  VesuTius,  itoofc  8  376 

77.        ■'      darkgrtm  8  208 

TO.       "      yeUmo  8-208 

79.  Llpari  8-226 

80.  CuglieH,  Sardinia  8-290 

81.  Greenwood  Furnace  8-896 
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51  01 
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3-57 
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5-  06 
8-77 
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8  16 
6-78 
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MgO  CaO 

14  48  25  68  H.O  1-86=9954 
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[=100-49 

19-8  23-4  ign.0*3  =  99-9 

18-7  32-9  ign.0-26=100-8l 

14-43  21-86  =  99-86 

14-41  21-43  =  100-63 

10-  47  31-44  =  99-51 

11-  81  20-57  =  101-16 

11-  08  19  08  ign.  0-17=99'i» 
7-50  82-67  r=  99  88 

18*07  30-80Na,OlM.  KiO 

[0-80.  T10,.MnO  tr.  =  100*81 

16-04  19  02  =  100*83 

16  58  20-80  =   99  90 

12-  92  32  75  =  100  03 
14  35  20-30  =  100  29 

13-  60  21'09  -  100  88 
16*88  20  62  -  99-82 
14*66  30  01  =  100-17 


44-76  10-10  6-01   3-00  13*66  34  00  -  100  51 
48-81   9*07  7*01  1-53   18-51   35  10  H.Q  0  51  = 

rioo-4s 

44-  06  10*48  6-01   1-67  18*10  26  30  H,0  015  = 

I1005S 

41-97  10  63  7-86  0-55  10  39  26  60  H,0  3-70 

f  100 16 

45-  60  7-17  0«»  16*68    846  23  86  =  09  56 
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BiO,  Al.O.  FeiO.  FeO   MgO    CaO  Na,Q 

88.  Rib.  das  Patas  40-81  14':i4  7-89   8  05   U  Sfi   18  01   0-61  =  99-86 

89.  Pico  da  Cruz  86-79  16  97  15-37  2  38    8*99   18  90  0  60  TiO*  «r.  =  M-6S 

90.  Qarza  valley  4411  0-66  4  05  5*48  14  06  21 03    tr.  =  lOO'lS 

91.  AfuasdaaCUdaln  4&-79  789  8-61  4*81  14*81  21-60  1-55=  99'98 
i»:8LVlnceDt  46  14  8  15  6  26  6-20  14  76  19-57  1-46=:  99  58 
98.  Sldeno  88-33  18  08  0-29  9  14  11-78  14  80  4-82  -  100-68 
94.     "  41-76  17  81    3-01    747     8  01    19  47   8-72  =  100-26 

93l  Fraya,  ioTM  0f««<.  48  99  14  01   3  00  8  84   10  88   10  42   l  OOMnOO  80  100-69 

96.  tmaaen/tt.  88-15  35-96  11  08   6  17     1-99    4  58  7-91  UnO 4-97  e=  100*76 

97.  Pico  da  CruE  87  20  16  98  15-07   8  55     6-89   14  81   5  00  =   09  51 

98.  Picoa  valley  43  15  21-51   8  79  9-48    7-56  13-28  3-98  =  99-69 

99.  St.  Vincent  41  08  911  17  18  15-99  2-28  6  09  8  70  =  100  44 
lOa  "  "  4f-99  18-80  U'83  10  89  610  614  6  60  =  100  90 
101.  Pedi*  Molar  46-94  5-67  6*18  6*48  14  18  17*88  188=  98-06 
108.  St:  Vincmt  48  14  815  5  36  5  20  14-76   19  67   1*46  =  99-58 

SiO.  TIO,  AUO.  Fe,0,  FeO  MgO  CaO 

108.  Saabach  4415  4-57   6  90  6  03  8  49   1-^-38  22  79  =  100-30 

104.  Barklieim  45  88  8  57  7  47  4  90  411   10-93  22-88  =  99-68 

106.  Horberig  46  64  2  85  8  30   8  73  4  83   18  19   21-29  =  100  11 

106.  Amoltern  47*20  2  70  5  80  817  4-76   12-79   38  03  =   99-44  99  24 

107.  ObenchaShanaen  49-75  1-46  0  58  18-88  9*66  4-85  16-73  MnO  1-09,  Nh,0  2-26 
100.  LQtselbeis  01-87  0  94  8-48  4  14  4*46  18  65  82-78  Na.O  0-44,    K,0  0-61 


(  =  100-66 
K,0  0-^ 


0. 

S10« 

TIC. 
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50-68 

0-79 
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8-401 
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006 

lia  Serra  HoDchiQue  3  478 

43-27 

0-93 

114.  Rieden 

8-489 

45-80 

0-53 

115.  LObau 

8-425 

45  18 

0-79 

aiS.  Sasbacb 

8-411 

44-65 

3-08 

117.  Hallebew 

118.  Hohentwlel 

8-448 

50-35 

0-45 

8  859 

43-15 

tr. 

219.  Slfdalen 

8-465 

{  49  82 

1  25 

ISO.  Rieden 

8-456 

1  46-47 

0*78 

131.  Helfl 

8-416 

\  44-55 

1*88 

*  IncL  sonie  HnO. 

Ua  Badloch  68-00  006  1  18  1-69  1*87  18-10  38  06  NaiO  0-48.  K.O0  48 

[=J00 

SlOt  TiOt  AUOl  FeiO.  FbO  HgO  CaO  Ma,0  E.0 

0-87  8-88  8-89  18-01  31*80   1-03  0-60=  09.84 

0-  80  —  12-87  10-98  22  01  3  14  0  94  ==  99  78 
8-67  18-98  6-24*  10-95  12  32  3  66  3-13=101  08 
2-80  11- U  7-68'»  6-63  30-06  288  1-00=  98-48 
8-48  6-21  5-75«  U  OS  23-36  1  20  tr.  =102  50 
6-63   5  03   8  87«  14-76  20-32   1-29   0-49  =  99-95 

1-  26   5-86 -n  ^O"  15-72   8  78   0  82   0-47=100  95 

6-  17  16-86  8  54    8  56  10  89  10*69  2-64=100 
4-88  16-38  5-65    4*28  9'89  8  68  0  68  =100-41 
4-38  6-95  13-17     7  24  19-28  2-61   0  74=99-43 

7-  37  6-00  5-91   10*44  82-88  1-47   0  62=100-41 
k  Incl.  0-27  MnO. 

Pwr^  etc— Varying  widely,  owing  to  the  wide  variations  in  composItioD  in  the  different 
Taaleties,  aQd  often  by  tnseusible  gradations.  Fusibility,  8-76  in  diopside;  3  5  in  salite,  baikalite, 
«nd  omphacite:  8  in  jeffersonite  and  augiie;  3-5  in  hedenbergite.  Varieties  rich  in  iron  afford  a 
DiagDetic  ffjobule  whea  fused  on  charcoul,  tmd  in  geoenil  tlieir  fusibility  varies  with  the  amount 
of  iron.  Jeffersonite  gives  with  soda  oo  charcoal  a  reaction  for  zinc,  and  in  O.F.  oa  platinum 
■wire  for  manganese ;  tnaoy  others  also  give  with  the  fluxes  reactions  for  manganese.  Host 
varieties  nre  uoacted  upon  by  acids. 

Obs. — Pyroxene  is  a  common  mineral  in  crystalline  limestone  and  dolomite,  in  serpentine 
and  in  volcanic  rocks;  and  occurs  also,  but  less  abundantly,  tn  connection  with  grauitic  rocks 
and  metamorphic  schists;  sometimes  forms  Inrge  beds  or  veins,  especially  in  Archsean  rocks. 
It  occurs  also  in  meteorites.  The  pyroxene  of  limestone  is  mostly  white  and  light  green  or 
gray  in  color,  falling  under  diopside  (including  malacolite,  salite,  coccolitei;  that  of  most  other 
metamorphic  rocks  is  sometimes  white  or  colorless,  but  usually  green  of  different  shades,  from 
pale  green  to  greenish  black,  aud  occasionally  black:  that  ,of  serpentine  is  sometimes  in  lino 
crystals,  but  often  of  the  foliated  green  kind  called  diaUage;  that  of  eruptive  rocks  la  umially 
the  black  to  greenish  black  attgite 

In  limestone  the  associations  are  often  amphibole,  scapoHte,  vesuviaoite,  garnet,  ortfaoclase, 
litaiiite,  apatite,  phlogoplte,  and  sometimes  hrowii  tourmaline,  chlorite,  talc,  zircon,  spinel, 
rutile,  etc. ;  and  in  other  metamorphic  rocks  mostly  the  same.  Id  eruptive  rocks  it  may  be  in 
distinct  embedded  crystals,  or  in  grains  witliout  external  crystalline  form;  it  often  occurs  with 
similarlj  disseminated  chrysolite  (olivine),  crystals  of  orthoclase,  sanidine,  labradorite,  leucite, 
etc;  also  with  a  rhombic  pyroxene,  ampliibole.  etc. 

Pyroxene,  as  an  essential  rock-making  mineral,  is  especially  common  in  basic  eruptive 
rocks.  Thus,  as  augite.  with  a  tridinic  feldspar  (usually  labradorite),  magnetite,  often 
chrysolite,  in  basalt  and  basaltic  lavas,  diabase  :  in  andesyte;  also  in  trachyte;  In  peridotyte  and 
toikryte;  with  oephelite  in  phoootyto.  Furttier  with  eUeoHte,  orthoclue,  etc.,  in  eueollte' 
ByeoiCe  and  augite>syei]rite,  also  as  diallags  in  gsbbro,  In  manj  perldotytea  and  Uiie  serpentines 
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formed  from  them:  as  diorwirtc  (tnalacollte)  iu  crysUilliac  schbts.   In  limbnreyte,  •"g^'y'll 
pyroxeoyte,  pyroxeoe  Is  present  as  tbe  moat  promiDent  constituent,  while  feldspar  Is  absent;  It 
may  also  form  rock  mosses  alone  nearly  free  from  associated  minerals. 

Some  of  tlie  more  prominent  foreien  localities  of  pyroxene  in  its  various  forms  are  Uie 
following;  many  others  have  been  noted  in  connection  wlih  the  descriptious'of  varieties  ud 
analyses  already  rivcb: 

Diopifide  (alahie,  musslte)  occurs  In  fine  crystals  on  the  Hiissa  alp  in  the  Ala  valley  in  Pied' 
moot,  nseoctatcd  with  eamtils  (hesaobite)  and  talc  in  veins  traversing  serpentine;  iu  line  cryslalj 
also  at  Tiiiversella;  at  Zeroiatt  iu  Switzerland;  Bchwarzenstein  In  ilic  Zillerlhal;  Ober-Sulzbach- 
thai  and  elsewhere  in  Tyrol  and  the  Salzburg  Alps;  Keicbensteiu;  Rezbanya,  Hungary;  Achma- 
tovsk  In  the  Ural  with  almandite,  clinochlore;  L.  Baikal  {baikfUiie)  iu  eastern  Sibenai  Vmrpe, 
Or'.'arvi.  and  elsewhere  in  Finland.  At  Kordmark,  Sweden,  in  fine  crystals  of.  varied  type  of 
fo<  ii  (cf.  Fliuk,  1.  c),  but  often  wltba,  b,  e.  p  prominent,  and  varying  in  composition  from  ■ 
d  jpside  nearly  free  from  Iron  to  one  containing  iron  Iu  large  amount,  approximating  to  heden- 
bergite. 

Medsnberffite ytna  originally  described  from Tuuaberg,  Sweden;  aluofrom  Arcudal.  Mangaii' 
hedenbergite  is  from  Vester  Silfberg.  BcJufferUe  is  from  L&ngban.  Wt-rmland,  Sweden,  where 
it  occurs  embedded  in  cslclte,  also  enclosing  hematite  and  rlchterite;  rhodonlle  and  hedypbane 
occur  in  the  neighborhood.  Also  from  the  Harslig  miue  at  Pajsberg,  with  crystallized  rhodonite 
(pajsbergite). 

Avfite  (Incl.  fassalte)  on  the  Pesmeda  alp.  Ht.  Monzonl.  and  elsewhere  in  the  Fassathal,  as 
A  contact  formation;  Traversella.  Piedmont;  the  Laacher  See  and  the  Elfel:  Sasbach  In  tbo 
Eaiserstuhl;  Vesuvius,  white  rare.  gTeen,  brown,  yellow  to  black;  Frascall;  Etna;  the  Azores 
and  Cape  Verde  Islands;  the  Sandwich  Islands,  as  at  the  base  of  the  cinder  cones  at  the  summit 
of  Haleakala  on  Haul,  where  deposits  of  perfect  crystals  are  found  with  chrysolite  grains  and 
glassy  crystals  of  labradorite.  Also  in  Japan,  as  on  Bonin  Island  (cf.  T.  Elkuchl,  J.  Coll.  Sc., 
Japan,  3,  67,  1880,  for  an  account  of  some  forms). 

In  N.  America,  occurs  in  Maine,  at  Knymnnd  and  Rumford,  diopside,  salite,  elc. ;  at  Deer 
Iile,  diallage  In  serpentine.  In  Vermont,  at  Thetford,  black  auglte,  with  chrysolite,  in  boulden 
of  iMsalt.  in  MasM.,  in  Berkshire,  White  crystals  abundant;  at  the  Bolton  quarries,  same,  good: 
^estfleld  and  Blanford,  diallage  in  aerpenttne.  In  Cmn.,  at-Canaau.  white  crysL  3-8  in.  long 
by  1^  in.  broad,  often  externally  changed  br  uralitiEation  to  tremolite,  Iu  dolomite;  also  the 
fnrroxenic  rock,  called  eanaanite;  in  Trumbull,  large  green  cryat.  in  limestone;  in  Reading,  on 
the  turnpike  near  the  line  of  Danbury,  small  transp.  cryst.,  and  granular;  at  Walertown.  neai 
the  Naugatuck,  white  diopside.  In  N.  York,  in  N.  Y.  Co.,  white  cryst.  iu  dolomite;  at  War 
wick,  fine  cryst. ;  in  Westchester  Co.,  white,  at  the  Bing-Siug  quarries;  in  Orange  Co.,  in  Mon 
roe,  at  Two  Ponds,  cryst.,  often  laree,  with  scapolite,  titanite,  etc.,  in  limestone;  8  m.  S.E.  ol 
Greenwood  furuace.  salite  with  coccoTlte;  \  m.  £.  of  same,  in  cryst.  with  mica  in  limestone:  : 
m.  W.  of  Coffee's  Hotel  in  Monroe,  black  coccolite;  2^  m.  N.  of  E-denvIUe,  gray  ciyst.;  1  m 
N.W.  of  Edenville,  black  cryst.  in  limestone;  in  Cornwall,  the  var.  hudxmiie;  near  AmitT  ant 
Fort  Montgomery,  good;  in  Forest-of-Dean,  lamellar,  green,  and  bronze'colored,  with  blaci 
coccolite;  in  Putnam  Co.,  near  Patterson,  grayish  white  cryst ,  abundant;  at  Rogers'  Rock.  L 
George,  massive  and  granular  (coccolite),  gray,  ^reen.  brown;  near  Oxbow,  on  Vrooman  Lake 
In  Lewis  Co.,  at  Dtana,  white  and  black  cryst.;  in  St.  Lawrence  Co.,  at  Fine,  in  large  cryst.;  ■ 
De  Kalb,  fine  diopside;  also  at  Gouverneur,  Rossie.  Russell.  Pilcairn;  in  Essex  Co.,  near  Lon 
Pond,  cryst.,  also  beautiful  green  coccolite;  at  Willsboro',  green  coccolite  with  titanite  an 
wollaatonlte;  at  Mortah,  coccolite,  in  limestone  mostly  changed  to  serpentine  forming  a  uaefi 
marble. 

In  N.  Jertey,  Franklin  Furnace.  Sussex  Co.,  good  cryst.,  ^\eo jeffirtonite.  In  Penn.,  do 
Attleboro'.  cryst.  and  granular;  in  Pennabury,  at  Burnett's  quarry,  diopside;  at  the  FVenc 
Creek  mines.  Chester  Co.,  chiefly  altered  to  fibrous  amphibole;  at  Bailey's  quarrv,  East  Mai 
borough.  Id  Maryland,  Harford  Co.,  at  Cooptown,  diallage.  In  Delawire.  at  Wilmington, 
byperst bene- like  variety.  Nuttal's  Maclureiie.    In  Tennetiief,.  at  the  Ducktown  mine.':. 

In  Canada,  at  Calumet  I.,  grayish  greeo  cryst.  in  iimeslune  with  phtogoplle:  iit  ihe  Hig 
Falls  of  the  Madawaska,  large  crystals,  having  cr\'st.  of  hornblende  attached:  In  Kildnu  as 
rock;'  in  Batburst,  colorless  or  white  cryst. ;  near  Ottawa,  in  large  subtrp.  cryst.,  in  liniestuu 
at  Grenville,  dark  green  cryst.,  and  granular;  at  Montreal,  Ruugemont  and  Montarvelli  Mt: 
black  In  doleryte  ;  Burgess.  Lanark  Co.;  Renfrew  Co.,  with  apatite,  titanite.  etc..  Orfor 
Sherbrooke  Co.,  white  crystnls.  also  of  a  chrome-green  color  with  chrome  garnet;  at  Hull  ai 
Wakefield,  white  crystals  with  nearly  colorlesB  garnets,  honey-yellow  ve.'^uvianite,  etc. 
many  other  points  in  the  Archian  of  Quebec  and  Ontario,  eBpcclally  in  ccnncction  wiih  I 
apatite  deposits. 

Alt. — Pyroxene  undergoes  alteration  in  different  ways.  A  cliaiige  of  molecular  consliluli 
without  essential  cliange  of  composilioii.  i.e.,  by  p-tramorphism  (using  the  word  rather  broadi 
may  result  in  the  formntion  of  some  variety  of  ampliilinle.  Tims,  the  white  pyroxene  crvsi 
of  Canaan,  Conn.,  are  of'°n  changed  on  the  exterior  to  tremolite;  similarly  with  other  variet 
at  many  localities.    See  Uralitk,  p.  390. 

Further  there  may  be  alteration  with  chemical  change  in  many  ways,  as  has  been  explaiti 
by  Bisrhof.  and  mnny  species  have  been  instituted  on  the  material  In  different  stages  of  chan 
In  the  simplest,  there  Is  only  a  taking  up  of  water,  produriug  a  "  bydrous  augite."  The  wa 
often  found  iu  analyses  may  be  from  this  source.    In  many  cases  a  loss  of-  silica  appears 
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attend  this  hjrdrarioo;  and  ottm^tHao,  a  ktia  at  one  or  more  of  the  bates  (of  which  the  Ume  and 
fmn  are  Uie  flm  to  go),  throngb  the  dtaolTlng  agency  of  rftXen  holding  carbon  dioxtde,  or 
ctrbonate^  In  atdoticn.  A  onairiflte  ramonl  of  ue  Ifme  and  Iron  prodncea  slaaHts  or  tale,  a 
common  material  of  paeudomorphs.   B»nMa«la«rit6  la  a  variety  of  steatite,  liaTing  sometimes 
tin  elMTigo  of  pyrozene.   I^yralloUte  is  also  Id  part  talc  or  steatite.   Baponite  and  wervmUns 
are  other  results  of  the  same  kind  of  alteration,  the  latter,  especially,  rery  common.  Sortonite 
l8 & tteatitic  pseudomorph  of  pyroxene,  found  In  Orange  Co..  N.  iT..  With  chondrodlte.  See 
further  QDder  Talc,  Skrfbhtihb.    J%)6Mf  is  another  minenU  resulting  from  the  change 
InroMng  oxidation  of  the  iron.  In  the  case  of  the  aluminous  pyroxene,  when  all  the  bases 
except  the  alumina  are  removed  and  water  taken  up,  there  may  result  eimdUe,  a  whitish  clay- 
like  earth,  which  has  been  obserred  oonadtuttng  [ipeudouiorpba  of  wogite  at  BIIId  in  Bohemia. 
Under  the  action  of  alkaline  waters,  alkalies  maybe  tnlioduced.  ,  Thus  the  hydrous  minersi 
fiauconite  or  green  earth  mny  result  as  a  constituent  of  some  augtte  pseudomorphs;  or 
vbicb  has  be«n  observed  by  Kjerulf  as  a  pseudomorph  after  augtt«,  in  the  EifeL 
8ome  of  the  substances  formed  J)y  alteration  are  further  mentioned  below. 
Artl£— Diopslde  has  been  observed  as  a  furnace  product  at  the  Iron-works  of  Philipsbnrg, 
K.  Jersw  (G.  J.  Brush.  Km.  3.  Sc..  39.  183.  1869);  and  dark-colored  pyroxene  at  Oaspenbeig; 
Inaaold  furnace  near  Hackenburg;  a  copper  furnace  near  DUlenbarg;  at  Falun  and  Oldbury; 
a  manganese  augite  at  M&gdesprung.  Aus^te  In  small  yellow  cryslMS  baa  been  found  In  old 
fumaroles  at  XUterkopfe,  near  Andemach  (Rath). 

Formed  in  crystals,  as  dlopstde,  artificially  by  the  action  of  slllcou  chloride  on  magneds 
fZ)subr£e);  also,  a  grayish-white  var.,  by  mixing  tbo  constituents  and  exposing  to  a  high  heat 
(Berthier);  also,  a  variety  of  compounds  (Lecbartier)  by  fusing  the  constituents  at  a  bright  red 
heat  with  an  excew  of  calcium  chloride  In  a  carbon  crucible  enveloped  in  one  of  earthenware. 
See  further,  Fouque  &  L6vy,  Syuth  Mtn.,  lOd-110, 1883.  Synthetic  experiments  have  been 
also  made  by  Doelter,  Jh.  Min..  2,  51, 1884;  also  on  the  results  of  fusion,  as  In  reforming  pyroxene 
from  the  fused  mass,  by  Becker.  Zs.  O.  Qes.,  37.  10,  1885.  Seealao  Vogt,  Ak.  H.  Bfockh., 
Bi&Hng.  9,  No.  1.,  1884  :  Arch.  Math.  Nat..  Christ..  30.  84,  «( ««;.,  1689.  who  desotlbes  various 
PTToxenic  niinerals  formed  from  fusion  In  slsgs,  etc.,  including  aaglte,  a  monocllolc  (or  triclfnic) 
XgSiO,,  a  similarly  crystallized  FeSlO*,  also  enatatlte,  rhodonite,  an  hexagonal  CaSiOi.etc 

xLn.-^^  Vesuvfan  augite,  yellow  variety,  G.  =  8*277,  anal.  67. 1.  c.  It  Is  noteworthy  that 
the  angles  vary  but  little  even  for  a  wide  variation  In  composition.  For  a  discussion  of  the 
change  in  form  with  vai^ng  amount  of  FeO  and  (Al,Fe)sOs,  see  Rath.  Fogg..  6,  84t^  1878; 
Fllnk,  Zs.  Sr.,  11, 486. 1836.  The  following  will  serve  for  compariaon,  the  axes  being  accepted 
as  cslcnlated  by  Ek. .  Rath,  La  Valle,  Fllnk.  etc .  cf.  anals.  preceding  and  ref .  below: 


Russian  and  other  pynoenea.  mean  value  (Ek.) 


Diaptide.  Val  d'AIa 
"  Nordmark 


Iron-teh^erUe 

Augite  vesav.,  Satk  gmn 


;cf.  anaL  1,  2) 
10) 
11) 
12) 
18) 
14.15) 
46) 
47) 


A  : 

%: 

/J 

1  : 

00884S 

74"  llf 

i-oeia6 : 

1 : 

0-58949 

74*  81' 

1  09197  : 

1  : 

0-58684 

74'  l4' 

1  09220  : 

1  : 

0-58689 

74"  18^ 
74'  16' 

1-08186  : 

1  : 

0  58659 

1  09175  : 

1  : 

0-58662 

74*  19}' 

1  09128  : 

1  : 

0-68429 

74"  84}' 

1  1006  : 

1  : 

0-59264 

78' 68' 

1-0990  : 

1  : 

0-50805 

78"  38|' 

109547  : 

1 : 

0-60085 

74*  181' 

1-09S18: 

1: 

0*56981 

74'  lOl' 

SJnce  in  pyroxene  the  angle  «e  differs  bat  little  from  the  angle  a'p,  it  Is  possible  so  to  select 
(he  axes  as  to  make  the  angle  of  obliquity,  nearly  90*.  Thb  method,  proposed  by  Kath  and 
later  by  Tschermak,  and  adopted  by  Oroth  (Tab  Xfeb.,  p.  180,  1889)  has  a  certain  advantage  In 
that  it  exhibits  clearly  the  morphologiral  similarity  between  the  orthorhomblc  and  monocllolc 
pyroxenes.  It  Is  not  to  be  recommended  otherwise,  however,  since  the  resulting  symbols  of 
the  commonly  occurringplanes  are  often  highly  complex;  moreover.  It  is  clear  tmtt  the  basal 
plane  In  the  position  of  Naomann  here,  as  onllnarlly.  adopted-  is  naturally  a  fundavuntal  plane 
since  it  is  parallel  to  It  tbaX  the  common  twinning  lamelln  occur,  with  the  resulting  easy  parting 
so  often  c'bserred.   Cf .  also  Fllnk,  Zs.  Er. ,  16.  2S9, 1890,  who  notes  another  objection. 

'  Cf.  Kk..  Min.  Russl..  4,  258.  1862;  Mir..  Min.,  p.  200. 1852;  Dx.  Min..  I,  66  1802;  Hbg., 
Min.  Not..  1, 18, 1856, 6, 21, 1868;  Rath.  Fogg..  Erg..  6.  888,  1878,  Ber.  nicd.  Ges.  (Sll),  July  7, 
1886.  A  list  of  planes  with  authorities  is  given  by  -GOtz.  Zs.  Kr.,  11,  242.  1885;  another  by  La 
Valle,  Mem.  Acc.  Line.,  3,  226, 1886:  also  a  crltk»l  summary  witn  literature  by  Odt.,  Index,  3. 
528;  1890. 

*Hi.  SI..  Nordmark,  O.FOr  FOrh..  4,  864, 1870.  »  GOtz.  I.e.  *  Fliok.  Nordmark,  Zs. 
Kr..  IL  449  at  eeq.,  1868,  and  Ofv.  Ak.  Stockh. .  42,  No.  2.  29. 1886.  •  La  Valle,  Val  d'Ala.  1.  c., 
also  lb.,  6.  S89. 1888.  ■  Zeph.  Ober-Sul«bachthaI,  Lotos.  1889.  ^  Cathreln,  Finzgau.  Ann.  Mna. 
Wieo,  4,  181,  1889.    >  G«tz.  HIttb.  Univ.  Greifsw^ld,  1886. 

*  Bemihedritm:  Williams.  Am.  J.  Sc.  34,  27.5.  1887.  38.  115.  18't9;  cf.  also  observatlont 
by  Hbe..  Dx.  (quoted  by  Williams),  and  further,  pyro-elucirlcal  olwervations  by  Hankel,  1.  a 
^  Tvin»:  Raih.Zs.  Kr..  6,  495  1861:  Zuph..  Jb.  Ula..  08,  1671;  Becke.  Uln.  Mitth.,  7.  93^ 
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1885;  HKg.,  secondary  and  artifldaltwiDDing  I  0,Jb.  Uio..  I.t65.  188tt.  1. 288, 1689.  LaVall^ 
polysyntuetic  twins,  Va)  d'Ala,  Mem.  Ac(^.  Line,  19.  June  1,  1684.  Aasociation  wiib 
ampbibole,  irith  analj'ses.  Rath,  Vesuvius.  Pogg ,  Erg.,  6,  329.  887,  1678;  also.  Hawes.  Edea. 
▼llle.  Am.  J.  Sc.,  1«,  897,  1678,  aod  Rep.  Hin.  New  Hampsliire.  68.  1676;  see  also  p.  880. 

R^raetive  indieet.  etc.,  Dz.,  Hin.,  1.  06  ei  aeg.,  1663;  Heusser.  Pogg..  91,  498,  1654; 
Taberg,  A.  E.  Nd..  1.  c.  ;  also  Flink  etat.,  as  already  quoted.  Etching-figures.  Baumh.,  Pogg., 
153,  75.  1874;  Greim.  Jb.  Mio.,  1.  253.  1889.  PHro  eUetricity,  Uankel,  Wied..  1.  379.  1877. 
Futo-eUetricitjf.  P.  Czermak,  Bcr.  Ak.  Wieo,  96  (3),  1317.  1667. 

DiscuBBioo  of  the  compontion  of  the  group:  Tschermak,  MIn.  Mitth.,  17.  1871:  Doelter,  itx, 
65,  1877,  1.'49.  1878.  2.  193,  1879.  See  also  Doelter,  Knop.  Herlao,  Mann,  etc.,  rcfcreDcet 
quoted  under  the  analyseB.  On  the  relntion  between  composition  and  optical  chnractere, 
Doelter.  Jb.  Min..  1.43,  1885;  Wiik,  6tv.  Finnk.  See  .  2*.  1883,  25.  1888,  26,  1864,  Zs.  Kr..  7, 
78,  1662.  11,  318.  1885:  Herwig'[Programm  Oymn.  SaarbrOcken  1884].  Zs.  Er..  11,  67.  1865. 

The  following  are  more  or  less  welMefined  alteration  products  of  Tarious  kinds  of  pyroxene; 
see  further  for  analyses,  etc.,  5tb  Ed.,  pp.  230-338. 

Hectoritb  S.  Herbert  Cox,  Trans.  N.  Z.  Inst.,  16.  409,  1663.  A  hydrated  pyroxenic 
mineral  from  the  serpentine  rocks  of-the  Dun  Mts.,  New  Zealand.  Occurs  In  radiating  groups 
of  thin  flexible  laminae.  U.  =  3-2  0.  Color  whitish  green  to  dark  green.  Analysis  by 
W.  Skey: 

8iO,  67  89  AliO,  4-74   FeO  18  46   MgO  18-94   CaOl  -99   U.O  3-98   Fe,0,.HnO  (r.  =  100 
Utdrodb  Diallaob.    Various  forms  have  been  described,  5tb  Ed.,  p.  321. 
MoNRADiTE  Sirdmann,  Ak.  H.  Siockh.,  103.  1843.    Probably  a  slightly  altered  pyroxene. 
Described  a?  occurring  granular  massive,  with  two  unequal  cleavages  mutually  inclined  about 
60'.  with  H.  =  6,  GT  =  8-367;  color  yellowish,  honey-yellow,  and  luster  vitreous.  From 
Bergen  in  Norway.   Named  after  Dr.  Monrad. 

PiCROPHVXL  Svanberg,  Pogg..  60.  663.  1839.  From  Sala.  where  it  occurs  both  massive, 
witlr  the  cleavage  of  pyroxene,  and  fibrous,  of  a  greenish  gray  color,  with  H.  =  3  5  and  G.  —  3'75, 
Named  from  JtiKpdS.  bitter,  and  tpvXXov,  leaf,  in  allusion  to  the  odor  when  moistened. 

PiTKiRANTiTE  Seluerer,  Pogg..  93,  100,  1854.  Plkarandiie.  Has  a  leek-green  or  dart 
rreen  color,  and  looks  like  unaltered  pyroxene.  From  Pitkftranta  in  Finland.  Scheerer  refer 
Here  part  of  pyrallolite. 

Pyral]>olitb  If.  Hordemkiold.  Schw.  J.,  31.  389,  1820  From  Finland,  where  ii  occur 
mostly  in  limestone,  with  pyroxene  and  scnpolite.  A  pyrallolite  from  Sibbo  in  Finland  hai 
been  named  Vargasite,  after  Count  Vargas.  Buot  Min..  2,  676.  1841;  Wargasit  Oerm.  Thi 
crystallioe  structure  is  that  of  pyroxene.   Named  from  nvp,  fire,  aAAos,  other. 

Strakonitzitb  ZepharovCJ'.,  Jb.  G.  Reichs. ,  4,  695.  1858.  Approaches  steatite.  It  occur 
In  greenish  yellow  crystals,  soft  and  greasy  fn  feel,  with  G.  =  1-91. 

Uralite  Rok.  Pogg  ,  22,  321,  829.  1831;  27,  97,  1833;  31,  609,  1831.  Pyroxene  alterei 
tDamphibole.    See  further,  p.  890. 

326.  AOMZTE.  tk.c\\m\\.  Strom,  Ak.  H.  Stockh.,  160.  1821,  and  Bert.,  lb..  168.  Akmj 
Qerm.  Acmite. 

Aeoiritb.    ^girin  Etmark,  Berzettus.  Jb.  Min.,  184,  1835. 

Monoclinic.  Axes:  a\h'.i=  1-09957  :  1  :  0-60120;  =  73°  lOt'  =  001  , 
100  Brogger'. 

100  A  llO  =  •46''  28',  001  A  lOl  =  31"  52|',  001  A  Oil  =  29**  55i' 

Forms':  /  {310.  ».3)  ff(S02.  J-i)  0  (661.  6)  S  (311.  3  3> 

a  (100,  t-i)  L  (730.  i-J)  ,  (in,  i)  D.  (881,  8)  Q  (161 .  6-6) 

b  (010,  i-t)  m  (tlO,  /)  ^  (331,  3)  p  (ggj^  &'(i9l.  9-9> 

X  (510,  »5)  p  (iOl,  M) 

JT  "    =   38°  40'        a  B    =  60'  59*'        a's   =   77'   1'  «f'    -  -eO'  ir 

mm"-  =  *92°  56'        m  *     =  58'  454'        a  S  =  •39°  36'  00'  =  95'  25*' 

o  p     =  74°  57'        m  O   =  13°  6+'        a  O  =  60°  81'        Bff  =  •98'  20' 

On  ^aiRiTE:  BrOgger  has  observed: 

a.  6,     7(1110.1 11),  x,/.  W*  (16160,  ^ff).  m.  j»,  «  (111.  - 1),  e(321,-2),  f.  v  (551 

0,  n,  ^  (451,  -  5-i),    ^(592,  -M),    Z  (4-10-8,  V4).    *  (Sl3.  ffi). 

The  angles  are  sensibly  the  same  as  those  of  acmite;  BrOgger  measured: 

mm'"  -  93°  49'.  ap  =  74°  66'.  ttf  =  60'  16',  ««'  =  48°  41',       =  68*       mJ  =  1ft-  ( 

tlio  J  J'  =  107°  Oi'  (calc.  Bgr.},  J  U  a  cliaractOTistlc  fonn. 
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Twins:  t7<  pl>  a,  very  common^  t.  1;  crystals  often  polysynthetic,  with 
«Dclosed  tvinning  lamellse.  Crystals  long  prismatic, 
Tertically  striatea  or  channeled;  the  prisms  bent, 
twisted  or  broken.  Acute  terminations  very  character- 
istic; faces  often  rough  or  rounded  (a,  b,  p,  s).  In- 
clined hemihedrism,  like  pyroxeriej  probable. 
The  above  applies  to  ordinary  acmiu. 

For  agirite.  the  crystals  are  prismatic  |  h  with  m  prominent, 
also  a,  b,  and  usually  termlnateo  by  a  (111),  or  p  (101)^  or  with 
J (502) andp  (101);  again,  prismatic  by  extension  of  (ill)  with 
19  smalt.  Tvrms  not  common.  Also  occurs  in  gnjups  or  tufta 
ct  slender  acicular  to  capillary  crystals,  and  in  fibrous  forma. 

CleaTB^:  m  distinct;  b  less  so.   Fracture  uneven. 

Brittle.  H.  =  6-6-5.  G.  =  3-50-3'55  Bgr.  Luster 
vitreous,  inclining  to  resinous.  Streak  pale  yellowish 
gray.  Color  brownish  or  reddish  brown,  green;  in  the 
iructure  blackish  green.    Subtransparent  to  opaque. 

Crystals  of  acmlte  often  show  a  marked  zonal  structure, 
green  witliiu  and  brown  on  the  exterior,  particularly  \a,b,p  (101), 

The  browQ  portion  (acmlte,  see  below)  is  feebly  pleochroic,  the  green  ((Egirite)  strongly 
pleocbrolc.  Both  have  absorptioo  a>b>c,  tmtthe  former  has  a  light  brown  with  tingeof  green, 
i  greenish  yellow  with  tinge  of  brown,  c  brownish  yellow;  the  latter  has  s  deep  grass-green, 
b  lighter  grass  green,  c  yellowish  brown  to  yellowish. 

Optically  — .  Ax.  pi.  B  A.  Bx.  A  (!  =  a  A  (!  =  +      to  6** ;  for  acmite  +  5^'  to 
6^  for  sgirite  +  ^i"  to  3^°.   Axial  angles  large.    For  segirite,  Bgr.: 
Na  SB  =  184'  ST     8H.  =  68"  41'     2H,  =  117'  IV  aV.  =  68"  28'     fi=  1-758 

Also.  L&ven,  fi,  =  1-8084  Na/Saoger  (Kosenbusch). 


1,  AcmUe;  3,  .^S^rite, 
Norway,  BrOgger. 


Comp.,  Tar.— Essentially  NaFe(SiO,),  or  Na,O.Fe,0,.4SiO,  =  Silica  52-0,  iron 
Ksgaioxide  34*6,. soda  13*4  =  100.    Ferrous  iron  is  also  present. 

Tlie  analysis  of  Doelter  as  interpreted  by  him  gives,  with  89  p.  c.  of  the  characteristic 

MaPe(8iO,)„  also  6  p.  c.  of  FeFe.SIO,,  8*7  p.  c.  of  FeAISiO,  and  I  Bp.  c.  of  CaMnOiO,).. 
BrOgger,  however,  is  inclined  to  assume  the  presence,  with  85  p.  c.  of  NaiFes(SiOi)4,  of  15 
p.  c.  of  FeFe.(9iOi),. 

"Die  essential  identity  of  acmlte  and  sgiritewas  shown  by  Tscbermak,  Mln.  Mitth.,  88, 
1871;  it  had  been  earlier  suggested  by  Rose.  Kryst,  Cli..  76,  1858. 

BrOgger  regards  tbe  interior  greeo,  highly  pleocbrolc,  portion  of  tbe  acmite  crystals  (noted 
ibove)  as  identical  with  the  characteristic  a-girile,  while  to  the  acmite  proper  belooirs  the  feebly 
pleochroic  brown  exterior  with  greater  angle  of  extinction  (to  -j-  6°).  Aemite  is  characterized 
Dv  the  prevalence  of  twius,  the  acute  torminatioos,  the  common  occurrence  of  S(310,  etc. 
With  offtriia  alm-ple  crystals  are  the  rule  and  twins  rare;  the  crystals  are  more  often  bluntly 
terminated,  with  J  (593)  prominent;  also  of  quite  distinct  habit,  prismatic  |  111.  Tbe  color 
and  higher  angle  of  extinction  of  tbe  acmite  indicates  greater  iron  percentage. 

AnaL— 1,  Rg.,  Pogg.,  103,  800.  1858.  2,  Doelter.  Min.  Mitth.,  1,  379.  1878.  8,  Id.,  ib..  p. 
374.  4,  5,  Id.,  ib.,  Zs.  Kr.,  4,  84,  1879.  That  these  analyses  are  of  segirite  and  not  arfvedsonite 
sfiems  to  be  suflaciently  shown  by  Rg.,  Min.  Ch.,  E.;.,  24^  1886,  cf.  Lorenzen.  6,  Lorenzen, 
JHiD.  Hag.,  6.  55. 18S3.  7,  Forsberg,  quoted  by  Ramsay.  Fennla,  3.  No  7, 1890  (Oeol.  Beob. 
Halbiaael  Kola.)  8,  J.  L.  Smith.  Am.  J.  8q..  10,  60,  1876. 

L  Rundemyr 


a. 

8.  Brevik 

4.  Kaag^luaisok 

6' 

7.  Kola  Peoinsula 


O. 

8-53 

8*501 


8-68 
8-51 


SiOv.  Al.O.  Fe,0,  FeO  MnO  CaO MgO  Na,OK,0_ 
61-66    —    28-28  5  23  0-69    —    —    12-46  0  43  TiO,  1  11, 

[ign.  0-89  -  100-25 
51-85   1-59  8211   2  59  0*37    (r.    —    11 S  «r.  =  99  40 


I  51-74 
62-22 
t  49  91 

49-04 
51-83 


0-47 

0-  64 

1-  24 
1-80 
0-60 


2617  8-48 

28-  15  5-85 
32-88  18-95 

29-  54  482 
21  03  8-14 


0-46 
0-64 

0-  42 

tr. 

1-  00 


6-07  J -79 
219  /1-45 
1 •73/0  21 
2-70  tr. 
801  1-47 


i.  Hot  Springs.  Arte  8*58       61-41  1-82  28  80  9-45    —    2-08  0  81 


11  03  0-34  =  100-54 
1011  0-84  =  100-99 
9-49  0-83  =  100  09 
13-81   tr.  =  101-21 
11-87  0-86  ign.  0-60 
[=100-28 
11-88  $r.  TiO,  O'lai 
100-8S 
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SILICATES. 


Tyr.,  etc.— B.B.  fuses  at  2  to  a  lustrous  black  magoetlc  globule,  coloring  the  flame  deep 
yellow;  with  tbetluxes  reacts  for  iron  and  sumetimes  manganese.    Slightly  acted  upon  by  acids. 

Obt. — The  original  aemite  occurs  at  Rundemyr,  east  oi  the  little  laKe  called  Rokebergskjcro, 
in  the  parish  of  Kker,  near  KoDgsberg.  Norway,  id  a  pegmatyle  vein;  it  is  in  sleader  crystala, 
sometimes  a  foot  long,  embedded  in  feldspar  aod  quartz;  the  crystala  are  of  t«D  bent  or  fractured 
and  recemeated,  and  are  quite  fragile. 

'  .^^riU  (and  acmite)  occurs  with  loucophaoite,  caucriDfte,  elseollte,  etc.,  Id  the  e1teolil«- 
syenite  and  augite-syenlte  of  southern  Norway,  especially  along  -the  Langesuud  fiord  iu  itic 
Brevik  "  regiun;  atso  near  Laurvik,  Sande  fiord,  and  Fredriksvarn.    Also  ut  Kangerdluarsuk, 
Went  Greenland,  in  a  Bodalite-syenile  with  eudialyle,  arfvedsonile,  etc.;  also 
3.  at  Ditrd,  Transylvania  (acmite ?^  and  similarly  associated  elsewhere;  in  the 

acid  lavas  of  San  Anguel,  one  of  the  Azores. 

Id  the  U.  S.,  lu  minute  crystals  in  a  dike  of  elsollte-syeoite  Id  norlhwesieni 
New  Jersey.  At  the  Hot  Springs,  Magnet  Cove,  Arkansas,  in  tine  prismatic 
crystals,  up  to  6  inches  or  more  in  length,  often  bent  and  twisted  and  witU 
tapering  terminatioos.   In  Canada,  at  Montreal  and  BcIodU  \u  claiolite-syenite. 

A  green  pyroxene  occurring  as  an  alteration  product  of  a  blue  umphitwle 
allied  to  arfvedsonite  or  riebeckite  (see  p  4(X).  is  referred  (o  segirite  by  Cross; 
It  occurs  in  certain  rocks  forming  dikes  iu  ArciuEan  guclsses  in  Cfuster  Co  ,  Colo- 
rado   Am.  J.  Sc..  39,  869,  1890. 

BrAgger(Kc..  p.  830)  is  inclined  to  regard  the  crocidolite  of  Slavem,  Norway, 
and  perhaps  also  that  of  S.  Africa  as  a  variety  of  Kgiiiie  {agirin-atbat) ;  but 
Boe  crocidolite,  p.  400)  ^ 

Aemii«  is  from  dic/iV,  a  point,  in  allusion  to  the  pointed  extreoiitiai 
of  the  crystals.   ./EgiriU  is  from  ^gir.  the  Icelandic  god  of  the  sea. 

Alt— Occurs  altered  to  noalciie  in  Norway  (Bgr  ).    Williams  suggests  that 
manganpectolite  at  Magnet  Cove  may  have  been  derived  from  the  legirite. 
Schrauf.  Ref.— ■  Zs.  Rr.,  16,  295.  1890;  he  describes  in  detail  the  nciuite  and  sgirite 

of  the  islands  in  the  ^angesuod  tiord,  Norway,  gives  the  earlier  literature  for 
the  species,  etc.  For  early  observations,  see  Mitscberlich,  Ed.  Phil.  J.,  9,  55,  1828;  Ph.,  Min., 
151,  1837;  Rath,  Fogg..  Ill,  254.  I860;  Schrauf,  Atlas.  Tf.  ii,  1864. 

Note  also  that  the  a  (ill)  of  BrOgger  is •  (Oil,  T)  of  Bath, p=c  (001),  8  (Sll)  =  (211,  m), 
O  (661)  =  o  (561),  P(361)  =  *  (861);  cf.  f.  3.  This  change  of  position,  which  better  exhibits  the 
relation  of  form  to  pyroxene,  is  probably  the  reason  why  most  authors  have  given  Bx,  /\i  =  —  Z*. 
while  Br5gger  makes  the  same  angle  positive,  that  is  with  him  the  bisectrix  (a)  falls  in  *he  front 
obtuse  aual  angle,  inalead  of  in  the' acute  angle. 


337.  BPODUMBNE.  D'Andrada,  Scherer's  J..  4,  80,  1800;  J.  Phys..  61,  240,  180a 
Triphaue  Saup,  Tr.,  4.  1801.   Hiddenite     L.  Smith,  Am.  J.  Sc.,  31,  128,  1881. 

Monoclinic.  Axes:  d  :  h  :  d  =  1'1238  :  1  :  0-6355;  /?  =  •69"  40'  =  001  A  IOC 
J.  D.  Dana'. 

100  A  110  =  46°  30',  001  A  101  =  33"  25^',  001  A  Oil  =  30°  47^'. 


Forma*; 

a  (100.  «) 
b  (010,  i-i)* 
c  (001,  0) 

I  (320,  i^) 
m  (110,  /) 


k  (230,  i-iy* 
u  (120.  t'-2) 
n  (130.  i  % 
2(160,  1-6)* 


p  (111.1) 
q  (382.  \f 
r  (221,  2) 
9  (441,  4}* 


S  (181,  -  8^ 
■  (261,  - 


^  (312,  f-5)« 
/  (211,2-5) 
D  (421,  4-2)* 
u  (S21,  8^ 

Also  In  etching-flguree*,  BrazU,  v  (101.  -  l-l),  w  (301,  ^  2-1). 


J?'(011.  1-i)* 
d  (031.  2-i) 


ir(681, -8-l)» 
e  (241,  -  4r^y 


If 
mm" 

mw 

nn' 


=  70*  II' 
=  •98°  0' 
=  to'  46' 
=  86*  (H' 
-  61°  85' 
=  100'  0* 


ed 

m'p 

m'g 


•60*  C 
69*  8' 
44*  81' 
84"  40' 
17'  40i* 


mg 
me 
mp 
ap 
ar 


10*  18' 
31"  46' 
76'  34' 
78'  64' 

62' m 


h' 


y  (561.  M] 
t>  (841,  4-4; 
X  (231.  3-1 
u  (243,  f  I 
e(241.  4^2 
f  (481.  8-2 


64'  48* 

63"  31' 
88*  84' 
96*  23* 
107'  a4' 


Twins:  tw.  pi.  a.  Crystals  prismatic,  often  flattened  \  a\  the  vertical  plan 
striated  and  furrowed;  crystals  sometimes  very  large.    Also  massive,  cleavable. 

Cleavage:  m  perfect.  A  lamellar  structure  f «  sometimes  very  promineTit, 
crystal  then  separating  into  thin  plates.  Fracture  uneven  to  subconchoid 
Brittle.  H.  =  6'5-7.  G.  =  3  13-3-20.  Luster  vitreous,  on  cleavBge  snrfat 
somewhat  pearly.  Color  greenish  white,  grayish  white,  yellowish  green,  eiriera 
green,  yellow,  amethystine  purple.  Streak  white.   Transparent  to  translucent. 
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Fleochroism  stronc  in  deep  green  varieties.  Optically  +.  Ax.  pi.  |  h.  Bx.  A 
i  =  +  SG"*  Dx.,  =  %4r  to  25|^  Greim.  Diapersion  fi  >  v,  bocizontaL  BefraotiTa 
indices  and  axial  angles: 

H.  CtnllDa,  Na  a  =  1-651        fi  =  1669        y  =  1*677        BiuU  fl,  :=  1-668  Dx.* 

BikU.  ted,  a  :=  1-660        jtf  =  1-666        r  =  I'O'K  I.6vy.Lcx.< 

BiuU    SHiur     64*  47     SH-^  =  64*  68i'    SU^lm  =  66*  41  Oreim*. 

7ar.— 1  Ordtoory.  Color  white  or  nearly  white,  yellowlih,  rarely  amethyttiDe;  commonly 
hi  Bnttened  prismatic  ciystals,  often  very  large,  up  to  4  feet  or  more  In  length  and  18  inches 
across. 

S.  Htddenits.  Color  yellow-greeD  to  emerald-green,  the  latter  need  aa  a  gem,  Resembling 
tbe  emerald  but  showing  more  variety  of  color  because  of  its  pleochroism.  In  small  in.  to  ^ 
iBcbcb  looe)  slender  prinnatic  ciyBlals,  snrfacei  often  etched  as  the  resnlt  of  the  action  of  soma 
natural  solvent. 


Fig.  1,  Norwich,  Mass.  S-i  StdderUts,  Alexander  Co.,  N.  G.  6.  4,  Sketches  of  natural 

crystals,  W.  £.  Hidden. 

Camp,— LiAl(SiO,),  or  Li,0. AI,0,.48iO.  =  Silica  64-6,  alumina  27*4,  Hthia 
8-4  =  100.  Generally  contains  a  little  sodiam;  theTarioty  hiddenite  also  chro- 
mium, to  which  the  color  may  be  due. 

AmO.— 1,  3,  Rg.,  Pogg.  Anp..  86,  546.  1853.  8,  Thomson,  Mln..  1,  802.  1836.  4,  Pisani, 
t.  R..  84,  1509,  1877.  5,  6,  Doelter,  Min.  Mluh.,  1.  S28,  686, 1878.  7,  Jannairh.  Jb.  Min.,  1, 
196,  1888  8.  9.  Julleo,  Ann.  N.  Y.  Ac.  Sc.,  1,  822,  1870.  10.  Penflcld,  Am.  J.  Sc..  20.  £69, 
188a    11,  J.  L.  Smith,  ib..  21, 128,  1881.   13,  Gentb,  lb..  23.  68. 1883. 


0. 

SiO, 

Al.O, 

FeO 

CaO 

MgO  Li.O  K,0  Na.O  Ign. 

I.  UtO 

8183 

6503 

3914 

It. 

0-60 

0-15 

5-47  0  14 

0-46    -  =  100-88 

8.  Tyrol 

8187 

66-58 

39-04 

142 

0-97 

007 

4-49  0  07 

007   —  =  101-66 

8.  KUliaey 

68-81 

28-51 

088 

0-73 

5-60  — 

-     -86  =  9ft  84 

4.  Bmzil 

816 

68-80 

27-93 

117'  0-46 

6-75  — 

0  89    —  =  101-00 

6.  HiintinEton 

63-79 

2708 

0-89 

0-78 

0^1 

7  04  0  13 

I'lO    -  =  101-41 

6.  Brazil 

63-34 

37  66 

115 

0-69 

7  09  — 

0-98   -  -  100-91 

7.  " 

8174 

64-82 

37-79 

0-67 

017 

7-45  — 

0-65  ri3  =  101  07 

8.  Gosheo 

819 

68-27 

38-73 

1-17*  0  -11 

%^ 

6-80  1*45 

0-99  0-86  MdO0-R4 

[=  100  03 
0  60  0-46  MnOl-04 

9.  Chesterfield 

8196 

61-86 

38-48 

3-78> 

0-79 

1-55 

6-99  1*88 

[=  100-69 
0-89  0  34  =  90  90 

10.  Branchvllle 

8-193 

1  64-36 

27-80 

0-30* 

7-68  tr. 

11.  Alex.  Co..  mddenita  8170 

64-35 

3810 

0-85* 

7-05  - 

0-50  0  15  =  100-40 

8166 

68-95 

36-58 

1-H 

6-83  0  07 

1-54  —  Cr,O.018 

[=  100  116 

■  loci.  MnOO-12 

*FeiO. 

The  formula,  as  given  above,  was  first  correctly  established  by  Doelter. 

Pyr^  eto.— B.B.  becomes  white  and  opaque,  swells  ur  imparts  a  purple-red  color  (titma)  o 
tbe  flame,  and  fuses  At  3'5  to  a  clear  or  white  glass.  The  powdered  mineral,  fused  wHh  % 
mixture  of  polaseiura  bisulphate  and  lluoHte  on  platinum  wtoe*  gives  a  more  Intenaa  lltbta 
Teaction    2Vot  acted  upon  by  acids. 
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Obf. — Occurs  on  tbe  telaod  of  TJtO  {□  SOderinanlaDd,  Swedeo,  with  magaetite,  quartz, 
ioiirmaliQe,  and  feldBpsr;  also  near  Sterziag  and  Liseas  in  Tyrol;  of  a  pale  green  or  yellow- 
Uii  color,  embedded  io  erauite,  at  Killiney  Bay,  near  Dublin,  and  at  Peterbeaa  in  Scotland;  in 
fiuiatl  transpareut  crystals  of  a  pale  yellow  in  Brazil,  province  of  Minas  Gerafis. 

iQtheU.  S.,  in  granite  at  Goshen,  Mase.,  associated  atone  locality  with  blue  tourmalins 
and  beryl;  also  at  Chesterfield,  Chester,  Huntington  (formerly  Norwich),  and  Sterling.  Mass.; 
nl  Windham,  Maine,  with  garnet  and  staurolite;  at  Peru,  with  beryl,  trlphylite,  petalite;  at 
Winchester,  N.  H.;  at  Brooklield,  Ct.,  a  few  rods  north  of  Tonilinson's  tavern,  in  small 
grayish  or  greenish  white  individuals  looking  like  feldspar;  at  Branchville,  Ct.,  in  a  vein  of 
pe^iuatyte,  with  lithiophilite.  urauinite,  several  niauganeiiiau  phosphates,  etc.;  the  crystals  are 
L>fien  01  immense  size  embedded  in  quartz;  near  Stony  Point,  Alexander  Co.,  N.  C,  the  variety 
iu  cavities  in  a  gneisBoid  rock  with  beryl  (emerald),  monazite,  mtile,  allanite,  qunnz, 
mica,  etc.;  near  Ballground,  Cherokee  Co.,  Ga. ;  in  South  Dakota  at  the  Etta  tin  mine  in  Pen- 
tiington  Co.,  in  immense  crystals.  At  Huntington,  Mass  ,  it  is  associated  with  tripliylite, 
ukica,  beryl,  and  nibite;  one  crystal  from  this  locality  was  16^  inches  long,  and  10  inches  in  girt. 

The  name  spodumcne  is  from  aituSlo?,  (uh-eolored.  Named  triphane  by  HaQy  from 
TpKpavT/S,  appearing  threefold,  in  allusion  to  his  idea  that  the  crystals  are  divided  by  three 
phines  with  nearly  equal  ease.    Hiddenile  is  named  for  W.  E.  Hidden  of  New  York. 

Alt. — The  spodumene  at  Guebeu  and  Chesterfield  is  extensively  altered;  pseudomorplis 
occur  of  cymatolite  (see  below),  killinite,  muscovite,  albite,  quartz,  ami  of  "  vein  granite;  ' 
c-f.  Julien,  Ann.  N.  Y.  Acad..  1,  818,  1876.  Similar  alteration-products  at  Bmochville  are 
described  by  Brush  and  Daua,  Am.  J.  Sc.,  30,  257.  1880;  the  following  is  a  summary  of  their 
leBulls; 

(i  Spodumene.  The  first  product  of  the  alteration  (Branchville),  resulting  from  the  exchaDpe 
of  Na  for  one-half  the  Li,  is  "  fi  spodumene."  It  is  compact,  apparently  homogeneous,  with 
an  iodislinct  fibrous  to  columnar  structure.  H.  =  8-5-6.  G.  2  644-2  649.  Color  white, 
milky,  or  greenish  white.  Tmnslucent,  Fusibilltv  =  2'25.  Three  analyses  on  material  from 
(lillerent  crystals  gave  nearly  identical  results.  It  is  decomposed  by  HCI  into  two  portions, 
ouo  soluble  and  the  other  insoluble.  Analyses  by  Pentield:  1,  of  the  original  material;  2,  the 
soluble  portion  3210  p.  c,  calculated  to  100;  8,  insoluble  portion,  67  56  p.  c: 


SiO,  Al,Oi       Li.O  Na,0  E,0  Ign. 

1.      tpodunune      {  61-51  26-56  '    8  50        S'U  0-15  0  29  =  lOO'lS 

3.  Soluble                48  13  40-50      lO  W        —  0-47  —  =  100 

8.  Insoluble              68  18  20  07         —  11  75        —  —  =  100 

The  Insoluble  portion  is  albite,  the  soluble  is  eucryptite.  Examined  under  the  microscope 
ia  sections  (1)  parallel  to  fibers,  the  irregular  interlacing  fibers  of  eucryptite  are  seen  embedded 
io  albite;  (2)  transverse  to  fibers,  the  eucryptite  is  in  bands  with  hexagonal  outline,  surrouuded 
by  albite,  like  quartz  in  a  "  graphic  granite."   See  further  Ena-yptiie.  p.  426. 

Cymatoliie.  A  second  stage  in  the  alteration  is  the  formation  of  cymatolite  (C.  U.  Shepard, 
Daua,  Min.,  p.  455,  1868).  It  has  a  fibrous  to  wavy  structure,  silky  luster,  white  or  slightly 
pinkish  color;  H.  =  1-5-2;  G,  =  2  69-2  70.  Tbe  cymatolite  from  Goshen  was  earlier  (Eng. 
Mug.  J..  33,  217)  called  aglaite  by  Julien.    Analyses.— 1,  2,  8,  Julien,  1.  c.    4,  Penfield,  1.  c. 

SIO,  A1,0,  Fe,O.MnO  MgO  CaO  Li,0  Na,0  K,0  H,0 

1.  Goshen             68T>1  2180  0-85   0  29  1-44   0-84  0  19   6  88   6  68  2-40-=   99  88 

3.  Aglaiie  58-11  24  38  l-fi6  0  18  0  75  0-48  009  2-.'57  8-B8  301*  -  99-61 
S.  Chesterfield   *  58  58  22  28  1  77   015  0-45   0  98  O'lO   9  08   4  48  2  08'  =  99-90 

4.  Branchville    f  60-55  26  38  —     0*07     —      —  0  17   8  12   8  84  1-65    =  100-28 

*  With  nitrogenous  organic  matter  0-44  *  Do.  0-43,  '  Do.  undet. 


This  corresponds  to:  (Na,K,H)AlSi,0,  or  (K,H)AlSiO,  +  NaAlSLO,.  The  microscopi' 
examination  shows  that  cymatolite  is  not,  as  previou!<ly  assumed,  a  simple  mineral,  but 
corresponding  to  the  formula,  a  very  uniform  mecbnnlcai  mixture  of  muticovite  and  albiu 
1ii  some  sections  the  transitions  from  (i  spodumene  to  cymaiolile,  i.e.  from  eucryptite  t 
muscovite,  are  clearly  seen.  In  other  cases  the  muscovite  and  albite  have  each  segregate 
tujiether,  so  that  they  are  distinct.  For  example,  in  figure  2,  a  —  unaltered  spodumene,  (i  = 
/Jifpodumene,  e  =  cymatolite,  g  =  mica,  a  =  ulbile.  Furilierniore  the  successive  stages  of  alien 
[iou  may  be  seen  in  the  same  crystal,  thus  as  shown  in  fig.  1,  Id,  lb,  Ic.  three  sections  i 
itiiervaLs  of  8  to  6  inches  in  a  large  crystal  15  inches  in  length;  s,  ft,  e  having  the  same  meanin 
iis  in  fig.  2. 

As  further  steps  in  the  alteration  there  result:  albite,  often  fibrous,  like  jffspodumen' 
also  muscovite,  and  granular  microcline. 

KilliniU:  Structure,  if  anv,  tluit  of  the  original  spodumene.  Compact,  crypto-crystallin 
H.  =  8  5;  G.  =  2  623  2  fi.'>3.  l^nster  dull  and  greasy  to  vitreous.  Color  bluish  green,  grtf  nj: 
^ay  to  olive-green,  oil-green,  and  greenish  black.  Analyses. — 1,  Julien.  2,  Penlield.  prismat 
variety,  1.  c.    3,  Dewey,  compact,  ibid. 
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8iO,  AUO.  Fe,0.  FeO  MdO  OaO  K,0  Na,0  Li«0  H.O 

1.  Chesterfield    46  80   SiU  53     —    2-33   0  04   0-77   7  24   0-78   O'SS   7-66  MgO  0-48,  CoO 

[0  04,  organic  114  =  100*18 
a.  BranchTUle    48  98  84-73  0  54  0*88  0  64    —    9-«4  0  85    —    6  04  =  100-19 
S.        "  08-47   88-86   0-79   0  43   0-73   017   7-«8   0  44   0  04   4  07      100  16 

Tbe  original  kilHnite  (ThomtKfD,  MId.,  1,  880, 1686)  was  from  KillineyBsy,  Ireland,  where 
it  is  also  an  iiltenUoD-product  of  spodumene,  see  further  6th  £d.,  p.  480. 

The  following  scheme  explains  the  above  changes  of  the  spodumeue,  suppoelng  an  exchange 
of  the  alkali  met^: 

Bpodumene  2[LiAlSi.O.J  -  [LUmiO.      -|-  NaAlSi.O,]  p  spodumene 

Eucryptite  Albile 

=  [(K,U)AlSiO,  +  NaAlSi.O,]  cymatolite 
Muscovite  Albite 


Experiments  showing  the  effect  upon  spodumene  of  solutions  of  potasBium  and  sodium 
carbonates,  see  Lembvrg,  Za.  G.  Gcs.,  39,  584.  1867. 

Ref:— >  Miny  p.  698,  1850,  169,  1852;  Itath  obtained  for  Alexander  Co.,  No.  Carolina, 
spudumene.  d  -.t:  h  =  1  1288  :  1  :  0-62345;^  =  69°  32^;  the  crystals  were  measured  with 
the  help  of  attached  glass  plates,  Ber.  nied.  Oes.,  May  8,  1886.  The  surface  of  the  crystals  of 
Iiiddenite  are  often  extensively  etched,  and  some  of  the  planes  noted,  cf. '  and  *  below,  may 
\k  simply  corrosion  forms.  ■  J.  D.  D.,  1.  c.  '  £.  S.  D.,  Alex.  Co.,  Am.  J.  Sc.,  33.  179.  1881. 
'  Kath.  1.  c.  •  Am.  J.  Sc.,  32,  804,  1886.  •  Greim,  Jb.  Mln.,  1,  858,  1889.  '  Mhi.  Boches, 
m,  1888. 


338.  JADEITB.  Nephrite  or  Jade  pt.  Jadeite  Damour,  C.  R,  66,  86t,  1863.  Chloro- 
melanite  Id.,  ibid.,  61,  813,  857,  1865. 

MonocUnic  (or  tricliuic)',  with  cleavage  and  optical  characters  like  pyroxene. 
Only  known  massiTe,  7ith  crystalline  structure,  sometimes  granular,  tUso  obscnrely 
columnar,  fibrous  foliated  to  closely  compact. 

Cleavage:  prismatic,  at  angles  of  about  93"  and  87";  also  orthodiagonal, 
difficult.  Fracture  splintery.  Extremely  tough.  H.  =  6-5-7.  G.  =  3-33-3-35. 
Luster  subvitreous,  pearly  on  surfaces  of  cleavage.  Color  apple-green  to  nearly 
emerald-^reen,  bluish  green,  leek-green,  greenish  white,  and  nearly  white;  some- 
times white  with  spots  of  bright  green.  Optically  biaxial,  negative.  Bx»  /\6  =  'Z0° 
to  40°,  2H».y  =  82  48'  Knr.    Streak  uucolored.    Transluceut  to  subtranslucent. 

Comp. — Essentially  a  metasilicate  of  sodium  and  aluminium  corresponding  to 
Eik,dumene,  KaAl(SiOJ,  or  Na,0. Al,0,.4SiO,  =  Silica  59-4,  alumina 25  -3,  soda  lS-4 
=  lOO 
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ChloTomelanite  is  a  dark  green  to  nearly  black  kind  of  jadelte,  containfog  iron  sesquioxidi 
BDd  not  coDformiug  exactly  to  the  above  formula.  Named  from  ^Aw/;oS,  green,  aud  fitXai, 
hlaek. 

AnaL— 1,  Damour,  C.  R.,  66,  801,  18«8.  2,  Id.,  ibid.,  61,  860,  1865.  8-7,  Bull.  Soc, 
Hin.,  4,  157,  1881.  8,  Fellenberg,  Mitlh.  Ges.  Bern,  112,  1665.  9,  10,  Id..  Vli.  Schwciz. 
Gt:s.,  Solothurn,  63,  88,  1869.  11.  Eckstein,  quoted  bv  Fischer,  p.  875.  12.  Frenzel,  Jb, 
Min.,  2,  6  ref.,  1885.  18.  Duir..  1.  c,  1881.  14-17.  F.  W.  Clarke.  Ptoc.  U.  S.  Nat.  Mus.,  II, 
115,  1888.  16,  Dmr.,  1.  c,  1881.  19,  20,  Id.,  I.  c.  1865.  21,  Id..  1.  c.  1881.  22,  28,  G.  W. 
Hawee.  unpubl.  contr.,  1875.  24,  35,  Id..  1.  c.  1666.  26,  Id.,  1.  c,  1881.  27,  Fellenberg, 
quoted  by  Fischer,  1.  c,  p.  881.  28,  Cobeu,  Jb.  Min.,  1,  71.  1884.  29-80,  Frenzel.  ib.,  3,  6  ref., 
1886.   81-38,  86-40,  Dmr.,  1.  c.  1881.   84,  86.  SchoeteDsack,  Inaug.  Diss.,  6,  7,  Berlin,  1886. 


Wsrked  JadeUe, 

O. 

1.  China  8*840 

2.  •■  8-380 
8.  Asia,  tnhits  8-33 

4.  "    green-grajf  8-27 

5.  China,  green  apoU  8'34 

6.  "      green  8  27 

7.  ■'  8-33 
6.  Swiss  Lake-hab.  8-83 


810,  A1,0,  FctO,  FeO 

59  17  22-58     -  1-66 

59  66  22  86  0  14'  0  42 

59-27  25-88  0  71  — 

59  12  22-21  2-73  — 

58-28  23-11  0-64  — 

67  14  8  97  5  49  0  42* 

66  34  6-40  6-60  0  66 

1 58-89  22-40     —  1-66 


MnO  CaO 

—  2-68 

—  2-27 

—  0-63 

—  1-03 

—  1-62 

—  14-57 
14-80 
'  8-12 


0  78I 


9.  China 

8-846 

60  33 

32-85 

1-69 

0-65 

1-58 

10.  MOhrigen-Steinberg  3-298 

11.  Thibet  8-26 

12.  L.  Neu^nburg          3  31 

58-28 
68-38 
57-84 

21-86 

33-00 
33-08 

3-  43 

4-  94 
8-19 

0-32 
tr. 
0-20 

2-53 
8-06 
2-51 

IS.  Mexico,  olive-green  8-80 
14.     "       ligktgr.apoU  8-007 

68-84 
68-88 

34  94 

35-98 

1-48 
013» 

0-24 

1-34 
0-40 

15.     "       pale  grn. 

8190 

6818 

33-58 

1  67 

a-85 

16.  tiardiaal,  pale  green 

882 

69-18 

32-96 

1  87 

1-53 

17.  Culebra,  green 

8-27 

58-83 

21-68 

1-71 

078 

4-92 

18.  Mexico,  emerald-grn.  8-36 

68-20 

19-54 

1-97 

0-84* 

0-07 

6-60 

19.  Morbihao 

yo.  Seuart,  grate-green 

21.  France,  green 

8-344 
8362 
816 

58-63 
68-93 
67-99 

31  77 
18  98 
30-61 

3-84 

1-86 
0-98 

0-28 

8-85 
604 
4-89 

22.  Mexico 

{60-99 

33-30 

0-65 

1-28 

33.  China 

}  68-68 

21  56 

094 

8-87 

•  Cr.O 

1. 

*ZnO. 

Ciiloromelanite. 


MgO  Na,0 
1  15   12-93    =  100-07 
2-41    12-87    =100  63 
0-48    13-63   =  10023 
0-99   13-66    =  9»-7a 

0-  91  18-94  =  9850 
862  6-36  =  luOoti 
8-41     6-88    =  99-59 

1-  38   12-86    K,0  0  49 

[H.O  0-20  =  101  63 
1  16   12  60    H,0  o  n 

[=  100-70 
1-99  12-97  =  1002T 
1  04  9  28  —  99  55 
0-67   14-09   H,0  oaS 

[=  100 1>6 

0-  89  18-00  =  10039 
0'86   11  64   E,0  0  68 

IH,0  1-81  =100  01 

1-  73   11-81    K.O  0  77 

[H.O  0-53  =  100  56 
0-67    12-71    H,0  0  90 
[  =  99-Sl 
8-09    8-18   K,0  0-32 
[H,O0  93  =99  6S 
8-89   10-91    E,0  0  3*; 

[= 

2-  28  11-64  =  1002f 
4-38  11-06  =  100-3( 
8-83     9-42   K,0  l-3( 

[=100  .51 
0-96   18-04   K,0  0  2] 
[H,0  0-74  =  lOO-O 

3-  49   18-09   E,0  0  4 

[=  loo-e 


34.  Dordogiie 
25.  MorbiLan 


G. 

8-413 
8-410 


26.  Mexico.  8-86 
S7.  Swiss  Lake-bab.  8  40 


810. 
66-40 

66-  13 

67-  90 
e6'68 


AUO,  Fe,0,  FeO  MnO  CaO  MgO  Na,0  K,0 


14  76 
1496 

1464 
13-04 


8-27 
834 


6 -06 
6-64 


8-89  — 
—  10-59 


0-06 
0-47 

0-76 
0-99 


5-  49 
6  17 

6-  16 
4-36 


1-  82 

2-  79 

2-21 
8-19 


II  20 
10-99 

10-  77 

11-  48 


tr.  =  99^66 
tr.   TiO,    0  1 

[=  lOO-i 
tr.  =  100-33 
—  =5  100 


Unieorkedjadeite  (Rohjadeit);  also  (86-40)  rocks  approaching  Jadeite  In  composition. 


G. 

SiO, 

AUO, 

Fe,0. 

FeO 

CaO  MgO  Na,0 

K,0 

H,0 

28.  Thibet 

69-17 

33  58 

1-66 

2'66 

1-15  12-98 

—  =100 

£9.  L.  Neueabow 

30. 

8-42 

53  43 

36-00 

2  02 

9-05 

3-56  7-44 

0  20=1(X> 

8  86 

50-30 

2.i-68 

3-79 

11-00 

4-45  6-30 

0-40=100 

81.  Burma 

2  97 

68  "34 

24  47 

101 

0-69 

0-45  14-70 

1  55 

—  =101 

33.  * 

806 

61-51 

23-53 

ir. 

4-35  11-00 

1-29 

—  =MHi 

33. 

8-07 

53  95 

21-96 

0  76 

2-42 

7-17  9-37 

3-70 

—  t=  99 

H4.  Burma 

8-138 

59-70 

22  77 

0-61 

2  52 

1-67  1819 

0-54  =  101 

85.  Thibet  (1) 

8-227 

59  68 

33  83 

0-60 

1-41 

0-53   14  64 

0-34=  99 
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G  810,  AI.O.FcO,  FeO   CaO  MgO  STstO  K,0  H,0 

M.  U.  VIso,  Piedmont  8-85  68-51             1  lU  —      6*05   170   11'84    fr.  —=10018 

S7.0ucliy,L.  Geneva  817  56-45   17  03   7  63  —     476  2-82   11-46    (r.  —-MM 

38. 6L  Uarcel             8  38  65-82   10  05   5  68  —    18  42   0  05     6  74    ir.  —  =101-66 

8».  Val  d'Aogta          8  88  56-74  10'02  4  60  O  Oft^U  OO  9  10    5-40    Ir.  -=99-98 

«)  MantM                8-81  M-58  14-85  8-29  —    12-40  7  60    6*21    tr.  —=  9818 

•  CTiOi. 

ato.— B.B.  fuses  readily  to  a  tnnspareat  blebby  glaas.   Not  attacked  by  acids  atta 
fuifon,  and  thus  differing  fnnn  sauasurite. 

See  Lemberg  on  the  results  uf  treabnent  of  jadette  with  a1kaltn«  carbonates;  it  is  shown 

tbst,  after  fusion,  jadelte  behaves  like  fused  aoalcite.   Zs.  G.  Ges.,  39,  586  et  teq.,  1887. 

Oba.— Occurs  chiefly  lu  Eastero  Asia,  thus  in  the  Mogouug  distr.  iu  Upper  Burma,  In  a 
Tslley  25  miles  southwest  of  Meinkhoom;  this  jadeite  is  fouod  !u  rolled  musses  in  a  reddish 
cfay,  and  specimens  gave  a  speciflc  gravity  of  3-34,  S'Sd,  8-24 ;  easily  fusible  (Mullet*).  Also  in 
Yungcbang.  province  of  Yunuan,  soulhern  China  (Pumpelly^)  ;  in  Thibet.  Much  uncertidnty 
previiila,  however,  as  to  the  exact  localities,  since  jadeite  and  nephrite  have  tisually  been  cou- 
/ouoded  together.  Hay  occur  also  on  the  American  continent,  in  Mexico  and  8ouih  America; 
perhaps  also  in  Europe. 

Analyses  29,  8U  are  of  rolled  masses  of  ^elle  from  the  shores  of  L.  Neuenburg  in 
Switzerland,  which  may  have  come  from  a  local  source.  Anal.  8fr-40  are  of  various  soda-bearing 
neks,  approaching  Jadelte  more  or  less  closely  in  composition,  and  also  betiered  to  have  been  of 

European  origin. 

/adeite  has  long  been  highly  prized  In  the  East,  eapeciatly  Id  China,  where  it  Is  worked  into 
Drmunents  and  utensils  of  ffreat  variety  and  beauty.  It  is  also  found  with  the  relics  of  early 
DUD.  thus  in  the  remains  oi  the  lake-dwellers  of  Switzerland,  at  various  points  in  France,  in 
Kexico.  Greece,  Egypt,  and  Asia  Minor.  Mr.  Fumpelly  remarks  that  the  feiUui  (—  kingfisher 
plumes)  Is  perhaps  the  most  prized  of  all  stones  among  the  Chinese.  He  also  observes  that  the 
eJtalchihuiu  ot  the  ancient  Mexicans,  of  which  be  had  seen  many  specimens,  is  probably  the  same 
mineral;  but  W.  P.  Blake  refers  this  name  to  the  turquois  from  the  vicinity  of  Santa  Fe.  See 
turquoia.  The  question  of  the  origin  and  distribution  of  jadeite  is  of  great  interest  and  has 
been  much  discnssed.  Cf.  Fischer,  "Nephrlt  und  Jadelt  nach  thren  mineralogiscben  Elgen- 
ichaften,  so  wie  nach  ihrer  urgeschlchtlicheu  und  ethnog-raphlscben  Bedeutung,"  Stuttgart.  I876, 
1880.  Also  Arcruni.  Zs.  Kthool.,  15.  163,  1888;  Meyer,  Mitth.  AnthropoL  Ges..  Wien,  15,  1885; 
ft  ai.,  see  further  jade,  below. 

BeC — ^  On  the  microscopic  structure  of  jadeite,  cf.  Dz.,  1.  c.,  1881;  Cohen,  1.  c;  Erenner, 
Jb.  Mhi.,  2,  178.  1888;  Arcruni,  Jb.  Mln..  2,  6  ref.,  1885;  UeirlU.  Proc.  U.  8.  Hua..  11, 128^ 
388a    *  Min.  India,  94. 1887. 

■  Pumpelly,  Oeol.  China,  1866  (Bmlthsou.  Oontrlb.,  16, 118). 

Jask.  a  general  term  used  to  include  various  mineral  substances  of  tough  compact  textur« 
and  nearly  white  to  dark  green  color  used  by  early  man  for  utensils  and  ornaments,  and  still 
highly  valued  in  the  East,  especially  in  China,  where  it  is  called  Jt(  or7u-«At%  (yu-stone).  It  in- 
cludes properly  two  species  only:  n«pAr»te,  a  variety  of  amphibole  (p.  889),  either  tremolite  or 
actinolite.  with  O  .=  2-95-8-0,  and>idnf«,  which  is  classed  with  the  pyroxene  group  and  tn  com- 
position is  n  8f>da-Eii>odumeoe,  with  G.  =  8-8-8*85;  easily  fusible. 

The  jude  of  China  belongs  to  both  species,  so  also  that  of  the  Swiss  lake-habitations  and  of 
Vextco.  Of  the  two,  however,  the  former,  nephrite,  is  the  more  common  and  rndtes  the  jada 
<ax-6tnne  or  Punamu  stone)  of  the  Maoris  of  I4ew  Zealand;  also  found  in-Alaska. 

The  name  jade  is  also  sometimes  loosely  used  to  embrace  other  minerals  of  more  or  less  sim- 
ilar characters,  and  which  have  been  or  might  be  similarly  used — thus  altlimanite,  pectollte,  ser- 
pentioe;  also  vesuvianiie,  garnet  Cf.  remarks  under  these  species.  Boweniie  is  a  jade-llke 
variety  of  serpentine.   The  ' '  jade  tenace  "  of  de  Saussure  is  now  called  saussurite. 

339^  WOLIUkSTONITB.  Tafelspath  Sttit*,  Neue  Einr.  Nat.  samml.  Wien,  144,  1798. 
Tabular  Bpnr.  Scbaalstein  Faro..  1808,  Ludwig's  Min.  Weru..  2.  212.  1804,  Mobs,  Null  Kab., 
a,  1, 1804.    Wollastonlle  K,  Tr.,  18i2.   Vilnite  (fr.  Vilna)  UarodeH,  Dz.,  Min.,  1,  564, 1862. 

Monodxnio.  Axee  hii\6  =  1*05313 :  1  :  0-96761;  =  84"  30'  =  001  A  100 
Jbth'. 

100  A  110  =  •46"  21',  001  A 101  =  45*'  6',  001  A  Oil  =  43"  65|'. 

Ponns*:  «  (820.  AD       m{V»,Ut)  Jb  (l08,  fl)         <  (705,  f1)      /  (111,  1) 

J  (100,  *^  A  (540.  ,jQ3  _     .        a  (102.  H)         •  (201,  2-1)      n  (&a2.  \-\) 

*  (ow.  0)     «  aw,  1)      \'  r:;    /?  (805.  |i)    r  (Aoi.  8-i)  t>  m.  -1-^) 

i  (880.  i-f)        9  (840,  ^)  ^     >     ^  /       f  fiOj^  y  ^011^  ^  (^22,  1-^) 
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anjoATm. 


da" 

42°  65' 

ea 

86"  34' 

wt'" 

e»'  M' 

cfi 

80°  6' 

hh- 

79'  68' 

et 

65°  86' 

mm" 

9a-  4S' 

ea 

65'  46' 

zas' 

5V  0' 

er 

74°  69' 

ete 
oe 

28°  89' 
40"  V 

ait 
at 

44°  87' 
60°  2S' 

17"  86' 

9tf 

87'  61' 

55*  88' 

cm 

93°  48' 

m/ 

W  16' 

en 

62°  87*' 
45-  86' 

ep 

tfi 

48'  7' 

«/ 

•88'  ir 

o'»  =  47"  ir 

ail  =  75*  171' 
=  68'  94' 

r  =  '^3°  26' 
nn'  =  61°  22' 
pp'  =  60'^  24' 

^^'  -  84*  sr 


I 


TeiuTiiu,  Rath. 


FlgB.  1,  8,  Diana.  N.  Y.,  Pfd.   8.  YesuTius.  Bath.   4,  Santorin.  Hbg. 

Twini:  tv.  pi.  a.    Crystals  commonly  tabular  [  a  ore;  also  abort  prismatic. 

Usually  cleavable  massive  to  fibrous,  fibers  parallel  or 
6.  reticulated ;  also  compact. 

Cleavage:  «  perfect;  alsoc;  /  (101)  less  so.  Fnuv 
ture  uneven.  Brittle.  H.  —  4-5-5.  G.  =  2-8-3-9. 
Luster  vitreous,  on  cleavage  surfaces  pearly.  Color 
white,  inclining  to  gray,  yellow,  red,  or  brown. 
Streak  white.  Subtransparent  to  trauslucent.  Op- 
tically  ■  Bx.  A  (!  =  +  37°  40'.  Dispersion  p  >  r 
weak;  inclined  strong.    Ax.  pi.  p  b. 

2Er  =  70°  40'    2E^  =  69°    SiE,  =  68"  24'  Di. 

Conp. — Calcium  metasilicate,  CaSiO,  or  CaO.SiO,  =  Silica  51'7,  lime  48*3  =  10(k 
AnaL— 1.  Bath.  Pogg.,  144.  890.  1871.   8,  Lemberx,  Zs.  O.  Ges. ,  24. 851, 1878.   8.  Clemoi. 
dn  (Piquet),  Ann.  Mines,  1,  415,  1872.  4,  Fouque,  C.  R,  80,  631, 1876  ;  other analyns  of  la 

Sure  material  ehow  from  7  2  to  9*6  of  A1,0,.   S.  Loczka.  Zb.  Kr..  10,  89,  1884.   8,  Funara,  Za 
9,  888,  1884.   7,  Nlkolayev,  Mio.  Kussl.,  9,  29,  1884.   8.  £.  8.  Speny,  prir.  contr.  See 
«tb  £d.,  p.  810;  also,  Fliiland,  Q.  FOr.  FOrh..  13,  24, 1890. 

BIO,    CaO   MgO  H,0 

51-81   46-66   0-78   0-75  Al.O,  1-37  -  99-82 
68-58   44-08     —    I'Sl  (Al,Fe),0,  0-46  =  99-58 

48-  86   46-41    1  80   1  U  AI.O,  1-56,  CO,  100,  80,  0  66  =  100-» 

46-  2  418  1-6  —  A1,0,  71,  Fe«0,  2-9  =  99-5  [=10074 
51-61  46-89  106  0'54  Al.O.  Ir.,  FeO  0-61,MnO0-4';^  a]k.O-M 

49-  78  46-18  1-80  0-60  FeO  2  20  =  08  00  [=99-48 

47-  66  4S-61    tr.    1-84  (Fe,AI),0.  0  68.  HnO  0'14.  Insol.  410 

50-  66  47-98  0*05  0-78  (Fe,Mu}0  0-07,  Na,0  0  48     09  94 


1.  Mt.  Somma 

2.  Orawltza 

8.  Merida 
4.  Santorin 

6.  Rezbanya 

9,  8.  Ttto,  Sardinia 

7.  Kirghese  StADpes 

8.  Bouparte  L.,  N.  T.  8-91S 


8-858 

2-80 

8-910 

8-919 

8-889 


Pyr.,  etc. — In  the  matrass  do  change.  B.B.  fuses  easily  on  the  edges;  with  some  soda,  i 
blebby  glass;  with  more,  swells  up  and  Is  infusible.  With  hydrochloric  acid  decomposed  with 
separatioD  of  silica;  raost  varieties  effervesce  slightly  from  the  presence  of  calclte. 

Obs. — Wollastonlte  Is  found  especially  in  granular  limestone,  and  in  regions  of  granite ;  esa 
Cfmtact  formatioa  or  in  ejected  massei  in  ocoiuection  with  haaalt  and  lavaa.  It  la  often  MBodrted 
with  a  lime  garnet,  pyroxene,  etc. 

Occurs  in  the  copper  mines  of  Czlklowa  In  theBanat;  atOrawftza;atDognaczkaandNag7jif, 
accompanying  gam^  fluorite,  and  native  silver,  in  limestone,  at  Pargas  in  Finland,  and  Eoogs. 
ben;  in  Norway;  occurs  at  Perhoniemi  and  Skr&bbOle,  Finland;  at  G&ckum  lo  Sweden;  atVilns 
in  Liltiuania  (vllnlte):  at  Harzburg  In  the  Harz;  at  Auerbacb,  in  granular  limestone;  in  Ifae 

f>honolyte  of  tbe  Eaiserstubl:  at  Vesuvius,  rarely  in  fine  cr^rstalis;  of  a  greeniah  white  color  m 
ava  at  Capo  di  Bove.  near  Rome;  S.  Vito,  Sarrabus,  Sardinia;  on  Elba;  Merida,  Fottugal;  ia 
recent  lava  on  Santorin;  in  Ireland,  at  Dunmore  Head.  Moume  Mts. 

In  the  United  States.  In  2f.  Forvl;,  at  Willsborough.  fonnlnsr  the  rides  of  a  large  veto  of 
nmet.  traversing  gneiss;  at  Lewis,  10  m.  south  of  KeesevHle,  with  colophonite,  abuncunt;  i  m. 
N.  of  Lewis  Comera^  with  garnet  and  quartz;  at  Soger's  Bock,  near  the  line  between  Eaezsnd 
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Vuren  CSoe.,  with  ganiet  and  feldspar;  Diana,  Lewis  Co.,  about  1  m.  from  the  Natural  Bridge, 
in  abundance,  lo  large  while  crjstals;  at  BoonevIUe,  Oneida  Co..  iu  boulders,  with  garnet  and 

Syrozene;  Bonaparte  Lake,  Lewis  Co.,  in  maasive  forms,  llbrous  to  compact.  Iu  Penn.,  Bucks 
'0.,  8  m.  W.  of  AtUeboro',  associated  with  BcapoUte,  pyroxene,  and  tftanite.  In  Mich.,  of  a 
red  color  at  the  Cliff  Mine,  Keweenaw  Point,  Lake  Superior,  and  on  Isle  Koyale,  a  very  tough 
rarie^,  but  now  exhausted.  In  Canada,  al  Greiiville,  with  titanlte  and  green  coccolite;  at  Bt. 
Jkbmt  and  Morin,  Quebec,  with  apatite,  in  large  tabular  masses  of  a  tibroiis  structure. 

Named  after  the  English  chemist,  W.  U.  Wollastou  (17(M^  18:^8);  also  called  talmlar  tpar 
from  its  lamellar  forms  and  structure. 

The  toda-iaduiar  tpar  of  Thomson,  from  near  Kilsyth,  is  pectolite. 

AxUL — Reported  as  obeerred  occaafonally  in  farnace  slass,  also  repeatedly  stated  to  have 
been  formed  artiticially,  but  the  correctnessof  the  obeerrationau  doubtful,  since  in  most  cases  the 
calcium  silicate  (CaSiOt)  observed  does  not  agree  with  wollastouite  crystalloKraphlcally,  Init with 
ihn  hexagonal  compound  noted  below.  For  a  review  of  the  subject  see  Bourgeol^  Reprod. 
Uio.,  lis,  1884;  Vogt.  Arch.  Math.  Nat.  Cbriatiania,  30,  66, 1888. 

B«£— 'Mt.  Somma,  Pogg.,  138,  484.  1869.  If  (as  in  Stb  £d.,  p.  310)  a  be  made  001,  then 
since  ea  —  69°  66',  the  resemblance  to  pyroxene  comes  out  more  clearly;  but  as  urged  by  Rath 
the  differences  in  cleavage,  etc.,  are  too  great  to  recommend  this.  With  Mir.  and  Dx..  a,  e,  m,  « 
of  itatb-Dsna  correspond  to  001(e).  201(u),  On(«),  221(ff);  cf.  Hbg.,  Mia.  Not.,  9,  28,  1870. 
*SeiiMlr.,  Min.,  388,  1853;  Dx.,  Mio.,  1,  49,  1863;  also  Uath.  Hbg.,  1.  c. 

EmoJOBSiTB.  Kalksillkat  fr.  JEdeUon,  Kalktrisillkat,  Hinnger,  Ak.  H.  Stockh.,  191,  1888, 
1BS9.  EdelfOTsit  Kbl.,  Grundz.,  202,  1888.  iEdelf oisit  .^^mann.  Forfdihunmer  has  shown 
{D&Dske  Ak.  FDrb.,  Ap.  1864)  that  HiBinger's  mineral  la  an  impure  wollastonlte,  containing  some 
quartz  and  feldspar,  with  often  carbonate  of  lime  and  garnet.  It  occurs  compact,  part  featheiy 
fibrous,  and  part  without  any  distinct  crystalline  structure.  Color  white,  grayish  white,  or  vltn 
a  tinge  of  yellow.    From  ^dclfors  En  Sm&land.  Sweden. 

The  edelforsile  of  Qjetleb&k  (called  Ginebficlrlt  by  N.  NordensklOld,  Atom.  Ch.  Min.  Syst., 
96,  1846)  in  Norway  has  also  been  shown  by  For  jbhammer  lo  be  esseutlally  wollastouite.  It  has 
the  aspect  of  tremolite.  Forchhammer  has  .ound  "okenlte"  of  N.  Greenland  (ABbestortlg 
Okeoit  Dr.  Rink)  to  be  wollastoolte. 

Hkxaoonal  Calcium  Metasiucatb.  An  artificial  compoand  liaviDg  the  compodtion 
CaKOh  like  wollastonite,  but  hexagonal  in  form  and  sometimes  in  tabular  crystals,  optically  -\-, 
bu  been  repeatedly  obtained.  Cf  Doelter,  Jb.  Hhi.,  1,  119,  1886;  Vogt,  Arch.  Hath.  Nat., 
Erist.,  30,  57, 1889;  Huseak,  Th.  Yer.  Rhelnl.,  Corr..  9B,  1887. 


330.  PBOTOUm.  Pektolith  e.  Kobell,  Kastner's  Arch.,  13.  885,  1828,  14.  841.  Photo- 
lith  Breith.,  Char.,  181.  1882.  Wollastouite,  BtelUte,  Tlumton,  Min..  1.  130.  818.  Ratholite 
tome  eoUectort.  Osmellth  Brtith.,  Fogg.,  9,  188.  1827.  Walkerile  Meddle.  Min.  Mag.,  4, 131. 
1880. 

ManganpektoUth  /.  Rvnelt  WiUianu,  Zs.  Kr..  18.  886,  1890. 

Monoclinic.  Axes:  d  :  i  :  <!  =  1-1140  : 1 :  0-9864;    =  •84-  40'  =  001  A  100 

ioo'  A  110  -  47*"  57f 001  A  101  =  39"  10',  001  A  Oil  =  44"  29'. 

Porm.':  a  (100,  ^i),  c  {001,  0);  A  (540,  »D,  (840^  H).  cb  <140.  A);  e  (101.  -  1-1)'; 
>(i02,  i-i)',   t  (iOl,  l-i)>,  r  (dOl,  8-i);  n  (822,  |-|). 


ah  -  *41'  85' 
AA  "  -  88'  10* 
85*    =   68'  8' 


oaoo'  =  36°  34' 
oe  =  •45'  80* 
6a    ^   W  41' 


=  48'  61' 
er  =  74°  6' 
eA  =  86-  1' 


«ft  3s  61*  Sd* 
a'n  =  48°  88' 
nn'  =  68°  81' 


Twins :  tw,  pi.  a.    Crystals  elongated  y  and  usually  terminated  at  one 

extremity  by  planes  h,  go,  etc. ;  faces  a  striated.  Commonly  in  close  aggregations 

of    acicular    crystals.     Fibrous            '      L  2. 
massire,  radiated  to  stellate. 


Cleavage:  a  perfect;  c  also 
perfect.  Fracture  uneven.  Brittle. 
H.  =  5.  G.  =  2'68-2-78.  Luster 
of  the  snr&ce  of  fracture  silkr 
or  subvitreona.  Color  whitish 
or  grayish.  Subtranalncent  to 
opaque.  ^>  Ratho,  Greg.  2,  Bergen  Hill. 

Optically  +.  Ax.  pi.  and  Bx,  X  ^  Bx«  nearly  X  a;  2Ho  =  143''-145* 
measured  iu  cleaTage  plates,  Dz. 
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SILICATES. 


Comp^  Tar.-.HNaCa,(SiO,),orH,O.Na,0.4Ca0.6SiO,  =  SUica  54-2,liine  33-8, 
eoda  9-3,  water  2-7  =  100. 

Vu-.— 1.  Ordinarp.  Almost  always  columnar  or  fibrous,  and  divergent,  tlie  fibers  often  2or 
&  inches  long,  and  sometimes,  as  in  Ayrshire.  Scotland,  a  yard.  OmelUe,  from  Niederkirchen, 
near  Wolfstein,  Bavaria,  is  columnar  and  radiated;  G.  =  2'799-2'USB,  Breith.;  color  gr&yigh 
white,  yellowish,  gray.    Walkerite  varies  slightly  in  composition  from  ordinary  pectolite. 

2.  Compact.  Massive,  fine-grained  and  tough,  of  a  pale  green  color  and  resembling  some 
Jade;  used  by  the  Alaska  Indians  for  implements,  hammers,  etc.    Anal.  7. 

3.  ManganpeetoUU.  Contains  4  p.  c.  MnO.  From  Magnet  Cove,  Arkansas,  occurring  io 
elsolite-syeoite  with  thomsonite  (ozarkite),  ete.  Id  crystals  with  a,  c,  t  (101).  Measured  angles: 
ae  =  84'^  43',  et  =  W  26',  a't  =  50'  56'.  H.  =5.  O.  =  2-845.  Cleavage:  e.  a  both  perfect. 
Axial  angle  =  15°  approx.    Dispersion  very  strong,  p  >  v,  analogous  to  titanite. 

AnaL— 1,  Whitney,  J.  Soc.  N,  H.  Host..  86,  1849.  2,  3,  Heddle,  Phil.  Mag.,  9.  248.  1655. 
4.  Lemberg.  Zs.  G.  Ges.,  34,  252,  1872.  5.  E.  B.  KnerrA  E.  F.  Smith,  Am.  Ch.  J.,  6,  411, 1864. 
6.  A.  H.  Cliester,  Am.  J.  Sc.,  33.  287.  1887.  7,  F.  W.  Clarke,  ib.,  38,  20,  1884.  8.  Kbl.,  Ber. 
Ak.  MDDcheD,  1,  296,  1866.   9,  Heddle,  Min.  Mag.,  4,  121. 1880.    10,  J.  F.  Williams.  1.  c 

G.  SiO,  A1,0,  CaO  Na,0   K,0  H,0 

1.  Bergen  Hill  1  54-62     —    83-94  8-96      —     [2'87]  FeO  1 'll  =  100 

2.  Bulho,  fl/trov*  2-881  52-58  0  88  33-79  9-75(withK,O)8  04  =  98-99 
8.      "     crjfit.  62  58   1  48   33  75  9-26      —      2-80  =  98-85 

4.  Fassathal  54-21  —  33-54  8-95  —  8  01  Fe,0. 1-68  =  100-39 

fl.  Lehigh  Co.,  Penn.        2  6  55  17  —  30-00  9-02  0-87  4-63  Fe.O,  0  80  =  99  99 

6.  Disco  Island  62-86  0  71  84-83  7  60  0-47  4-70  =  100  57  [=100  83 

7.  Point  Borrow,  ffjaw.      2-878  53-94  0  58  82  21  8-67  —  4-09  FeO  (r..  MgO  143 

8.  Niederkirchen,  0*m«i»to  63-68  —  84  47  8-38  tr.  3  94  FcO  0-37,  MnO  1-75 

9.  Costorphine  Hill,  [=  100-44 

Walkerite  2-718      53-20     —    28  64   6-60     0-85     6  28  FeO  1-83,  MgO  5 13 

10.  Magnet  Cove,  [=  99  92 

ManganpeetoUte      2-845   |  68  03     —    30-28   8  99      —      2  48  MnO  4-35,  Fe,0, 

[0-10.  CO,  0-82  =  99-90 


Pvt.,  •to.— In  the  closed  tube  yields  water.  B.B.  fuses  at  2  to  a  white  enamel.  Decomposed 
partintTy  by  hydrochloric  add.  gelallnlring.    Often  gives  out  light  when  broken  in  the  dark. 

Ob«. — Occurs  mostly  in  basic  eruptive  rocks,  in  cavities  or  seams;  occasionally  in  mctamor 
phic  rocks.  Fouud  In  Scotland  at  Ratbo  Quarry  and  Castle  Rock,  near  Edinburgh;  at  Kilsyth, 
Corntorphlne  Hill  (walkerite).  Loch  End,  Girvan,  and  Euockdolian  Hill,  in  Ayrshire;  and  at 
TaliskiT,  etc.,  I.  Skye.  Also  at  Mt.  Baldo  and  Mt.  Monzoni  in  the  Tyrol,  where  first  obtained 
at  an  iron  mine  in  Wurmlaud,  associated  with  chlorite  and  calcite.  Disco  Is.,  Greenland  (so 
called  okenite). 

Occurs  also  at  Bergen  Hill,  N.  J.,  in  large  and  beautiful  radiations;  Lehigh  county,  Penn 
compact  At  Isle  Ho^ale,  L.  Suiierior;  at  Maguet  Cove,  Ark.,  io  elteolite-syenite  {manganpeetoUie) 
compact,  massive  to  Alaska,  where  it  is  used,  like  jade,  for  Implements. 

R«f.— >  Bergen  Hill,  angles  in  zone  ae  not  very  exact.  *  Cf.  Ph.,  Min.,  144,  18S7;  Greg  J 
Lettaom,  Mta.,  318,  1868.    Dx.,  Min.,  1,  139,  547,  1862. 


331.  ROSBNBnSOHrrB.  W.  C.  Brdgger,  G.  FOr.  FOrh.,  »,  254,  1887 ;  Zs.  Er.,  16,  37C 
1690.  Zirkon-pectoHth. 

Monoclinic.  Axes  a  i  t  :  b  —  1-1687  :  1  :  0-9572;  ytf  =  •78''  13'=  001 A  10 
Brogger. 

100  A  110  =  48"  50|',  001  A  101  =  34"  29',  001  A  Oil  =  43"  SJ'. 
Forma:  o  (100.  i-i),  c  (001,  0);  h  (540,  H)»  «  (201.  2-i). 

Angles:  Wi"  =  84°  56',  ah  =  •42°  38',  «  -  67°  28',  eh  =  81°  30',  th'  -  •53*28'. 

In  spheroidal  radiating  crystalline  groups,  rarely  showing  distinct  crystal) 
also  felt-like. 

Cleavage :  c  perfect;  a, 5  rather  perfect.  Fractui 
uneven.    Brittle.    U.  =  5-G.    G.  =  3-30  Bgr.;  3-3] 
Cleve.    Luster  vitreous.    Color    light  orange-^pra; 
Pleochroism  and  absorption  weak,  c  >  b  >  a. 
Opticall;  -  .    Ax.  pi.  and  Bx^  J.  A.    Bx^  A  (1  =  t  A  «J  =  -  12"  to  -  14^ 
Comp.— 6CaSi0..2Na,ZrO,F,.(TiSiO,.TiOJ,Bgr. 
AnaL— Cleve,  Zs.  Kr..  16,  382,  383,  1890. 
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SiO,    ZrO,  TiO,  Fe,0,  LajO,  MnO    CaO  Na,0 
1  81-58   18-68  7-C9   115  a  SU*  I  'Sft  25  88  10-15  ign.  0-20  s  88-93 

Sl  81-86  aulO  6-85  1-00  0-88?  1-88  84-87    0-88  F5-88  ^  101'66 

•  IncludiDg  a  Httie  CaiOi  and  a  trace  of  DUOi. 

Pyr. — Fusea  easily. 

Obi. — Occurs  very  sparingly  Iq  the  region  of  ttie  Langesund  fiord  in  southern  Norway,  exact 
locality  unknown  (Barkevik?).  It  is  associated  with  segirite,  zircon,  white  feldspar,  elnolite, 
Kxtalite,  tritomite,  leucophanite,  etc. 

Kamed  for  Prof.  H.  Koeeubuach  of  Heidelberg. 


332.  LAVBNITB.  W.  0.  BrSggw,  O.  S«r.  FOrh.,  7. 696, 1885. 9, 868, 1887.  2m.  Er., 
16, 888. 1890.   LaaTenite.  Loveaite.* 

Monoclinio.  Axes  A  :  i  :  i  =  1-09638  : 1  :  0-71617;  >fl=69'*42i'=00lAl00 
Brogger. 

100  A  110  =  •45"  48',  001  A  101  =  26**  81',  001  A  Oil  =  33"  51^'. 

Format  a  (100.  i-t).  &  (PIO,  M);  I  (810.        n  (810.  ^S);  m  aiO./);  ffa01,-l-%  r  (Oil,  1-Q, 

<  {111,  -  1). 


=  87'  801' 
fi»"'  =  54'  26' 
mm"'  =  01'  86' 


Off  =  48°  11' 
rr'  =  67'  43' 


V  =  52'  IC 
M  =  *49'  H' 


IM  =  'BO"  8»i' 
fflf  s  68'  2r 


Twins:  tw.  pi.  a  common;  also  with  enclosed  tw.  lamellae.   Crystals  prismatio 
with  m  prominent,  also  tabular  y  a.  Also  1X8. 
in  embedded  grains. 

Glearage:  a  rather  perfect  Brittle. 
H.—6.  G.=3*51-3-55.  Lnster  vitreouB. 
Color  light  yellow  to  nearly  colorless;  also 
dark  yeUow  to  dark  brown.  Translucent. 
Pleocnroism  rather  strong;  c  deep  red- 
brown,  b  yellowish  green,  a  wine-yellow. 
Absorption,  c  >  b  >  0. 

Optically  — ,  perhaps  in  some  kinds 
also  -4-,  rionble  refraction  very  strong, 
y-a  =  0-03.     Ax.  pi,  \b.    Bx,  A  = 

- 19°  25'  to  -  20°  18'.     Aiial  angles  j,     ^     j^orway,  Bgr. 

and  refractive  index:  ^  ^  * 

»H,  =  90'  16'      «Ho  =  116'  r  (n  =  1  -4118)  =79'  46'      ff  =  1-760 

Coup.,  Tar.— Essentially  E(Si,Zr)0,  with  Zr(SiO,)^  and  RTa,0,;  B=Mn(Fe): 

Ca:  Na,  =  7:6:9  approx.;  RZr(0,F,)  replaces  in  part  BZrO,. 

Tar. — Occurs  in  Norway  in  two  varieties,  one  light  yellow  to  nearly  colorless;  the  other 
dark  reddish  brown  to  blackish  brown;  the  former  variety  contains  more  soda  and  lime  and  has 
Bx,  A  i  =  —  19°  25';  the  latter  has  Bx^  a  i  =  —  20°  18  . 

AnaL— 1,  Cleve,  G.  FOr.  FOrh.,  7,  688,  1885.  2.  Id.,  ibid.,  9.  262.  1887.  8.  Id..  Zs.  Kr., 
16,  844,  1890. 

SiO,   ZrO,  T10>  Ta,0,Fe,0,FeO  UnO  CaO   Ka,0    F  H,0 
1.      a.=S'51      88-71   81-65    —     —    5-647   —    5  06  11  00  11  83       1*08     =r  09-41 
8.       a.=i8-547     39-68   38*79   2  85   5'30   4-78?    —    6'69     9-70   10  77  ign.  3-24     -  09  00 
8.  39  17  38*80  3  00  4  18»  0*78  8  08  7*80    6  98  1138  8  83  0*65  X»  8  08 

[=  101-01 

ft  Ind.  NbiOi.  *X  =  Zircon. 

Obm. — first  found  on  the  little  toland  LSven  in  the  Langesund  fiord,  southern  Norway,  asso- 
ciated with  catapleiite,  eucolite,  also  mosandrite,  tritoinite,  etc.;  also  on  the  island  Klein-ArO  with 

*  T^e  Swedish  4  is  equivalent  to  the  Danish  (Norwegian)  aa  and  has  the  sound  of  the  Englisli  c 
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eucollte,  cappelenlte,  etc.,  and  on  ArO;  li  belongs  among  the  rarer  minerals  of  the  dikes  of 
elsolite-  or  augite-syenite.  Further  noted  in  the  elKolite-syenite.  occurring  on  the  soutliwesterD 
Iwundary  of  the  ppovinces  of  Minas  Geraes  and  Sfto  Paulo,  also  in  the  Serra  de  Tingxia,  Brazil; 
similartv  associated  on  one  of  the  Los  islands,  near  Sierra  Leone,  West  Africa;  in  the  sanidinyle 
of  8fto  Miguel,  Azores. 

R«f.-^.  c.,  and  Zs.  Er.,  16,  889,  1890.  The  crrstals  were  first  described  as  moeaudriu^ 
Zs.  Kr.,  2,  276,  1878. 


333.  WOaLBRITB.   WOhlerit  SeJtMrer.  Pogg.,  69,  827,  1848. 

Monoclinic.  Axes  A:i:d  ~  1*0549  :  1  :  0-7091;  /3  =  ♦70°  45'  =  001  A  100 
Dx.-Dbr.' 

100  A  110  =  ♦44°  53',  001  A  101  =  27**  27%  001  A  Oil  =  33°  48'. 


Forms':  I  (720,  i-l)  A  (130,  i-S)  a;  (013,  fi)  *  (ill.  1)  x  (211,  2^) 

a  (100.  i-l)  n  (210,  (■2)  ,         _  -  o  (Oil,  1-i)  J  (231,  2)?  i  (131,  -  2-i 

b  (010,  i-i)  m  (110.  /)  ^  Jjo  '  J  j  " '  /  (021.  3-i)  «  (811,  -  8-8)*  *'(121,  2-^) 

c  (001.  0)  9  (180.  ^2)  ^  jgo^'  ^  ^j^j^  _  €  (318, 1-2)?  «  (161.  (U)* 


nn'"  =  62°  56*' 

mm'"  —  89°  46' 

gg-  =  68°  19' 

Xa'  =  87°  1' 

ek  =  89*  11' 

eS  =  66'  19' 


ad  =  »43'  18' 

XX'  =  87°  1' 

00  =  67°  88' 

JT  =  106'  29' 

cp  =  87°  8' 

em  =  76°  29i' 


e»  ~  49°  60f 

«■  =  50°  80' 

c0  =  62'  17' 

ap  =  49°  7' 

a'*  =  73'  81' 


pp'    -  61°  53' 

M'     =  67°  284' 

«      =  88°  24}' 

=  106'  15 

€1'     =  86°  53' 

xk'   =  61°  84' 


Crystals  commonly  prismatic  and  tabular  \  a;  usually  twins,  tw.  pi.  a;  also 
with  enclosed  tw.  lamellse.    Also  granular. 

Cleavage:  b  distinct.  Fracture  conchoidal  tosplintery.  Brittle.  H.  =  5'5-6. 
G.  =  3'41-:J'44.  Luster  vitreous,  inclining  to  resinous.  Color  light  yellow,  wine-, 
honey-,  resin-yellow,  brownish,  grayish.  Ktreak-powder  yellowish  wliite.  Trans- 
parent to  subtranslucent.  • 

Pleochroism  distinct,  but  not  strong;  c  wine-yellow,  b  clear  yellow,  a  necirly 
colorless.  Absorption  c  >  b  =  a.  Optically  — .  Ax.  pi.  nearly  |  d  (101)' and  J_  b. 
Bi,  A  (i  =  —  45  .  BX(,  X  Dispersion  siuaU,  p  <  v.  Axial  angles  variable  even 
in  the  same  crystal,  Dx. 


L 

2H|.r 

=  89°  34' 

SHtxr 

128" 

6' 

.'.  3Vr 

76°  10' 

1-67 

3H^w 

=  90°  64' 

2Ho.bi 

127° 

6' 

.*.  2Vbi 

77°  8' 

/Sbl 

1-69 

S. 

2H„r 

=  85°  41' 

'  2Ho.r 

189° 

8' 

2Vp 

71°  66' 

/3r 

1-69 

=  86°  12' 

2Ho.bi 

138' 

32' 

.■-  2Vbi 

72°  18' 

/3b. 

1-71 

& 

SH^r 

=  86°  24' 

144° 

24' 

.-.  2Vp 

71'  36' 

1-73 

2H^bi 

=  87°  SO' 

2Ho.bi 

144° 

8' 

2Vbi 

73°  1' 

1-74 

Also,  BrOgger,  Ex»  a  <^  =  —  43°  18".  and  axial  angles: 


For  Li  2H^r    =  90°  63'      2Ho.p    =  122'    9'      .*.    8Vp   =  78»  18" 

"  Na  an^y   =  91°  18'      2Ho.y   =  121'  42'      .-.    2Vt   =  78°  87 

"  Tl  2H^  =  91°  57'      3Ho.«r  =  121'  16'       .".    2V^  =  78*  49' 

(Jomp.— Essentially  ]2R(Si,Zr)0,.RNb,0,;  where  R  =  Ca  :  Na,  =  4  :  1  nearly, 
also  including  Fe.Mn  in  small  amount  (Rg.).  Further  (Bgr.)  with  the  metazircon- 
ate,  RZrO,,  in  part  replaced  by  RZr(0,FJ. 

AnaL— 1.  Scbeerer,  1.  c.  2,  Hermann,  Bull.  See.  Moscow,  38,  467,  1865.  8,  Rammel». 
berg.  Pogg.,  160,  211.  1878.    4,  Cleve,  Zs.  Kr.,  16,  360,  1890. 
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BtO>    ZiO,  TiO.  Nb.0.  F^O,  FeO  HnO  CaO  MgO  Na,0  H.0  F 
1.     a  =  8-41        80-62   15  17     —    14-47   2  18     —     I  M   88  19   0  40   7-78   0  84  — 

[=:  96-54 

Sl  89  16   82-73    —    11-68    —    1  88   1-88  84  98  0  71   7  68   1-88  — 

100-91 

8.  I  88-48   19-68     —     14-41     —         8-60       36  18     —    7  78     —  — 

[—  98*93 

4     G.  =  8-442      80-12  16  11   0'48   18-86  0  48  186  100  26  95  0  12  7  50  0  74  8  98 

X*  0-66  =  101*19 

*  Z  =  Cerium  oxides. 

Od  the  absorption  epectrs,  see  Krdsa  and  Nilson,  Ofv.  Ak.  Stockh.,  44,  860,  1887. 

Fyr.,  «to. — B.B.  in  a  strong  heat  fuses  to  a  yellowisli  glass.  Witb  the  fluxes  gives  the  reao 
tioDsof  man^aneae,  iron,  and  silica.  Dissolves  easily  when  heated  in  strong  hydrochloric  acid, 
witb  separation  of  the  silica  and  niobitim  pcnlonide. 

Obs. — Occurs  with  el«olite,  sodalite  (and  spreustetn),  cancrtnlte,  bsrkevlklte,  legirlte,  etc, 
iu  zircon -syenite,  on  several  islands  of  the  Laneesund  fiord,  near  Brevik,  lu  Norway,  especially 
on  the  island  SkudesundskjBr,  near  Barkevik;  also  on  LamOskjar  (=  L&ven)  and  StokO;  further 
OB  the  island  RisO  near  Fredriksvam.  Soine  cryitalfl  are  nearly  an  inch  long.  Named  for 
Piof.  Friedrich  WOhler  (1800-1883). 

a«f:— ■  Ann.  Cb.  Phys.,  13,  425.  1868;  and  earlier  ib.,  40.  76.  1854;  Ann.  Mines,  16,  889, 
18^,-  JHin.,  1.  168.  1868.  See  also  Dbr.,  Fogg.,  93,  242,  1864;  the  system  was  at  first  supposed 
to  be  orthorbombic.  Morton  (quoted  hy  Bgr.,  Zs.  Er.,  IS,  865,  1890)  givei :  d  :  S  :  ^  = 
1-0686  : 1  :  0-70878;  p  =  W  Z.  ^  Cf.  Hx.,  1.  c.  and  Bgr.,  1.  c.   »  Bgr. 


y.  TrUHnic  SecHen, 

334.  HIOaTDABXjm  W.  0.  Brdgggr,  Nyt  Mag.,  31.  888.  1889  (Sepftrate,  1888);  Zi 
Er.,16,  867, 1890. 

Triclinic.  Axes  d  :  h  :  i  =  0-99835  : 1 :  0-35123;  a  =  89"  221',  fi  =  90* 
3fi|',  y  =  90"  5f  Brogger. 

100  A  010  =  •89^54^',  100  A  001  =  89"  23J^',  010  A  001  =  90** 

Poimi:  /  (810,  j-8')        A  (210. 't2)       u  (101. '1-t')       «  (111, '1)  y  (811, 8-8,) 

0(100.  j-i)        mdlO,/')        JfdlO,  7V        f>(lll,  1')  « (311, 84)        »  (811, '8-8) 

*  (010,  <-0        ff  (120.  i-i  )       *  (»80.  'i3)         (111,  1.) 


aX  =  •44 
«njr=  89 

at>     =   70'  4' 


ap  =  71'  U' 
M  =  •71°  18^ 

AC  =   44°  48* 


a0=  78"  11' 
flp  =  78"  14' 
b'e  =  71°  18^' 


=  •68°  68' 
m  86"  88' 
ex  =  •41"  81' 


By  inverting  the  crystals  and  taking  v  (101)  as  the  base  (001),  BrOggw  calculates  the  follow- 
ing axial  ratio  and  angles,  which  show  (he  resemblance  in 

form  to  wOblerite:  !•  8. 

d:^:i=  1-0588  : 1  :  0-7048 
a  =  90°  29'      /S  =  108°  49*'      y  =  90°  S*. 

Crystals  tabular  |  a,  and  vertically  elongated; 
polysynthetic  twins  with  twinning  lamellse  having 
c  as  tw.  ax.,  tw.  pi.  X  ^  and  comp.-face  y  a. 

Cleavage  not  distinct.  Very  brittle.  H. =5-5-6. 
(t,  =  3*267  Bgr.  Luster  vitreous  on  crystalline 
faces;  greasy  on  fracture  surfaces.  Color  light 
shades  of  straw-,  sulphur-  to  honey-yellow,  less  often 
yellowish  brown. 

Pleochroism  not  strongly  marked:  t  wine-yellow, 
b  bright  yellow,  a  nearly  colorless.  Aleorption 
c  >  b  >  0.  Optically  +.  Bx.  situated  in  the 
upper  left-hand  front  octant,  oblique  to  a;  the  optic  normal  in  that  behind.  Ai. 
pL  approximately  |  111.  Extinction-angles  with  d,  on  o  =  25"  and  65°,  onb  =  151" 
and  74^°. 

Comp.— Essentially  (Na„Ca)(Si,Zr)0,.  with  also  fluorine  present  (Bgr.)  asaflno- 
zirconate  RZrO,F,;  nearly  corresponding  to  4Ca(Si,Zr)0,.Na,ZrO,F,. 


Norway,  BrOgger. 
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SILICATES. 


AnaL— Caeve,  Zs.  Kr..  16,  874,  1890. 

SIO,   ZrO,  TiO,  Fe,0,  FeO  MnO  CaO  MjjO  Na,0  H,0  F 
G.  =  S-285      81-60   21-48   1-50   O  M   0*94   0  96   83  68   O  lO   6-58   0  58   6-88  =  lOS'SS 

PyTq  ato. — Fuses  easily  B.B.,  to  a  yellowUIi  vufte  enamel.   Gelatinizes  with  acids. 
Oba.— Occurs  sparingly  embedded  Id  feldspar,  eUeoIite,  or  0uorlte  in  a  narrow  dUu  on  the 
itilaDd,  Mlttel-ArO,  m  the  Langesund  fiord,  southern  Norway, 
Named  after  Prof.  Th.  Hlortdahl  of  Christiania. 


336.  RHODONITB.  Rother  Braunstein  pt.  Mtn.  of  tait  Cent.;  1r.  Eapnlk,  BupredU, 
Pbys.  Arb.  Wien,  1,  55,  178-2;  Crell's  Ann.,  1,297, 1790.  Rothbraunsteincrz  pt.  Wem.  Dichtes 
lioLh-BraUDSteiDerz  (Kapnikker  Feldspalh)  Karat.,  Tab..  54,  78,  1800  (favoring its  being  a  dislmct 
r^pccies,  while  others  (HaQv,  Reuse,  etc. )  supposed  it  the  carbonate  mixed  with  quartz).  Hotb- 
stL'iQ  pt.,  Kieselmangun,  Maogankiesel,  Germ.  Manganese  Sparpt. ;  Red  Hanganese;  Bisilicate 
lif  Manganese.  Khi>donit  Jaaehe,  Qermar,  in  8chw.  J.,  26,  112,  1819.  Hydropit  Qemar, 
it).,  115. 

Bustamite  (fr.  Mexico),  Bisilicate  de  Manganese  et  de  Cbaux,  A.  Brtmgn.,  Ann.  Sc.  Nat.,  8, 
411,  1836.  Fowlerite  (fr.  Hamburg.  N.  J.)  8}t«ph.,  Min.,  186,  1882,  3.  25,  1885.  Eapnikit« 
lFw>t,  I,  239,  1841.  Paisbergit  IgeUtrdm.  Ofv.  Ak.  Slockh.,  143,  1851;  J.pr.  Ch..  64,  190.  1851. 
.MuDgan-Amphibol  Herm.,  J.  pr.  Ch.,  47,  7,  1849  =  Hermannit  Kmng..  Mfn.,  71,  1863  =  Cum. 
mingtonlt  Rg..  Mia.  Ch.,  478,  1860.  Jftmrbodonlt,  Eisenrhodonit  Wetbuii,  Ofv.  Ak.  Slockh.,  41. 
Ko.  9,  29,  1884,  Min.  Mitth.,  7,  117,  1885.  Keatiogine  (=  Fowlerite)  C.  U.  Shepard,  Contrib. 
Miu.  1876. 

Triclinic.  Axes  a  :  d  :  *!  =  1-0T285  :  1  :  0-63127;  a  =  103'' 18'  7";  )ff=108' 
44'  8";  y  =  SI*"  39'  16"  Flink'. 

100  A  010  =  *94''  26',  100  A  001  =  •72"  36'  30",  010  A  001  =  *78*'  43'  30". 


Formal : 

a  (100,  i-I,  0  Dbr.) 
b  (010,  i-i,  s) 
f  (001,  0,  a) 

m  (110,  I',  b) 
/  (180,  »-3') 
9  (150.  ) 


t  (310.  '(.S) 

d  (210,  't-5) 

j/"(iio, '/,  c) 

e  (l50,  'i-5) 

H  (401,  '4-i') 

p  (201,  ,2-I,)» 
p  (401, 


Also  doubtfuP:  446,  883,  661. 
1. 


r  (041, 4-i') 

P  (111,  1') 

q  (321,  2  ) 

e  (441.  4')* 

c  (16-2  8,  ) 

a  (41 -12,  j4') 

m  (ill.  ,1) 


*  (221,  ,2) 
»  (441,  .4) 
fi  (121-3.  ,4-12) 
00  (323,  ,14) 

u  (228,  },) 
r  (ill.  1,) 


n  (331.  2,) 

«  (III,  1)* 
y  (523, 'H) 
X  (131  1,  12.12) 
w  (8-12  3,  '4-J) 
A  (7-2816,  J-i) 


4.  6.  6.  7. 


Figs.  1-4,  Franklin  Furnace,  N.  J.    3,  3.  Pireson.    6-7,  Pajsberg,  Flink. 
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«■  =  4^  88*         mM=  99'  884'        em  =  48*  ex  =  88*  58' 

ejr  =   4r  534'         e/i    =  62'  17^  ok    =  62'  op  =  56'  IS' 

^   -   45'  58^^  c/>    =  68'  45'  «     =  77°  8'  *m  =  49°  44' 


4r    =    18'   44'         ep    =  29'  49'  Jf*  =  •81'  184'  mr 

10^  58'  tfff    =  48-   8^'         or    =   45^  57"  i'r  =  69'  46' 


em 

48*  8* 

oi; 

62'  28' 

ef 

77°  8' 

Jfifc 

•81'  184' 
45°  57^ 

er 

el 

67°  51' 

en 

78'  68' 

=   86'  64'  CM  =  68'  45'  ei     =   67°  51'  *»  =  86=  6' 

id  =   58*  59'  eJT  a  86'  as*  e»   =   78'  58'  s  68"  1' 

yjf  =  •41'  88J' 

The  simllftiity  in  form  between  pyrozene  and  the  triclinic  species,  rhodonite  and  liabln^ 
tcolto.  is  shown  by  their  axial  ratku  and  axial  angles  (pp.  84^  845J;  alao  by  the  following: 

110  Alio              100  A  001  581  A  ^1  881  A  aS] 

FyTozene                 mm'"  =  92^  50'  ou  =  74°  10  eo      84'  11'  ee'  =  68°  48 

Rhodonite                 mM  —  92'  284'  ae  =  72  »64'  An  =  86'  S' 

BaUngtonite             mJT       92°  86^  00  =  72'  3IS(  Ad  =  69*  81' 

CrrstalB  aaually  large  and  roagh  with  rounded  edges.  Commonly  tabular  \  c\ 
often  elongated  in  direction  of  less  often  of  m ;  also  apeai>ahaped  (f.  6) ;  some- 
times resembling  pyroxene  in  habit,  as  in  £.  5.  Commonly  masaiTe,  cleavable  to 
compact;  also  in  emoedded  grains. 

Cleavage:  m,  Jf  perfect;  c  less  perfect.  Fracture  conchoidal  to  uneven;  very 
tough  when  compact.  H.  =  6*5-6*5.  G.  =  3-4-3 -68.  Luster  vitreous;  on 
oleara^  surfaces  somewhat  pearly.  Color  light  brownish  red,  fiesh-red,  rose*pink  ; 
sometimes  ereenish  or  yellowish,  when  impure;  often  black  outside  from  expos- 
ure.  Streak  white.   Transparent  to  translucent. 

Optically  — .  Eitinction-angleff  on  a  (100),  inclined  32*  26'  and  44**  16'  to 
edges  a/m  and  a/c  respectively;  on  fi,  inclined  10°  48'  and  97"  56'  to  edges  h/a  and 
b/c\  on  c,  inclined  54**  26^^^'  and  39"  37'  to  edges  c/m  and  c/M.  Ax.  pi.  forms 
angles  of  QZ''  and  38^''  with  the  planes  M  and  c.  Plane  X  Bx.  inclined  51°  47'  and 
51  40'  to  the  same  planes.    Dispersion  fi  <v.   Axial  angles,  Flink : 

2H^r   =  79*  as*  8H«  =  109*  66'  ,•.      Vf^r  s  76'  6r  U 

3H„  =  79'   0*  SH«  =  108'  86'  8V„  =  76'  18'  Na 

SH.^  =  TO'  88t'        2Ho^  =s  107"  18|'  8V2gr  =  76"  88*  Tl 

Comp^  Tar. — Manganese  metaeilicate,  MnSiO,  or  MnO.SiO,  —  Silica  45*9, 
manganese  protoxide  54*1  =  100.  Iron,  calcium,  and  occasionally  zinc  replace 
part  of  the  manganese.  a 

1.  Ordinary,  (a)  Crystallized.  Either  In  crystals  or  cleavable  masses.  The  mineral  in 
crystals  from  Pajsberg,  Sweden,  ^aa  named  paitbergite  (or  pajsbergite)  under  the  Idea  tliat  it  waa 
a  dislinct  species,   (b)  Granular  massive  to  compact. 

8.  ym^erwi*.   Contains  sometimes  nearly  as  much  iron  as  mannnese,  anal.  9. 
8.  (kU^erout;  Bobtahitb.   Contains  9  to  80  p.  c.  of  lime.   Often  also  impure  from  the 
presence  of  calcium  carbonate,  which  Suggests  that  part  of  the  lime  replacing  the  MnO  may  have 
come  from  partial  alteration.   Grayish  red.   Named  after  H.  Bustamente,  the  discoverer.  The 
original  was  from  Mexico. 

4.  Ztnc^eroiu;  Fowleritk.  In  crystals  and  foliated,  the  latter  looking  much  like  cleavable 
red  feldspar;  the  crystals  sometimes  half  an  inch  to  an  inch  through.  This  mineral  is  mentioned 
by  Fowler  In  Am.  J.  Sc.,  9,  846,  1825,  as  silitwmi  oxyd  ef  Tnanganae  from  Sterling,  K.  J.,  and 
as  oftea  containing  dysluite  (zinciferous  spinel).  It  occurs  under  the  same  name  m  Robinson's 
Cat.  Amer.  Min.,  298,  1625.  It  is  Thomson's  ferrotUieate  <^  manganese,  Ann.  Lye,  K.  T..  3. 
38,  1888.    Kamed  after  Dr.  Samuel  Fowler. 

Aiud.— I,  Berzelius,  Schw.  J.,  21,  254.  1817.  2,  V.  Flno,  Att.  Acc.  Torino,  18,  89,  1888. 
3,  H.  V.  Foullon.  Jb.  6.  Reichs.,  38,  25,  1888.  4,  Schlieper,  Dana  Mtn.,  463.  1850.  5,  6,  Ebel 
mann,  C.  R,  20,  1416,  1845.  7,  IgelKtrOm,  1.  c.  8.  Id.,  Ofv.  Ak,  Slockh.,  40.  No.  7,  98.  1888. 
9,  Weibull,  after  deducting  2  76  p.  c.  magnetite  and  cnlcUe,  ib.,  41,  9,  89,  1884,  nud  Miit.  Mittb., 
7,  117,  1885.  10,  Rg..  Za.  0.  Gea.,  18,  84,  1866.  11,  Ebelmann,  1.  c.  deducting  (lie )  12  p.  c. 
CaCO,  12,  LlndxtrOm.  Ofv.  Ak.  Stockli.,  37.  No.  Q.  67,  1880.  18.  SipAcz.  Sfln.  Mitth..  81, 
18T:t.  14,  Kg.,  Uin.  Ch.,  458,  1860.  15,  Fir^wn,  Am.  J.  Sc.,  40,  464,  1600.  Also  0th  Ed., 
p.  826. 
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tr. 

OlUi 

JUllU 

CaO  MgO 

11  tU 

46-00 

49-04 

— 

— 

3-12 

0  32 

—  =100-38 

8-68 

f  44-:27 

48  70 

1-61 

— 

4-51 



1-34  =  100-23 

1  44-57 

46-09 

2-17 

— 

4'22 

1-47 

1-00  =  99-53 

51-21 

42  65 

4-84 

- — 

2-y8 

tr. 

—  =  101-18 

-   45  49 

38-46 

6-42 

— 

4-66 

2-60 

-    =  98-63 

46  B7 

47-38 

0-48 

-  =  99-23 

8-68 

46-46 

41-88 

8-81 

— 

8  13 

0-91 

—  =  100-69 

47-00 

31-20 

10  60 

— 

5  70 

250 

0-80  =  97-80 

8-673 

4512 

24-35 

22  44 

— 

5  62 

1-20 

—  AI.O,  1  a8  = 

[100-01 
0-73  =  99-75 

47-35 

4208 

9-60 

50-67 

80-78 

1  81 

1645 

0-73 

—  =  9H89 

8-40 

47-66 

31  65 

0-48 

16-16 

1  18 

—  BaO0  l9,  alk. 

10-27.  gaogue  0  53     100  11 

47-44 

23-13 

6-64 

21-03 

1-16 

—  AUO,  1-17  = 
1 100-46 

46  70 

81-20 

8-35 

5-10 

8-30 
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0-18  =  100-74 

3-674 

I  46-06 

34-28 

3-68 

7-38 

7-04 

1-80 

—  =  99-64 

1.  LSngban 
a.  Viii,  Turin 
:t,  ii<>:^-uau,  HuDgaiy 

4.  C  luiiiuiugtoii 

5.  Aliiitira 
St.Mm-cel 

7.  Prijnl>erg,  PaitbergUs 

8,  WV'rialanii 

6.  Vester  Silfberg 

10.  Mi'xico,  Bustamile 
11. 

l:;^.  L;iLigbaD 

13.  Ii('2l)aD7a 

14.  Slirlin^  Hill.  Fowleriie 

15.  Fninklm  Furn.,  " 

Pyr^  etc. — B.B.  blnckeus  and  fuses  with  slight  iutumesceuce  at  3-5;  with  the  duxes  gives 
rencti^sntt  for  maueanese;  fowlerite  gives  with  sodn  on  charcoal  a  reftciion  for  zinc.  Slightly 
itciynl  upon  by  aciaa.  The  cuk-iferous  varieties  often  effervesce  from  mechanical  admixture  with 
calcium  carbonate.  In  powder,  partly  dissolves  in  hydrochloric  acid,  and  the  insoluble  part 
be<:oiiii-N  of  a  while  color.    Darkens  on  exposure  to  the  air,  and  sometiuiea  becomes  nearly  black. 

Obfl.— Occurs  at  L&ugban,  Wermland,  Sweden,  in  iron  ore  beds,  in  broad  cleavage  plates,  and 
ftl3<^i  :rruuu1ar  massive;  at  ihe  Pajsberg  iron  mines  near  Filipstad  (paw^T^tte)sometimes  in  small 
bi'illirni^t  crystals;  also  at  Elbingerode,  in  the  Harz;  in  the  distnct  of  Ekaterinburg  in  the  Ural 
iiijts^i  ve  like  marble,  whence  it  i.s  obtained  for  ornamental  purposes;  with  tetrahedrite  at  EapDik 
and  Re^b&nya,  Hungary;  in  Cornwall;  bt.  Marcel ,  also  near  Viu,  Piedmont;  Algiers;  Teteladi 
Xouolbt;^  Mexico. 

Oi'i-urs  in  Cummington,  Mass.,  and  some  of  the  neiirbboring  towns,  in  boulders;  also  in 
Wfirwit^'k,  Mass.;  in  an  extensive  bed  on  Osgood's  farm,  6lue  Hill  Bay,  Maine;  in  Irasbureimd 
C'nvi-[itry,  Vt..;  near  Winchester  and  Hinsdale,  N.  H.;  at  Cumberland,  R.  l.;  fotDlerile  at  Mine 
Hill,  Knmklin  Furnace,  and  Stirling  Hill,  near  Ogdensburph,  N.  J.,  the  two  localities  only  2  or  8 
miles  apart,  it  ia  usually  embedded  in  calcite  and  is  sometimes  in  splendid  crystallizations. 

.Ntimed  from  poSov,  a  rose,  in  allusion  to  the  color.  The  name  is  attributed  to  Jascbeby 
Gerninr  (1819),  but  is  not  in  the  Kleiue  Min.,  Schriften  of  Jasche  (1817). 

Alt. — There  are  two  prominent  methods  of  alteration,  which  may  act  separately  ortogether. 
(1)  Through  the  strong  tendency  of  manganese  protoxide  to  pa.ss  to  a  liiglier  state  of  oxiilittion; 
in  wliit'h  process  the  red  color  changes  to  brown  or  black,  commencing  with  the  exterior,  which 
berdiiifs  a  black  cruat  to  the  mass.  Indetinite  mixtures  thus  result,  -which  may  be  either  partly 
ailit  ^m.',  or  wholly  one  or  more  oxides  of  mangiiuese.  (2)  Through  the  tendency  of  the  manganese 
pniEn.\ide  and  other  protoxides  present  to  unite  with  carbonic  acid  afforded  by  alkaline  car- 
boiiiLii'ci  waters,  this  causing  the  silicate  to  be  penetrated  with  manganese  carbonate,  and  often 
also  witli  carbonate  of  lime  or  iron.  The  color  of  the  result  after  this  latter  method  is  usually 
gmj'isli  red  to  grayish  white,  and  sometimes  brown. 

I  By  Oridation;  no(  Hydratetlor  Carbonated. 

A,  Mabcei.ine  Berthi^r,  Ann.  Ch.  Phys.,  61,  79,  1833.  Color  grayish  black  to  iron-black; 
luKlcr  aiibmetaliic;  G.  =  3-8;  H.  =  5-5-6.  From  St.  Marcel  in  Piedmont.  Heteroeiin  Breith. 
{Esr^inov,  Pogg.,  49,  304,  1840)  Is  from  the  same  locality,  and  of  the  same  nature,  as  recognize<3 
by  Linntbaupt. 

B.  Dysskitb  t).  Kohell.  Grundz.,  338,  1838.  Thomson's  sesquuilicatg  of  M,,  from  Franklin 
N.  J-  (Ann.  Lye.  N.  York.  1.  c),  an  iron-black  ore,  with  G.  =3-67;  it  is  altered  fowlerite 
Von  Kubell  cites  Thomson's  analysis,  and  gives  no  description  of  hU  own. 

IL  By  Oxidation/  Hydrated. 

Hthatopeite,  Wiltingite,  Neotoclte,  are  names  of  results  of  this  kind  of  alteration.  Xbe; 
are  fuiiiid  along  with  rhodonite.  They  contain  about  35  p.  c.  of  silica.  See  Nkotocite  unde 
Hydikittb  Silicates,  Opsimose  of  Beudanl  and  Rlipsteinite  of  v,  Eobell  (see  beyond)  ar 
nauK's  of  a  simitar  hydrous  silicate  containing  about  25  p.  c.  of  silica,  with  admixed  wad. 

III.  Carbonated. 

A,  AUiAoiTE  Jasthe,  Germar,  Schw.  J.,  26, 113, 1819;  GrQnmanganerz  Jeuehe,  Kleineld 
Scbvit'lea,  10,  1817.  From  Schebenholze,  near  Flbingerode  in  the  Harz,  ia  either  dull  green  c 
i^ciai-U  brown,  and  affording  du  Menil  (Gilb.  Ann.,  61,  199,  1819)  7  5  p.  c.  CO.. 

IJ.  Photicite  Oermar,  Schw.  J.,  26,  116,  1819;  Photizit  Brandet,  ib.,  188.  Tello-wis 
whiti-  inabella-  and  wax-yellow,  greenish  gray,  pearl-gray,  to  rose-red;  Q.  =  8"8-8,  from  tl 
Eami'  It^rality  with  the  allagite.  It  affordetl  Brandes  (ib.,  136)  11  to  14  p.  c.  of  carbon  dioxitl 
Willi  ^ome  water.    Corneous  manganese  {Horn-mangan  of  Jasche)  is  of  similar  nature,  it  cui 
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tilnlng  5  to  10  p.  c.  of  carbon  dioxide;  color  brown  to  gray.  And  so  also  the  CummiDgtoti 
riwdooite,  which  afforded  Schlieper  10  p.  c  or  more  of  carbonates,  and  which  Hermann  erron- 
eoailf  made  a  maQsaneaian  amphibc^. 

Anal.— 1.  Beruier,  1.  c.  2,  Damour.  Ann.  IDnes,  1.  400,  IMS.  ^  Thonaon.  Lrc.  NaL 
Hiat.,N.  T.,  3.  88.   4,  6,  du  Mentl,  I.  c.   6-8.  Braodes,  1.  c. 

1.  3fareetine 

2.  &teroelin 
8.  Dyunite 

4.  AUagUe,  green 

5.  "  brvwn 

6.  Fiatiette,  yeUowitk 

7.  "  grayUh 

8.  Horn-mangantM 

The  ores,  as  alteration  continues,  graduate  Into  true  oxides  of  mangaueae.  A  kind  from 
Feslllo  (called  PetiUUe     Huot,  Hin.,  1841)  has  lost  nearly  all  of  the  silica  in  the  change. 

A  scries  of  alteratloo  products  of  rhodoaite  from  North  CaroliDa  and  Rhode  Island  have 
been  analyzed  by  W.  N.  De  Regt,  of.  Chester,  Jb.  Mio.,  1.  187,  1888. 

Artif. — Formed  by  Bourgeois  in  crystals  by  fusing  equal  etjuivalents  of  silicaand  manganese 
ciioxide.  Bull.  3oc.  Min.,  6,  64,  1888.  Also  by  Gorgeu,  ibid.,  10,  264,  1887;  described  by  Vogt 
from  the  iron  works  at  Wcstnnfors,  Sweden,  in  Bessemer  sings  and  also  with  those  of  spiegeleisen. 
Ak.  H  Stockh.,  Bihang,  9.  29,  1884;  Arch.  Math.  Mat..  Christ.,  30,  80.  1889. 

ReC— ■  Ofv.  Ak.  Stockh..  42,  No.  6,  159,  1885,  and  Zs.  Kr.,  11,  506,  1886.  The  position  Is 
thaL  suggested  by  J.  D.  D.  (Min.  226, 1868),  which  shows  the  relation  to  imoxene;  later  adopted 
by  GroQi,  Tab.  Ueb..  68.  lOS,  1874.  and  Flink. 

•  Cf.  Dbr.,  Pogg.,  94,  896.  laW;  Greg,  Phil.  Mag.,  4,  196.  1866;  Kk.,  4,  174;  Dx.,  Min.,  1, 
6Et  1868:  Sjogren,  Pajsberg,  O.  FOr.  Fbrb..  6,  259,  1880;  Flink.  1.  c,  who  gives  many  new 
forms.   ■  Pinaoo,  Franklin  Fumace,  N.  J.,  Am.  J.  8c.,  40,  484, 1890.   « £.  8.  D..  Franklin. 

Hyobobhodonitk  Hydrorodonit  N,  ShwtMfm,  O.  FDr.  FOrh.,  3,  468,  1876.  Massive; 
ctystallintr.  Cleavage  eaqr  in  one  direction.  H.  =  5-6.  O.  —  2-70.  Luster  vitreous.  Color 
red-brown.  Streak  brownish  white.  Translucent,  in  thin  spUnters , transparent.  Analysis, 
£ogstr5m: 

SIO,  44-07  MoO  80-88  FeO  104  CftO  8  60  MgO  6*98  L1,0  1-28  Na,0  0-89  H.0  11  84  =  99-98 

A  second  analysis  gave  similar  results.  Soluble  in  hydrochloric  add  with  the  separation  of 
illlca.   From  L&ngban,  Wermland.  Sweden.   This  may  be  a  hydratcd  riiodonite. 

KupflTBlNiTB.  Bchwarz-Braunstein erz  von  Klnppenid  Klapr.,  Beilr.,  4,  187,  1807  = 
Oprimow  Beiid.,  Tr.,  187,  1888.  Vattenhaltigt  Manganoxidsillkal  Bakr,  Ofv.  Ak.  Stockh.,  7, 
2&,  1850.    Klipsleinite  Kbl.,  J.  pr.  Ch.,  97,  180,  ISfiB. 

Amorphous.  Compact.  H.  =  5-5  5.  G.  =  3'5.  Luster  dull  to  submetallic.  Color  dark 
Ifver-biDwn  to  black.  Streak  reddish  brown  or  yellowish  brown. '  Opaque.  Analyses:  1,  Bahr, 
L  c.   3.  T.  Eobell,  1.  c: 

SiO,  AUG.  Pe,0,  Mn,0,  MnO  MgO  CaO  H,0 

1.  Klapperud.  Opeim.         28-89   0-61    9  14    56-21      —     0  89   0  50   9-51  =  100  06 

2.  Dilleoburg,  Kliimt.         26  00   170    4  00    82  17   85  00   2  00     —    9  00  =   98  87 

From  Klapperud  in  Dalecarlla  with  rhodonite;  also  from  the  Bombers  mine  at  Herbom, 
near  Dillenhurg.  Beudant's  name  Is  from  the  Greek  oififtot,  late;  Klipsteioite  is  named  after 
Prof.  V.  KlipBlein  of  Oiesseo. 

Fischer  shows  the  impurity  of  this  supposed  mloetal,  Zs.  Er.,  4,  866, 1880. 

336.  BABXNOTONrrB.   Levy,  Ann.  Phil.,  7,  276.  1824. 

Trici inic.  Axes  a  :  6  -  1*06906  :  1  :  0-63084;  a  =  104"  211',  /S  =  108*' 30*', 
y  =  83"  34}'  DanW. 

100  A  010  =  92°  4i',  100  A  001  =  n°  ZB^,  010  A  001  =  76"  58}'. 

Forms' :  *  (010,      s)  m  (110,  /',  b)  A  (231,  3')  /  (44a,  f  1 

«(JOa,  )-?,  o  Dbr.)  (J  (001,  0,  a)  Jf  (llO,  /,  c)  j  (111,  1,)  d  (221,  3) 

am  =  HT  28'  yjf  =   42*  48'  ed  =  67'  86'  dh  =  69°  21' 

aJf  =  45'  IS-  eh   =   43"    6'  cM  =  *87=  28'  oA  :=  50"  82*' 

mJf  =  •92*  86'  «m       W  48'  bh   =  51*  18'  ad  =  41'  48i' 

fan   =  44'  41'  '47'  86'  b'd  =  69'  26'  ag  =  75'  44' 

For  a  oomperison  of  angles  with  pyroxene,  see  p.  879. 
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Crystals  small,  somewhat  resembling  black  angite  or  hornblende.    Faces  in 
zone  c  h  m  striated  |  their  intersection-edges;  also  c  d  similarly. 

Cleavage:  M  perfect;  also  m  less  so.  Fracture  sabcon- 
choidal.  Brittle.  H.  =  5-5-6.  G,  =  3-3&-3-37.  Luster 
vitreous,  splendent.  Color  dark  greenish  black.  Pleochroic. 
Faintly  translucent;  large  crystals  opaque,  or  faintly  subtraii»< 
lucent.  Extinction-anglSs  with  (i  on  a  (100)  44°,  on  b  (010)  31", 
Vogt. 

Comp — (Ca,Fe,Mn)SiO,  with  Fe,(SiO,),  in  the  ratio  of  9 : 1 
(anal.  1),  or  6  :  1  (anal.  2),  Rg. 

An«L-l.  Rg.,  Pogg.,  103.  287,  804,  1868.  2.  Jehn,  Pogg.,  144,  OH 
1871.  «nd  loaug.  Diss.,  Jena.  1871.  8,  Forbes,  Phil.  Mag.,  37,  888,  IWl 
4,  H.  Klemm,  luaug.  Diss.,  Jeua,-1873. 


Areudal.  after  Dx. 


1.  Arendal 
Q.  Hornseelbach 
B.  Devonshire 
4.  Artificial 


G. 
8-866 
8  355 
8434 
824 


SiO, 
51-23 
60  44 
49-12 
I  46-89 


Fe,0, 
11-00 
17-01 
9-78 


FeO 
10-26 
7-49 
12-87 


16-25"  39-48 


MdO 
7-91 

8  22 
1-25 
289 


CaO  MgO  H.O 
19-32   0-77   0  44  =  100*93 

0-48  alk.  tr.  =  99  94 
0-78  Al,0,  l-60:=9»-8t 
—  =  100-35 


19-  90 

20-  87 
1-81 


1-45 
8-87 
1-48 


*  Inc!.  10-91  Mn.O,. 


Pyr.,  etc. — B.6.  fuses  at  2-7  to  a  black  mafiiietic  globule,  and  with  the  fluxes  gives  reactiou 
for  iroD  and  maDgaoesc.    Unacted  upon  by  acids. 

Ob«. — Occurs  in  distinct  crysluls  at  Arendal,  in  Norway,  associated  with  epidote  and 
massive  garnet;  iu  ihc  syeiiile  of  Sulht-rland.  Scntland,  but  falsely  reported  from  the  Shellands 
(Heddlej:  at  Herburusee'lbacli,  Niissau,  implanted  upon  a  massive  ferruginous  quartz;  at  Baveno, 
Italy,  in  cavities  in  granite;  Devonshire,'  England. 

In  the  United  States  It  is  said  to  coat  crystals  of  feldspar,  at  Gouvemeur,  St.  Lawrence  Co., 
N.  T.  Small  black  polisbed  crystals  coating  mica  slate,  or  micHceous  gneiss,  at  Atbol,  MasL, 
referred  by  Shepard  to  babiugtonite,  may  p<»wibly  belong  here,  but  see  5th  Ed.,  p.  236. 

It  was  named  after  Dr.  Wni.  Babington  (1757-1888). 

Artl£— Observed  in  crystals  in  slag  at  the  Bessemer  steel  manufacture  at  Hoerde;  the  com- 
pDsltion  (anal.  4)  varies  somewhat  widely  from  that  of  the  natural  mineral;  bIso  in  cavities  in  I 
roasted  iron  ore  from  Finspong,  Vogt,  Ak.  U.  Stockh.,  Bibang,  9,  No.  1,  87,  1884. 

Ret—'  Arendal,  Pogg.,  »4,  403,  1855;  cf.  rhodonite.  See  also  Levy,  1.  c;  Di..  Min.,  1,78, 
1863;  Rath,  Baveno,  Pogg.,  136,  688,  1868;  Id.,  Nassau,  Fogg.,  Erg..  6,  430.  1871;  Schiaof, 
Atlas,  XXX,  1871. 


3.  Ampbibole  Group. 

Orthorhombic,  Mionoclinic,  Triclinic. 

Composition  RSiO,  with  R  =  Ca,Mg,Fe  chiefly,  also  Mn,Na.(K,),H^  Furthe; 
often  containing  aluminium  and  ferric  iron,  in  part  as  NaAl(SiO,),  or  NaFe(SiO,), 

n  m 

perhaps  also  as  KR^SiO,. 


337.  Anthopbyllite 
337A.  Gedrite 


a.  Orthorhombic  Section. 

(Mg.Fe)SiO.  0-5138  : 1 

(Mg,Fe)SiO,  with  (Mg,Fe)Al,8iO. 


338.  Amphibole 

Noti-aluminou8 
Tremolite 
acttnoltte 


0.  Jtfonodinie  Section, 


0-55U  :  1 


CaMpJSiO,), 

   Ca(Mg,Fe)  (SiO,), 

Nephrite.  AsbestuB,  Smaragdite,  etc. 


0-2938 


va**  51 


Digitized  by 
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CuMiSGTOiaTB  {Fe,Mg)SiO, 
Amphibole-anthopbyllite 

Dakkbhortte  (Fe,MD,Mg)SiO. 

Silfl>ergite,  Hillangsite 


ObuN  KBITS 
BiCHTBBITE 

Aluminous 
Edsnite 
Paroabite 

HoRJf  BLENDS 

339.  Olaneophaiie 

340.  Ri«beckite 

341.  Crocidolite 
341  Arfredwnite 

342  A.  Barkerikite. 


848.  JEnigmatite 
Cossyrite 


FeSiO, 

( (K^a),Mg,Oa,Mn)SiO, 

)  Chiefly  Oa(Mg,Pe),Si.O,,  with 

J  ^;.SAl.Si,0..  and  (kg,l'e).(Al,Fe),Si.O„ 

NaAl(SiO.),.(Fe,Mg)SiO, 
2KaFe(SiO,)..FeSiO, 
NaFe(SiO,),.FeSiO, 

Na.(Ca,Mg).(Fe,Mn)„(Al,Fe),Si,A. 
r.  THeUnie  SeeHon, 

Na,Fe,AlFe(Si,Ti)„0„  0-6778  :  1 :  0-3506 

or  =  90"  jff  =  72*  49'     =  90'  approx; 


The  Akphibole  Group  embraces  a  number  of  qieoies  which,  while  felling  in 
different  systems,  are  jet  closely  related  in  form — as  shown  in  the  common  ^rismatio 
cleavage  of  54°  to  56" — also  in  optical  characters  and  chemical  composition.  As 
already  noted  (seep.  345),  the  species  of  this  group  form  chemically  a  series  parallel 
to  that  of  the  closely  allied  Pyroxene  Group,  and  between  them  there  is  a  close 
relationship  in  crystalline  form  and  other  characters.  The  amphibole  group, 
however,  is  less  fully  developed,  including  fewer  species,  and  those  known  show  lesa 
variety  in  form. 

The  chief  distiDctions  between  pyroxene  and  ampbibole  proper  are  the  following:  prismatic 
angle  with  pyroxene  87°  and  98°;  with  amphibole  56'  and  124";  the  priBmbtic  cleavage  being 
much  more  disllDCt  in  the  latler.  With  pyroxene,  crystals  usually  short  priamatic  and  often 
complex,  Btnictureof  massive  kinds  mostly  lamellaror  granular;  with  amphibole,  crystals  chiefly 
hag  prismatic  and  simple,  columnar  ana  fibrous  massive  tctuds  the  rule.  The  spedflc  gravity 
of  most  of  the  pyroxene  varieties  is  bieher  than  of  the  like  varieties  of  ampbibole.  In  com- 
positiun  of  corresponding  kloda,  magnesium  is  present  in  larger  amount  in  amphibole  (Ca :  Hg  = 
1 : 1  in  diopside,  =  1  :  S  In  tremoUte);  alkalies  more  frequently  play  a  prominent  part  in  ampht* 
bole.    Cf  also  pp.  388,  380. 

The  optical  relations  of  the  prominent  membera  of  the  group,  as  regards  the 
position  of  the  axes  of  light-elasticity,  is  exhibited  by  the  following  figures  (frfter 
Cross) ;  compare  p.  346  for  a  similar  representation  for  the  corresponding  members 
of  the  pyroxene  group. 


Z.  ABthoipfaylUte.   11.  Glaucophane.   III.  TremoHte,  etc.   lY.  Hornblende, 
y.  Arfvedsonite  (7).   VI.  Riebeckite  (t). 
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a.  Orthorhombic  Section. 

337.  ANTHOPHTLUTB.  ADthophyllit  Sehumaeher.  VerzelchD.,  96, 1601.  Antopbyllit 
Kartt,  Tab.,  S2,  1W8.  AutboKrammil  Breith.,  Cbur.,  28,  1U20.  Autbolith  £m£A.,  Lib.,  »8, 
leaO.    Kupfferit  H.  Hermann,  Bull.  Soc,  Nat.  Mobcou,  36.  248,  1863. 

337A.  Oedkite  Dufrenoy,  Auq.  Miues,  10,  582,  1836. 

Orthorhombic.  Axial  rivtio  «  :  J  =  0*51375  :  1,  Peufield'.  Prismatic  angle, 
mm'"  =  54"  'Z'6'.  Crystals  rare,  habit  prismatic  but  prisms  not  terminated. 
Commonly  lamellar,  or  tibrouB  massive;  fibers  often  very  slender.  Also  in  aggrega- 
tions of  prisms,  like  actiuoltte. 

Cleavage:  prismatic,  perfect;  b  less  so;  a  sometimes  distinct.  H.  =  5'5-6. 
G.  =  3"l-3*3.  Luster  vitreous,  somewhat  pearly  on  the  cleavage-face.  Color 
brownish  gray,  yellowish  brown,  clove-brown,  brownish  green,  erne  mid-green, 
Bometimes  metaUoidal.  Streak  nncolored  or  grayish.  Transparent  to  sub- 
translucent. 

Anthophyllite  is  usually  optically  +  (Di.,  anal.  2);  also  optically  +  for  red, 
—  for  yellow,  green  (Pfd.,  anal.  1).  Ax.  pi.  always  U  b,  Bx»  usually  _L  c;  also  Xc 
for  red,  _L  a  for  yellow,  gregn.    Axial  angles  and  indices: 

Eongsberg*  (aoal.  3)    3Har  ^  117' 26'    3Ho.y  =  116°  36'   .-.  3Vo.r  =  M°  58'   /3,=  16S6Di. 

(other  sectioDs)  2Ho.r  =  HO'  49',  117"  18',  2Ho.,  =  112=  4',  2Ho.u  =  109°  5',  111°  5i' 

Pranklin,  N.  C.i  (anal.  1)  BecUon  \a        2H,  =  87'  81'        2H,  =  85°  45'        SH^  =  83'  44 

\c        3H,  =  87°  24'        2H,  =  88=    6        3Hp  =  88'  28 

aV,  =  90'  4'  2Vy  =  88°  46'  3Vp  =  87°  38'  aod  =  1-6876  )8y  =  1-6858  fi^  =  1-6495 
Also,  measured   ^a,  =  1-6801  =  1-6404      .-.        =  1-6388. 

Qedrite  from  Fiskernas  is  optically  — .    Axial  angles  and  indices,  Ussing*: 

3Ha.r  =  89°  34'  2H^j  =  89°  6'  2H,.Br  =  88°  46' 

yS,  =  1-6358  =  1-6439  .".    a,  =  1-628  2V.  =  78i". 

Comp.,  Tar. — (Mg,Fe)SiO,,  corresponding  to  enstatite-bronzite-hypersthene 
in  the  pyroxene  group.  Aluminium  is  sometimes  present  in  considerable  amount, 
There  is  the  same  relation  in  optical  character  between  anthophyllite  (-)-)  and 
gedrite  {  — )  as  between  enstiitito  and  hypersthene, 

Var.— 1.  ANTHOPHVI.LITK,  Mg  :  Fe  =  4  :  1,  3  :  1,  etc.  For  8:1,  the  percentage  com 
fOsilioD  is;  Silica  55-6,  iroD  protoxide  16-6,  magnesia  27-8  —  100.  Id  anal.  2,  Mg  :  (Fe  -|-  4 
Ua  -|-  Ha)  3 :  1  nearly,  the  water  ia  here  chemically  coriibiued.  AnthopbyTlile  Bometime: 
occurs  in  forms  resembling  usbostus. 

in  KupfferiU,  the  magnesia  predominates  largely;  it  thus  seems  to  correspond  more  nearl; 
to  au  etistuiite;  a  little  cbromiurn  gives  it  a  deep  green  colur. 

3.  Ainminous^iiv.D'o.iTE..  Irou  is  present  iii  largeramount, and  also  aluminium;  it  hence  coi 
responds  nearly  to  a  hypersthene,  some  varicliee<of  which  are  highly  aluminous  (cf.  anals.,  p.  :^70 
the  aluminiiun  may  be  present  as  MgAl.j8iOa.  The  gedrite  from  Bamle  has  wm  "  =  54~  4l 
(l)x.),thRt  of  Fiskernits.  mm  "  ~  55'  12  4  (Ussing). 

ThaUiekeriU  Breith.  is  an  anthophyllite  from  Greenland,  having  a  metalloidal  lu&ter  I  i 
Optically  +.    211o.r  -  117°  35'  Dx..  N.  R.  33,  1867. 

Hydrous  anthophyUite-g  have  been  repeatedly  described,  but  in  most  cases  they  have  bet 
fihownlo  be  hydraled  monoclinic  amphiboles.  That  of  Thomsttn,  from  New  York  Island,  has  bee 
I'xamined  by  Smith  and  Brush,  Am.  J.  8c.,  16,  49,  1853.  Anollier  from  Glen  Urquhart,  Sootlam 
iLescribed  by  Heddle  (Min.  Mag.,  4,  313,  1881),  is  actinolite,  as  shown  by  Lex.,  Bull.  Soc.  Mia..  : 
7.  1886. 

A  mineral  regarded  by  Pisaoi  as  the  STiarumite  of  Breithaupt  (5th  Ed.,  p.  816)  is  probably 
wmewhttl  altered  anthophyllite,  cf.  anal  13,  and  Dx..  C.  H.,  84,  1510,  187'7.  Anoth 
'-  suaruraite"  bus  a  comptisition  near  spodumeiie.  cf.  Breith.,  Jb.  Min.,  820,  1872. 

Anal.— 1.  Pentield,  Am.  J.  Sc..  40,  394.  1890.  2.  Pisani.  Dx.  Min.,  1,  536.  1863.  3.  Bi 
zina,  Min.  Mittb..  247,  1874.  4.  Heddte,  Min.  Mag.,  3,  21,  1879.  5,  Hermann,  1.  c.  6,  Pisai 
L'Institut,  190,  1881.  7,  Petersson,  Ofv.  Ak.  Stockh.,  39,  No.  10,  7. 1882.  8,  Rosecius.  Zs  K 
2  .  498,  1878.  9,  Sladius,  ibid.  10,  Lcchartier,  Dx.,  N.  R.,  33,  1867.  11,  Ussing,  Ofv  A 
Slockb..  46,  39,  1889,  Zs.  Kr.,  16,  609,  1889.    12.  13,  Pisani.  C.  R,  84,  1510,  1877. 
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O.        810,  A1,0,    FeO  MdO  HgO   CaO  Alk.  H.0 

1.  FrankliD,  N.  C.   8  098  67  98  0-63  10  89  0  81   28-69  0  30  —    1-67  ign  (100°)  0  13 

[=  99-99 

8.  EoDgsbeiS  M'l6  3-6S  14  18  0*91   28  19   1-61  —    3  88  =  lOa-98 

&  Hermannschlas  67-89  3  04  6  58    —    29  08  0  69  —    2-56  Fe>0,  0*43  = 

[98-71 

4.  Scotland            8  068  66*86  4*49  818  0  87  26-87   1  09  —    8  86  =  100  67 
6.  Ilmen  Mts., 

KvpferiU        8  08  67-46   1-31*  606  0-05*  80*88  3  98  tr,    0-83  =  100 
Qedrile. 

6.  H€a8»  QMrea  |  48  17  16*80  18*66    —    16  78  1*33  ~    4-91  =  99*79 

7.  HiUten  48-93  11*84  16*81    1*47   19  14   3  03  —    1*68  =;  97*88 

8.  Stansvik             8  022  M-74   8  56  30-86   0*41    16*45   1  79  —      —  -  99-29 

9.  "                  8-046  52-05   9*46  20-73   0*26   17  24   1-35  —      —  =  101  08 

10.  "United  StBteB"  8*226  46  74  13  70  28  09     —      8  76   0  77     -     1  90  =  99  96 

11.  Fiskernfto  46*18  a3-23«  2*77  —  25  05  —  2-80*  1-87  =  99  89 
13.  Bamle  3-98  61*80  12  40  8  67  —  27  00  —  1-44  8  00  =  99  91 
IS.  Saarum, 

BnarumUd  67*90  18-55  1*90    —    19  40  0  87  4-60  286  =  100*98 

*  Cr.O..  «  ^\Q.  •  iDcl.  0-44  IViiO..  '  Na,0. 

A  "  kupfferlte  "  andyzed  by  Lorenzen  from  Qreenlaod  la  shown  by  TTsBing  to  be  bronzlte 

(anal.  6,  p.  847). 

Pyr^  etc^B.B.  fuses  with  difflcuUv  to  a  black  magnetic  enamel;  with  the  fluxea  gires 
reactions  for  iron;  unacted  upon  by  acids. 

Obs. — Antbophyllite  occurs  in  mica  schist  with  hornblende  and  mica  in  tbin  and  long  plates 
and  fibers  near  Eongsber^  in  Norway,  and  with  gray  cobalt  near  Modum;  in  the  spbericalmica 
aggregates  at  HermannacLlag,  Moravia;  probably  in  Ibe  gabbro  of  the  Lizard,  Cornwall  (Teall). 
In  the  U.  9.,  ai  the  Jenks  corundum  mine.  Franklin,  Macon  Co.,  N.  C. 

Named  from  anthophjfUum,  clove,  in  allusion  to  the  clove-brown  color,  as  Schnmacber 
states. 

Kupfferite  is  from  a  graphite  mine  in  the  Tunkinsk  Mts.,  near  L.  Baikal.  The  analysis  here 
gjren  is  from  a  mineral  of  similar  kind  from  near  Miask,  in  the  Ilmen  Mts.  The  former  has 
not  beeo  analyzed.  KoksbaroT  has  also  found  it  near  the  Sauarka  river,  Ural.  Named  after 
the  Russian  crystallographer  and  physicist  Adolf  Eupffer  (1799-1866). 

Tlie  original  gtarite  ia  from  the  valley  of  H§as,  near  Q^dres,  FAnce,  and  oont^s  mIcro< 
soopic  black  spinels  (pieotiU).  Similar  aluminous  anthopbyllites  have  been  observed  in  crys- 
talll  Ine  schists  from  other  localities,  as  at  Hilsen  near  Soarum,  also  EragerO,  Bamle,  in  Norway; 
Stansvik  near  Helaingfors,  Finland  (Sjogren);  also  Fiskem&s,  Greenland. 

Ret—'  Franklin,  Maoon  Co.,  N.  C.,  Am.  J.  Sc.,  40,  894, 1890.  ■  N.  R,  81.  1867.  '  Zs. 
Er.,  16.  609,  1889. 

PiDDiNGTOHrxE  HiUdinger,  Ber.  Ak.  Wien,  41,  361,  1860.  The  ash-gray  mass  of  the 
meteorite  of  Shalka,  in  Bancoorah,  consisling  in  part  of  grains  bsving  two  easy  cleavages 
inclined  to  one  another  70%  with  H.  =  6-5;  G.  =  8-412  Haid.,  8  66  Piddington;  and  fracture 
resinous,  and  containing  small  embedded  grains  of  chromite.  Hauer  obtained:  SiO*  67*66, 
A1,0,  ir.,  FeO  20*65,  MgO  19*00,  CaO  1*58  =  98*84,  which  is  nearly  the  composition  of  antbo- 
pbrlliie.  The  meteorite  was  first  described  by  H.  Piddington  in  the  J.  Aslat.  Soc.  Bengal,  20, 
S99,  1853. 

338.  AMPHIBOLXI.  SkOrl  (=  ScfaOrl)  pt.  Wall..  1747  (excluding  Amiantus,  Bergkork, 
etc.,  and  Asbestus).  SkOrl  pt.,  StrttlskOrl  {=  Strablsteio)  Cronal.,  Miu.,  1758  (excl.  Asbestus 
=  Amianthus)  and  Ber^ork,  id.  Hornblende  Wern.,  Bergm.  J.,  1789  (excl.  Strahlsteln  and 
Asbest^.  Hornblende  £ar«f.,  Tab.,  1791  (excl.  Strahlstein,  Tremolit,  and  Asbest).  Id.  (excL 
also  Smara^itpt.)  Karst.,  Tab.,  1800,  1808:  id.  Ullmann,  1814,  and  Jamemm,  1817.  Amphibole 
(incl.  Actinote)  H.,  Tr,  1801  (excl.  Grammatite  =  Tremolite  and  Asbeste).  Amphibole  (incl. 
Acti'note  and  Grammatite)  ,  Tabl.,  1809  (excl.  Asbeste).  Heterotyp  (incl.  Asbestus,  Bronzite, 
Uypersth.,  Anthopb.  with  other  varieties)  Hatum.,  Haudb.,  1818.  Hornblende  JiMnewn,  Syst., 
IffiO  (excl.  Actinoiite,  Tremolite,  Asbestus,  Carinthlne).  Amfibole,  Omlblenda,  Xtal.  Anfibola, 
Homblenda,  Span. 

Tremolite.  Tremolit  Fini.  de  Sautntre,  Voy,  Alpes,  4,  §  1928,  1796.  Grammatite  IT.,  Tr., 
3.  1801.  Kalamit  Wern.,  Tasch.  MIn.,  10.  160,  1816.  Catamite.  Raphilite  TJum.,  Min.,  1, 
1S3.  18S6.  Sebesit  In  Brelth.  Handb.,  689,  1847.  NordenskiOldlt,  Eenng.,  Ber.  Ak.  Wien,  13, 
297.  1854.     Hexagonite  Goldatmth.  Proc.  Ac.  Philad.,  160,  1876. 

ActfnoUta.  Str&IskOrl  pt.  Ororut.,  I.  c.  Strahlstein  Germ.  Actynolite  Zirw.,  Mln..  1,  ]A7> 
1704.  Scborl  vertdu  Zillerthal,  Zillerthlte,  Delameth.,  T.  T..  2,  867, 1797.  Actinote  H.,  Tr., 
3,  1801. 
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Nefhbite.  Pletra  dl  bijada  [fr.  Mexira  or  Peru]  Span.  Lapis  nephriticus  A,  CluHia, 
Dissert.,  1627;  C.  Bartholintu,  Upusc.,  ltS28;  deBoot,  Gemm.,  1009.  Lapis Indiciis ^/drtmirufui. 
Met.,  p.  TOO.  Talcum  oephritlcum  Linn.,  1708.  Jade,  Pierre  iikphn\,\i\m,d'ATgenviUe,  OrycL 
186,  1755;  Sage,  de  IMe,  tie.    Nephrit  Wern.,  Ueb.  CroQSt.,  17tM).    Kiduey  Stcme. 

Nlerensteiu,  Beilsteln,  0«rf».   Cachofong  pt. 

Asbestos.  ''AftiavroS  k^ut  Dumor.,  6,  155.  [Not  a.a(ii<TTui  [=  Quicklime]  Dumor., 
6,  188J  Asbestos.  Linum  viTum,  Amitutus,  Ptin.,  19,  4,  36,  SI.  Lapis  Carystius  (fr.  Caiprg- 
tum) /^luMntM.  Lana  luoniana.  Amianlus,  Ast>e8tus,  ..l^'tc.,  Fosb.,  253,  1546;  Wall.,  Min., 
140.  148,  1747  (Caro  uioutaua  or  B&rgkOlt  =  Mountain  leatljKr,  aod  Suber  DioiituDum  or  B&rg- 
koark  =  Mountaia  cork,  being  included).  Asbestus,  Amianthus,  Carystine  {=  Mtn.  leatlier 
and  cork).  Hill,  Foss.,  166,  1771.  Kymatin  Bnith.,  Uib.  1830,  Char.,  U8.  1832.  ByssoHte  ifr 
Bourg  d'Oisaus)  Sauaeure,  Voy.  Alpes,  §  1696;  AsbeslOide  (ib.)  Vaug.  <ft  Macq%iart.  Bull.  8oc 
Pbiloiu.,  No.  54,  1797;  Amiautboide  (ib.)  Delameth.,  T.  T.,  a,  864,  1797. 

bMAKAQOTTa:  Sauuure,  Vov.  Alpes,  4.  l^li*.  1863,  1796.  Diallage  verte  pt.  H.,  1801; 
Green  Diallage  pf.    Diallagon  UUmann.  Tab.,  90,  1814. 

OuiuiiNOTuNiTE  Deoey,  Am.  J.  Sc.,  8,  59,  1824.  Amphibole-Autbophyllite  Dx.,  N.  R., 
114,  1867.    Antholite  Dana,  Miu.,  334,  1868. 

Dannehokite  {Jero-och-maDgaQoxidulrlk  Hornblende  A.  Erdmann,  Daonemora  Jerom., 
S3. 1851.  DuDDemorlt  Kenng.,  Ueb.  61,  1855,  1856).  Asbeferrite  Igelstrdin.  B.  H.  Ztg.,  36,  28. 
1867.  SiUbergit  We&mO,  Ofv.  Ak.  Stockh..  41.  No.  9,  34,  1884.  Uillangsite  igeUHvm,  Bull 
8oc.  Mia.,  7,  m.  1884;  UUlftngsite. 

Gbuheeite  (Pyroxene  femtgineux  (fr.  CoUobridres)  OT&ner,  C.  R..  34,  704;  GrrOnerit 
Kmng.,  Mia.,  09,  1858). 

Biohtmito  Breilh.,  B.  H.  Ztg..  34,  864.  1866.  Breislakite  Broeehi,  Cat.  dl  una  laccolts  di 
Rocce.  38.  60.  70,  193,  1817.   Cyclopelte  Dx.,  Min.,  1.  65,  1863. 

Homblenda — 

Edbnitb.  Edenlt  Brttth.,  Handb.,  658.  1847.  ■  Eokacharowit  HT.  Sm^nakim.  Bull.  Soc. 
Nat.  Moscow.  30,  333,  1857. 

Parqasitb.  Uobhblbndb.  Comeus  flssllU  pt..  Coroeus  solidus  pt.,  C.  crvstallisatus  pt., 
Horubftr^,  SkiOrl  pt..  Wall.,  Min.,  138.  189.  1747.    SkOr]  pt.,  Basaltes  pt..  Bojus  particulis 


1830.  I>iaslHlit  (fr.  Wermland).Br0<<A.,  Char.,  134,  1882.  Syntagmutit  (f r.  Vesuvius).  Walleriaa. 
Breith.,  B.  H.  Zig..  24.  428,  1865. 

Noralite  Dana,  Min.,  336.  1868.  Oamsigradite  BreUh.,  B.  H.  Ztg..  20.  51,  1861.  BergBr 
maskite  LuceAetti,  Mem.  Acc.  Bologna,  3,  397,  1881.  Kaersutit  Lorermn,  Medd.  GrOnland. 
1,  1884. 

Monocliiiic.  Axes  a:i:b  =  0-55108  :  1  :  0-29376;  p  =  73"  58^'  =  001  A 
100  N.  Nordenskiold-Koksharov'. 

100  A  110  =  -^r  54^',  001  A  101  =  24"  4',  001  A  Oil  =  15**  46'. 


Forms*: 

o  (100,  i-i) 
i>  (010,  i-i) 
c  (001,  0) 

n  (810,  i-5) 
9  (210,  »-2)» 
*  (480,  i  \f 


m(110,-  /) 
tf  (180,  ( S) 
X  (150,  i-5)» 
r(170,  t-7)» 

(  (101. -1-i) 

P  (ioi,  i-i) 


h  (508,  I-i)' 
I  {201.  3-i) 
/  (801,  8-i)« 

r  (Oil,  1-i) 
i  (031.  8  i) 
p  (061,  W) 


ct  (112,  -  i) 
d  (in,  1) 
<8  (933.  I) 
P  (281,  3)* 
n  (8l8.  \  %f 
k  (§11,  3-2) 

0  (131,- 


e  (231,  8  4) 
t  (121.  2  2) 
g  (251,  5  |)> 
u  (131,  8-3)« 
f  (141,  4-4) 
y  (S  lO  l, 


1. 

I 
1 

1 

i" 

1 

1  I 
1  \ 

r 

\  1 

1 

\  

Figs.  1-S,  Russell,  N.  T.   4,  Flerrepont.  N.  T.  Penfleld. 
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887 


m'k 

mo  ^  44M1 


49°  34' 
68°  46^' 


jw 

pk 

pm 

pr 

po 

pv 

pi 

PP 


*84"  26' 
15°  26' 
37-  25' 
76°  484' 

*84°  25' 
58°  801' 
41°  12^ 
49'  9* 
WIS' 


13. 


Figs.  !>-7.  11,  Russell,  N.  T.  8,  9,  Pierrepont,  N.  T.  10.  Rosaie,  N.  Y.  12,  DeKalb,  K.  T. 
Fi^.  &-13,  Peofleld.  18,  A  dark  green  ampfalbole  euclosi&g.  In  parallel  poslilon,  a  pale 
grven  pyroxene,  Rusaell,  K.  T.,  O.  H.  Williams. 

Twins*:  (1)  tw.  pL  a,  oommon  as  contact-twins;  rarely  polysyutbetic*.  {2)c,aB 
tw.  lamellsB,  occasionally  producing  a  parting  analo-  14. 
Kous  to  that  more  common  with  pyroxene  {f.  13). 
Crystals  commonly  prismatic,  with  m  short  (f.  1, 2),  or 
elongated  (f.  5,  etc.];  nsoally  terminated  by  the  low 
cUnodome,  r,  sometimes  by  r  and  p  equally  developed 
and  then  sn^gesting  rhombohedral  forms  (as  of  the 
low  terminal  rhomb^hedron  of  tourmaline),  since  the 
angles  rr'  and  pr  approximate  to  each  other;  the 
form  a  not  very  common.  Also  columnar  or  fibrous, 
coarse  or  fine,  fibers  often  like  flax;  rarely  lamellar; 
also  grannlar  massive,  coarse  or  fine,  and  usually 
strongly  coherent,  bnt  sometimes  friable. 

Cfeawige:  m  highly  perfect;  a,  b  sometimes  dis- 
tinct.    Parting,  due  to  twinning,  sometimes  observed  \  c  and  |  a. 


Fracture 
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■ubconchoidal,  aneven.  Brittle.  H.  =  5-6.  G.  =  2 -9-3 -4,  Tarying  with  the 
composition.  Luster  vitreous  to  pearly  on  cleavage-facfs ;  fibrous  varieties 
often  silky.  Color  between  block  and  white,  through  various  shades  of  green, 
inclining  to  blackish  green;  also  dark  brown;  rarely  yellow,  pink,  rose-red.  Streak 
uncolored,  or  paler  than  color.  Sometimes  nearly  transparent;  usually  subtnuu- 
lucent  to  opaque. 

Pleochroism  strongly  marked  in  all  the  deeply  colored  varieties,  as  described 
beyond.  Absorption  usually  t  >  b  >  a.  Optically  — ,  rarely  +.  Ai.  pi.  J  6. 
Extinction-angle  on  6,  or  c  A  ^  =  +  15°  to  18°  in  most  cases,  but  varying  from 
about  0°  up  to  37°;  hence  also  Bx.  A  =  —  75"  to  —  72°,  etc.  Dispersion  p  <  v. 
Axial  angles,  variable;  see  under  the  varieties  below. 

Comp.,  Tar. — In  part  a  normal  metasilicate  of  calcium  and  magnesium, 
usually  with  iron,  also  manganese,  and  thus  in  general  analogous  to  the  pyroxeoes. 
The  alkali  metals,  sodium  and  potassium  (and  hydrogen),  also  present,  and  more 
commonly  so  than  with  pyroxene.  In  part  also  aluminous,  corresponding  to  the 
aluminous  pyroz^enes.  Titanium  sometimes  is  present  and  also  rarely  fluorine  in 
small  amount. 

The  aluminium  is  iu  part  present  as  NBA](SiOt)(,  but  many  amphtboles  containing  aluminitun 
or  ferric  iron  are  more  uasic  than  a  normal  meuisilicate:  they  may  sometimes  be  explained  as 

n  DI 

containing  R'Al,Fc),SiO«  (cf.  Tschermak)*;  but  the  exact  nature  of  the  compound  ts  often 
doubtful.  Tschermak  has  shown  reason  for  wriiiug  the  amphibolo  formulas  as  double  the 
rarresponding  ones  for  pyroxene.  Thus,  for  roost  tremoHle  and  actinollte,  Ca :  3fg(Fe)  =  1:8, 
and  hence  tremoUte  is  utMgtSiiOi*.  while  diopside  is  CaMgSi«Ot,  etc. 

Hammelsberg  has  shown  that  the  composition  of  most  aluminous  ampfaiboles  may  be 
expressed  in  the  general  form  mRSiO*  nAUO*.    While  Scliarizer,  modifying  this  view,  proposes 
to  i-egard  the  amphibolcs  as  molecular  compounds  of  Ca(Mg,Fe),Si40ii  (actinoUte),  ana  the 
t    I!  in 

orthosltlcate  (Ut,K)(RiSiiO,3,  for  whicb  be  uses  Breitbaupt's  name  fj/ntagmatiU  (syntagmit  Rg.), 
originally  given  10  the  Vcstivian  hornblende.  The  Jan  Mayen  amphibole,  anal.  117,  approxi' 
mates  in  composition  to  syntagmatite  in  this  sense.  Cf.  Jb.  Bfln.,  2,  148,  1884,  also  Rg.,  Mfn. 
Ch,,  Erg.,  p.  87  et  uq.,  1886. 

The  name  amphibole.  proposed  by  HaQy,  has  the  precedence,  because  HaQy  first  rightly 
appreciated  the  species,  as  he  bad  done  for  pyroxene,  and  gave  it,  and  not  any  of  its  varieties, 
the  name.  In  his  Traile,  in  1801,  he  brought  together  hortibUnde  and  actinolUe;  and  bv  1809 
be  had  added  to  the  group  the  third  prominent  variety,  tremoUte;  while  in  all  oiber  works  not 
taking  their  views  from  him,  these  three  minerals  still  stood  as  distinct  species.  AAeHvM  was 
annexed  to  tbe  series  by  Hausmann  in  1813,  though  kept  separate  long  afterward  by  many 
other  authors. 

The  varieties  depend  chiefly  upon  coraposilion;  in  part  also,  but  less  fundamentally,  upon 
structure;  the  prominent  kintls'are  properly  sub-species,  as  was  true  with  the  pyroxenes, 'and  ihe 
subdivlaioas  are  to  a  conraderable  extent  the  same  here  as  there. 

L  Containing  litth  or  no  Aluminium, 

Tremolite.  Qrammatite,  nephrite  pt.  Calfitttn-magnesium  amphihoTe. 
Formula  CaMg,Si,0„  =  Silica  57-7,  magnesia  28  9,  lime  13-4  =  100.  Ferrous 
iron,  replacing  the  magnesium,  is  present  only  sparingly,  tip  to  3  p.  c.  Colors 
white  to  dark  gray.    In  distinct  crystals,  either  long-bladed  or  short  and  stout; 

often  in  thin  blades  flattened  |  5  by  the  oscillatory  rejietition  of  the  prism.  In 
aggregates  long  and  thin  columnar,  or  fibrous;  also  compact  granular  massive  (see 
nephrite,  below).  G.=2'9-3*I.  Sometimes  transparent  and  colorless.  Opticallv  — . 
Extinction-angle  on  J,  or  t  A  <!  =  +  16"  to  18%  henoe  Bi,  A  ^  =  —  74**^ to  —'72'. 

Skutterud  t  A  i  =  16*      a-,  =  1-6065      /?,  =  1-6288  s=  1-6340     2V,  =  81"  82*  Pfd 

Also  tAi  =  15'  .  2H,  =  W-100°      2H,  =  100"-20r      fi,  =  vm  =  1-623 

Nordmark.  Flink: 

e  A  i  =  17-  18  2H,  =  »4"  86*  /S,  s=  1-816  LI  /J,  «  1-618  Na  /S^  ^  1'620  Tl  .-.  2V,  =  84"  9" 

Tremolite  was  named  by  Fini  from  tbe  Tremola  Talley  on  the  south  side  of  tlie  St. 
Gothard. 
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QrammatUe  (from  ypaftfit},  a  line)  alludes  to  a  line  in  the  dlrectloo  of  the  longer  diagonal 
■een  by  Hatty  on  transTerse  aections  of  some  crystals.   It  was  subBtttaied  fOTtremolTte  by  Hatty, 

witlioiit  reason,  and  does  not  deserve  recoj^ltiou. 

Nordemkioldite,  from  Ruscola,  near  "Lake  Onega,  is  tremolite. 
Sa/phiUU,  from  Lanarh  in  Canada,  is  probably  also  tremolite. 

Hexagonite  from  Edwards,  St  Lawrence  Co..  N.  Y.,  is  a  pink  tremolite  ooDtalnlng  a  small 
amount  of  manguieae  (anals.  18, 18);  It  was  described  as  hexagonal,  but  its  true  ctuuracter  was 

sbown  by  Koenl^. 

Some  Tuphnie  and  tubeattis  (see  below)  belong  here. 

AcTiNOLiTE.  Strahlstein  Germ.  Caldunv^agnesxwmrxrQn  amphibole.  Formula 
Ca(Mg,Fe)  Si^O,,.  Color  bright  green  and  grayieh,  green.  In  crystals,  either  short- 
or  lon^-bladed,  as  in  tremolite;  columnar  or  fibrous;  granular  massive.  G.  =  3-3-3, 
Sometimes  transparent.  The  variety  in  long  bright-green  crystals  is  called  glassy 
aditwlUe;  the  crystals  break  easily  across  the  prtsm.  The  fibrous  and  radiated 
Jcinds  are  often  called  asbestiform  acHnolit$  and  radiated  actinolxte,  Aotinolite 
owes  its  green  color  to  the  ferrous  iron  present. 

Pleochroism  distinct,  incrouing  as  the  amount  of  iron  inoreases,  and  hence 
the  color  becomes  darker:  c  ememd-green,  b  yellow-green,  a  greenish  yellow. 
Absorption  c  >  b  >  a  Zillerthal,  Tschermak.  Optically  — .  !Extinction-angle  on 
i  or  I  A  ^  =  +  15°  and  Bi,  A  ^  =  -  75".   Axial  angles,  Dx.: 

8t  Gothard        2Hw  =  90°  to  W  /J,  =  1  -626  2V,  =  79'  88' 

aH^sW  1-639  2V,  =80°  4' 

ZlUerthal         =  1-611         =  1*687  =  1-686      r-<'  =  OOSfi  L^y-Lcx. 

Named  actlnolite  from  dKriv,  a  ray,  and  AiSoS,  tioTie,  a  translation  of  the  German  Btrahl- 
ttein  or  radiaUd  ttone.   Name  changed  to  acHnote  by  Ualty,  without  reason. 

Nephrite.  Jade  pt.  Cadiolongpt.  A  tough,  compact,  flne-gralned  tremolite  (or  actinolitel, 
breabing  witb  a  splintery  fracture  and  glistening  luster.  H.  —  ^'9.  6.  ^  2'96>8'1.  Named 
from  a  supposed  efficacy  in  diseases  of  the  kidney,  from  ve<pp6i,  kidney.  It  varies  In  color 
from  M'bite  (tremoMte)  to  dark  green  (actlnolite),  in  the  latter  Iron  protoxide  being  present  up  to 
S  or  7  p.  c.  The  latter  kind  sometimes  encloses  distinct  prismatic  crystals  of  actinofite  (anal.  40). 
A  dt^rivatioa  from  an  original  pyroxenic  mineral  has  been  suggested  in  some  cases  (Arzrunl, 
Traulw). 

Nephrite  or  jade  was  brought  in  the  form  of  carved  ornaments  from  Mexico  or  Peru  soon 
after  the  discovery  of  America.  Del  Rio,  in  his  Mexican  Mineraloj^  (1795),  mentions  no 
Mexican  locality.  A  similar  stone  comes  from  Eastern  Asia,  New  Zealand,  and  Alaska  as 
noted  beyond.    See  also  pp.  871,  897. 

ABBBffruSi.  Asbestos.  Asbest  Oann.  Tremolite,  actlnolite,  and  other  varieties  of  amphi- 
bde,  excepting  those  containing  much  alumina,  pass  Into  fibrous  varieties,  the  libers  of  which 
aw  sometimes  very  long,  fine,  Hexible,  and  easily  separable  by  the  Angers,  and  look  like 
flax.  These  kinds  are  called  (ubetiiut  (fr.  the  Greek  for  ineombutiible).  PHuy  supposed  it  a 
vegetable  product,  although  good  for  making  inecmbuttible  cloth,  as  lie  stntes.  Tlie  smiautlius 
of  the  Greeks  and  Latins  was  the  same  thin^;  the  word  meaning  undejtled,  and  tilluding  to 
the  ease  of  cleaning  the  cloth  by  throwing  it  into  the  lire.  The  colors  vary  from  white  to 
green  and  wood-brown.  The  name  anUanthvs  is  now  applied  usually  to  the  finer  and  more 
silky  kinds.  Much  that  is  called  asbestus  is  chryaotiie,  or  fibrous  serpentine  (Serpentiaasliesi 
Oermx  it  containing  12  to  14  p.  c.  of  water,  see  p.  670. 

Priederi':i  lias  described  varieties  of  asliestus  in  which  alkalies  are  prominent  (anals.  84,  85); 

one  was  blue  in  color  and  resembled  crocidolite. 

An  asbestiform  mineral  from  Franklin  Furnace,  N.  J.,  has  been  analyzed  by  Koenig; 

he  gives:  4-8  p.  c.  MnO,  4-6  ZnO  (also  170  MnO,  7-10  ZnO  in  another  sampie),  Pioc.  Ac. 

I%Uad.,  47,  1887.  '  Some  other  asbestiform  amphlboles  are  noted  below.    It  is  possihie  that 

some  asbestus  may  properly  belong  to  the  pyroxene  group;  cf.  Eegirite,  p.  866,  and  crocidolite, 

p.  400. 

The  following  are  related  to  asbestus: 

Mountain  leather  is  in  thin  flexible  sheets,  made  of  interlaced  fibers;  and  mountain  cork 
CBer^kork)  the  same  in  thicker  pieces;  both  are  so  light  as  to  float  on  water,  and  they  are 
often  hydrous,  color  white  to  gray  or  yellowish.  Mountain  wood  (Bcrgholz,  Holzasbest,  Uena.") 
is  compact  fibrous,  and  ^y  to  brown  in  color,  looking  a  little  like  dry  wood. 

BjfMoUte  (Amianthoid,  asbestoid)  fr.  Bourg  d'Oisaus  in  Dauphiuy,  is  of  an  olive-green  color, 
coarse  and  stiff  fibrous;  it  is  stated  to  conuiin  a  considerable  amount  of  manganese.  The 
name  is  often  ^ven  to  similar  Varieties  of  amphibole,  not  necessarily  mangsncaian. 

Smasaodite.  a  thin-follated  variety  of  amphibole,  near  actlnolite  In  composition  bat 
carrying  some  alumlDa.  It  lias  a  light  grass-green  color,  resembling  much  common  green 
jialiage.   As  early  urged  by  Rose  it  has  at  least  in  many  cases  been  derived  from  pyroxene 
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(dialU^e)  by  unUitizatioD.  iwe  unllte,  below.  It  retains  much  of  the  structure  of  the  dfallage  and 
alio  often  eaclosea  remoaDta  of  tbe  origiuat  mineral.  It  forme,  along  with  wbitisli  or  greeouh 
aauteurite,  a  rock  called  BaUBsurite-gabbro,  the  euphotide  of  tbe  Alps.  The  origiDal  mmenlit 
from  Corsica,  aud  tbe  rock  is  the  eortUyte  of  Pinkerton,  and  the  t&rdo  di  Corsica  duro  of  ibe  htu. 

Ubalitb  Bote,  Pogg.,  22.  831,  8S8,  1881;  27,  97,  1838;  31.  609,  1881.  Travereellite  pL 
Pyroxeue  altered  to  anipbibole.  Tbe  urystals.  when  distiDct,  retain  tbe  form  of  tbe  origiiul 
mioenil,  hut  bave  the  cleavage  of  ampbiiwle.  Tbe  cliaoKe  iiBually  commeuces  ou  tbe  surfuce, 
iruisformiDg  tbe  outer  layer  iulo  an  aggregation  of  slender  ampbibole  prisms,  parallel  in  pusi- 
ttoD  io  each  other  and  to  tbe  parent  pyroxene.  When  tbe  change  is  complete  tbe  entire  crysisl 
is  made  up  of  a  bundle  of  aiupbibole  ueedles  or  libers.  Tbe  color  varies  from  white  (tremollUr), 
as  lu  the  Caoaau,  Conn.,  crystals,  to  pale  or  deep  green,  tbe  latter  tbe  more  common.  In  uimpus- 
tion  uralite  appears  to  conform  nearly  to  actinollte,  tusalso  in  optical  characters  (Dx.).  TLe  must 
prominent  cbnnge  in  com  position  in  passing  from  tbe  originnl  pyroxene  (cf.  anals.  below)  is  tbal 
correspODdiug  to  tbe  difference  existing  between  tbe  two  species  tu  general,  that  is,  an  iucrwise 
in  tlie  magnesium  aud  decrease  in  calcium  The  change,  therefore,  is  not  strictly  a  case  uf 
paramorpbism,  atttiough  usually  eo  designated. 

Urdlitc  was  originally  described  by  Kuse  from  a  screen  porpbyritic  rock  at  Mostovaya,  near 
Ekaterinburg,  aud  at  Kamlnskuya,  near  Miask,  in  the  Ural.  It  has  since  been  observed  frum 
many  localities.  The  micn)Scopic  study  of  rocks  has  shown  tlie  process  of  "  uralitizatiou  "tube 
very  common,  and  some  authors  regam  many  liornbleudic  rocks  and  schists  tu  represent  altered 
pyro::enic  rocks  on  a  large  scale.  The  following  (1,  2,  5.  Hie  analyses  of  uralite:  1,  Kaib, 
Fogg.,  96,  558.  1855.  2.  Kg  ,  Min.  Cb.,  421,  1875;  also  KuderuaLscb,  Pogg.,  37,  586,  im. 
Analyses  by  Hurriugtuu  (Geol.  Canada,  p.  31,  1879),  give  tbe  cum]M>sition  of  tbe  glassy 
green  central  portion  of  a  pyroxene  crystiU  (8)l  of  tbe  dull  gray  zone  surraunding  this  (4);  and 
finally  of  tlie  amphibole  forming  tbe  exterior  {H}.  6,  7  are  analyses  by  Kichter  and  Scbeerer 
(Pogg.,  84.  883.  1851)  of  Ibediopside  (tf)  from  Keichienstein  and  of  a  fibrous  uctiuolite(7> derived 
from  it.  6,  9,  by  Dahms  (Jb.  Min.,  Ueil.,  7.  99,  1890j,  show  the  change  of  composition  from  the 
original  diallagc  (8)  to  the  resulting  ampbibote  (9).  10,  11,  by  Rammelsberg  {lier.  Ak.  Berlin, 
d48.  1863),  give  tbe  composition  of  diopside  (10)  and  tremolite  (11)  associated  together  in  graau- 
lar  Umestoae  at  GulsJO,  Wermtaod,  Sweden,  tbe  latter  apparently  derived  from  ibe  fonner. 

G.       SIO,  A1,0.  Fe,0.  FeO   UdO  MgO    CaO  Na,0  E.0  Iga. 
I.  Nenrode    8  278  |  48-70  0  82    —    35*31     —    13  01   11  35        tr.        101=:  99-00 
t.  L.  Baltym  8148      S0-7S  S-60    —    16-48  0  79  13-38   11-58    —     —    1-80=  99-84 

8-5,  Terapleton,  Quebec. 

i.  PyroMM  3181  60  87  4  57  0  97  1  96  015  15  37  34-44  0  33  0-SO  1-44=100  49 
*  "  8-305  60-90  4-82  174  I  W  015  15  37  34-89  0  06  0  15  1-30=100-01 
■X  VraUU      8  008      63-83  8-31   3-07    3  71   0  38   19  04   15-89  0*90  0-69  3-40=  99-51 

6.  7,  Reichenstein. 

\  Dioptida  54  50   1  10     —      8  00     —    18  96   31-41     —      —     1  19=100  16 

}   UraliU  65  85   0  56     —      6  33  0-40>  28-99   1166     ~      —    315=  99  88 

8,  9,  Zwartkoppies,  Transvaal,  S.  Africa. 

9.  DiaUage  f  53  58   8  12   5  09   13  M     —    18-77     6-19   0-57   O  SO  —=101-01 

9.  UraliU       8  088   |  53-78   4  70   6-36   10-21     —     13-59   13  58   0  38   0-06    1-54=  99-90 

GuIsJO.  Wermland. 

10.  Diopttiie     3-349      5511     —      —      0-64     —    18  89   35  68     —     —      —  =  99-67 

11.  Tnmotite   S  OUS      67-69    —     —     0  84    —    3613   14  90    —     —     ~=  99  48 

•CuO 


It  is  interesting  to  compare  In  this  connecti«n  tbe  analyses  of  green  pyroxene  (anal.  OS  p 
860)  and  amphibole  (aual.  112,  p.  396)  associaled  in  parallel  positicm  at  Vesuvius  by  Ralh-  also 
of  a  sirailir  occurrence  by  Hawcs,  from  Edenville,  anal.  33,  p.  359.  and  anal.-lOS,  p.  398. 

CCMMINQTONITE.  Amphibole-Authophyllite.  Jron-Magiiesium-Amphibote.  Des  Cloizoaux 
has  used  tbe  name  ampbibole-aDlhophyllite  for  certain  varieties  of  amphibole  resembline  aiitho- 
phyllite  aud  essentially  identical  with  it  in  composition,  but  optically  proved  to  be  monocUmc 
For  that  from  Kougsberg  (anal.  89)  be  finds  mm  "  =  54°  48'.  and  t  a  tf  =  15°  to  16'.  A.lao: 

2Ho.t.  =  130"  43i'    2Ho,  =  120'  ^'    21Um  =  118°  31^'    /3r  =  1-688      .-.   2V»  =   77°  fiS* 

For  that  from  Greenland  (anal.  90)  c  A  ^  =  16'  to  17': 

2Ho.r=U9*48'   2Habi  =  118'32-.   Also  2Ho  ,.  =  119' 27'   2Ho.hi  =  117' 34'. 

The  original  cummingloniie  is  nearly  tbe  same,  but  contains  mwe  iron  and  less  ma&meslum 
(ual.  92,  93(.    It  is  gray  to  brown  in  color;  usually  fibrous  or  flbro-lamellar,  often  Tadiated 
G.  =  8-1-3-82.   Named  from  tbe  localily,  Cummington,  Mass.   The  name  has  also  been  used 
for  a  partially  altered  rhodonite,  which  Hennann  erroneously  called  a  "Hangui-amphiboi  " 
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AiiOuiias.  This  name  (Kenng.,  Ueb.,  6,  1859,  1880;  DacA,  Min.,  5th  £d..  p.  284)  has  been 
Bsed  for  certain  asbestiform  aiiipbiboles  cootaiiiinr  36  to  8L  p.  c.  MgU  and  IS  tt  to  9  p.  c.  FeO 
nitliout  lime  and  aluiuina.    Cf.  anals.  tJl-38.  5tb  Ed!,  p.  287. 

.  Dannkhukitb.  Jron'Manga-Mte  Ampkiboie.  Color  yellowish  brown  to  greeoish  nay. 
[>)luiuoar  or  flbroiw,  like  tremollte  and  as  best  us.  Contains  iron  and  manganese.  In  tfaia  i»ecea 
B.B.  fuses  to  a  dark  slag. 

AitbeferrUe  of  Igelstr&m  is  similar;  It  is  grayish  white  to  ash-gray,  and  like  a  gray  nsbestas; 
Id  acids  not  soluble  (anal.  95). 

S^fbergite.  Like  ampbibole  in  form,  cleavage,  and  twinning  (|  a).  H.  =  5-5.  G.  =  8-446. 
Color  dark  yellow  to  browaisL  gray.  Pleochroism  distinct.  Extinctlon-ungle  on  b.  18°  40'. 
8howii  by  Bertraod  lo  belong  bere  with  also  the  following  mineral.  Front  Vaster  Bilfberg, 
Wermland,  Sweden.    See  anuf.  96. 

mUdiigtite.  Near  dauuemorite,  cf.  anal.  97.  Resembles  anthophyllite.  Optically  — . 
Occurs  with  garnet,  magnetite,  and  igelstrOmite  at  the  iron  mine  of  Uilltlog.  pariah  of  Ludvika, 
Dalame,  Sweden. 

Grttnekite.  Iron-AtnphiboU.  Asbestiform  or  lamellar- fibrous.  Luster  silky;  color  brown; 
G.  =  3-713.  Formula  FeS>iOi.  Optical  properties  those  of  ampbibole,  acconliug  to  Des 
Cloizeaux  (Min.,  I,  59.  1883).  Levy-Lex,  give,  the  extinction-angle  as  11°  to  15°.  Pleochroism 
feeble.  Occurs  in  metaraorpbic  schists  in  the  Dept.  du  Var,  France.  Griluer'a  analysis  gave: 
8iO,  43-U,  Al.O.  1-9,  FeO  32-3,  MgO  1-1,  11,0  0  5  =  99  6.  This  ampbibole  needs  further 
study. 

KiCHTEBiTE.  Sodium- Magnesium- Manganese  Amphibole.  In  elongated  crys- 
tals, seldom  terminated.    Observed  forms,  L&ngbau: 

a,  b,  e,  n,  m,  e,  p,  r,  o,  «.  kt  (cf.  p.  3861.  Measured  angles:  mm'"  =  56°  7',  rr'  =  81'  18', 
sir  =  68°  29',  mp  =  77°  28'.   See  Fiink,  Ak.  H.  Stockh.,  BQiang.  13  (3).  No.  7,  83,  1888. 

G.  =  3*09.  Color  brown,  yellow,  rose-red.  Transparent  to  tranBlucent 
r  A  ^  =  +  17"  Flink,  20"  and  /?y  =  1-63  L6vy-Lcx. 

From  Pabbergand  L&ngban,  Sweden.  Characterized  by  t^e  preaence  of  manganese  and 
alkalies  in  relaiiTely  large  amount.  See  anals.  98.  99.  HIcaaelaon  gave  for  a  L&Dgban  ampbi- 
bole, with  G.  -  8  09.  6fv.  Ak.  Stockh.,  20,  197.  1868: 

SiO,  5415   A1,0.  0-5-J   Fe,0,  1-77   FeO  2-80   MnO  6  09   MgO  2018   CaO  6  06   Na,0  2  77 


The  above  is  the  richterlte  of  IgeUtrOm  and  Flink.  Tbe  character  of  the  original  mineral 
named  by  Breithaupt  is  doubtful.  Breitbaupt  det^cribes  it  as  occurring  in  acicular  crystals,  af- 
fording the  prismatic  angle  46°  23':  with  G.  =  3*826;  color  isabella-yellow,  rarely  pale  yellowish 
brown;  B.B.  very  fusible.    See  Astochitk,  p.  1087. 

Maruairolitb  N.  0.  Rolat,  G.  FOr.  FOrh.,  2,  580.  1875*.  In  ver}'  fine  crystalline  needles. 
B.  =  5.  G.  =  3'07.  Color  pate  yellow.  Powder  white.  Transparent.  Analysis  (mean  of 
aereral): 

810,58*37  FeO  9  08  MnO  4-86  HgOSl  SO  CaO  fl-88  K,0  1-89  Na>0  6  94  Ign.  0-90-99-68 

Formula  appniximately  RBiOi.  B  B.  fuses  with  aome  difficulty  to  an  opaque  bead.  Not 
stacked  by  acidit.  Occurs  with  scbefferite  in  a  brownish  mauganestan  limestone  (containing 
6-56  MnO  and  1-85  PhD)  at  L&ngban,  Wermtand,  Sweden.  Named  from  fta/jitaipetv,  toglisten. 
Grolh  suggests  that  ibis  may  be  a  massive  form  of  richterlte. 

BrwUtkile.  Occurs  in  wool-like  forms  at  Vesuvius  and  Capo  di  Bove.  It  was  made  a 
variety  of  pyroxene  by  Chapman  (Phil.  Mag.,  37,  444,  1850),  but  LaBaulx  (Jh.  Min.,  880.  1878) 
shows  that  it  has  tbe  form  and  optical  characters  of  ampbibole.    Tbe  color  is  dark  brown  to 


less  amount,  of  manganese,  hence  ft  is  inferred  that  it  may  belong  near  richterlte.  Named  after 
S.  Breialsk,  an  Italian  geologist  (1748-1826). 


Aluminous  AMPHiBOLEa.  Contain  alumina  or  ferric  iron,  and  usually  both, 
with  ferrous  iron  (Bometimes  manganese),  magnesium,  calcium,  and  alkalies.  The 
kinds  here  included  range  from  the  light  colored  edenite,  containing  but  little  iron, 
through' the  light  to  dark  green  pargas if e,  to  the  dark  colored  or  black  hornble>tde, 
the  color  growing  darker  with  increase  in  amount  of  iron.  Extinction-angle  vari- 
able, from  0"  to  ^T'',  see  below.  Pleochroism  strong.  Absorption  nsnally  c  <  b  <  a. 

XiDKHTTB.  Atuminotu  MagMtium-Caleium  AmjAibote.  Color  white  to  gr«y  and  pale  green, 
and  alao  colorleas:  Q.  —  J>*O-S-0S9.  Resembles  anthophyllite  and  tremolite.  Named  from  the 
locality  at  Edenville,  N.  Y.  To  this  variety  belong  various  pale-colored  amphlbolea,  having  less 
than  &  p.  c.  of  iron  oxides. 


[K,0  6-37    ign.  0  12  =  99  88 


11.  Aluminous^ 
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KoMarov&e  is  a  variety  from  the  neighborhood  of  L.  Baikal  named  after  the  Rua^ 
mineralogist,  N.  von  Kuksharov.   See  aual.  109. 

PARGAsiTit  and  CuMHuH  HuRNBLBNDK.  Oolon  bright  or  dark  green,  and  bluish  green  to 
grayish  black  and  black.  G.  =  3*05-S'47.  ParganU  is  usuhDv  made  lo  include  green  and 
bluish  -greeu  kiuds.  occurring  id  stout  lustrous  crystals,  or  grauufar;  and  common  hornblende  the 
greenish  black  and  black  kinds,  whether  in  stout  crystals  or  long-bladed,  columnar,  fibrous,  or 
massive  granular.  But  no  line  can  be  dr^wn  between  them.  The  extiuction-angle  on  b,  or 
C  A  ^  =  -H  13°  cliiedy.    Pargasite  occurs  at  Pargas,  Finland,  in  bluish  green  and  grayish 

black  crystals.  The  dark  brown  to  black  hornblendes  from  basaltic  and  other  igneous  rocki 
TBTV  somewhat  widely  in  optical  characters,  the  angle  c  a  ^  =  0°  to  -|-  10°  chiefly.  They  can; 
both  aluminium  and  ferric  iron  and  also  alkalies. 

The  following  table  (Tschermak  et  at.)  shows  the  variation  in  optical  characters  for  the  ant 
phiboles  embraced  here;  cf.  observations  on  tremollte  and  acUnolite  already  given,  pp.  888,  SSi. 


Optical  character 
and  extinction-angle  on  b 
e  A  * 

Pargatiio        -f-  -f-lS" 

Common  BonaJ^ende. 

•     19°  SS* 


Ajrfal  angles 
=107*  W  jff  =1-64  8y=09° 


Pleochroism 
c  ft  a 

gnu-blue  emd.-gm.  gm.-yv. 


Vblpersdorf 
Sauaipe 

Karintftin  17° 

rranklin,  N.  J.  17°  15' 

Arendal,  btk.  17°  SO' 

Nordmark  18°  84' 
Basallie  BornbUnde. 
Jan  Mayen  0* 

Czernosin         -      1°  40'  aH,=  98' 24'  /J  =1-71  8V,=79*24' 

AranyerBerg  87°  13  2E,=:  67°  87'  aH,=51°-8 

QanuigradtU  SO" 


j8;=l-MS  2V,=8S*4'    brown    yellow  yw.-gra. 


,  n.-bm,  yw.-bm.  yw.-grn. 
Jue  grn.  yw.-gm.  bny.-yw, 
blk.-bm.  bm.-yw.  blk.-bm. 


orange  orange 
blk.-bm.  brn.-red 


black 
hny,-yw. 

grn.-bm.  yw.-hm.  olive-gni. 

gm.-yw.  yellowish  btL-gm. 


Wiik  obtained  for  a  light  green  variety  (15  to  16  p.  c.  A1,0,)  c  A  i  =  26°  80'.  and  for  a 
similar  one  from  Korpo  (20  p.  c.  A1»0,)  t  a  ^  =  27°  30 ;  a  black  variety  from  Pargas  (12  p.  c. 
AUOt)  gave  34°  SO.  Ulack  hornblende  from  SillbOle,  Finhind  (4-96  A1>0.),  gave  him  c  A  ^ 
=  18*"  80'. 

NoriUite  (5th  Ed.,  p.  336)  is  a  black  aluminous  Iron-calcium  amphibole  in  which  magnesium 
Is  nearly  absent.    Anal.  130.    From  Mora.  Westmanlaud.  Brevik.  Norway,  etc. 

Oatntigradite  contains  manganese  in  considerable  amount,  anal.  121.  Color  velvet-black. 
G.  ::::  312.  For  Optical  characters  see  above,  and  Lex.,  Bull.  Soc.  Min,.  10,  147,  1887.  Named 
from  the  locality,  Gamsigrad  in  iservlti,  where  it  forms  with  white  feldspar  a  rock  called  ftmocyte. 
An  amphibole  from  Franklin  Furnace  examined  by  Kloos  (anal.  133)  belonss  near  here  in  com- 
position;  it  contains  both  mangaue!>e  and  zinc  CI.  =  3-353.  Color  dark  leek -green.  Optical 
characters,  see  above. 

Mangan-amphihol  of  Hcrniann  (Cummlngtonlte  Bammeltherff,  and  Hermannite  KennffOtti  is 
nothing  but  rhodonite  of  Cummingtou,  Mass.,  erroneously  analyzed.  Thfi  error  is  perpetuated 
by  Rg..  Min.  Oh..  1875,  and  Grolli,  Tab.  Ueb.,  1889. 

DimUitite  is  a  black  hornblende  from  Nordmark  in  Wermland,  stated  by  Breithaupt  to  have 
mm"  =  59'  40',  and  G.  =  3  08-3  11. 

Syntagmatiteis  the  black  hornblende  of  Vesuvius,  analyzed  by  Hammelsberg  (anal.  110).  in 
which  he  found  mm"  =  55"  53',  G.  —  8*372.    For  Scharizer's  use  of  this  name,  see  p.  888. 

Breithaupt  has  also  introduced  other  names  (as  Amphib<^tui  femmit,  A.  batalU'eua,  A.  ia^oau», 
etc.).    His  A.  Walterianna,  or  Wallerian,  Is  a  b:ack  hornblende  from  Nordmark,  supposed  to 
tricliuic.   The  amphibole  from  the  Sauaipe,  Oarinthia,   is  A.  Carinthinvt  or  CariDthtne 
(Earinthln),  etc. 

Bergataaskite  is  an  iron-am phibole  contnining  almost  no  magnesia.  It  occurs  in  a  quarlzom 
horn  blende- porphyry,  from  Monte  Altino,  Province  of  Bergamo.' Italy.  Forms  acicular  crystals, 
vertically  striated,  and  arranged  in  parallel  or  radiated  groups;  cleavage  prismatic,  56°.  O.=3'0T5. 
See  anal.  128. 

Kaermtite  is  a  titanlferous  amphibole  from  Kaersut,  Uraanaks  fiord.  North  Greenland,  oc- 
curring In  a  chrysolitic  rock.  Crystals  prisnintic,  mm"  —  55°  29'.  G.  =  8-04.  Color  black, 
brownish  by  reflected  light,  streak  chocolate-brown.  Peculiar  In  containing  a  large  amount  of 
titanium,  anal.  134. 

The  following  analyses.  lareely  recent,  e.\hibit  the  composition  of  the  various  kinds  of  am- 
phibole  from  the  importnot  localilies.  Additional  (older)  analyses  are  given  in  5th  Ed.,  pp.  296 
to  239;  also  Rir ,  Min.  Ch.,  1860  and  1875.  Cf.  also  Heddle,  Trans.  R.  Soc.,  Edinburgh,  28. 
502  et  seq.,  1878. 

Anal.— 1,  Berworth.  Btr.  Ak.  Wien.  85  (1).  158,  1882.  2-6,  Rg..  Fogg.,  103,  294,  ISSa 
Ber.  Ak.  Berlin.  343.  1863,  Min.  Ch.,  305.  1876.   7,  W.  M.  Burton,  Am.  J.  Sc.,  39,  852,  1890 
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8,  T.  K.  Cbatard,  Ibid.  9,  Fanky.  VL.  O.  Relcbs.,  S08, 1876.  10,  Heddle,  Hln.  Mag.>  6,  KM; 
m  11,  Hofmann,  Min.  Mitth..4,  6S7. 1883.  12,  Koenlg,  Proc.  Ac.  FbUnd..  180, 1870.  18.  E. 
a  Speny,  prtT.  coDtr.  14.  Hldegb.  quoted  byZepb..  Lotos,  1870.  15,  Fllnk,  Ak.  H.  Btockh., 
Bihang,  13  (3),  No.  7,  77,  1888. 

18,  Breidenbaugh,  Am.  J.  Sc.,  6.  211,1878.  17,  Eggcr.  Miii.-Mittli.,  248,  1874.  18,  Ny- 
kopp,  quoted  by  Wiik,  Zs.  Kr.,  7,  79,  1882.  19,  Hofmaon,  ibid.  30.  Masaie,  Ch.  News.  43. 
194,  1880.  21,  22,  Rg..  Fogg.,  103,  896.  18S8.  88.  Bg.,  HId.  Ch.,  896,  187S.  24,  HuDt,  FhlL 
Kag.,  1, 826.  1851. 

26-28,  Ffellenberg,  Vh.  Scbwelz.  Ges.,  Bolothurn,  63,  89«<  ttq.,  1869.  89-88,  Id.,  Ber.  Ak. 
H&ndieii.  265  et  teg.,  1878.   88-86,  Id.,  Hitth.  Oea.  Bern,  112.  1865.   87-89,  Damour,  C.  B., 

81,  357."  1865.  40-42,  Berwerth.  Ber.  Ak.  Wlen,  80  (1).  102.  1879.  40  of  crystals  (actlnollte) 
embedded  in  tbe  nepbrite.  48,  Rftth,  Ze.  Kr.,  3.  698,  1879.  44,  45,  C.  L.  Allen,  Ch.  News.  4S, 
816,  1883.  46-50.  Shoetensack,  laaug.  Diss..  Berlin,  1885.  51-61,  Beck  and  Musbketov  (58, 
5S  by  Nikolayev),  Vh.  Min.  Ges.,  18,  1  et  teg.,  1882.  62.  63,  Jannettaz  and  Michel.  Bull.  8oc 
MiD,,4, 178,  1881.  64-66,  Preuzel,  quoted  by  Meyer,  Jb.  Min. .  2,  824  ref..l884.  67,  68,  Traube. 
Jb.  Min.,  Beil.,  3,  412,  1885.  68,  Id.,  Jb.  Min.,  3.  277,  1887.  70-80.  F.  W.  Clarke.  Proc.  U. 
S.  Mat.  Mus.,  11, 115  et  teg.,  1888;  Am.  J.  Sc.,  38,  20.  1884.  Also  Bodewig,  Zs.  Er.,  10,  86. 
1884;  Seabert  and  Llock,  Ber.  Oh.  Oes..  16.  210, 1882. 

Sl.Meitzendorf.  Fu^g.,  63,  686,  1841.  82,  Rg.,  Min.  Ch.,  475,  1860.  88,  Scheerer.  Fogg.. 
84,  883,  1851.    84,  85,  fWederici,  quoted  by  Bauer,  Jb.  Min.,  1.  168,  1882. 

86,  T.  S.  Hunt.  Am.  J.  Sc.,  27,  348,  1859.  87,  Fikentscher.  J.  pr.  Ch.,  89,  466,  1868. 
S8,  Maskelyne  and  Flight,  Q.  J.  G.  Soc.,  30,  412,  1874. 

89.  90,  Lecbartier,  quoted  by  Dx..  N.  R.,  117,  1867.  91,  C.  8.  Palmer,  quoted  by  Williams, 
Jb.  Mio.,  2, 176, 1S85.   92,  98.  Smith  and  Brush,  Am.  J.  Sc.,  16,  46,  1853.   94,  Erdmann,  5th 

£d.,  p.  287.    95,  IgelstrOm.  I.  c.   96,  Weibull,  O.  For.  Forh.,  6,  504,  1888.   97.  IgelstrOm, 

Bull.  Soc.  Min.,  7, 232,  1884. 

98,  IgelstrOm,  Ofv.  Ak.  Stockh.,  24,  13,  1867,  corrected  for  admixed  magnetite  and  calcite. 

99.  EngstrOm,  G.  F&r.  FOrh.,  3,  470,  1875. 

100-102.  Rg.,  Fogg.,  103,  441,  1868.    108,  Berwerth,  1.  c.    104,  Cbatard,  quoted  by  Genth, 

Am.  Phil.  Soc.,  13.  K3,  1878.    105,  Hermann,  Bull.  Soc.  Mosc.,  36  (2).  245,  1862.    106,  Loren- 

zen,  Medd.  GrOuland,  7,  1884.    107,  Harrington,  Rep.  G.  Canada,  201,  1878-74.    108.  Hawes, 

Am.J.  Sc.,  16,  307,  1878.   109, 110,  Rg..  1.  c.   111. Berwerth,  1.  c.   112,  113.  Rath,  Fogg..  ErK.. 

6, 229, 1878.    114.  116,  Rg.,  1.  c.    116,  Schmidt,  Min.  MItth.,  4.  23.  1881.   117.  Scharfeer,  Jb. 

Kin..  3,  14S.  1884.    118,  Doelter.  Cap  Verd,  p.  82,   1882,  from  homblende-phoDolyte. 

119,  Tamm.  Inaug.  Diss.,  p.  9,  Stockholm,  186*f.    180.  Elaproth,  Beitrflge,  6,  156,  1610. 

131,  Fuller,  B.  H.Ztg.,  30,  58, 1661.   188,  Eloos,  Jb.  MIu..  1,  811. 1876.   138.  Lachettl,  1.  c. 

134,  Lorenzen,  1.  c 


2.  Oaniainiing  KKIa  or  no 

G. 

Trbuolitb. 

1.  St.  Gothard         8  027 

2.  GulsjO  3-003 
8.  Sweden  3-980 

4.  Gourernenr  8-000 

5.  Greenland  8*004 

6.  St.  Gothard         S  MO 

7.  PieTTepont,  onwn 


Alumina, 
SiO,  Al.O,  FeO 


8.  Russell,  green 

9.  Chejnon 

10.  Sutberland 

11.  Giimeck,  Styria 

13.  Edwards.  Hexaa. 

15.  "  " 

14.  Xordmark 

16.  Morawitza 


8*964 
3-050 
8*996 


58-40 

57-  62 

58-  87 
S7'40 

54-  71 
68-80 
66*44 

56-54 

67-  74 
6616 
57'46 

68-  20 
58-54 

55-  77 


0-  66 

1-  77 
0-88 

0-  81 
8-61* 

1-  79" 
1-85 
1-48* 

0-  82 

1-  40 
0-30 


0-26 
0-84 
<r. 
1*36 
3-41 
8*00 
0-78 

2-86 
0-34 

0-  72 

1-  85 

0-44 

2-  95 


2-967  56-98 
Inc).  0-84  Fe,0,. 


0-64   3-87  0-37 
»  0  60  Fe.O, 


MnO  MgO   CaO  Ign. 


24-  82  18-68  1  86=  99-62 
26-12  14-90  —  =  99-48 
28-19  11-00  0-18  =  100  01 
35-60  18-89  0-40  =  OO  IS 
38-93  16*06  8-88  =  99-48 
94  18  13*88  1-20  =  99-65 

88-98  11-88  8-46  Na,02  18.E,O0-76, 
[TiO,  0-11  =  10016 

24  42  18-69     —  Na,0  1  15  =  99  95 

25-  47  12-71  —  =  10011  [=  100  08 
84-14  18-81  3-60  Na,O0*3lXO  0*44 
24  08  18-76  8-82  =  99*72 

24-  14  12-20     —  Na,0  1-90  =  99-21 

25-  16  10-43  0-68  Na,0  0-98,  F  0-41 
24-73  15-92  —  -  99-87  [s  99-88 
21-73  16-18  1-25  =  99  91 


0-11 


0*07 

1-  37 

2-  30 


"  1-68  Fe«0.. 


A.CTI  NOLFTB. 


16.  Brewster.  N.  T. 

17.  Felling,  Austria 

18.  Lojo.  Finland 

19.  Orijarvi 

20.  Amelia  Co.,  Ta. 

21.  Arendal 
23.  Greiner 

23.  Sulzbacb.  Jl&nw« 
84.  RaphaUe 


3-00 


8-041 
8-026 
8  067 

a-848 

8-845 


5744 
56-68 
66-46 
66-92 
56  96 
66-77 

55-  50 
54-60 

56-  80 


1-18  4-33 
1-84*  8-36 
1-89  4-87 


510 
6  77* 
0  97 


1*01 
3-24 
5-88 

—  635 

—  12-80 
0*40   6  80 


0-15 
ir. 


116 


22  59 
26-48 
88-08 
80*99 
83-88 
81-48 
23-66 
16-98 
33-50 


1320 
12-35 
18-96 
16-68 

11-  44 
18-56 
18-46 

12-  81 
18-86 


1-52  =  100-45 

—  -  100-76 

—  =  99-16 

—  =  100*70 

0-  31  =  100-06 
8-20  =  100-86 

1-  20  =  99-06 
061  =  98  06 

0-80  elk.  1  06  =  99-81 


'  0-48  f^>0.. 


»  2*40  Fe,0.. 
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8IUCATR3. 


85. 
S6. 
87. 
S8. 
80. 


Nephbitb. 
Schwemmaal 
Agraffe 

New  Zealand 
Turkestan  ' 


81. 


88. 

84. 
80. 
86. 
87. 
88. 
89. 
40. 
41. 
42. 

48. 
44. 
45. 

46. 

47. 

48. 

49. 
00. 

61. 
02. 


Hellen 


CoDctse 
China 

New  ZeaUnd 

'*  Oeeaniejade** 
New  Zealaud,  cryU. 


S.  America 
Kanikaah 
New  Zealand 

Tlenshan,  dark-grn* 

Kfaotan,  vMpf-^nqr 

Irkutsk,  pv.-grn. 

Kanwi,  gm-ffrcuf 


Q. 
8026 
8  008 
2-068 
8-038 
8-978 

8-957 

2-980 

8-974 

8-03 

2-96 

8974 

2-970 

8-015 

818 

8-090 

8081 

2-040 

8-98 

8026 

2  880 

2-947 

2964 

8-948 


Kborkiie  ChamlKwAjto  8-078 

R.  Belaya  8  004 

K.  Kiiol  8-085 


SiO,  A1,0>  FeO  MnO  MgO 

67-66  1-80  2  07   1-02  28  00 

57-30   1  43»  4  29   0-49^  3106 

59-33   0-65   0-76   0-51  24-50 

67-75   0-00   4-79   0  08  1986 

&9-30   0  58   0*70   0  05  35-64 


59  21 

57-10 

56  50 

56-  90 
5614 

57  60 

51  70 
53  25 
66-55 
}  57-35 

57-  38 


66-20 
54-78 


64.      •*  8-020 

56.  R.  Bystrayft  8  085 

56.  Caucasus  2-969 

57.  Yarkand  2  049 

58.  "  2-962 

59.  Timiir'8  Tomb  2-926 

60.  Termes  2-048 

61.  Peking 

m.  Mt.  Botogol.  l^Ai  8-15 

68.  "      y««  308 

64.  Yunnan 

65.  Saiiiitbal  2-93 

66.  Murlhal  8  00 

67.  JordansmDhl  2-982 
68          "        v^its  8-048 

69.  Reicbensteln  3-04 

70.  Alaska,  yw.-gm.  2-989 

71.  tvtk.-ir^  3  006 
73.     "      blk.  grn.  8-ol0 

73.  "      black  2-923 

74.  "      dark  green  8  013 

75.  New  Zealand,  drk.  gm. 
7&  Swiss,  8-016 

•  Ind.  0-5B  Cr,0..  «  0-15  NIO. 
'0*8lCr.O,. 


65-  97 
56-48 

56-  56 

57-  07 
56  88 
56-71 
56  86 

66-  60 
.'>r»-l3 

.56 -.W 
55- 14 

55-  94 

56-  93 
59-21 
56-50 

56-  01 
5013 

56  08 

57-  11 

57  01 
56  73 
56-87 


0-76 

1*85 

0-70 

84  24 

11-60 

0*70 

0*87 

0*46 

24*89 

18*86 

0-84* 

0-97 

058 

23-55 

14-61 

6-80 

0-65 

20-60 

12-76 



6-75 

0-43 

20 -U9 

13-37 

7-06 

0-67 

20  87 

1394 

0^ 

4-66 

1-18 

22-68 

U-13 

0-25 

0-66 

0-16 

25  61 

13-68 

0-95't 

7-62 

tr. 

28-50 

18-09 

0  84* 

6-80 

18-07 

19  37 

0-31 

6  21 

— ' 

1078 

13-60 

0*22 

tf  (TV 

30-70 

13-47 

0-23 

8-50 

— 

22  32 

1368 

1  86 

8-56 

21-85 

13-39 

108 

1-23 

28-78 

13-40 

1-60 

4-86 

20-23 

18-61 

0-47 

8-88 

0-28 

21-95 

13-18 

n-911 

13-88 

X« 

^  OU 

1-S8 

fl-SA 

<vX 

13-66 

8 '85 

0-1A 

V  Xv 

38'67 

0-42 

1  'M 

26-60 

8-18 

2*18' 

0-24 

23-25 

13-33 

2-13 

3-13 

33-25 

13-87 

l-OSc 

8-61 

0-21 

22-61 

13-05 

1*89 

4*01 

2-3-10 

12 '85 

1-98 

3-82 

22-13 

13-99 

1-35 

2-90 

22  56 

12-78 

104 

0'46 

35  24 

0'91 

0-81 

25-43 

18  "i3 

1'54 

3 '46 

38'89 

11-40 

1-28 

0-03 

24-62 

13-98 

1  41 

038 

— 

'i5-31 

13  01 

1-87 

2-38 

23  04 

13-45 

8.'i0 

19-67 

14  13 

0-93 

4-12 

tr. 

21-65 

13  92 

4-81 

22  9-2 

1813 

0-56 

6-01 

tr. 

2312 

13-63 

1  01 

4-90 

071 

10-21 

14-54 

1-16 

2-40 

0-80 

20-81 

14-08 

1*41 

6-85 

tr. 

21-86 

12-06 

1-98 

6-34 

tr. 

21-54 

13  54 

0-63 

7-4.'i 

tr. 

20-92 

12-72 

1-01 

7  67 

tr. 

19-96 

18-85 

3-57 

515 

tr. 

21-88 

11 -.54 

0  42 

6-95 

31-36 

12-75 

8  22 

5-96 

tr. 

19-43 

13  24 

1-50 

6-33 

tr. 

21  -06 

18-46 

<  0  81  Fe,0, 

0  30  Cr.Oa. 

1 0-84  Fe,0 

■• 

CaO  Ign. 

18-44  1-08  =  100<M 

18-10  1-85  =  100-21 
18-58  1  05  =  100  87 
14-89  0-68  =  99  93 
10  47   0-63  K,0  102.  SiF. 

[1-28  =  100  II 

0-  85  K,0   1  5;  = 
[lOOfiS 

1-  30  E,0  0-10,  SiFt 
[0  60  =>  109  39 

0-  78  K,0   019  = 
[100-88 

8-25  =  100  66 
8-50  =  100-63 

2  80  =  100-74 
8  72  =   99  98 

2-  74  =  09-70 
2-42  =  99-28 
150Na,O0-68=99-41 
2-81  =  99-16 
313  =  100-81 
2-78  K,0    0  69  = 

[100-57 
8  23  =  100  71 

2-  69  alk.  0-48=98-00 
8-67  alk.     0-98  = 

[100-69 

4-81  alk.     0  49  = 

[100-24 
4-88  alk.     0-50  = 
[100-18 

1-  84  alk.     0-44  = 
[10015 

0-79  =  100-68 
0-28  Na,0  5-71  = 
[100-21 
311  =  100-79 

2-  99  alk.     1-07  = 
[10015 

3-  41  alk.     0  75  = 
[100-89 

8-61  alk.     0-HO  - 
[100-81 
8-21  =:  100-09 
8  -61  =   99  63 
8-23  =  99  80  . 

3-  14  r=  100-08 
8-14=  99-00 
8  74  =  100-80 
3-59  =  100-56 

3  03  =  99-87 
810  =  100  53 
8  25=  99-44 
2-88  =  98  87 
2-59  =  99-87 


1-93 
1  81 
1-88 

1-  91 
1  42 
203 

2-  06 
1  41 
0-83 
0-68 


oo-.Ha 

100-27 
00-)O 

loivsa 

99-3« 
lOO-lO 
09  81 
99  90 
09  40 
98-84 


•0-28CriO.. 
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77.  Jkle  Hto.,  Alasks,  gm.  grajf 
It. 

19.  *•  wkiU 

SO.         "  Wmiik 


610.  A.1.0|  Fe.O>FeO  UnO  MgO  CaO  ign. 

S811  0-24  6-44  0  86    tr.    SID?  19*01  178  =.  98-M 

65  87  2  07  6-79  0  88    (r.    21-68  12-48  1-88  =  99-64 

66-86  0-88  4-88  1-46    tr.    8166  18  09  99  98 

67  88  0-19  4-48  1-86  .tr.    88-71  18  14  1-78  =  99-88 


AgBBSTUa,  BTC. 

SI.  Zi]]ertbal,  A»be*tu» 
82.  Kuhiudorf.  Sffmattn 
88.  ZillentMl.  Book  Cork 
64.  fVukensteiu 
85.  Hezico,  blue 


SiO,  Al.O,  FeO  UnO  HgO 

66-  87  —  4-81  1-12  80-88 
ff7-98  0-68  6-88    —  88-88 

67-  20  —  4-87  —  28-86 
67-69  —  8-46  0  18  88-08 
66-48  8-01     —     —  17-28 


CaO  Na,0  EtO  Ign. 

17-  76  —  —  —  =  99-89 
lS-96    —     —  _  =100-81 

18-  89  —  —  8-48  s:  100-84 
18-39  8*14  —  017  =  100-66 
10-86  1-64    —  1-47  =  100*40 


Smakaqditb. 

86.  AIpe 

87.  L.  Geneva 

88.  Da  Toils'  Fftn,  &  Africa 


BiO. 
64  80 
68-84 
68-97 

IncL  0*61  Or,0. 


A1,0, 
616« 
4-88^ 
1*94 


FeO 

8-87 
7-89 
4-68 


MgO 

lB-01 

16-  48 

17-  49 


CaO 

18  72 
14-88 
80-47 


Na,0 

2-80 


e:,o 


1-77  tr. 


*  IncL  some  CriOt. 


ign- 
0-80 
116 
0-68 


=  90-16 
=  98-78 
B  99-74 


CUMHIBSTOHITK,  AMFHIBOLE-AHTBOPBrTLLrnB. 


80.  Eongsberg 
W.  Oreentand 
9i.  BaJlimoTe 
8S.  Cusimlngton 
94        "  • 


G 

8-14 
8-16 
8*068 


SiO,  Al.O.  FeO   MdO  HgO   CaO  Na.0  E|0  Ign. 


66-24 
66-82 
67  86 
61-09 
60-74 


0-18   17-68  2-00 

0-  47  20-28 

1-  28-  16-64  — 
O-On  82-07  1*60 
0-80  8814  1-77 

» 1-88  FbbO,. 


21  17 
80-61 
21-70 
10-89 
10*81 


1-85 
1*14 

<r. 

tr. 

Ir. 


8-80 
0-76 
0-64 


tr. 
tr. 
tr. 


8-41  =  100-48 
8*10  =  100-U6 
—  =  99-88 
8-04  =  99-68 
8-04  =  100-48 


DixxsnoBrrm. 

94.  Dsnnemora  48-89  1-46  88  21   8-46    2-98  0-78  — 

95.  BninslO.  AOrferrttd  46  26  ~  40  40  10  88  — 
9^  aimerffits  G.  =8-440  « 48  88  —  80  49  8-84  8-89  1-74  — 
97.  HfllftngBite  48  86  —  8817  18-06    6-86  8-88  — 


—  —  =  100-67 

—  »'47  =  100 

—  0  -44  ss  96  88 

—  —  =  97-86 


RiCHTKRITB. 


96.  Pajsberg 
99.  LAngbw 


O 
8-09 


BfO.  Al.O.  FeO  HnO  MgO  CaO  Na,0  E,0  ign. 

62-28     —    1-86   11-87   21  08  6-20        8  S2      —  =  100 

68-28  8*81   1-62    7  64  19-20  6  48  6*88  0-60»  0-71  =  100*08 

»LIi0. 


n.  Atuminout  AmjpUboln. 


El>KJTJTR. 

!00.  Edenville 

101.  Mod  roe 

102.  Saualpe, 

CartnAin 

108.  PKTgtU 

104.  Cullakenee,  N.  O.  8180 


O.  SIO,  A1,0,  Fe,0,  F^O  MnO  MgO  CaO 
8-069   t  61-67     5-76   3-86     —      —    2S-87    12  42 

8-188  I  46-98  12  87    —    4  66  0-84  8112  12-22 


8*108 
8100 


48-88  1S-7S  1-78  4*68  —  17-44 
48-97  16-48    —    1*88    —  SOU 


lOS.  L.  Baikal, 

£otaha>rovtt» 
UM  FSskernto 


3-97 
8*07 


46-99  18-80  —  9*40  —  16  46 
46-79  16-86  0*68»  8-86    —  80*17 


•Or,Oi. 


8-91 
14-99 


45-14  17-69  0-71»»  8-46  0-81*  16-69  18'ff! 


12-78 
1811 


»N10. 


Na>0  EiO  Ign. 

0-  76   0-84  0-46 

[=  98  12 
2-24   0-08   0  69 
r=:  100-84 
[F  0-2T  =  99-18 
8-36   0-6S   0  29 

1-  68  2-85  0  87 
[F  1  M  ^  102  75 

8-86  0-86  1-84 
1=  100  88 

'  r-  09-01 

1-06  0-60 
—  818 
[s  100-68 


1-68 
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Faboabitb,  Hobbblbndx. 

a.       SiOl  AUOi  FeiO>  FeO  HnO  MgO  CaO  Na«0  KiG  ign. 

107.  Batharat               40  0S  15  B5  8  44  8-60   —   14-87  12  81   2  40  2-lS  1-81  =  10059 

108.  EdenTille              42  97   11  90  3  06  18*84  0*481  1  49  11-63  2-73  0  88  0-88  =  90-38 

109.  Fargas                   41-26   11  92   4  83   9  92   tr.    IS  49  1195   1-44   2  70   0  52  F  ]  10 

f=  m-i 

110.  Vesuvius     8-2821    89-92   14  10   6  00  11  08  0  80  10  72   12-62   0  55   8*87   0  37  =:  g«  US 

111.  "   hlk.  8-298      39-80   14-28   2  56  19-02    —     9  10    10  78   1-79   2-86   1-42  =  10MS5 

112.  "  *m.  8-113  41-7  8-8  14-7  —  —  16  5  14-5  [4  31  —  —  =  lOtl 
118.       "    Uk.  3-285      41-7      9-5    17  7      —     —   134     18-4    [4  3]     —      —  =  H>{| 

114.  Czerausin   8  225     40  65   14  31   5  81    7  18    —   14  06   12  55   164   154   0  26  TiO, 

[0-80  -  98  80 

115.  Stencelberg  8-266  189^  14-93  10-28  7-67  0-24  11-82  12  6S  1-18  2  18  0-48  TiO, 

[0-19  =  99  67 

116.  Bohemia  89  66  14  83  12*87  197   —  14  25  12-74  2-47  1  25    —  TiO, 

[0-89  =  10043 

117.  Jan  Mayen  8-88      39-17  14-87  13-42  6-86  1-61  10  62   11-18   2-46  3-01   0-39  =:99  »l 

118.  Mayo  89-96   16  91    8  42   8-86    —     6  08   15  94   9  01     —      —  =  100 13 

119.  Pttjiberff  5166    0-67  15  19  2-78  6  17   7  87  18  77  [1-68]  —    0-Sl  =100 

•  Cr,0,. 


G.      SiOi   Al,0,  Fe,0.FeO    MdO  MrO   CaO  K.O 

120.  Nora,  iVbnUt'te       8-848   42-00  18  00     —  80  00   0  25     2-25   11 UO  (r.tiiU  0  75 

121.  Gamsigrad,  [=98  35 

GanuigradiUt  46-68  18-68     —  12-29   6  00     8  44     8  83   3  17   1-00  =  99  94 

122.  Frankliu  Furnace,  [Cr.O,  018,  ZnO  0-53.  TiO,  176  =  101  01 

N.  J.  89-59  11*20  6-97  11-81   3  07    8  42  12  85  8  81   1-95  1  03  = 

12&  H.  AltlDO,  [99  7< 

Borgamoikite       8-07  586-77  15  18  14  46  22-89    —     0  98    5  14  4  00  0  42 
124.  Kaer8ut,£iMrn(<a0  8-04    41-88  14-41    —  11  28    —    18  01   12-97  TiO,  6-75  SdO, 

[0  26  =  100  56 


Pyr. — Essentially  the  same  as  for  the  corresponding  varieties  of  pyroxene,  see  p.  861. 

Oba. — Ampbibole  occurs  iu  many  crystalline  limestones,  and  granitic  and  schistose  rocks, 
and  sparingly  in  serpentine,  and  volcanic  or  igneous  rocks.  Tremolite,  the  magnesia-lime 
Tariely,  is  especially  common  in  limestones,  particularly  magnesian  ordolumitic;  actinolite  (al^ 
nephrite),  the  magnesia-lime-irou  variety,  in  steatitic  rocks  and  with  serpentine:  and  dark  ifr<'fn 
and  black  hornblende,  in  chlorite  schist,  mica  schist,  gneiss,  and  in  various  other  rockc  of  whirh 
it  forms  a  constituent  part;  brown  to  black  hornblende  occurs  in  trachyte  and  other  enipiive 
rocks.   Asbestus  is  often  found  in  connection  with  serpentine. 

Bomblend^roek,  or  amphiMffU,  consista  of  massive  hornblende  of  a  dark  greenish  black  or 
black  color,  and  has  a  granular  texture.  Occasionally  the  ffveen  hornblende,  or  actinolite.  occurs 
!n  rock-masses,  as  at  St.  Francis,  in  Canada.  Hornblende- schut  has  the  same  composition  as 
amphibolyte,  but  is  schistose  or  slaty  in  structure.  It  often  contains  a  little  feldspar.  In  some 
varieties  of  it  the  hornblende  is  in  part  in  minute  needles.  Hornblendie  granite  contains  horn- 
blende in  addition  to  the  ordinary  constituents  of  eranite,  or  replacing  the  mica.  Gneia*  and 
mica  »elii$t  are  often  hortiitmdic  in  the  same  way.  The  hornblende  in  mica  schist  Is  usuallT  in 
prisms,  either  stout  or  acicular,  which  sometimes  are  aggregated  la  sheaf-like  tufts.  The 
fa»eieuUte  of  Hitchcock  is  merely  this  tufted  hornblende,  ^enite  Is  a  eranitoid  rock,  con- 
taining hornblende  along  with  orthoclase  feldspar.  LHoryte  is  a  similar  rock,  grayish  white  to 
nearly  black  iu  color,  consisting  of  hornblende  and  a  triclinic  feldspar. 

Prominent  foreign  localities  of  ampbibole  are  the  following;  many  others  have  been  men 
tioned  in  connection  with  the  descriptions  of  varieties  and  analyses.  Tremolite  (grammatiic^  in 
dolomite  at  Campolongo  in  Canton  Tessin,  Switzerland;  also  at  Orawitza;  Rezbanya.Iliiiiirai  v: 
Gulsjb,  Werraland,  Sweden;  TromsO,  Norway,  etc.  Actinolite  in  the  crystalline  schists  of  iIjc 
Central  and  Eastern  Alps,  esi>ecially  at  Greiner  in  the  Zillertbal;  Pfllsch:  Zermatt;  in  line  fihrou-o 
fonn  at  the  Knappenwand,  Snlzbachthal,  Tyrol,  with  epidote;  ZOblitz  in  Saxony;  Arendal,  Xcr- 
way.  Asbe»tug  at  Stereing,  Zillerlhal.  and  elsewhere  in  I'yrol;  in  Savoy;  also  in  the  island  o*"  Cor- 
sica, where  it  is  so  abundant  that  Dolomieu  is  said  to  have  employed  it  in  packing  his  minerals:  at 
Dretiitz,  Pyrenees.  Hock  cork  is  obtained  in  the  Zillerlhal,  Saxony.  Portsoy,  and  LcadbilN. 
where  also  mountiiin  leather  occurs.  Bourg  d'Oisans,  in  France,  affords  a  variety  of  amianthus, 
composed  of  fibers  having  some  degree  of  elasticity;  it  is  the  amianthoide  of  HaOy.  Pargasite  at 
Pargas,  Finland;  Saualpe  in  Cariulhia.  Hornblende  at  Arendal  and  Kongsberg.  Norway;  in 
Sw^en  and  Finland;  at  Vesuvius;  Aussig  and  Teplitz.  Bohemia;  In  basalt  at  Wolfsberg'near 
Czernosin;  Klotzberg.  Bohemia;  the  RhOngebirge;  Vogelsgebirge;  Kaiserstuhl. 

Nephrite,  which  in  the  form  of  "jade"  ornaments  and  utensils  is  widely  distributed 
among  the  relics  of  early  man  (sec  jade,  p.  871).  is  obtained  at  vu^oiu  poiotB  in  central  A!>^i&. 
The  most  important  source  la  that  in  the  Karakash  valley  in  the  Enen  Lun  Mts.  on  the  soutliem 
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bonfern  of  Turkestan;  the  exact  locality  of  the  quarries,  which  have  been  extensively  worked  by 
the  ChiDeae.  is  7  miles  from  the  Kirghiz  encsmpmeDt  of  Balakchi,  which  Is  12  miles  S.£.  of 
Sluhidulla  (Stoliczka,  Q.  J.  Q.  Soc.,  30,  668, 1874).  Quarries  alHO  exist  in  the  Kuen-Lun  Mts.. 
to  the  south  of  Ebotan,  which  have  been  known  by  the  Chinese  for  2000  years;  probably  aJso  at 
other  points  in  the  same  range  (cf.  SclilueDwelt.  Ber.  Ak.  Mtlnchen,  227,  1878*).  Another 
locality  has  been  described  in  the  same  recfon  on  the  eastern  slope  of  the  Pamir  on  ttie  l{askem< 
daria,  where  it  has  been  extensively  mined  by  the  Chinese;  from  this  source  the  material  for  the 
lombstonef  of  Timur  (anal.  59)  in  Samarkand  is  believed  to  have  been  obtained;  white  * '  iadeite  " 
^ike  that  of  Burma)  is  mentioned  as  occurring  with  it  (Nature,  1890).  It  has  also  been  found  at 
farious  localities  In  the  government  of  Irkuwc.  eastern  Siberia,  near  L.  Baikal,  but  only  as  rolled 
msBses  in  river  beds,  etc.  (cf.  Beck  and  Musbketov,  1.  c).  Also  reported  from  the  province  of 
Yunnan,  southern  China.  In  New  Zealand  it  lias  been  much  used  the  Maoris  (called  by  Uiem 
Pumamu,  Tangiwai,  Eawakawa,  etc.),  and  obtained  from  several  pomts  on  the  west  coast  of  the 
South  Island  (Hochstetter,  Ber.  Ak.  Wien,  49(1),  466,  1864). 

Nephrite  has  been  found  in  Europe  as  a  roiled  mass  at  Schwemmsal  near  Leipzig;  in  Swiss 
Lake  habitations  and  similarly  elsewhere.  Also  an  extremely  flne-flbrous  amphibole  closely 
resembling  oriental  nephrite  (aoals.  67-69)  occurs  in  place  at  Reichenstein  and  JordansmDbl, 
Silesia  (Tmube,  1.  c),  where  it  occurs  with  serpentine  and  has  resulted  from  the  uralitization  of  a 
masrive  pyroxenic  rock;  further,  rolled  masses  (anals.  65,  66)  have  been  found  in  the  Saunthal 
and  Mur^l,  Styria,  which  were  probably  derived  from  the  neighboring  mouotains  (cf.  Berwerth, 
Ann.  Hus.  Wien,  3.  79,  1888). 

In  America,  besides  the  jade  ornaments  common  in  Mexico,  South  America  and  Alaska, 
nephrite  has  been  found  in  pebbles  in  gravel  bars  (Rep.  O.  Canada,  1887-8d)  on  the  Lewis  river 
in  the  Yukon  district.  North-west  Territory.  A  mass  of  a  pale  green  color,  translucent  to  sub- 
transparent  and  weighing  1}  lbs.,  was  found  in  Miles  Cation:  another  at  the  Kwikpak  mouth 
ot  the  Yukon.  Further,  nephrite  (anab.  77-^)  has  been  found  In  place  at  the  Jade  Mts.,  north 
of  the  Kowak  river,  about  ISO  miles  above  its  mouth  (Storey,  Clarke).  Also  found  in  rolled 
pebbles  and  as  Indian  implements  near  Lytton  in  the  valley  of  the  Fraser  river,  Br.  Columbia. 

In  the  United  States,  in  Maine,  block  crystals  occur  at  Thoraaston,  at  Moultenboro  in 
^enfte;  pnrga»itei)t  Phippsburgand  Parsonsfleld;  radiated  or  asbestiform  actinolite  at  Unity; 
tremolite  at  Thomaslon  and  Raymond.  In  N.  Hamp.,  black  crystals  at  Franconia.  In 
Vermont,  glassy  and  radiated  actinolite  in  the  steatite  quarries  of  Windham.  Readsboro',  and 
New  Fane.  In  Mau.,  white  crystals  of  tremolite  at  Lee;  glassy  and  radiated  actinolite 
at  Mitldlefleld  and  Blondford;  radiated  actinolite  at  Carlisle,  Pelham,  Windsor,  Lec,  and 
Great  Harrington;  black  crystals  at  Chester;  asbestus  at  Brighton,  ShefQeld.  Pelham.  Newbunr, 
Dedliain;  cummingtontte  at  Oummiugton  and  Plalnfield.  In  (hnn..  In  torge  flattened  white 
crystals  and  in  bladed  and  fibrous  forms  (tremolite)  in  dolomite,  at  Canaan,  twtween  the  Falls 
and  the  post-office,  and  also  at  other  places  in  Litchfield  Co.;  asbestus  at  West  Farms, 
Winchester,  and  Wilton,  and  with  mountain  leather  at  the  Mllforu  serpentine  quarries. 

In  nr.  York,  in  good  black  crystals  at  Willsboro'.  presenting  interesting  forma;  also  near 
the  bridge  at  Potsdam,  near  Greenwood  Furnace,  and  in  Warwick,  Orange  Co-;  dark 
green  crystals  near  Two  Ponds,  and  also  1  m.  N.,  2^  m.  N.,  and  1  m.  S.,  of  £denvllle, 
together  with  gray  or  haIr>brown  crystals  and  tremolite,  tttanite,  and  chondrodlte  in 
granular  limestone;  of  various  forms  and  colors,  and  often  in  large  and  perfect  crystals, 
near  Amity;  In  dark  green  crystals,  with  ilmenite,  at  the  Stirling  miaen,  Orange  Co.;  in 
short  ^reen  crystals  at  Gouverneur,  St.  Lawrence  Co.,  sometimes  3  or  8  in.  in  diameter,  along 
with  apatite,  also  in  fine  long  prisma  of  tremolite  with  brown  tourmaline;  with  pyroxene  at 
Russell  in  fine  crystals;  a  black  variety  at  Pierrepont;  at  Macomb,  Pitcairn;  tremolite  at 
Fine;  in  Rossie,  3  m.  N.  of  Oxbow,  the  variety  pargasite  in  neat  bright  green  crystals; 
glassy  and  radiated  actinolite  near  a  liamlet  called  Pecksville,  in  Fishkill;  radiated  at  Brown's 
wrpuntine  quarry,  8  m.  N.W.  of  Carmel,  Putnam  C'o.;  !n  large  white  crystals  at  Diana, 
Lewis  Co.;  radiated  and  bladed  tremolite  at  Dover,  Kingsbridge,  the  Eastchester  quarries, 
Hastings,  and  near  Youkers,  in  Westchester  Co.;  at  Knapp's  quarry,  Patteison,  in  Putnam 
Co.,  aud  on  the  banks  of  Yellow  lake  and  elsewhere  in  St.  Lawrence  Co.;  asbestus,  near 
On.'eDwocKl  Furnace;  Rogers's  farm  in  Patterson;  Colton  rock  and  Hustis's  farm  in  Phillips- 
town,  Putnam  Co.;  near  the  (Quarantine  in  Richmond  Co.,  in  long  fibers. 

In  N.  Jerteu,  tremolite  or  gray  amphibole  in  good  crystals  at  Bryam,  and  other  varieties 
of  the  species  at  Franklin  and  Newton,  radiated  actinolite,  also  a  zinc-maoganesc  variety  (anal. 
X'i2)  at  fVauklin  Furnace,  Sussex  Co. ;  asbestus  and  mountain  leather  at  Brunswick.  In  .Penn., 
actinolfte  Id  Providence,  at  Mineral  Hill,  in  Delaware  Co.;  at  Uiilonville;  at  Kennett,  Chester 
Co. ,  often  in  fine  crystals;  tremolite  with  asbestus  at  Chestnut  ilill  near  the  Wissahlckon,  near 
Philadelphia;  at  London  Grove.  Chester  Co.  in  Maryland,  actinolite  and  aslK-stus  at  the  Bare 
Hills  in  serpentine;  asbestus  is  mined  at  Pylesville,  Harford  Co.;  amphibole-aiithopbyllile  at 
Mt.  Washington,  6  miles  north  of  Baltimore.  In  Vi'r^'nia,  actinolite  at  Willis's  Mt.,  in  Buck- 
iogbam  Co. ;  asbestus  at  Bamet's  Mills,  Fauquier  Co.    Nephrite  in  Alaska  as  alrcaily  noted. 

*  Also  later  Beck  ft  Hushketov  (Vh.  Hin.  Ges.,^  18, 1, 1883),  who  give  a  map  of  the  known 
localities  in  tbe  Euen-Lun  Mts.,  and  a  summary  of  the  occurrence  of  ne^rite  in  different  parts 
of  the  vrorld  ;  besides  describing  with  many  analyses  (quoted  on  p.  894)  the  Sibeiian  occurrences. 

+  The  size  of  this  stone  (in  centimeters)  is  as  foIlowB :  length  liKS  (=  6'8  ft.),  breadth  86| 
sboveand  84  below,  height.  80  (B.  &  M.). 
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In  C&nada,  tremolite  is  abundant  In  the  Laurenliao  Hmestones,  at  Calumet  Falls,  Litchfield, 
PoDtiac  Co.,  Quebec:  also  at  Blythfield,  Benfrew  Co.,  and  Dalbousie,  Lanark  Co.;  good  CTji- 
tals  in  limestone  at  Algona,  Renfrew  Co.  Black  hornblende  at  various  localities  In  Quebec  and 
Ontuio  with  pyroxene,  apatite,  titanite.  etc.,  as  in  Kenfrew  Co.:  fine  crystals  of  pargasite,  alio 
tremolite,  on  the  Madawasks,  Blvthfleld,  Renfrew  Co.,  Ontario.  Black  hornblende  with  the 
maenetite  of  Bathurst  and  Boutn  Sherbrooke,  Laost^  Co.,  Ontario.  Aabefltus  and  mounttln 
cork  at  Buckingham,  OttawwCo.,  Quebec;  abedof  actinoliteat  St.  Francis,  Beauce  Co..  Quebec; 
Dephrlte  hat  been  found  in  Britl^  Columbia  and  North-west  Territory,  as  already  noted. 

Alt.— The  alterations  of  amphibole  are  similar  to  those  of  pyroxene  (see  pp.  862,  863).  The 
fibrous  And  diallage-like  varieties  are  especially  liable  to  take  up  water,  owing  to  the  finely  or 
thinly  divided  state  of  the  mineral.  Talc,  steatite,  serpentine,  chlorite,  epidote,  biotite,  pioite, 
chatwsite.  limonlte,  magnetite.  Iron  ocher,  are  among  uie  reported  results  of  alteration. 

At  Ilmenau,  a  magnesia-mica,  a  chlorite,  and  also  (as  an  after-product  from  the  chlorite) 
iron-ocber,  occur  as  peeudomorptis  after  hornblende.  Oroppite,  and  perhaps  rotits  (4th  Ed.,  p. 
287),  may  be  allered  pareaslte.  Gentb  describes  the  asbestiform  or  fibrous  serpentine  of  Texu 
and  Providence,  Pa.,  and  the  baltimoriU  as  altered  asbestus.  and  a  chrysotile  of  Delaware  Co.. 
Pa.,  as  altered  actinolite  (Am.  J.  Sc.,  33.  208.  1863).  The  hydrm*  anOwphylUte  of  New  York 
Island  occurs  in  place  near  the  corner  of  50th  street  and  10th  avenue,  and  also  in  many  places 
in  boulders.  The  variations  in  the  analyses,  as  well  as  In  the  aspect  of  the  material,  show  that 
it  is  a  result  of  the  alteration  of  an  asbestiform  tremolite.    Cf.  p.  )184. 

Several  alteration-products  of  amphibole  are  given  below. 

Arti£— Obtained  artificially  by  Eiirushchov,  see  p.  1086. 

aet— ■  Finl.  Hin.,  56,  185S,  Mhi.  Russt  ,  8,  169,  1878;  cf.  Rath,  Pogg.,  Eiv.,  6,  1874. 
Arzruni,  Ber.  Ak.  Beriln,  March  30,  1882,  Fraozenau,  Zs.  Kr.,  8,  568.  1884. 

The  position  here  taken  is  that  adopted  by  Tsehermak  (Min.,  442.  1884)  and  shown  conclu- 
sively by  O.  H.  Williams  (Am.  J.  Sc..  39,  852.  1890)  to  be  the  true  one  as  exhibiting  the  relation 
to  pyroxene;  cf.  18,  p.  887,  where  the  crystals  of  the  two  species  are  in  parallel  position  and  the 
baMi  planes  nearly  coincide.  It  was  early  shown  by  Rath  (1.  c.)  of  Vesuvian  amphibole  that 
crystals  occur  parallel  with  augite,  with  p  of  the  one  corresponding  to  $/»'  of  the  other. 

To  transform  the  formerly  accepted  symbols,  hJU  (where  p  =  001,  r  ~  ill,  etc.),  to  those 
here  taken  (pyr),  note  that  p  =  —  (A  +  i),  5  =  A,  r  =  /. 

The  following  (Tsehermak,  Franzenau)  show  the  variation  In  angle  In  some  of  the  kinds  ol 
amphibole: 

Actiaollte        Vesuvius  Brerlk  Pargas        Aranyer  Berg 

mm'"    =     66'  89'  55°  31'  66"  41'  56°   0'  55'  43 

rr'       =  81*  20'  81"  42'  81"  88' 

mr'      s  68*  46'  68*  S8'  -8 

*  Cf.  Hlr.,  307, 1852;  Dz.,  1,  77,  1862;  Schrauf,  Atlas,  Tf.  vn,  vm,  1864;  Kk.,  1.  c;  Odt. 
Index,  1,  190,  1886.  ■  Franzenau.  Aranyer  Berg,  1.  c.  *  Cathrein,  Fleimsthal,  Zs.  Er.,  9,  857, 
1884,  13,0,  1887.  ■Williams,  Russell,  N.  Y.,  Jb.  MIn..  2.  176,  1885.  •  Flink.  Nordmmrk. 
anal.  14,  1.  c. 

'  On  imnt  \  c.  Cross.  Min.  Milth.,  3.  886,  1881;  G.  H.  Williams,  Am.  J.  Sc.,  39,  353.  1889-, 
tw.  BtriatioQs  and  parting,  MOgge,  Jb.  Min.,  1,  242,  1889. 

•  Compotiiian  discussed,  Scheercr,  Pogg.,  84,  321  6t  teq.,  1851;  Rg.,  Pogg..  103,  273  et  aeq.. 
X858;  Tschermftk.  Min.  Mitth.,  88.  1871  ;  Berwerth,  Ber.  Ak.  Wien,  86  (1),  153.  1882: 
Scbarlzer,  Jb  Min.,  3, 148,  1884.  Relation  between  composition  and  optical  characters,  Wiik, 
Zs.  Kr..  7,  70.  1882. 

The  followinp  are  more  or  less  altered  araphlboles: 

EiRWANiTB  Thomson,  Min..  1,  378,  1836.  A  fibrous,  green,  cblorile-like  mineral  frotn  the 
basalt  of  tlie  N.  E.  coast  of  Ireland.  R.  D.  Thomson  found  in  it:  Sid  40  50,  Al,0,  11-41. 
FeO  38'01,  CftO  19  78,  Hi0  4-8S  —  99'96.  According  to  Lacroix  it  is  an  impure  altered  amphi- 
bole. Bull  Soc  Min..  8,  429,  1885. 

LooANii-B  S.  Hunt.  Phil.  Mag..  3.  65.  1851.  Rep.  G.  Canada,  401,  1868.  Amphibole 
from  Cuhimet  Fills,  Quebec,  retaining  its  form  and  cleavage,  but  near  penninite  in  composi- 
tion    See  5tli  Ed.,  p.  243.  p.  496. 

PALioimsKiTK  T.  V.  Savch^nkov,  Vb.  Min.  Gea.,  102,  1862.  Fibrous.  Soft,  but  toueh. 
G.  =:  a-317.  Color  white.  Analysis:  810,  52-18.  A],0,  18-82,  MgO  8-19,  CaO  0-59,  H,0  13^ 
hygnisc.  water  8-46  =  99  84.    B  B.  infusible.    Not  acted  on  by  the  acids. 

From  tlie  Permian  mtniugdistrictof  the  Ural.    Probably  an  altered  osbestus. 

Phaactinitk  Bortels,  Verb.  WQrzb.  Ges.,  8.  in  JB.  Ch.,  1267.  1874.  An  alteration  product 
of  ampliibole,  forming  radiated  masses,  doubly  refracting.  H.  -=2.  G.  =  2-097-6'057.  Color 
dirty  ffraylsli  brown.  Analysis  after  deducting  a  little  magnetite:  SlOi  85  6,  AliOi  16*0.  FcsOi 
25  4,  MnO  1  4.  MgO  5  8,  CaO  7-2,  HsO  81  -  OO'S.  From  the  rock  called  the  same  author 
Isenlte.  occurring  in  Nassau,  Germnny. 

Waldhbihite.  Amnhibiil-fibniiclies  Min.  von  Waldheim  A.  Knop,  Lieb.  Ann.,  IIO.  96S. 
1859:  Waldlieimit  Rg.,  Mm.  C'li.,  780.  I860.  An  amphibole-like  mineral  from  the  serpentine  of 
Waldheim,  Saxony,  which  contains  much  goda.  and  is  peculiar  also  In  its  excess  of  silica,  boUi 
suggesting  that  It  may  be  amphibole  altered  by  the  alkaline  process.   It  occurs  in  veios  an  inch 
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thid;  ud  rewmbles  aeUnoUte.  B.  =s  5;  G.  =  8*957;  color  leek-gnen;  tnnslacent.  Analjili, 

Sirop: 

SiO,  06-71  Al|0il-fi8    FeO  6-M    MnOO-85    HgO  10-01   CsO  U'SS  NbiO  18-88  ^  100-06 

339.  OIiAnOOPKANB.   QlaukopbaD  Eaumaann,  3.  pr.  Ch.,  34,  888, 184S.  Gartaldite 

&ruwr,  Mem.  Acc.  Liuc,  2.  338,  1875. 

MonocliDic;  near  ainphibole  in  form.  In  thin  prismatic  crystals  with  a,  d>fu, 
and  rarely  p  (101)  and  r  (Oil).    Measured  angles,  Bodewig : 

wjwj'''  =  58"  16',  cr  =  34"  12',  m'r  =  67°  17',  c£.  Ainphibole,  p.  387. 

Crystals  prismatic  iu  habit,  nsnally  indistinct;  commouly  massive,  fibrons,  or 
columnar  to  granukir. 

Cleavage:  m  perfect  Fracture  conohoidal  to  uneven.  Brittle.  H.  =  6-6*5. 
G,  =  3-103-3*113  Hansm.;  3*044  Svr.  Luster  vitreous  to  pearly.  Color  azure- 
blue,  lareiider-bliie,  bluish  black,  grayish.    Streak  grayish  blue.  Translucent. 

Pleochroism  strongly  marked:  c  sky-blue  to  ultramarine-blue,  b  reddish  or 
bluish  violet  a  yellowish  green  to  colorless.  Absorption  c  >  b  >  a.  Optically  +. 
Ax.  pi.  I  ft.  c  A  =  4"  to  6°,  rarely  higher  values:  11°  to  12"  KotO.  Bodewig 
gives  for  the  extinetion-onglea  with  6  on  b:  4"  24'  Li,  4''  16'  Na,  4"  13'  Tl. 
Axial  angles: 

2E,..-=e4°  48'    2E^,  =  85'85'    2E^=86°89'   SH^sSl'S"   8H„=8l"  11'   8H««r  =  Sl*84' 
Alao   p  =  i-6443  gastaldite,  Sauger  (Rosenbusch). 

Comp^Essentially  NaAl(SiO,),.(Fe,Mg)SiO,.  If  Mg  :  Fe  =  2  : 1,  the  for- 
mnla  requires:  Silica  57*6,  ^umina  16  3,  iron  protoxide  7*7,  magnesia  8*5,  soda 
9*9  =  100. 

AnaL— 1.  SchDedermann,  J.  pr.  Oh.,  34,  240.  164S.  2,  Luedecke,  Zs.  O.  Oes.,  28.  249, 
1876.   8.  Bodewiy,  Pogg..  168,  224.  1878.   4.  Berwerth,  Ber.  Ak.  Wieo.  S6  (1),  185,  1882. 

5.  Lasautz  aod  BetteDdoi^,  Ber.  nied.  Gm.,  888.  1888.   8.  ScblutUg.  Inaug.  Diss..  Oroitzscb, 

6,  lb84,  recalc.  by  OrOohut,  Zs.  Kr..  13,  78, 1888.  7.  Llvereidge,  Proc.  Boc.  N.  S.  W..  Sept.  1, 
1880.  8,  Toshlda,  quoted  bv  EotO,  J.  Coll.  Scl..  Japan,  1.  aS,  1880.  9,  Cossa.  Mem.  Acc. 
Line  2,  88,  187S.   10,  Banols  ft  Offret,  C.  R.,  103,  2S1.  1886. 

G.  SiO, 

1.  Syra  8108   }  S8  49 

S.    "  8*101  66-64 

8.  Zennatt  8  091   I  67  81 


8-047   t  68-76 

5.  I3.  Groix  8-113      57  18 

6.  ■  8-110   I  56-65 


JV.  Caledonia      8-18     {  62  79 

8.  Shikoku,  Japan  2  991  66-71 

9.  AonUi,Oattaldit«  8044  |  6866 
10.  Andalusia  47  48 

Oba. — Occurs  as  the  faomblendic  constituent  of  certain  crystalline  scbiBts.  called  glaucaphane- 
t^hittM,  or  glaucwbanyte;  also  more  or  less  prominent  in  mica  icbista,  ampbibolytes,  gneiss, 
eeio^tes,  etc  It  la  often  adsociaied  with  mica,  gamet,  diallage  and  omphaciie,  epidote  and 
zoisite,  etc. 

First  described  from  the  island  of  Syra,  one  of  the  Cyclades;  since  shown  to  be  widely 
distTihuted  (cf.  Oebbeke,  Zs.  G.  Gea.,  38.  634,  1886,  and  Zs.  Kr.,  12.  282,  1886).  OccurH  at 
2^rmatt  in  Switzerland,  on  the  north  side  of  the  Matterbom,  as  also  on  the  snutb  side  in  the  Val 
Tournancbe;  in  the  valley  of  Aosta,  near  Camp  de  Praz  and  St.  Marcel,  also  at  Brosso,  near 
irrea.  and  in  the  Val  Locana,  Val  d'Ala,  Valle-Gnuide  di  Lanzo  {gattaldita);  at  other  points  in 
the  snutliern  slope  of  the  Alps,  as  well  as  in  Switzerland;  on  the  island  of  Corsica;  Is.  GroIx, 
ntirthwest  coast  of  fVaoce;  in  the  Frujka  gora  in  Croatia.  In  New  Caledonia  with  gamet  and 
miott  at  the  Balade  mine.    On  the  island  of  Shikoku,  Japan. 

Id  the  TT.  S..  glaucopbane  schists,  closely  resembling  those  of  Syra,  have  been  described 
from  the  Coast  Rntiget:  of  California,  as  at  Sulphur  Bank.  lAke  Co.,  and  at  other  points;  the 
glaucophane  is  associated  with  zoisite  and  mica  (Becker). 

Grlaucopbane  has  been  noted  as  a  sei-ondnry  product  due  to  the  alteration  of  diallage  b7  a 
proce!«s  of  "glaucopbanization;"  the  original  dinlltige  contained  2-28  p.  c.  NasO,  KotO,  1.  c. 

Glaucopliniie  is  named  from  yKavKni^HuUhgrmi^BiiA  ^ivfo^at,  Ungtpeaf.  Qastaldhe 
is  named  after  Prof.  Jiuriulomeu  Giistaldi. 


AUO. 

Fe,0, 

FeO 

MnO 

MgO 

CaO 

Na,0  K,0 

12-88 

10-91 

0-60 

7-80 

8-40 

9-84 

tr.  =  99-68 

1511 

8-08 

6-86 

0-66 

7-80 

8-40 

9-84 

—  =100-78 

13-08 

817 

878 

18-07 

220 

7-88 

-  =100-88 

12-99 

6-84 

1401 

2-10 

6-45 

—  H,0  2-64 
[=  102-69 

12-68 

8-01 

11-12 

3-34 

7-39 

tr.  =   99  67 

13-81 

3-01 

4-58 

13-29 

2-20 

7-88 

1  06  -  100  08 

14-44 

9-82 

11-02 

4-20 

536 

0-88  fl.O  188 
1=  99-88 

16-14 

9-78 

4-81 

438 

4-80 

4-88 

0-85  =  100-15 

81-40 

9-Oi 

8-93 

807 

4-77 

tr.  =  99-71 

8-48 

9-68 

16-28 

18-86 

897 

—  ign.  416 
[=  100-88 
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400  8IUCATE8. 

34a  BZSBBOEITB  A.  Bautr,  Zs.  a.  Oes.,  40. 188. 1888.  Bonneg,  Fhll.  Tnna..  mtt 
1888. 

Monoclinic.    In  embedded  prismatic  crystiils,  longitudinally  striated. 
Cleavage:  prismatic  (56°)  perfect.    Luster  vitreous.    Color  black.  Pleochro- 

ism  very  strongly  marked:  c  green,  b  (=  ^)  deep  blue,  a  (nearly  \  c)  dark  bine. 
Optically  — .    Extinction-angle  small,  a  /\  6  =  4°-5°  (±?).    Axial  angle  large, 

in 

Comp.— Essentially  2NaFe(SiO,),.FeSiO,  =  Silica  50*5,  iron  sesqnioxide  26-9, 
inm  protoxide  12*1,  soda  10*5  =  100.  It  corresponds  closely  to  acmite  (tegirite) 
among  the  pyroxenes. 

AnaL— 1,  Sauer.  after  deducting  713  p.  c.  zItcod.   8.  Id.   8,  Eoenig,  Zs.  Kr.,  1,  430. 1877 
(also  with  sUghtly  dlilereDt  Dumbers,  Proc.  Ac.  Pbilad..  10.  1877). 

SiO,  FeiO.   FeO  MnO  CaO  MgO  Ka,0  K,0 

1.  Socotia                     60  01   28  S0    9  87  0  68  1-83  0-84  8-78  0-73  =  99-98 

a                                   49*80   80  72     7-97     —    2  75  —  —  — 

8.  OMmkfo  G.  =  8-488      49*88  14-87   18-80   1-75    —  0-41  8-8S>  144  TiO,  1-43,  ZrO, 

-  lacl.  LUO.  [0-75.  ig^-  0  20  =  97  31 

Analysis  3  is  referred  here  by  Lex.  (see  betow)  on  the  basis  of  an  opticHi  examinatioD,  butvl 
differs  lu  tlie  state  of  oxidatioo  of  the  iron,  and  approaches  more  nearly  to  crocidolite. 

Ob». — Originally  described  from  the  gmnilu  and  syenite  of  the  island  of  Socotra  id  the 
Indian  Occhu,  130  miles  N.  E.  of  Cape  Giiardafiii,  the  easlem  extremity  of  Africa.  It  occunm 
groups  of  prismatic  crystals,  often  radiating  and  closely  resembling  tourmaliue. 

A  similar  amphibole  occurs  at  Myuydd  Mawr,  Carnarvoushire,  Wales  (Bonney,  Min.  Mag., 
8, 103, 1888,  ib.  p.  169, 1889).  Also  another  in  graDal;fte  in  Corsica.  Pleocliroism;  c  yellowidk 
green,  t  blue,  a  iudigo,  nearly  black.  Axis  a  inclined  a  few  degrees  to  h.  Cf.  Le  Verrier, 
Lci..C.  R,  109,  38,  89,  1889. 

An  "arfvedsonite"  from  St.  Peter's  Dome,  lake's  Peak  region,  El  Paso  Co.,  Colondo^ 
occurriDg  with  astrophyllite  and  zircon  is  shown  by  Lacrolx  (ibid.)  to  be  near  riebeckite.  Ex- 
tinction-angle on  ft,  a  A  <i  =  8°  to  4°. 

341.  OROOmOIilTB.   Blau-Eisenstein  (fr.  S.  'Africa)  Klapr..  Mag.  Beri.  Ges.  N.  Fr., 

6,  72,  1811,  Beitr..  6,  287.  1815.    Krokydolith  Hautm.,  Oel.  Anz.  60tt..  1S85,  1881.  BlueA^ 
bestus.    Abriachanlte  HeddU,  Mio.  Mag..  3,  61.  193,  1879. 

Fibrous,  asbestus-like;  fibers  long  but  delicate,  and  easily  separable.  *Al80 

massive  or  enrthy. 

Cleavage:  prismatic,  56°.  H.  =  4.  G.  =  3-20-3-30.  Luster  silky;  duU. 
Color  and  streak  lavender-blue  or  leek-green.  Opaque.  Fibers  somewhat  elastic. 
Pleocliroism:  c  green,  b  violet,  a  blue. 

Optically  -j-.    Extinction-angle  on  h,  inclined  18°  to  20*  with  6.    2E  =  95 
spprox.  Indices  y-a  =  0'025  Lex.' 

Comp — Near  riebeckite  and   perhaps  only  a  fibrous  variety.  Formula 

m 

NaFe(SiO,),.FeSiO,  nearly  =  Silica  49'G,  iron  sesquioxide  22*0,  iron  protoxide  19'8, 
soda  8-6  -  100. 

Magnesium  and  calcium  replace  part  of  the  ferrous  iron,  and  hydrogen  part  of  the  sodium. 
Chester's  analysis  gives:  211,0. Na,0.3FeO.FeaO».9SiOi. 

Anal.— 1,  UoeTier,  Zs,  Kr.,  4.  40.  1«79.  2,  Reuard  and  Klement,  Bull.  Ac.  Belg..  8.  530. 
1884.    Also  earlier  Stromeyer,  5th  Ed.,  p.  243.    3,  Delessc,  Ann.  Mines.  10.  317.  1836. 

4.  5,  Chester  and  Cairns,  Am.  J.  Sc.,  34,  108.  1887.    6,  7.  Heddle.  I.  c,  8.  original  fra^raeots. 

7,  material  obtained  by  washing  and  decantation;  also  Jolly  and  Cameron,      J.  O.  Soc.,  36, 
109.  1880. 

G.      SiO,   Fe,0,  FeO  MuO  MgO  CaO  Na.O  K,0  H.O 

1.  a  Africa  53  11   20  63   16-75     —     177     —   [616]    -     158  A1,0. 

[1-01  =1  nit 

5.  "  51-89   19-29   17-53     —     2-48   0  40   7  71    0  15   2-36  — 101  6y 

8,  VoBges.  53  02      —     2.5  62   0  50  10  14   1  10   5-69   0-39   2  53  P.O^ 

[0-17.  CI  0-51  :=  99  66 

4.  Rhode  Island         3'2        52*13   15  93   21-25     —     0-22     —    6-26     —    3  95  =  99  74 

6.  *'         "  5103   17  88   2119     —     0  Off     —    6-41     —    3  R4  =1(K>  24 

6.  Dochfour.  AftriflcA.  8-386     51  15   14  92     9-80   0  30  10  80   1  12   6-58    0-63   4-T7»  =  l'.K)  01 

7.  "  "  63-40     9-34   Lll?   0  40  10  50   1-17   7-11.061   2  »7  S  1  (» ^ 

•  Loss  0-95  D.  c.  at  100°.  flOO"*! 


1  =  0 
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Pyr^jato. — la  the  closed  lube  yields  on  strong  ignltlDc  a  little  water.  B  B.  fuses  easily 
wUh  intunKBcence  to  a  black  magnetic  glasB.  coloring  the  flsme  yellow  (soda),  Witb  the  fluzei 
gitei  reactions  for  iron.   Unacted  upon  by  acida. 

Obi.— Occurs  in  South  Africa,  in  Qriqiialand- West,  north  of  the  Orange  river,  In  a  range  of 
aoftiteoGe  schists  called  the  Asbestos  Mouutoius,  which  extends  in  a  northeasterly  direction  from 
tiriqiiaetad  toward  TransTaal,  700  m.  north  of  the  Cape  of  Uood  Hope.  In  a  micaceous  porphyry 
at  Wakembach,  near  Framont,  in  the  Vosges,  At  Golling  in  Salzburg,  in  cymum  with  blu« 
quarui  at  Ruka,  near  Domaacfaow  in  MoiuTfa,  with  a  femiginotia  dolomite;  £  Greenland,  both 
librous  and  earthy. 

Id  the  U.  8.,  at  Beacon  Pole  Hill,  near  Cumberland,  R  I.,  In  a  granite  ledge  disseminated 
h  fine  particles  In  feldspar,  also  in  as  large  as  a  butternut  masses  with  radiated  flbrous  structure. 
Emerald  Mine,  Buckingham  and  Perkin^  Hill,  Templeton.  Ottawa  Co.,  Ontario,  Canada  (Lex., 
Bull.  Soc.  Min.,  13,  lU.  1880j. 

Abriachanite  Is  an  eanliy  amorphous  form  occurring  In  seams  and  cavities  of  the  gneiss 
and  ^oite  of  the  Abriacbao  district,  near  Locb  Ness,  in  Invemess-shire,  Scotland. 

A  similar  mineral  from  the  zircon-syenite  of  Stavern,  Norway,  is  referred  here  by  Haus- 
rnauD:  this  is  the  Faseriger  Siderit  Leonh.,  Qebl.  J.,  3,  101,  and  Fasriges  fiisenblsu  Haufm., 
Handb.,  1076,  1813.  According  to  BrOgger  the  Stavern  mineral  is  a  librous  variety  of  the 
pyroxene,  tegirfte;  he  suggests  further  a  Tike  lebttion  for  the  South  African  mineral;  but  cf. 
Lex..  \.  c  and  C.  R..  109.  89. 1889. 

Crocidollte  is  named  from  Kpoicti,  iooof,  in  allusion  to  Its  fibrous  structure. 
Alt — The  SouUi  African  mineral  is  largely  altered  by  both  oxidation  of  the  iron  and  tnfil* 
tntioa  of  silica,  resulting  in  a  compact  siliceous  stone  of  delicate  fibrous  structure,  chatoyant 
luster,  and  bright  yellow  to  brown  color,  popularly  called  tiger-eptiaiao  cat's^ye  and  Faserquarz, 
Tigerauge.  Falkenauge  (bluish  var.)  Oorm.).  Many  varieties  occur  forming  transitions  from  the 
ong'inal  blue  mineral  to  the  final  product;  also  varieties  depending  upon  the  extent  to  which  the 
original  mineral  has  penetrated  the  quartz.  Cf.  Renard  and  Element,  1.  c.  The  softer  (H.  =  4) 
alteration  product,  consisting  of  silica  with  iron  oxide,  is  made  a  ferric  silicate  by  Hepburn, 
Cfa.  News.  6ft.  340.  1887,  and  called  grigualandiU  (cf.  Brough.,  ib.,  66,  244,  1887). 

Anal.— 1,2.  Renard  and  Element,  l.c.  8.  Rg..  Mln.  Ch..  Erg.,  194, 18^6.  4.  S,Wibeiand 
^eelsen,  Jb.  Min.,  867,  1878.   6,  Hepburn,  I.  c. 


1.  Tver-em 
8.  Bluith 

8. 

4  Btui) 
5.  Brown 
&  Grigtuttan^te 

RcC^  BuU.  Soc.  Mln.,  13,  10, 1890. 

343.  AaFVBDBONITB.  Srookt,  Ann.  Phil..  6,  881, 1828.  Arfwedsonlt  Boda-horn. 
blende. 

MoDoclinic.    Aies:  =  0-55687  :  1  :  0-29781;  >S  =  73"  3^'  =  001  A  100 

Brogger'. 

100  A  110  =  28**  2^,  001  A  101  =  23**  62f ,  001  A  Oil  =  15°  54'. 

Forma :  a  (100,  M),  b  {OiO,  a),  m  (110, 1),  t  (101,  1-t).  p  (101, 1-i),  r  (Oil,  1-i),  i  (081,  84). 
2-2),  «  (121,  2-^). 

Angles  (cf.  f.  14,  p.  887):  mm'"  =  W  5',  at  =  49°  10',  a'p  =  W  441',  rr'  —  81'  48*, 
br  =  •74°  6',  M  =  81* &.  ta'  =  60°  0',  pr  =  84'  40'.       =  77'  27. 

Crystals  long  prisms,  often  tabular  Q  b,  but  seldom  distinctly  tcrmimited:  also 
m  pri<^matic  aggregates.    Twine:  tw.  pi.  a. 

Cleavage:  prismatic,  perfect;  b,  less  perfect.  Fracture  uneven.  Brittle. 
H.  =  6.  G.  =  3-44-3'45.  Luster  vitreous.  Color  pure  black;  in  thin  scales 
deep  green.    Streak  deep  bluish  gray.   Opaque  except  in  thin  splinters. 

neochroism  strongly  marked:  c  deep  greenish  blue,  b  lavender,  a  pale  green- 
ish vellow.  Absorption  c  >  b  >  o;  sections  |  «  are  deep  greenish  blue,  Q  b  olivo- 
pret'n.  Optical  character  somewhat  uncertain,  prolmblv  (Hgr.)  +,  and  c  —Bz^ 
(init  cf.  below  and  p.  383).    Extinction-angle  on  fi,  witli  (\  =  —14". 

Comp. — A  slightly  basic  metasilicate  of  sodinm.  caleinm.  and  ferrous  iron 
chiefly;  Lorenzen's  analysis  gives  4Na,0.3Ca0.14FeO.(Al,Fe),0,.2lSiO,. 


G. 

SiO, 

Fe,0, 

FeO 

A1.0. 

CbO 

MgO 

H,0 

1»8  05 

404 

0-66 

0-44 

0-26 

0-76 

lOOlt 

98  48 

241 

1^ 

0-23 

0-18 

0-22 

082 

08-67 

2-684 

94-45 

4-50 

080 

99-76 

2-60 

97  27 

1-67 

oTs 

0-78 

00-85 

8-05 

67-46 

87-66 

616 

10017 

8-186 

66-76 

87-64 

1-08 

oTo 

6-28 

100-61 
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AnaL-l,  Lorenzen.  MId.  Mag.,  6,  60,  1882.   S.  Berwerth,  Ber.  Ak.Wien,  86  (1>.  108,  l88i 

G.       6iO,  AUO,  Fe,0,  FeO  MnO  MgO  CaO  Na,0  E.O  H,0 
1.  Eangerdluarsuk  S-44       48*85  4  45   8  80   88  48  0-46  0  81    4  65   8  16   1  06   0-15  =  100-96 
».  ■•  8  454  I  47  08  1-44   I'TO   85-66    —     —    8-82   7-14   2'88  8-08=100-21 

The  supposed  arfvedsontte  from  Greenland  analyzed  by  von  Kobell,  Rbg-,  etc.,  has  ben 
shown  to  be  legirite  (see  p.  865);  that  from  Pike's  Peak,  Colorado,  analyzed  by  Koenig  is  re- 
ferred to  riebeckite  by  Lacroix,  C.  R..  109,  39,  1889. 

Pyr^  etc. — B.B.  fuses  at  2  with  intumescence  to  a  black  magnetic  globule;  colors  the  Sune 
yellow  (soda);  with  the  fluxes  gives  reactions  foriron  and  m&uganese.    Not  acted  upon  by  acidi 

Obs. — Occurs  in  black  hornblende-like  crystals  at  Kangerdluarsuk  in  Greenland,  with  soda- 
lite,  eudiatyte.  and  feldspar;  also  from  Kumernit,  near  Tunugdiiartik,  Siorarsuit;  the  Greenland 
crystals  are  sometimes  9  inches  long;  also  very  sparingly  in  the  augite  and  elfeolite-syenile  of  xht 
Langesund  fiord,  southern  Norway.  More  abundant  m  quartz-syenite  and  soda-granite  betwir^D 
Mjteen  and  the  Langesund  fiord,  near  Christiania  especially  at  the  lake  Sognsvand.  at  Gunilnid 
In  the  parish  of  Eker,  and  Eongsberg;  at  Rcikeberg,  £ker,  occurs  interlamiuated  with  sgirile 
In  parallel  position. 

A  blue  amphibole  occurring  as  a  pseudomorpbic  replacement  and  also  as  a  secondary  grovtb 
fringing  crystal  and  grains  of  ordinary  brown  bornbleode  and  othersof  pyroxene,  seems  tooeloii^ 
here,  cf.  Cross.  Am.  J.  Sc.,  39.  359,  1890.  Optical  character  probably  negative.  Ax.  pi.  | 
Extinction- angle  on  A,  or  a  A  i  =  —  13'  to  —  15".  Axial  angle  large.  Pleochroism:  t  pale 
yellow,  t  purple  to  violet,  a  deep  blue.  Absorption  a  >  b  >  c.  Occurs  Id  a  dike-rock  culiiii; 
the  Archaeaa  gneisses  at  the  northern  base  of  the  Kosita  bills,  5  miles  east  of  the  mining  town 
Silver  Cliff,  Custer  Co.,  Colorado.  Riebeckite  and  a  secondary  pyroxene  near  Kgirite  occur  ii 
Uie  same  rock. 

1.  8.  ^ 


Figs.  1,  3,  A  secondary  blue  amphibole  {arfvcdsonite  ?)  fringing.  In  parallel  poKition,  broHn 
hornblende;  8,  also  enclosing  pyroxene.  4,  Pyroxeoe  (twin,  |  ^  with  nimilar  secoDdmi 
amphibole.  also  in  twinning  position.  Cross. 

Alt. — The  following  are  analyses  of  altered  arfvedsonite  by  R&rdatn,  Zs  Er.,  16,  406,  IS^O" 


BiO, 

A1,0. 

Fe,0, 

MdO 

MgO 

Na,0 

K,0 

H,0 

48-73 

218 

87-83 

0-58 

10-24 

0-83 

o-7a 

=  100-59 

5312 

2-33 

82-83 

0-63 

10-95 

0-88 

0-77 

100 

49-90 

2-63 

83-99 

0-05 

0-57 

13  88 

0-10 

107 

~  100  !8 

49  60 

2-75 

82-80 

006 

0-60  . 

1301 

1-53 

=;   100-8 : 

As  shown  by  Steenstrup  and  Brtlgger,  the  change  Is  one  leading  in  the  dfr^lion  of  'hp  for 
mation  of  an  acmite  (agirite)  free  from  oilcium — in  other  words,  a  process  the  reverw  o'  uralil' 
ration.     Ferric  hydrate  and,  again,  magnetite  orcur  with  the  anmite.    Iiepidonicljn.e  "Is* 
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occurs  witb  the  acmhe  as  a  result  of  ttaa  dionge,  annlogoos  to  "  pteroHte  "  noted  under  barkerl- 

kfte  beyond. 

Brf^  LUle-ArO.  Norway,  Zb.  Sr.,  16,  898, 1890. 

813A.  Barkzvikitie  W.  C.  Brdgger,  O.  FOr.  FOrb.,  9,  269,  1887;  Zs.  Er.,  16,412,  1890. 
Barkevidte. 

An  tunpbibote  near  arfvedBODite.  Id  short  or  long  prismatic  crystaU,  sometimes  ver;  large 
and  rough;  showiog  the  forms:  b  lOlO),  r  (Oil),  p  (101),  k  (211),  f  (121).  Cleavage:  prismatU:. 
perfect,  yielding  un  aogle  of  65"  441';  f>  also  rather  perfect.  Fracture  uneven.  Brittle. 
G.  =S-4^Rg.  Luster  vitreous.  Color  deep  velvet-blnck.  Pleochroism  marked:  deep  brown 
and  ligiit  brown-yellow  for  the  axes  |  b,  the  former  for  the  axis  ioclined  +  12^°  to  i;  brownish 
red  for  the  axis  ft,  normal  to  b.   Extinction-angle  with  honb  r=  4'  1^°- 

Composition  near  arfvedsonite,  but  more  buic;  the  ratio  of  SiO*  :  {Al,Fe)tOt  : 
(Fe,Mn.Gl.Mg)0  :  (Na.K),0  =  0-707  :  0-148  :  0-498  :  0-118  for  Flink's  analysis  (calc.  Bgr.). 
Analyses  1,  2  are  referred  here  by  BrJlg^er,  while  other  ampbiboles  from  Fredriksv&ro  analyzed 
by  Rg.  (1.  c.)  are  shown  to  be  intermMiate  between  barkevikite  and  ordinary  hornblende. 

I,  Plautamour,  BibL  Univ.,  6,  887.  1841.  8,  Rg..  Poffg.,  103,447, 1808.  8.  Flink,  Zs.  Er.. 
16,  412.  1890. 

O.      SiO.  TiO,  Al.O,  Fe.Oi  FeO  HnO  CaO  HgO  Nb^O  E>0  Igu. 

1.  BKTik  46-57  3-02  8  41     —    34-88  8  07  6  91   6*88  7-79  S-96    —  =100-08 

St.  •'  8-428  42*27  I'Ol  681  6*62  21  72  1  18  9*68  8  62  814  2-66  0  48=  96-68 
&  Barkerik  42-46*  —  11*46  618  10-08  0-7S  10-24  I'll  6-06   144    —  =  99-64 

» Inch  TiO,. 

B.B.  fuses  easily,  but  somewhat  less  so  than  arfvedsonite. 

Occurs  at  the  w&blerite  locality,  Skudesundsskjftr  near  Barkevlk  (or  B^rkevig)  on  the 
Langeaund  flord;  also  as  an  essential  constituent  of  the  auglte-syenite  of  southern  Norway,  In  the 
iwioD  between  the  Christianla  and  Langesund  fiords.  Sometimesoccurs  in  parallel  intergrowth 
wfui  arfvedsonite.  and  again  with  a  green  hornblende. 

Pterolitk  Breithaupi,  B.  H.  Ztg.,  24,  886,  1865.  Described  as  a  member  of  the  mica 
group,  from  the  Brevik  region,  Norway,  occurring  in  scales  of  an  olive-greeo  to  Hver-browo  color 
smaped  in  fan-shaped  forma  (hence  named  from  «T€p6v,f6atlter).  Analyzed  by  Mflller  (L  c). 
Bhown  by  Locroiz  to  be  a  heterogeneous  substance  (Bull.  Soc.  Mfn..  10, 145,  1887),  and  later 
I?  BrOgger  (Zs.  Er..  16,  418, 1890)  to  be  an  alteration-product  of  the  ampbibole,  barkeTlklte, 
toe  soluble  portion  being  leiddomelane  and  the  Insoluble  iq;lrite.    Anal.,  HQller: 

BIO,  A1,0.  Fe,0.  FeO  CaO  N8,0  E.0  H,0 
&l«M0  86-08  480  SB-98  14  28  5-48  8-68  7-96  1*81 
InaokOle      6014  1S08     —     28*48  6-88    —    7-BS  — 


y.  Triainie  SecHan* 

343.  JBNiaMATITB.  AlDigmatit  BreitA.,  B.  H.  Ztg.,  34,  808,  1865.   EOlblnglt  Id., 
fbtd.   Lorenaen,  Mln.  Mag.,  6.  55,  1882.    Coseyrit  i^OT-«<7i«r,  Zs.  Kr.,  6,  848,  1881. 

Triclinic.  In  crystals  approximating  closely  in  angle,  habit,  and  occurring 
forma  to  ordinary  ampbibole,  but  having  a  prismatic  angle  of  66°.  Axes*  (approx.) 
d:3:  d  =  0-67T8  :  1 :  0*3506;  a  -  90%  /S  =  72"  49',  y  =  90°. 

Forma,  .^SnigmatiU:      «   (180,  i-8')  r  (Oil,  l-i')  H  (Oil.  '!-()         t  (121,  ,2§) 

a  (100,  fr-i)  M  (liO.  '/)  j  (081,  8-i')  »■  (03l.  '8-1)        .  4>  (4S8,  ff ) 

b  (010,  «)  €  (180,  ii)  p  (061, 6-i')  i  (OSl.  '5-i)        ;  (121,  a-J,) 

»  (110,  j"i  p  (ioi,  ,i-«,)?  . 

Measured  angles:  m Jf  =  66"  31'  Breith. ;  also.  Bgr.,  mM  =  66'  4'  to  66"  11',  6m  =  58°  44' 

to  45'.   bp  =  39°  88i'.  Mz  =  62°  28^',  mp  -  68°  12',  Mp  =  68°  84'. 

(huyrOg.-  3f  (110.  '/)  p  (061.  6-1')            « (288,  H')  k  {211.  2-2  ) 

»  (100.  e  (130,  'i-g)  i  (031.  '8-i)             /  (433.  ii)  C   (121,  2-2,) 

i  (010,  P  (101,  •  (231,  ,8-4)  tr  (251,61,) 

»(110,  T')  r  (Oil.  W)  «(218.  l-a")  s(i2l,  >iS)  y  (211. '2-5) 
t  (130^  fr^O 
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The  following  are  sngles  for  coa^plte  (FOntner)  oompared  with  the  correqioiidtiig  angln 
for  amphibole: 


ConTtite 

Amphibole 

Conyrite 

Amphibole 

fliJT 

=   66'  M' 

65-  4»' 

hp 

=   29°  27' 

85"  19' 

frm 

=    56°  88' 

6a'  51' 
90'  9' 

bi 

=   44°  50' 

49'  44' 

a» 

=    90°  6' 

bk 

=   74°  6' 

77'  18' 

a'p 

=   77°  47' 

76°  »' 

mk 

=   50°  86' 

49'  24' 

ftr 

=   71'  28' 

74'  14' 

J* 

=   29'  28* 

Vr  35' 

Crystals  prismatic  in  babit.  Twins  common  with  tw.  pL  contaot-twiiu; 
also  with  enclosed  tv.  lamellie,  giving  striations  on  the  terminal  planes  and  on  a. 

Cleavage :  prismatic,  distinct  Fractare  uneven.  Brittle.  G.  =  3*85  Breitb., 
3'80  Lorenzen,  for  BBuigmatite;  3*74-3*75  Fiirstner,  for  coasyrite.  Luster  vitreoos. 
Color  black.    Streak  reddish  brown.    Translucent  to  opaque. 

Pleochroism  strongly  marked,  especially  for  sections  \  b\  for  those  |  a  less  ao. 
c  brown-black,  b  deep  chestaut-brown,  a  clear  red-brown.  Absorption  strong, 
C  >  b  >  fl.  Optically +■  Ax.  pi.  nearly  |  h.  Extinction-angle  witn  6ona—T 
46',  on  6  =  44°  57'.  Bx  a  =  +  45"  approi.  Ax.  angle  rather  smaU,  2E  =  60° 
approx.  Bgr. 

Var.— 1.  .MnigmatiU  occurs  in  prismatic  crystals,  sometimes  several  inclies  iu  length. 
H.  =  6-55.  G.  =  8-883-3-868  Breith.,  S  SO  Loreozen.  Color  black.  Streak  reddish  brown. 
Optical  characters  as  given  above.  Breltliaupt  regarded  the  feDigioatite  as  pseudomorpbous 
after  kOlbiagite,  which  latter  was  distinguished  by  a  pistachio-greeo  streak  and  low  specific 
gravity,  viz.  3'60-3'61.  The  form  of  the  two  he  made  the  same.  LorenzeD,  however,  shows 
that  the  ffioigmatite  crystals  cannot  be  pseudomorphs.  while  BrOgger  suggests  that  "  kOlbingite* 
Duy  be  only  a  parallel  Intergrowth  of  arfvedsonHe  and  enlgmatite,  sucn  as  lie  has  observed. 

2.  CoatyrUe  occurs  in  minute  embedded  ciyBtals.  O.  =  8-74-8-7fi.  Color  black.  Eztinc* 
tlon-angle  with  ^  on  a  =  8',  on  6  =  89'  approx. 

Comp. — Essentially  a  titano-silicate  of  ferrous  iron  and  sodium,  but  containing 
also  aluminium  and  ferric  iron,  and  slightly  more  basic  than  a  normal  roetasilicate. 

Korsberg's  analysis  for  aenigmatite  gives  nearly  2Na,0.9FeO.AlFeO,.12(9i,Ti)0,. 

FOrstner'g  analysis  for  cossvrite  approximates  to  2Na,O.10FeO.AUOt.FeiO>.15SiOi.  As  has 
been  suggested,  it  la  not  improbable  tlut  oossyrlte,  like  amigmatite,  contains  titanium,  replacing 
part  of  the  silicon. 

AnaL— 1,  Forsberg,  quoted  by  Bgr.   2,  FOrstner,  1.  c. 

8iO,  TiO,  A1,0.  Fe,0,  FeO   MnO  MgO  CaO  Na,0  K,0 

1.  ^nigmatUe        87-92   7  57   8  23   5  81    35-88    1  00   0-83   1-36   8  58   0  51  =  100-19 

2.  GougriU  48-55»   —    4-96   7-97  82-87  3-87»  0  86  2*01   5*29  0  88  =  100-21 

•  Ind.  TiO,  ?.  *  Incl.  0*89  CuO. 

Pyr.,  etc. — B.B.  fuses  easily  to  a  brownish  black  glass.   Partially  decomposed  by  acids. 

0\M.—^^nigmatiU  (and  kOlbingite)  occurs  in  noiIalUe-OT-enite  at  Naujakasik  near  IHinug- 
dlitii-fik,  rtlao  at  KaDgerdluarauk.  Greenland;  the  first  crystals  were  collected  by  Giesecke  about 
1810.  Prolmbly  also  in  the  Langesiiod  fiord  region  of  southern  Norway,  but  not  positively 
Identified:  Breiihaupt  is  quoted  (Bgr.)  as  meutinniiig  the  occurrence  of  a  mineral  resembling 
kOlbiiigite  with  a  prismaticaugle  of  W  to  tt7'  from  "Brevik."  Probably  in  the  elsoUte-syenite 
of  the  peninsula  Kola,  Kussian  Lapland  (Kauisay).  .<£nigmatite  Is  named  from  atvtyfta,  ml 
<nigmn. 

Coasgrite  occurs  In  minute  crj'stals  embedded  in  the  liparyte  lavas  of  the  island  Plait«'ll«ia 
(whose  ancient  name  was  Cossyra).  The  crystals  examined  were  weathered  out  of  the  ground- 
mass. 

Rof.— '  Calculated  from  FOrstncr'a  aiiErlea:  110  A  110  -  85"  01';  br  ~  71"  39',  or  —  78°  44". 
FOrstner  calculates  the  following  uxial  mtio  and  angles  (referred  to  the  usual  amphibole  poiititHU 
where  r  =  ill,  etc.,  see  p.  398): 

Util-.h-  0-6627  : 1  :  0-3505;    «  =  90°  6',    /S  =  89"  64',    y  =  102°  IS". 

Inasmuch,  however,  as  the  fundamentiil  angles  are  the  means  of  measurfraenls  varying 
widely,  in  one  case  more  than  2",  the  results  can  only  Iw  regarded  as  approximatiotis.  _The 
table  of  calculated  angles  contains  bewildering  errors,  e.  g.:  010  A  110  =  66°  38'.  UO  a  110  =i 
65°  51',  110  A  010  =  57°  6'.  which  together  equal  179'  35'  instead  of  180':  again.  100  a  110  = 
88°  8',  110  A  180  =  30°  31 .  180  a  010  =  28'  17  ,  thai  is  89  41 ;  while  100  A  010  =  90    6  ;  etc 

The  trlclinic  form  of  kOlbingite  (and  eenigmatite),  partly  made  out  by  Breitbaupt.  vtaa 
established  by  BrOgger,  who  also  shows  that  there  can  be  no  doubt  as  to  the  identity  of  aeuif- 
inatite  and  the  tricRnlc  oossyrite. 
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841  Beryl 


4.  Beryl  Group.  HezagonaL 
Be^(SiO,),  Hexagonal 


0-4989 


344.  BBRTI*  'SudpayHoi -pV  [rest  Chrysocolla,  Malachite,  etc.,  and  other  ereen  stones] 
T^aopAr.  BtjpvXKoS  Gr.  Smaragdiu  pt.  [reel  as  above]  +  Beryltua  (Ohrysoberyilus,  Chryso- 
pnnus,  Incl.)  PUn..  37.  10-30.  Emerald;  Bervl;  Aquamarine.  Smaragdus  +  Beryll  TVall., 
Mm..  117,  133.  1747.  SmaragduB  +  BloagrOn  Topas  (=  Beryll,  Aquamami)  Vr<m»t.,  Hin.,  44. 
1758.  Emeraude  (incl.  Emenld  and  Beryl  or  "  Aigue-maruie,"  and  Chrysolite  du  Bresil)  d§ 
Lide.  Crist.,  185.  1772.  2,  845,  1783;  H.,  J.  d.  M..  4.  73,  1798.  Tr..  2. 1801.  Schmaragd  -f  Beril 
Wen.,  the  two  as  distinct  sp.  until  1811.  A  gilicate  of  alumina  with  lime  Aehard,  Edelsl.,  47, 
1T79;  Bergm.,  Opusc.,  2,  96,  1782;  and  otherB.  A  silicate  of  alumina  and  glucina  Vaug.,  J. 
d.M.,4,1798,  7,07.1800;  Slapr..  Beitr.,  3,221,1802.  Davidsonite  Thonuon.  Min.,  1,247.  1886. 
Gosbenite,81A<p.,  Min..  1. 148, 1844.    Kosterite  Orattarola,  Riv.  8cientif..InduBtr.,  No.  19.  1880. 

Smarngd,  Beryll,  Omn.  Beryl,  Emeraude,  Aigue-marine,  Fr.  Berillo,  Smeraldo,  ItaL 
fierilo.  Esmeralda,  Span. 

Hexagonal.    Axis  d  =  0*498855;  0001  A  1011  =  39°  66'  35"  Kokeharov'. 
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figs.  1,  8,  Mlddletown,  Conn.   8^  Haddam,  Conn.   4,  Alexander  Co.,  N.  C. 
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Crystals  usually  long  prismatic,  often  striated  vertically,  rarely  transversely; 
distiact  terminations  exceptional.  Karely  tabular  in  habit'.  Occasionally  iu  large 
masses,  coarse  columnar  or  granular  to  compact. 

Cleavage :  d  imperfect  and  indistinct.  Fracture  conchoidal  to  nueven.  Brittle. 
H.  =  7-5-8.  G.  =  2-63-2-80;  usually  2-69-3-70.  Luster  vitreous,  sometimes  resin- 
ous. Color  emerald -green,  pale  green,  passing  into  light  blue,  yellow  and  white: 
also  ptde  rose-red.  Streak  white.  Transparent  tosnbtranslncent.  Dichroism  more 
or  less  distinct.  Optically  — .  Double  refraction  feeble.  Often  abnormallj  bi- 
axial".  Befractive  indices,  for  green  rays,  Dx.*': 


5. 


7. 


0^  Alexuder  Co..  K.  C,  Washtngtoo.   6,  Monroe,  Conn.  7,  WilllmaDtic,  Oonn.,  Pfd." 

8.  Mt  Antero,  Cel.,  Id. 


9-11,  Alexander  Ca,  N.  C,  basal  projections;  9, 11,  Washington. 


Bmtrald,  Muso    «  =  1-5841 
"      e  =  1*5780 

Also,  Dufet": 

a>r  -  1-58620  Li 
e,  =  1-57910  LI 


Elba  00  -  1-5771 
*'     e  =  l-67a0 


a>j  =  1-58935  Na 
€,  =  1  58211  Na 


Aguamarins,  Siberia   co  =  16890 
"       e  =  1-5W5 


(Bgr  =  1-59310  Tl 
e„  z=  1-68485  Tl 


Var.— 1.  Bmerald.  Color  bright  emerald-green,  due  to  the  prescoce  of  a  little  chrDmium; 
It  is  highly  prized  ns  a  gem  when  clear  and  free  from  flaws.  The  gem  emenJdsare  locally  knovn 
in  South  America  as  eanutilUw;  the  coarse,  ill-formed  or  nodular  emeralds  are  called  morslloiui 
see  aual.  2  (Uouissingault). 

The  color  was  attributed  to  chromium  by  Vauquelin,  but  this  was  questioned  by  Lewy  (set 
below).  WOhler.  however,  found  in  a  Mu8oemerald0-186  p.  c.  CrjOj;  it  lost  1  62  p.  c.  upon  igni- 
tion, l>ut  retained  its  color,  Pogg.>  133.  493,  1864.  This  has  been  confinn»l  by  mter  obaerrers, 
Hofmeister,  Rose,  Williams.   The  last  named  (Proc.  Roy.  Soc.,  31.  409,  1878)  finda  carboo 
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{tresent  as  such,  but  the  color  la  not  lost  by  heating  though  the  spedflc  gravity  falls  by  fusion 
rom  2'69  to  2'40  aud  the  fuaed  mass  can  be  scratched  by  quartz. 

2.  Ordinary,-  Beryl.  OetieraUy  in  hexagonal  prisms,  often  coarse  and  lar?e;  green  the  com- 
mon color.  The  following  are  determioatlons  of  the  spticific  gravity  giveii  by  Kokaharov  for 
UnliaD  beivlB:  colorless,  tnuisparent  S-6M,  2  689;  yellowish  2-681-2'6M;  greea  2*702,  2'710; 
rose-red  2-725.  Also  2-60,  2-66  for  an  Irish  beryl,  Wflllains,  but  after  fuslcm  2-41.  The  csesium 
beiyl  from  Hebron,  Me.  (anal.  10),  has  O.  =  2-79-2-81 ;  It  Is  perfectly  transparent  with  a  pale 
greenish  tinge. 

The  principal  kinds  are:  (a)color1e88;  bluish  green,  called  o^uamarfne,  a  name  suggested, 
tiiOQgh  not  used,  by  Plioy,  where  he  says  oi  it,  "qui  viridttatem  puri  maris  imitantur;"  (c)app]e- 
greeo;  (d)  greenish  yellow  to  iron-yellow  and  honey-yellow  (apparently  eftrytoberj/Uut  of  Pliny 
aod  ancient  jewelry) ;  sometimes  a  clear  bright  yellow  as  in  the  golden  beryl;  {a)  pale  yetlowiw 
green  (probably  the  ehryaopratiu*  Pliu.,  ana  perhaps  his  diryutUhut  in  pul,  as  also  in  more 
modem  times);  if)  clear  sapphire-blue  {hyadtUhoKntet  of  Plin.);  (g)  pale  sky-blue  {aeroidiu 
Plln.);  (A)  the  pale  violet  or  reddish  {aminhku  bataltine  Sage,  Hiu..  281);  (<)  the  opaque  brownish 
yellow,  of  waxy  or  greasy  luster. 

The  oriental  emerald  of  jewelry  Is  emerald-colored  sapphire.  Damdtonite  is  greenish  yellow 
beiyl  from  near  Aberdeen;  it  was  supposed  to  coatain  "aonlum,"  Rec.  G^.  Sc.,  3,  436,  1886. 
QosherUte  is  a  colorless  or  white  variety  of  beryl  from  Goshen,  Mass. 

The  union  of  emerald  and  beryl  in  one  species,  which  Pliny  says  was  suggested  In  his  time, 
was  first  recognized  on  crystallograpbic  grounds  by  De  Lisle,  and  more  satufactorlly  through 
measorementa  of  angles  by  Ha&y;  and  chemically  by  Vauquelln. 

Comp.— Be,Al,Si,0,.  or  3BeO.Al,0,.6SiO,  =  Silica  67-0,  alamina  19'Oj  glucina 

14-0  =  100. 

As  shown  by  Penfleld  alkalies  (Na,0,  LUO,  CsiO)  are  sometimes  present  replacing  the  beryl- 
lium, from  0*25  toO  p.  c. ;  also  chemically  combined  water,  including  which  the  formula  becomes 
HiBe«AUSiitOiT.  The  Hebron  beryl  (anal.  10)  Is  remarkable  as  containing 8-6p.c.  of  ctesium  oxide. 

AnaL— 1.  Lewy,  Ann.  Ch.  Pbys..  63,  6,  1868.  2,  Bousslngault,  C.  K.,  69,  1249,  1869. 
&.  Brax,  Zs.  Kr.,  7,  80,  1882.  4,  Rg.,  Mln.  Ch..  060,  1876.  5.  Spezia,  Att.  Acc.  Torino.  17, 
June  25,  1882.  6,  Klatzo.  JB.  Ch..  1216,  I860.  7,  Dmr.,  Bull.  Soc.  Min.,  9,  168,  1886. 
8,  Baker,  Am.  Ch.  J.,  7,  17S,  1885.  9.  Penfleld  and  Harper,  Am.  J.  8c.,  32,  110,  1886;  the 
earlier  analyses  by  Ffd.,  lb.,  28,  25,  1884,  are  rejected  by  him  as  regards  the  A1|0(  and  BeO, 
but  the  detenninatious  of  alkalies  and  water  are  given  below.  10.  H.  L.  Welk^  priv.  coutr. 
11,  Genth,  Am.  FhU.  Soc,  402,  1882.   Also  5th  Ed.,  p.  247, 1868. 

G.       SiOs  AliO.  FesO.  BeO  CaONa«0  HiO 

1.  Muso,    «n«vi«2-67    •  67-85  17-95    fr.«  12  4  0-9*  0-.7     —  =99-8 

2.  "  "  2-640  67-2  19-4  12  7  0  4^  —  —  =  99-7(loe80nign.  l-«8) 
a  PaaTO,FlDl.,"     2-614      66  87   19  26     —    1401   _     _     _  =  90  64 

4.  Elba                  2-618  66  08  18  16     —  14-69   —     —  1  07  =  100 

6.  Cniveggia  96  13  19-65  0  67  11  49  0-48*—  1-95  =  99-86 

6.  Limoges  f  97-78  17-68  0-27  18-73   —     —  _  =  99-85 

7.  Madagascar,™*  2-72  66-59  18-66  0-30«  13-47  0-06    —  2-80  =  100-85 

8.  AroeliftCo.,N.C.  3-703  65-24  17  05  3  20  13-64  0  57  0-68  2'70  =  10108 

9.  Stoneham.  Me.   S-706  66-54  17-76  0'69'  18  78  0  06  0-71  2-01  Li.O  (r.  =  100-80 
10.  Hebron,  Me.      2  80  62-44  17-74  0  40  1186'—   118  2-08  Li.O  160;  CsiO  8-60 
U.  Alex.  Co.,  N.C.  2-708  66-28  18-60  0-22*  18-61  —    —  0-88     99-54  [100  80 

»  Cr,0).        0  UgO.  •  FeO,  UnO  0-21.         '  Ind.  0  88  FeO.        •  FeO. 

The  following  are  alkali  determinations  by  Penfleld  and  Harper,  I,  c: 

Hebron  Norway,He.  Branchvltle  Amelia  Co.  Royalstoo  Stoneham  Adun-Chalm 

G.                             2-744            2-732           2  685          3  711  3-706  2  676 

Na,0         1-83           1-89             145            046            0-51  0'40  0'24 

Li.O         1  17          0-84            0-73           0  18           0  05  <r.  (r. 

C9,0         2-02           1-66               —              —              —  —  — 

Ign.          3-88          3-44            2*69           219           3-04  2-08  1-14 

Also  Habachthal,  Tyrol,  3'36  Na^O;  Bodenmais  1-20  Na,0:  Limoges  0-78  NajO;  further 
amne  Li>0  in  alL  In  a  beryl  from  Elba,  with  G.  =  2  70-3-71,  Becbi  found  0  88  CsiO,  Boll. 
Com.  Geol..  1,  88,  1870. 

An  anomalous  composition  to  a  beryl  from  Glencullen,  Ireland,  is  given  by  Hartley,  but  the 
analysis  (»lls  for  oonflrmation.   Proc.  R.  Dublin  Soc,  6,  637. 1887. 

RoBTEBlTE  OraUarota,  1.  c.  A  slightly  altered  variety  of  beryl  from  Elba,  named  after  Dr. 
Q.  Roster.  It  occurs  In  short  prismatic  to  tabular  doubly-terminated  crystals.  In  polarized  light 
a  basal  section  Is  divided  into  six  sectors,  corrcaponding  to  the  prismatic  edges,  for  the  three 
alternate  of  which  the  extinction  is  the  same.  Optically  biaxial.  Color  pale  rose-red.  Anal.  1-4, 
GrHftarolA;  1.  3,  from  the  ends  of  a  crystal,  which  bad  a  nucleus  of  normal  beryl  (anal.  8), 
4>  "  typical  roeterite." 
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G. 
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MgO 

CaO 

NaiO.KiO  Li»0 

1. 

8-77 

61 -fl? 

21 -88 

8-63 

1-26 

0-42 

undet.  — 

s. 

8-74 

60  26 

21-18 

9-71 

1-57 

2-55 

undet.  0-58  (r. 

8. 

a-77 

68-88 

1709(?) 

15-97tn 

8-68 

8-99 

uvdet.  — 

i. 

8-78 

ei'84 

88-80 

8-81 

0*50 

219 

IDO  — 

H,0 

vndet. 

8-07  =  sem 

S-88  108-87 
8-08=  W-07 


Pyr.,  etc — B.B.  alone,  unchanged  or,  if  clear,  become  milky  white  and  clouded;  at  &  high 
temperature  the  edges  are  rouoded,  and  ultimately  a  vesicular  scoria  is  formed.  Fusitrility  =5-5 
(Kobell).  but  somewhat  lower  for  beryls  rich  in  alkalies.  Glass  with  borax,  clear  and  colorless 
for  beryl,  a  floe  green  for  emerald.  A  yellowish  variety  from  Broddbo  and  Finbo  yields  with 
soda  traces  of  tin.    Unacted  upon  by  acids. 

According  to  Lewy,  the  emerald  of  ATuso  becomes  white  at  a  red  heat,  and  loses,  as  a 
mean  result,  1*66  of  water  and  012  of  organic  matter,  the  latter  consisting  of  0-08  to  0-05  of 
hydrogen  and  0*09  to  0*06  of  carlion.  W6hler  and  Williams,  however,  as  noted  above,  continn 
the  loss  upon  ignition  (cf.  Pfd.),  but  find  the  color  retained. 

Otaa>— Beryl  is  a  common  accessory  mineral  In  gi-anite  veins,  in  all  parts  of  the  world,  espe- 
dally  In  those  of  a  pegmatitic  character.  Emeralds  occur  in  clay  slate,  in  isolated  cryst&la  or  in 
nests,  near  Muso,  etc.,  75  m.  N.N.E.  of  Bogota,  Uuited  States  of  Cplombia;  the  rock  cuntains 
Cn;taceoii8  fossils  in  its  limestone  concretions.  Emeralds  of  less  beauty,  but  much  larger,  occur 
in  Siberia,  on  the  river  Tokovoya,  N.  of  Ekaterinburg,  with  phenaciie,  chrysoberyf,  apatite, 
rutile,  etc.,  embedded  in  mica  schist.  Also  at  Paavo,  near  Orijarvl,  Finland.  Slount  Zaloim, 
in  Upper  Egypt,  affords  a  less  distinct  variety,  and  was  the  only  lo<»lity  which  was  known  to 
the  ancients.    Occurs  in  the  Heubachtlial  in  t<alzburg,  ia  mica  schist. 

Emeralds  of  large  size,  though  not  of  uniform  color  or  free  from  flaws,  have  been  obtained 
In  Alexander  Co.,  N.  C.  in  pockets  In  gueiss,  associated  with  hiddentte  (spoduoiene),  mtile. 
muscovite,  etc.  One  crystal  had  a  length  of  9  inches;  another  was  8  in.  long  by  1}  across  and 
welgbed  9  oz. 

Transparent  beryls  are  found  in  Siberia,  India,  and  Brazil.  In  Siberia  they  occur  at  the 
emerahl  mine  mentioned,  at  Mursinka  and  Shaitanka,  near  Ekaterinburg;  near  Miusk  with  topaz; 
in  the  mountaius  of  Adun-Chalon  with  topaz,  in  £.  Siberia;  in  British  India  in  the  Coimbatoie 
district  and  in  the  Punjab  Htmalwras;  in  Brazil  on  Rio  San  Mateo.  StHne  Siberian  transpareiit 
crystals  exceed  a  foot  in  length.  The  most  splendid  aquamarine  of  which  we  have  any  account 
is  from  Brazil;  It  approaches  in  size,  and  also  in  form.the  head  of  a  calf,  and  exhibits  a  crystalline 
structure  only  on  one  side;  the  rest  is  water-worn;  and  it  weighs  225  oz.  troy,  or  more  than  18^ 
Ihs. ;  the  specimen  \s  triinspareat  and  without  a  flaw.  Beautiful  crystals  also  occur  at  Elba;  at 
Lonedo  in  nortli-easteru  Italy,  with  corundum,  zircon,  topaz,  spinel;  the  tin  mines  of  £hren- 
friedersdorf  in  Saxony,  and  of  Schlackcnwald  in  Bohemia. 

Otiier  localities  are,  the  Mourne  Mts.,  Ireland,  Co.  of  Down;  also  Killiney  near  Dublin; 
yellowish  green  at  Kubislaw,  near  Aberdeen.  Scotland  (davidsonite).  and  elsewhere  iu  Aberdeen- 
shire; ill  small  bluish  crystals  at  St.  Michael's  Mount  in  Cornwall:  Limoges  In  France;  Finbo 
and  Broddbo  in  Sweden;  Tamela  and  S<imero  in  Finland;  Fossum  in  Norway;  Plitsch-Joch, 
Tyrol;  Bodenmais  and  l^ibenslein  in  Bavaria;  ia  New  South  Wales  at  various  localities. 

In  the  United  States,  beryls  of  gigantic  dimensious  have  been  found  Iu  N.  Ilamp..  at  Acworth 
and  Grafton,  and  in  M(uii. .  at  Royalston :  but  they  are  mostly  poor  in  quality.  One  beryl  from 
Grafton  weighs  8,900  lbs. ;  It  is  33  in  throtigh  in  one  direction  and  22  in  another  transverae,  and 
Is  4  ft.  8  in.  long.  Another  crystal  from  Ibis  locality,  according  to  Prof.  Hubbard,  measures  45 
in.  by  24  in  its  diameters,  and  a  single  foot  in  length  by  calculation  weighs  1,076  lbs.,  making  it 
in  all  nearly  3J  tons.  At  Royalston,  one  crystal  exceeded  a  foot  in  len^;  the  smaller  crysUls 
are  often  limpid,  and  a  yellowish  variety  forms  a  gem  resembling  cnrysolite:  the  colors  are 
mostly  aquamarine,  gra.is-green,  and  vellowish  green;  one  locality  Is  in  the  south-east  part  of 
Royalston,  near  the  school-house,  on  the  land  of  Mr.  Clarke;  the  best  crystals  are  embedded  in 
quartz;  a  still  better  is  situated  4  m.  beyond  the  old  one  in  South  Royalston;  some  crystals  of  ■ 
sky-blue  color  In  while  quartz  are  l)eautifut. 

Othi-.T  localities  are  in  Maine,  at  Albany;  Norway;  Bethel;  at  Hebron,  a  cseslum  beryl  (ana- 
10)  associated  with  poUucite;  in  Paris,  with  black  tourmaline;  at  Bowdoinham  and  Topsham,  pale 
graenor  yellowish:  at  Georgetown,  Parker's  Island,  mouth  of  Kennebec.  In  N.  Hamp.,  at  WB- 
mot;  at  Oompton.  as  good  as  at  Royalston.  In  Mam.,  at  Barre,  excellent  specimens;  at  Pearl 
Hill  in  Fitchburg;  at  Goshen  (goshenite),  and  at  Chesterfield.  In  Chnn.,  at  Haddam,  in  a  feld^ 
vein  in  gneiss,  on  the  east  side  of  the  river,  the  crystals  having  the  terminations  for  a  twelfth  of 
an  inch  transparent;  also  at  the  chrysoberyl  locality:  at  the  Middletowo  and  Portland  fcldqnr 
quarries;  in  Chatham,  in  granite;  at  Monroe,  in  a  granite  vein,  the  crystals  often  con^iing  of 
displaced  pieces  sefwrated  by  quartz;  at  Madison,  in  beautiful  crystals;  at  New  Hllford,  oft 
clear  golden  yellow  to  dark  amber  color,  also  fine  greeu;  a  clear  glassy  kind  in  Witlimantic, 
Conn.'*;  in  large  columnar  masses  at  Branchvllle.  In /Vnn.,  at  LeiperviUe  and  Chester,  ciystsls 
sometimes  10  to  12  In.  long  and  1^  In  diameter,  wlih  black  tourmaline;  at  Mineral  Hill.  Ia 
Virginia,  at  Amelia  Court  House,  sometimes  pure  white.  In  IT.  CaroUna,  In  Alexander  Co., 
near  Stony  Point,  fine  emeralds  (see  above),  also  clear  green  crystals,  sometimes  vcir  highly 
modified;  in  Mitchell  Co. ;  Morganton,  Burke  Co.,  and  elsewhere.  In  Alabama,  Coosa  Co.,  of  % 
light  yellow  color.   In  Colorado,  near  the  summit  of  Mt.  Antero.  beautiful  aquomarioes  with 
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idwnaclte,  bertrandite,  etc.,  often  corroded  leaviDC  steep  pynmidal  fomu  In  the  caTities  (f.  8^ 
the  cmtAla  harlDg  been  the  source  of  the  beryluum  in  the  lUBOclated  secwidu'y  niinenU. 
Id  a.  Dakota^  in  the  Black  Hills  in  large  crystals. 

Alt. — Kaolin,  mica,  limonlte,  and  quartz  occur  as  pscudomorphs  after  beryl,  the  latt  two 
Irr  sobatltutton.  the  others  by  alteiatton.  Analyses  of  altered  beryls;  1,  Mailer.  J.  pr.  Ob.,  68» 
182,  1868.   8.  Damour,  Bull.  O.  Fr.,  7.  234,  IbdU.   Anal.  2  conespoDds  nearly  to  kaolin. 

SiO,      Al,0,      Fe,0,      BeO  H,0 
1.  Tiischeureuih  C8-8       24-7         2  6        10  2       2-6     =    96  8 

&  Vilate,  Clianteloube  40  01      W86       U1M        1  10     14-04    =  100*56 

PffiUDOSUAAAOD  Atterborg,  Qt.  FOr.  FOrb.,  2,  405,  1874.  IVudo-emerald.  A  mineral  ift- 
BOltiug  from  the  alteration  of  beryl.  Tbu  uamewasiutroducedby  Berzeliusfurpseudomorpbous 
CFfBUb.  cou<d8tiug,  as  lie  regurded  it,  of  ordiuary  beryl  aud  mica.  Attei-berg  retains  the  name 
for  the  hard  portion  of  similur  pseudomurpbs,  wliich,  liuwever,  lie  finds  tu  be  uot  true  beryl.  Its 
characters  are:  ilardoess  5'5;  ti.  =  2'7U:  luster  waxy;  color  dark  grayish  green;  fracture 
splintery.  Intimately  mixed  with  mica  scales.  Analyses:  1,  'i;  the  latter  on  material  not  eotirelj 
free  from  mica: 

SiO,      A1.0,      BeO      FeO     HgO     K,0  B.0 

1.  67  US      17-48      18 11      0  80      0  82      7-«3      8-64   -  9B-97 

2.  S628      19  05      1266      0  18      0  00      7-4S      41)8    =  100-78 

The  mineral  differs  from  ordinary  beryl  in  having  lost  part  of  its  silica  and  gained  DOtaah 
and  water;  the  alumina  and  glucina  are  sensibly  unchafiged.  From  E^rarfvet,  near  Falun, 
Sweden, 

Rel-'  Min.  Russl..  1,  147,  1853.  *  See  Bchniuf,  Her.  Ak.  Wien,  66  (1),  255,  1872.  Atlas, 
Tf.  xxxui;  also  Kk.,  1.  c.  and  ibid.,  3,  856;  4,  125;  6,  94;  Vh.  Hin.  Oes.,  7,  816,  1872  (adding 
some  complex  planet)  not  included  above);  Hbg.,  Min.  Not.,  6,  28, 1663i,  Dx.,  Min.,  I,  866,  1862; 
D' Acbiardi,  Nuovo  Cimento,  1S70.  he  adds  two  doubtful  planes;  Wllk,  Ofv.  Finsk.  8oc ,  21, 1885, 
and  Zs.  Kr.,  13,  515. 

*  Becker- Websky,  Stitegau,  Zs.  G.  Gea..  19,  786, 1867.  <  Websky,  Eidsrold.  Min.  Hitth., 
117.  1876.  *  Vrba,  emerald.  Zs.  Kr.,  5,  480.  1881.  •  £.  B.  D..  Alexander  Co.,  C,  Am.  J. 
Sc.,  33,  484,  1886^  ^  WashiuiCon  and  Hidden.  Alex.  Co.,  ib.,  33,  50S,  1887,  also  somewhat 
uncertain  4>  (8  7-15-6),  ^  (9-7  i6  8),  x  (8'7  15-7;;  cf.  Ratb,  Ber.  died.  Qes.,  Feb.  6,  July  7,  1886, 
wbo  adds  5484  (?).  «  Busz,  8.  Piero,  Elba,  Zs.  Kr.,  17,  552,  :890.  »  N.  von  Koksharov,  Jr., 
Min.  Russl.,  8.  a«.    '«  Panebiaiico,  Lonedo,  Att.  Ist.  Veneto,  5.  887.  1887. 

"  Mid.,  Ann.  Mines,  10,  148.  1876.  Etchiag-flourt*  and  corrosion  forms,  Petersson,  Ak. 
11.  Stockh ,  Bihang.  16  (2),  No.  1,  1889;  Wiik,  1.  c;  Pfd.,  Am.  J.  Sc.,  36,  817,  1888.  40,  488, 
1890:  B.  C,  Hills,  Proc.  Cotomdo  Boc  ,  3,  191,  1889.  "B^aeUw  indieet,  Ox„  Min.,  1,  866, 
1862;  Heusser.  Pogg.,  87,  468,  1862;  Dufet,  Bull.  Soc.  Min.,  8,  361,  1885,  also  variations  with 
change  of  temperature.  Experiments  on  Slatticity.  Vater,  Zs.  Er.,  11.  582,  1886;  Voigt,  Jb. 
Min..  Beil..  6.  68,  1867.  Juat  =  0-2066,  0-2127,  Joly.  Proc  Roy.  See.,  41,  260,  1887. 

iVwfMMAy,  Hankel,  Fogg.,  167, 161, 1876. 


345.  Endialyto 

EQColite 

346.  Catapleiito 


5.  Eudlalyte  Group. 
ITa.,(Ca,Fe),Cl(Si,Zr)„0„ 

H,(Na.,Ca)ZrSi,0„ 


d  =  21116 
6  =  1-3629 


346.  BUDIAIiTTE.  Eudlalyt  Stromeyer,  Gel.  Anz.  GOtt.  1998,  1819.  Eudyalite  wrong 
TTtkography.  Eukollt  Beluerer,  Fogg.,  73,  561,  1847.  Eucolite.  GrOnlandischer  Uyazlntfa 
Trommidofff,  Crell's  Aim.,  1,  488,  18U1. 

Khombohedral.   Axis  6  -  2-1116;  0001  A  1011  =  31"  22'  Miller'. 

Forms* :  a  (1120,  »-2)        y  (5058,  |)       h  (0115,  -  \)      »  (0221,  -  3)  0  (81^2,  l«)f 

e  (0001.  O)  s  (1014.  i)  r  (1011,  1)  «  (0112,  -\)  n  (1123,  |-2)  t  (2l8l,  1^ 
m  aOlO,  /) 

Also,  but  somewhat  uncert^,  1016, 10i4,  0-8-811,  9-6-16-4,  Magnet  Cove*. 
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UgL  1.  ButUa^,  2,  Btteelile,  Magnet  Core.  Ark.,  J.  F.  Wfllianu.  8,  4.  Oieenlaad;  4, 

S,  Id.,  HIr. 

Crystals  often  tabular  |  or  rhombohedral  in  habit  and  highly  modified 
(eadiaWte) ;  also  prismatic,  a,  with  r  large  or  small  (eucolite).  Auo  masslTe  in 
embedded  grains;  sometimes  reniform. 

Cleavage:  in  eudialyte,  c  perfect;  a  and  z  (1014)  difficult,  Dx.;  in  encolite, 
c  most  distinct;  also  a  and  m  imperfect,  Bgr.  Fracture  enbconchoidftl,  splintery. 
Brittle.  H.  =  5-5-5.  G.  =  2-91-2-93 eudialyte;  3-0-3-1  eucolite.  Luster vitreona. 
Color  rose-red,  bluish  red,  brownish  red,  chestnut-browu.  Streak  uncolored. 
Translucent  to  subtranslucent. 

Epdialyte  is  optically  positive;  eucolite  is  native.  Doable  refraction  strong. 
Indices: 

Eucolite      (»  =  1-6205  e  =  1*6178  Brogger. 

Var. — Eudialyte  and  eucolite  differ  in  optical  character,  tbe  former  -{-,  tlie  latter  —  ai 
stated  above.  Ramsay  notes  that  both  -f  and  ~  zones,  aa  also  others  which  are  iantropic,  oocor 
In  the  same  ciystal  of  the  Kola  eudialyte.  The  crystals  of  eudialyte  are  ordinarily  more  com- 
plex, and  Its  specific  gravity  is  Bensibly  lower.    In  composition  a  distinction  can  hardly  he  made. 

Williams  f^ives  for  Maenet  Cove  eudialyte,  G.  ~  2-804-3-888;  for  eucolite  2-624-3-668.  Hie 
eucolite  is  softer  and  prolMbly  somewhat  altered;  a  derivation  from  eudialyte  Is  suggetted. 

Comp. — Formula  uncertain  because  the  zirconium  may  be  taken  with  either 
base  or  acid ;  the  part  played  by  the  chlorine  is  also  doubtful.    Most  simply  regarded 

in  I 

(Bgr.)  as  essentially  a  metasilicate,  RjR,Zr(SiO,)„  with  R  =  Na  chiefly,  also  K,  H; 

R  =  Ca  chiefly,  also  Fe,  Mn,  and  Ce(OH) ;  further  with  ZrOOI,  in  part  replacing 
the  SiO,;  niobium  (tantalum)  may  be  present  in  small  amount. 

Rammelsberg,  who  has  contributed  roost  to  uur  knowled^  of  the  composition,  regards  tbe 
chlorine  present  as  KaCI,  and  tbe  zirconium  as  replacing  silicon.    For  anafs.  5-9  and  IS,  16,  be 

writes  2R,R,rSi,Zr},,0,.  +  KaCI;  for  17-21,  R„R.(3i,Zr)»0...   If  Zr  is  to  be  taken  as  hue  be 

suggests  8(RsR»ZriSii*0»)  -|-  2NaCl.   Oroth  regards  it  as  probably  a  salt  of  HsSIaO*. 
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AnaL— 1,  Rg..  Pogg.,  63.  143.  1844.   2,  Dmr,  C.  R..  43,  1197.  1886.  8,  Nylander  [Act. 

Coir.  Lund,  21,  Jb.  Mid.,  488.  1870.  4,  Lorenzen,  Min.  Mag.,  6,  61,  1883.  5-9,  Rg.,  Ber.  Ak. 
Berlin,  441,  1886.    10,  Gentb,  Am.  J.  Sc.,  41,  897,  1891. 

11.  Scheerer.  Pogg.,  72,  665,  1847,  recalc.  by  Rg.  13,  Dmr.,  1.  c.  18,  Nylander,  1  c 
Xi, Cleve.  Zl  Kr..  iCmM,  1880.   15-31,  Bg.,  1.  c,  1886. 


Budialyie. 

a. 

1.  Greenland 


3.  '*  8-806 
8. 
4. 

6.  "  8-888 

«.  " 
7. 
8. 
8. 

10.MagaetCoTC8«10 


0'8S 


SlOi  Ta.0.  ZrO,  Ce,0.-FeO  MoO   CaO  Ka.0  E,0    CI  Ign. 

16-88    —    6  OT  1-W   11-11   18-38  0*66   1  19  0  87 

[=  100-63 

lB-60    —    6-87   161     8-88  1810    —    148  1-86 

[=  99-87 

—  14-67    —    6-64   1-46    9-68  13-88    —    1-87  1-48 

r_  ^'4^ 

—  14-49   8-27   6  54   0  42   10-57   15  90     —    1  04   1  91 

[MgO  016  =  100-93 

—  15-09      6-58   1-12    10  68    12  83   0-06   1'68  1-24 

[=  99-25 

—  14  01   3-85   5  96   0-64   10  77   18  -33   0  75     —  — 

—  14-05   8-49   6-84  0  75   10  80   18-68   0  44    —  — 

—  14-38  3-60   5-18   1  14   11-(I8       18-76        —  184 

—  14  18   8-60   7*16   1-84     9  66       18-84       186  — 
0-88?  11-46    ~    4-87  0  37  14-68«  18-88  O'O   148  1-88 

i~  100-81 

•  Ind.  LaiO.,D1.0i.  »  loci.  O  il  MgO. 


48-88 

60-  88 

61-  86 

48-  63 

49-  87 

49-84 
00-09 
40-86 
48-68 
61-88 


11.  Norway 

801 

47  85 

14-06 

3-83 

7-48 

1-94 

1306 

18-81 

0-94 

98-89 

13L 

8007 

45-70 

285 

14-22 

8  60* 

6-88 

2-85 

9-66 

11-59 

1-88 

9924 

18.  " 

60-47 

14-86 

4-80 

5-42 

8-67 

9-58 

10-46 

1^68 

1-67 

r=  101-41 

14.  Barkevlk 

8104 

4616 

8-53 

13-61 

518» 

8-90 

360 

1211 

1117 

Oil 

0-58 

311 

99-86 

15.  "BreTUt" 

8-906 

48-88 

16-17 

4-07 

7-38 

0-60 

10  68 

8-80 

1-84 

3-60 

r=  100-66 

16. 

48-91 

1610 

8-88 

6-54 

0-98 

10-57 

9- 

74 

2-65 

17.  SigteaO 

18. 

8-081 

46  68 

15-48 

7-32 

2  82 

11-76 

U-24 

1-70 

0-90 

46-98 

1452 

403 

6-42 

2-55 

10-70 

0-42 

0-75 

10.  ArO 

800 

46-84 

16-09 

5-19 

5-92 

1-50 

10-58 

10-70 

050 

144 

1-77 

\~  100-47 

" 

63-59 

6-40 

8-95 

10-50 

10-89 

0-87 

21.  " 

46-14 

IMO 

7-59 

268 

10-78 

•Incl.  La,0. 1-11  p.  c. 

»Inc 

.  Y,0. 

0-33  p. 

c. 

Pyr-  ato.— In  the  closed  tube  affords  water.  B.B.  fuses  at  3*6  to  a  light  green  opaque 
glass,  coioriDK  the  flame  yellow  (soda).  With  tiie  fluxes  gives  reactions  fur  iron  and  man- 
ganese. With  hydrochloric  add  gelatinizes,  and  the  dilute  add  solution  imparts  a  deep 
orange  to  turmeric  paper  even  after  tlie  iron  In  solution  bas  been  reduced  to  colorless 
protocbloride  by  boiling  with  melallic  tin  (reaction  for  zirconia). 

Oba. — Budialffie  is  found  at  Kangerdluarsuk.  West  Greenland,  where  it  was  discovered  by 
Giesecke  early  in  the  century.  It  is  a.S80ciated  with  arfvedsouite  and  sodalire,  or  embfddM 
1q  cumpact  white  feldspar;  the  crystaU  are  usually  small,  but  sometimes  an  inch  or  more  In 
leoeih;  also  on  the  island  Sedlovaty  in  the  White  Sea  In  massive  form,  c-mbedded  in  sodalfte; 
at  Luiavr  on  the  Kola  peninsula,  Russian  Lapland.  In  eleeoHte-syenite  (Ramsay). 

BueoliU  is  from  islands  of  the  Lan^esimd  fiord  in  Norway;  it  i»  common  on  the  Aifi  islands, 
£jkabolmen;  also  in  dikes  in  the  ledge's  off  Bavkevik;  on  L&ven  and  StokO  lare.  It  is  asBOdated 
with  SBj^rite,  catapleiitc,  astrophyllile,  sodnlite.  leucoplianite,  also  wOblerite,  Suorite. 

Eudialyte  and  eucolite  also  occur  at  Magnet  Cove,  In  Arkansas,  of  a  rich  crimson  to  peacb- 
bIf>ssom-red  color,  in  feldspar,  with  elseolileand  tejririte  (flrsl  noted  by  Shepard);  probably  also  In 
the  ciseolite  syenite  of  Saline  Co.,  Ark.,  seven  miles  N,£).  of  Benton  (Williams). 

£udtalyte  is  named  from  ev,  easily,  and  SitxXvfiv,  to  dittolve,  alluding  to  its  easy  solubility 
ia  acids.    £ucolite  from  ei>KoKf»%  bas  much  the  same  meaning. 

Ret— '  Mir.,  Pbil.  Mag.,  16.  477.  1840;  Mln.,  867,  1858.  Other  values  aT«,  for  endialyte 
h  =  S-11150  Kk.,  Yh.  Min.  Oes.,  14,  306.  1879.  and  Min.  RqbsI.,  8,  89:  for  eucolite  h  =  2'(W66 
Bgr.  (bat  it  should  be  2  0895  from  ar  =  *86''  63');  eudiidyte,  h  =  31174  Magnet  Cove,  Williams, 
Am  J.  Sa.40,457.  1890. 
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■  Cf.  MiT..  1.  c  AIM  Laog.  Fhit.  Hag.,  as,  438,  1888;  Dx..  1,  160,  1888;  Kd.,  Ofr.  At 
Btockh.,  27,  8B0.  1870:  Kk.,  1.  c;  Odt.,  Index.  I,  S19.  1886.   *  Wniianu,  L  c. 

A.  miaeral  probably  identical  witli  eudialyte,  but  not  investigated  cliemically.  \a  described 
hj  Ussing  (O.  FOr.  F&rb.,  10,  190,  188S),  from  Kongerdluarsuk,  Greenlatid.  It  occure  in  rbom- 
bobedral  crystals,  with  c  prominent,  also  e.  Otwerred  forms:  e  (0001),  m  (lOfO),  a  (1130), 
ai(10i6),  «(10l4),  r(lOil),  « (01l2).  #(0221).  Measured  angles:  <sr  =  22'  87',  a  =  31°  37'. 
er  i=  67°  56 ,  ee  =  61°  10'.  H.  =  6.  G.  =  2-970.  Color  yellow-brown.  Transparent. 
Optically  -f-. 

BrOgger  also  notes  a  mineral  associated  with  the  roaenbuscblte  of  Norway  in  orange-colored 
crystals  showing  the  fbrmi  a,s,r,  e,  also  ai  (4'1'6'S5,  ^  part  developed  with  monoclink 

symmetry.   He  rafers  It  proTiBionally  to  eaccdtla. 


346.  OATAPLEnTB.  Eatapleilt  Wsibge  A  mgren,  Fogg.,  19,  800,  1850.  Kataplelt 
Ealknatnmkataplen.  Natronkataplen  Brdgger,  O.  FOr.  FOA.,  1,  427.  1884.  Za.  Kr.,  16, 
484. 1890. 


Common  fomu :  e  (0001,  0);  m  (1010,  I);  o  (lOiS,  i),  p  (1011,  1).  x  (9021,  2). 
Angles:  «0  88'  12',  ep  =  St'  W.  e»  ~  72*  22i',  oo'  =  80°  1',  jip'  =  49*  65}'. 
nv*  =  06°  59'. 

Dauber'  gave  i  =  1*8508;  Br&gger,  h  =  1-8606  for  natron-catapleiite. 

Referred  to  the  tnonocHnic  system.  Broker's  data  give :  Axes  a:i:6=: 
1-7356  :  1 :  1-3636;  001  A  100  =  *Si)°  48J'. 

Angles :  100  a  HO  =  *60°  8  ,  001  a  101  =  38"  5',  .001  a  Oil  -  58'  44f'.  Also  110  A  110 
=  120°  6',  001  A  201  =  *57'  23i'  001  A  201  =  40',  001  A  HI  =  SV  80'.  001  A  HO  =  89* 
64',  001  A  ill  =  57'  88',  111  A  111  -  49'  BOf. 

The  following  list  idves  the  observed  fonns,  referred  first  to  the  hexagonal  sjtfem,  and 
■Bcond  with  the  proper  moooclinic  symbols,  as  Interpreted  by  BrOgger. 


c  (0001) 

001 

V  (1013) 

ao8 

203 

118 

iis 

m  (1010) 

100 

110 

0  (1012) 

101 

101 

112 

ii2 

a  (1120) 

310 

010 

P  (1011) 

201 

201 

111 

ill 

X  (l-O-i-78) 

10-36 

i  0  -36 

i-i-7a 

11 -72 

X  (2021) 

401 

401 

221 

221 

f  (l-0*i-30) 

1-016 

10-15 

1-1-80 

i-l-.30 

p  (1-1  ■2-24) 

51  24 

01  la 

C  (l-0'l-24) 

1-012 

10-12 

1-124 

i-1-24 

u  (1124) 

314 

012 

r  (l  O  i-16) 

108 

i08 

1-1I6 

1-1  16 

i  (1122) 

312 

Oil 

e  (1-0-1-13) 

106 

106 

M-ia 

ilia 

6  (4481) 

12  4-1 

061 

Also,  less  certain,  r  (11  6  17-2)  =  §81  and  11  165-80,  40  12-6  and  11165-80,  40  12-5;  and 
1&(12-9-8i  2)  =  6'ia  i.  etc. 


Crystals  nsually  thin  tabular  hexagonal  prisms  with  replaced  edges.  Twins 

common:  (1)  tw.  pi.  p  OOll),  with  cc  =  64**  53';  (3)  tw.  pi.  (3033)  with  cc  = 
45°  55';  (3)  tw.  pi.  (3362);  (4)  wi;  (5)  (\ 

Cleavage:  7n  perfect;  also  w  (1011),  o  (1012)  imperfect,  Dbr.  Fracture 
conchoidal.  Brittle.  H.  =  6.  G.  =  3*8.  Luster  nearly  dull,  weak  vitreous  on 
surface  of  fracture.  Color  light  yellow  to  yellowish  brown,  grayish  blue,  Tiolet. 
Streak  pale  yellow.    Translucent  to  opaque.    Optically  -f. 

BrOgger  regards  the  c^stals  as  originally  rhombohedral  (tetartobedral),  but  under  a  change 
of  conditions  they  have  suffered  a  secondary  molecular  rearrangement  with  the  result  of  bring- 
ing them  into  the  monocHnIc  system. 

Sections  |  c  in  polarized  light  show  the  crystals  to  be  commonly  trillings,  also  more  com- 
plex,  with  the  prism  as  tw.  pitine.  Axial  plane  normal,  or  nearly  so,  to  tbe  edge  c/m.  Axial 
angle  about  60°.  Heated  to  140°  sections  ai^  inoti-opic.  but  l>ecome  doubly  refmctin^  ngain  cm 
cooling.   Optically  analogous  to  tridymitp.  as  rIso  in  habit  of  cryalals.  in  twinning,  etc. 


;onal  at  140°  C;  pseudo-hexagonal  and  monoclinic  at  ordinary  temperatures 


■E  hexagonal,  axis  i  =  1-3629;  0001  A  1011  i=  •57°  34'  Hj.  Sjogren'. 
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MELANOCBRITE  GROUP— CAJPPBLBmTB.  413 

Comp— Empirical  formula,  H,(Na  ,Ca)ZrSi,0,, or  H,(Na  ,Ca)(Zr(OH),)  (SiO  ), 
as  sQf^ested  by  Brogger.  It  may  also  be  written  (Na,fCa)SiO,.H,Zr(SiO«),.  If  Na 
alone  is  present,  the  percentage  composition  is:  Silica  46*1,  zirconia  28'£,  Mda  15*9, 
water  9*2  =  100. 

Tu;— 1.  Ordmary.  Contains  both  sodium  and  calcium.  Color  reddish,  flesh-red,  yellowish 
red  to  clear  yellow  and  reddish  white;  seldom  brownish  red  or  dark  browo. 

3.  Jiatron-eata'plmU,  or  soda-catapleiite.  Contains  only  sodium.  Color  blue  to  gray  and 
white;  OD  heating  the  blue  color  disappears. 

AjuO.— 1,  a,  Sjogren.  1.  e.  8,  Rg.,  Min.  Ch.,  677,  1875.  4,  Forsberg,  quoted  by  Bgr.,  1.  c. 
9^  t,  Weibull,  O.  FOr.  FOrh.,  7,  273,  1684.   7,  Forsberg,  ibid.   8,  9,  Clevc,  quoted  by  Bgr. 


SiO, 

ZrO, 

A1,0, 

FeO 

CaO 

Na,0 

H,0 

1. 

CatapleiUe. 

46-88 

29-81 

0-46 

0-68 

S-61 

10-83 

8-86 

101  02 

3. 

*i 

46-52 

29-38 

1-40 

0-49 

4-66 

10-06 

906 

101-51 

8. 

8»-78 

4013 

8-45 

7-89 

9-24 

100-18 

4. 

•t 

41-66 

82-S8 

1-03 

5-21 

9-74 

9-85 

99-41 

5. 

■« 

44-20 

8t*82 

0-22 

Q-81 

8-98 

9-26 

99-74 

OL 

It 

44-07 

8318 

0-17 

5-82 

8-10 

9-36 

99-60 

7. 

41-27 

82-60 

0-42 

0-29 

0-9S 

15  01 

fl-81 

99-68 

8. 

48  92 

80-80 

0-10 

0-81 

15-05 

9-24 

99-92 

9. 

<4 

44-04 

80-94 

0-10 

0-87 

14-94 

9-24 

10018 

Pyr^  «to. — Id  the  closed  tube  yields  water.  B.B.  in  the  platinum  forceps  fuses  at  8  to  a 
white  euamel;  with  borax  a  clear  colorless  glass.  Easily  soluble  id  hydrochloric  acid  without 
gelatinizing;  the  dilute  acid  solution  colors  turmeric  paper  orange-yellow  (reaction  for 
zircouia). 

Ob*. — From  the  island  L&ven  (LamO)  in  the  Langesund  fiord,  Norway,  with  zircon, 
leueophanite,  oKwandrite.  and  tiitomite;  also  on  StokO,  Eikaholmen,  the  ArO  Islanda. 
Ifatnm-eakmleiite  Is  only  known  from  the  Island  LlUe-Arb,  where  It  occurs  with  feldspar, 
elcolite.  sodalite,  teglrite.  Ifivenlte,  eucolfte,  astrophyllite,  etc. 

Named  from  Kara  xXeioy  because  always  accompanied  by  a  number  of  rare  minerals. 

Alt. — Pseudomorphs  of  zircon  after  catapleiite  are  noted  by  BrJigger. 

Ref.— '  Sjogren,  Norway.  Ofv.  Ak.  Stockh.,  39,  No.  7.  69,  1883.  Dbr.,  Pogg.,  93,  289, 
1864.  Bgr.,  G.  FOr.  FOrh..  7,  427.  1684.  Zs.  Kr.,  16,  484,  1890.  See  also  OOtz,  Jtltth.  Univ. 
Gfelfawald,  1886.  and  Jb.  Hin.,  2,  822  ref.,  1888. 


6.  Melanocezite  Group. 

Hexagonal  or  EhombohediaL 

347.  Cappelenite  Hexagonal  6  —  1*2903 

KSiO,.YBO,  or  3BaSiO,.2y,(SiO,),,5yBO, 
8^.  Xelanoceiits  Bhombohedral  6  —  1*2554 

12(H„Ca)SiO,.3(Y,Ce)BO,.2H,(Th,Ce)0,F,.8(Ce,La,Di)OF 

349.  Caryocerite  Rhombohedral  =  1-1845 

6(H„Ca)SiO,.2(Ce,Di,Y)B0..3H,(Ce.Th)0,F,.2LaOF 
Steenatrupine 

350.  Tritomite  Rhombohedral,  hemimorphic        =  1*1138 

2(H^a^Ca)SiO,.(Ce,La,Di,Y)BO..H,(Ce,Th)0,F, 


347.  OAFPBLBIITFB.  W.  0.  Brogger,  Q.  FOr.  FOrh.,  7,  599,  1885,  9,  302,  1887;  Zs.  Kr.. 
16.  463,  1890. 

Hexagonal.    Axis  6  ~  1*2903;  0001  A  1011  =  56°  Brogger. 
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Fonut  e  (0001.  0),  m  (1010,  /),  p  (lOlS.  J),  o  (lOll,  1). 
Angles:      i=  26°  25  .  M  =  M'  8',  pp'  =  *25*  42 ,  M>'  =  4B*  ftft'. 

In  tliick  prismatic  crystals. 

Cleavage  uoue.  Fracture  couchoidal.  Brittle.  H.  =  6-6'5. 
G.  =  4'4ur  Cleve.  Luster  vitreous  to  greasy.  Color  greeuisli 
browu.  Semi-transparent  to  translucent.  Optically  — .  Double 
refraction  ratlu-r  strong. 

Comp. — A  boro-silicate  of  yttrium  and  barium,  probably 
(Cleve,  Bgr.)  KSiO,.YBO,  with  K  =  Ba  and  Y,(  =  3K)  chiefly, 
also  CH,Na,,K,  in  email  amount,  further  Ce,Th(  =  2B). 

— 1,  P.  T.  Cleve,  quoted  by  BrOgger,  1.  c. 


SiO, 

14-21 
14-11 


B,Oa    CeO„ThO,.Y,0.,La,0,   BaO     CaO     Na,0     K,0  ign. 


ri7-i6] 


57-68 
57-52 


8-03 
8-29 


067 
056 


0-20 
0*58 


0-20 
0-22 


1  81  =  100 
1-81  -  100 


Further  the  rare  earths  are  preseot  as  follows:  T,Oj  81-28,  CeO,  2-24,  LatOi  5-15,  ThO, 
1-38  =  100;  or  Y,0,  b-i  Q-i,  La,0,  2-y7,  CeO,  1-^9,  ThO,  0  80  =  57-68. 

Pyr.— B.B.  ftwells  up  and  fuses  with  some  difQcuity  to  a  white  eoamel.  With  flunrite 
and  potasiiliim  bimilphate  gives  ttie  ^reen  tlame  of  boron.   Sasily  soluble  in  hydrochloric  acid. 

Obs. — Occurs  in  a  smiill  vein  in  tlie  aueite-syenite  on  Lille  ArO  in  tlie  Langesund  fiord, 
■outhern  Norway;  it  is  associated  with  wOlilerite,  rosenbnschite,  catapleilte,  orangite,  l&venite, 
elKolite,  sodaliie,  etc. 

Named  after  D.  Cappelen  of  Holden,  Norway. 


348.  MBI^NOOERITB.   Melanocerit  Brdgger  and  Cleve.  Zs.  Er..  16,  468,  1890. 
Rhombohedral.    Axis  &  —  1 '35537;  0001  A  lOll  =  *55''  24'  Briigger. 

Formi:  e  (0001,        p(Kfia,  i).   r  (1011,5),   «{40il,4),   j(0li4,-i),  «(0li8,-i), 

d  (0221,  -  2). 


ep^  85' 56" 
cr  =  "So'  24' 
«  =   80'  18' 


eg  =  19'  65' 
ee  =  S5°  56' 
ed  =  70-  58' 


=  61"  5i' 

=x  90' 56' 
»*   =117°  10' 


ee'  =  61'  54' 
dd  =  109'  61i' 


In  part  also  isotropic 


Crystals  tabular  in  habit;  planes  sometimes  developed  with  monoclinic  sym- 
metry.   The  fiindaineiital  rhoinbohedrou  approximates 
closely  to  a  cube  in  angle. 

Cleavage  none.  Fracture  concboidal.  Brittle. 
H.  =  5-6.  G.  =  4-139  Cleve.  Luster  greasy  to 
vitreous.  Color  deep  brown  to  black.  Streak  light 
brown.  Transparent  with  a  bright  wine-yellow  color 
in  splinters  and  thin  sections.  Optically  uniaxial,  negative, 
and  amorphous  (by  alteration). 

Comp. — A  fl no-silicate  of  the  cerium  and  yttrium  metals  and  calcium  chiefly, 
with  boron,  tantalum,  and  other  elements.  Brogger  interprets  the  composition  Tbj 
assuming  the  pi-esenue  of  the  following  compounds,  which  are  present  in  the  ratio 
given  : 

(H„Ca),Si,0.    (Y.Ce),B,0.     H.(Ue.Thl,0,F4    CCe.La,Di),04F,     CaTa,0,  Ca,C.O. 
0  486  0  092  0  064  0  144  0  084  0^ 

The  composition,  following  in  the  same  line  (largely  hypothetical,  to  be  sore)* 
approximates  closely  to: 

13tn„Ca)SiO,.3(Y,Co)BO,.2H,(Th,Ce)0,F,.8(Ce,La,Di)OP 
- — CU've,  1.  c. 


8iO, 
1807 

Ce.O, 
80-76 


ZiO,  ThO,  Ta,0,  P.O.  CO,  CeO,  B,0, 
0-46      1-66      8-65     120      1  75      3-68  [819] 

DI,0.     Laid     Y,Ot     CaO     MgO    Na,0  H,0 
7-67      18-94      9-17.     8-63      0  14      1  45  801 
•  Atomic  weight  =  104-4. 


AUO, 

0-88 

P 


Fc,0| 
S-09 


1-33 


5*78  :=  108-48 
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Pyr. — B.B.  becomes  lighter  in  color  and  swells  up  without  fuslnc.  A  ereen  flame  (boiwi) 
with  naarite  and  ptiUHsium  bisulphate;  with  bocIb.  a  m&ogauese  reaction  and  with  salt  of  phot- 
pliorus  a  reaction  for  cerium.   Soluble  Id  hot  hydrochloric  acid  with  separation  of  silica. 

Oba. — Occurs  very  spnriDgly  In  the  island  KjeO  near  Barkevik  In  the  Langesund  fiord, 
■outbem  Norway;  it  is  assodated  with  seglrite,  barkevikite  (and  pterollte),  lepldoniehuie, 
vOhlerite,  astrophylllte;  also  eleeolite,  leucophanlte,  spreustein,  etc  Frobkbty  occurs  »lao  In  the 
Yeios  on  the  ArO^cbeeren.  Cf.  Caryocerite. 

349.  OARTOOBBTTB.   Karyocerlt  W.  C.  BrUggtr,  7a.  Kr.,  16,  478. 1890. 
Rhorabohedral.    Axis  6  =  1-1845;  0001  /.  lOU  =  53**  49|'  Biogger. 
Forma:  e (0001,  0).   «(0ll2,-i).   9 (0114.-^).   Angles:  09  =  18' 68',  «  =  •84"  WT, 

In  tabnlar  rhombohedral  cryatals.  Faces  brilliant  bnt  striated  and  not  yielding 
good  measnruments.  The  occurring  rhombohedron  is  made  —  ^  (0li2)  in  order  to 
bring  it  into  correspondence  with  tne  related  species  melanocerite. 

Cleavage  non&     Fracture  conclioidal.     Brittle.     H.  =  5-6.    G.  =  4*295 
Cleve.    Luster  vitroous  to  greasy.     Color  nut-brown. 
Translucent.    Optically  isotropic  (amorphons),  in  con- 
sequence of  alteration. 

Comp. — Near  melanocerite,  differing  chiefly  in  con- 
taining much  more  thorium.  Brogger,  a^in,  assumes 
the  pmeuce  of  the  following  oomponnds,  in  the  ratio  given:  ^ 

(H,.Ca)8i,0,    (Ce,Di,y).B,0,    miJh.Ce),OtVt  etc.)404F«    CaTa,0,  Ca,C,0, 

0-41t2  0-184  0-180  0  079  0-030  0-016 

The  composition  then  approximates  closely  to; 

6(H„Ca)SiO,.3(Ce,Di,Y)BO,.3H,(Ce,Th)0,F,.3lAOP 
AnaL— Cleve,  quoted  "by  BrOgger,  1.  c. 

SiO,  ZrO,  ThO,  Ta,0.  P,0,  CO,  CeO,  B»0,  AUO,  Fe,0,  Mn,0, 
13-97      0-47      13-64      8-11      0-86       0-35      6-89      [4-703      O'S^      ISO  O'M 

Ce,0,     lA.0,    Di.O,    T,0,     CaO     MgO    Na,0      F  H.O 

14-88      14-84      6*70      2-Sl»     787      017      1-4S      5-68      477  =  108-87 

•Atomic  weight  101-8. 
From  the  analysis  the  oxygen-equivalent  of  the  fluorine,  S'87,  is  to  be  deducted. 

Pyr. — See  melanocerite. 

Oba. — Occurs  very  sparingly  Id  a  vein  In  the  augite-syenite  of  the  Langesund  fiord,  aouthwn 
Itorway,  with  Kgirite.  catapletite,  astrophyllite,  etc. ;  stated  to  have  come  ttom  the  ArOscheeren, 
or  the  rock  ledgfs  off  the  west  shore  0/  the  island  Btore-Arn. 

Kamed  from  Kapvov,  a  nut.  and  Mrittm.  In  allusion  to  the  nnt-brown  color. 

Stkekstrufihe.  J.  Lt^enten.  Medd.  Qi-Onl..  1881,  Min.  Mag.,  6,  67.  1882.  A  mlneial 
allied  10  melanocerite  and  caryocerite.  Rliomimhednil.  In  indistinct  crystals  with  roimded  and 
roughened  faces,  somewhat  resembling  eudialyte.  Combinations  of  e  and  r.with  er  =  52°  approx., 
were  nftted,  with  also  a  second  positive,  and  perhaps  also  a  negative,  rhombohedron.  Also  mas- 
nve.    H.  =  4.    G.  =  8*88.  Luster  dull.   Color  brown.   Streak  brownish,  nearly  white. 

Analyste: 

SIOs      rn0«     TbO,     Ce,0)  (La,DDtO|  &I1O1    Fe|0|    KnO     CaO     NatO  H^O 
27-95    0-97    7-09    10  M    17  04    3  41     0*71     4  S0  ■  8-09    7  96    7-88  ^  98-88  ' 

The  separation  at  the  tboria  from  the  oxides  of  tbe  cwrium  group  Is  not  regarded  as  veiy 
exatrt  and  the  composition,  consequently,  is  somewhat  doubtful;  the  miueral,  however,  obviously 
approximates  closely  to  the  two  species  preceding,  to  which  it  is  related  also  in  form. 

Bntirely  decomposed  by  acids ;  B.B.  fuses  easily  to  a  dull  gray  bead. 

Occurs  wiOi  lepidolite  and  i^rtte  in  the  sodalite^enlte  of  Eangerdluarsuk,  Green- 
land. 

Named  after  the  Danish  geologbt.  E.  J.  V.  Steenstnip  of  Copenhagen. 
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360.  TBITOBSrrB.  Tritomit  Wfiibpe  A  Berlin.  Pogg.,  19,  m,  1850. 
Bhombohedral;  hemimorphic  (?)   Axis  d  =  4'4553.    In  crystals  of  acute 
trisngnlar  pyramidal  form,  approxunating  to  a  regular  tetrahedron.    They  are 

bonnded  by  the  planes  e'  (0001,  0)  and  z  (4041,  4).  Angles:  ^t  =  *l01% 
zx"  =  116*  27'. 

Cleavage  indistinct.  H.  =  5'5.  G.  =  4*15-4 *35  Bgr.  Luster  reainouB.  Color 
dark  brown.  Streak  yellowish  gray.  Subtranslucent.  Optically  isotropic 
(amorphous'  ?). 

Comp. — A  fluo-silioate  of  thorium,  the  cerium  and  yttrium  metals  and  calcium, 
with  boron.  Essentially,  2(H^Na^Ca)SiO,.(Ce,La,Di,Y)BO,.H,(Ce,Th,Zr)0,F^  as 
interpreted  by  firdgger. 

AnaL— 1,  S,  EngstrSm,  Inaug.  Diss.,  Upaala.  p.  8%  1877.  1,  "Brcfvik."  exact  locality 
nnknown.  G.  =  4'1%;  Sw  Barkevig.  G.  =  4  046.  8,  In  typical  teCrahedral-llke  cryittli;  far 
earner  analTses     Berlin,  Forbes,  MOller,  see  6th  Ed.,  p.  4ll 

6iO,  Ta,0»  ZrOi  ThO,  CeO,  Oe,0,  La,0,  01,0,  T,0,  Fe,0,  6,0,  CaO  Na,0  B,0  F 
1.      IS-M     lis     1-00     S-61      11-69    10-86     lOU      ft-67      »VI     8-GK>     7*81     7-04     1-40     «-«  <-« 

{=  10r44 

a.     IS-BB     1*11     I'd*     8-06     lim     8-14    Sl'M     4-?$     S-fiS     1-77^     8U7    6-»7    0-71     6-48  ri& 

'  .  '  [=>10I-M 

a.      14-71     8-00  M-51  5-4B<  mdet.  fi-fiO    0«  7-» 

■iDd.  HotO,  0-67,  A1,0.  l  is.  »  Hid.  l[n,0,  0-84,  A1,0,  0  88.  «  AIw  fawL  SMV 

Deduct  from  1,  1*81  p.  o.  O  s  F;  fnHu  2,  1*88 p.  c 

Pyr.,eto. — ^Yields  water  and  gives  a  weak  fluorine  reaction;  with  bamx.  a  leddlafa  yellow 
glass,  which  la  colorleas  on  cooling.   With  hydrochloilc  add  in  powder  yields  chlotfaie,  ud 

gelatinizes. 

Oba.— From  Uie  island  L&Teo  (LamO)  in  the  Langesupd  fiord  near  Brevik,  Norway,  with 
leucophanite,  analcite,  mosandrite,  also  eerarite,  cataplelite.  etc.,  in  a  coarse  elKolite-syenite;  also 
on  StokO,  ArO,  the  ArlJseheeren  and  near  Barkevlk. 

Named  from  rpii,  thrte-fotd,  and  reftretr,  to  cut,  alludiog  to  the  trihedral  cavities  which 
the  crystals  leave  in  the  gangue. 

H^— >  Bgr.,  Zs.  Er,  16,  487,  1890.*  The  form  has  been  previously  assumed  to  be  that  of 
an  isometric  tetrahedron;  BrOgger  shows  that  the  isotropic  character  jnrobably  lodicates  ui 
amorphous  condition  resulting  from  alteration,  while  the  crystalline  form  is  either  that  of  a 
tetragonal  sphenoid,  or  more  probably  rhombohedral  and  hemimorphic.  The  latter  view 
brings  it  Into  correspondence  with  melanocerite,  to  which  it  is  related  in  composition. 

*  DetenuiDations  of  the  specific  gravity  vary  widely;  BrOgger  regards  4-16-4'26  as  moBt 
probably  characteristic  and  EngstrAm,  as  noted,  gives  4-041^  4^178;  earllra-  results  an  8-906 
IVnbes,  4*ie-4-80  Berlin,  4  S6  MOller. 

EBDMAmriTB.  A  complex  mineral  substance  from  the  Langesund  fiord,  Norway,  formerly 
referred  to  allanite  but,  according  to  BrOgger  (Zs.  Kr.,  16,  497,  1890),  in  part  a  mixtme  of  a 
mineral  allied  to  melanocerite  with  honuute,  In  part  an  altered  mineral  near  homUIte.  See 
fortlier  under  the  Datolite  Ghoup,  p,  007. 


Intermediate  Silicates. 

Silicates  intermediate  in  acidic  character  between  the  metasilicates  and  orUio- 
silicatesj;  oxygen  ratio  of  dlicon  to  bases  between  2  : 1  and  1:1. 

A  number  of  other  species,  strictly  falling  here,  are  included  among  the  ortboellicates  in 
order  to  exhibit  their  true  group-relations;  for  example,  nephellto  obvloasly  bdongs  with  the 

hexagonal  group,  having  the  general  composition  RAlSiO*,  etc 

1.  Leucophanite  Oronp. 

851.   lenoophanite  Orthorhombic,  hemihedral 

NaCaBeFSi,0,  d:h'.d  =  0-9939  : 1 :  0^ 

35S.   MeUphanite  Tetragonal,   hemihedral      6  —  0*6584 

NaCa,Be^i,0„ 

The  form  of  leucophanite  approximates  closely  to  that  of  the  tetragonal  meli- 
phaoite. 
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2.  lollte  Oroap. 

m.  loUte        H,(Ug»Fe)^,Si„0„        Orthorhombio       0-5871 : 1 : 


854  BaryiOite 
855.  Oanomalite 
868.  Hyalotekite 


3.  Barysllite  Group. 
Silicates  oontainiDg  lead. 


Pb.SiA 


Hexagonal 

Fb,(Ca,Mn),Si,0„  Tetragonal 
B„B,Si,A.P  or,  approx.,  Ca.Ba.Pb,B,(SiO,)„ 


1.  lienooptaanlte  Oroap* 

851.  UnrOOFHANITB.  Leukopliaa  Skmark,  EnlmauD,  Ak.  B.  Slockb..  191,  1840; 
TUQiuu,  Pogg.,  48,  604,  18S9.   Leucophane.  Leucofanite. 

Orthorhombic;  hemihedral.   Axes  &;l:6  =  0*99391 : 1  :  0*67217  Brogger'. 

100  A  110  =  44^  49  J',  001  A  101  =  34^  4^',  001  A  Oil  =  33"  54|'. 


Fmaa*: 
a  (100,  i-l) 
h  (010.  ^X) 

e  (001,  p) 

*  (810.  <4) 
"  (110. 1) 


ff(106,H) 

/(106,H) 
«  (104, 1-1) 

d  (108,  ^ 

y  (101.  i-i) 

0  (301, 


« (401,  44) 

r  (056.  l-i) 
g  (054,  |4) 
A  (031,  2-^ 

«  (119.  1) 
*  (118,  « 


X<117.« 
^(ll«.i) 
«  (Si»,t) 

•  (388,1) 

•  (445, 1) 

P  (ill.  1) 


m  (9S1.  3) 

i>.  (118.  -  i) 

X.  (117,  -  +} 
0.  (116.  -  i)? 


P,  (111.  -  1) 
X,  (321,  -  2) 

t  (312,  1.2) 

(213,  -  1-5) 
p(8-7-l3,H) 
r  (123.  l4) 


Aoffles:  urn'"  =  *89°  89",  »  =r  68°  81*',  oo"'  =  •78°  67*',  ot  =  68'  SC.  to  =  61"  3?, 
M  =  BP  5'.       =  27°  40'.  of  =  88°  88  ,  »w  =  56°  14'. 

In  crystals  usnaUy  tabular  \  c  and  commonly  showing  sphenoidal  hemihedrism 
in  the  diatribntion  of  the  pyramidal  planes;  with  this  the  form  of  the  etching-figures 
agrees  (Bgr.).  Often  twins  with  tw.  pi.  tii  and  c;  nsnally  penetratioo-twins  by  which 
in  each  quadrant  a  right  and  left  indiTidual  are  brought  together  in  twinning  posi- 
tion and  complementary  to  each  other,  with  c  as  comp.-face.  Also  in  prismatio 
crystals  (H  jn)  which  are  penetration-fourlings,  analogous  to  harmotome,  with  tw. 
pll  b.    Massive  in  columnar  or  laminated  forms. 

Cleavage:  cperfect;  a,  o  (301)  distinct;  also  J,  d(02l).  Fracture  conchoidal. 
Very  brittle.  H.  =  4.  G.  =  3-959  Bgr.;  2-964  Rg.  Luster  vitreous.  Color 
whitish  green,  greenish  white,  deep  green  with  a  yellow  tinge,  wine-yellow ;  thin 
fn^menta  transparent  and  colorless.  Strongly  phosphorescent  with  abluish  light, 
whether  heated  or  struck.  Fyroelectrio. 

Optically  — .  Ax.  pi.  ^  a.  Bx»  J_  c.  Disperuon  p  >  weak.  Axial  angles 
Bgr.: 

2E,  =  74"  24t'  Li  fiE,  =  74'  18'  Na  2E^  =  74°  8* 

a-,  =  1-5680  /S,  =  1-5909  =  1-5948 

tt,=  1-6709  ^=  1-6948  r,  =  1-8979  .    2V,  =  89*  2* 

Omp.— Na(BeF)Oa(8iO,),  =  Silica  49  4,  glucina  10-3,  lime  23-0,  soda  12*8, 
fluorine  7-9  =  103'4,  deduct  3*4  (0  =  2F)  =  100. 

This  formula  Is  that  given  by  BrOgf^er.  see  further  under  the  following  species,  meliphanlte. 
Anal.— 1.  Erdmann,  I.  c.    2,  Rg..  Po^g.,  98,  257,  1860.    8-6,  Id..  Zb.  Q.  Oes..  38,  .'if),  18~& 
e.  Id.  mean  of  8-6  as  gtm  In  Uia.  Ch..  £rg.,  152, 1886.   7.  BSckstrOm.  Za.  Kr..  16,  886, 1880, 
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1,  DOTwar 

a  " 

S.  Lftven 
4. 

5.  " 
«.  " 
7.  8t.-Ar5 


810.  AI.O,  BeO    CaO   Na>0   E,0  F 

47-88     —    11-51    25  00   10-20   081    6  17  HnO  101  =  lOS-OS 


47-  08  108  10-70 

13-23 

47  07  undet.  11 -as 
49-70     '*  12-40 
4  48-88    —  11-97 

48-  50  0-45  10  08 

» Inol.  0-17  HgO. 


28-64'  11-26  0-30 
23-53    1027  0-30 
22-92  UDdet. 
28-68 

28-87  .10-27  0-80 
28-31^  12-48  — 


6-57  =  100-48 

6-58 

e-97 

«-91 

6-77  =  101*06 

6-94  H,0  1  08  =  101  ■« 


HgO  0*27. 


Pyr^  0to.~la  the  cloMd  tube  whitens  and  phosphoresces  with  a  bluish  Ifght.  B.B.  in  thi 
forceps  phosphoresces  and  fuses  with  inlumescence  ai  8  to  a  clear  colorless  glass,  which  beconui 
opaque-white  od  Uamlng;  imparts  ao  intense  yellow  color  to  the  Hame.  Fused  with  salt  of  i^os- 
pborus  in  tlie  open  tube  gives  the  reaction  for  fluorine. 

Oba. — Occurs  In  pegmatyte  veins  in  augite-syenite  with  elaeolite,  aegirlte,  mosaadrite,  astro- 
phyllite,  etc.,  on  the  small  islet  L&ven,  near  the  moulh  of  the  Langesund  fiord  in  Norway;  iJm 
from  Stok5  and  other  islands  in  the  neighborhood. 

Named  from  X^vKoi,  u)hite,  and  4taivetrQiti,  io  appear,  because  it  presents  a  whitish  reflec- 
tion in  certain  lights. 

Bof.—'  Bgr.T  Zs.  Er.,  16,  346,  1800.  Bee  also  Greg,  Phi).  Mag..  9,  610.  1855;  Kd.,  Ofv. 
Ak.  Stockh.,  27.  557,  1870;  Lang,  Min.  Mitth.,  83,  1871:  Bertrand,  Ann.  Mines,  3,  24,  1878, 
and  Phil.  Mag.,  3,  867.  1877;  Oroth,  Zb.  Er..  2,  199,  1878.  The  form,  which  approximalet 
clonly  to  the  tetragraial  type,  lus  been  Tegarded  sb  monocUmc  (cf.  Btd.,  Oroth). 


362.  BfBXJPHANITB.  MellDOphan  ^SeAMrw,  J.  pr.  Ch.,  68,  449,  1863.  Mellphane  iHoM^ 
Am.  J.  Sc.,  44,  405,  1867. 

Tetragonal  and  tetartohedral.    Axis  d  =  0*65843;  001  A  101  =  33*  21}' 

Bertrand 

Pomia:  e  (001,  0),  a  (100.  <-»*).  k  (810,  f^),  e  (101,  1-t),  o  (201,  2-t').  p  (111,  1),  e  (214,  ^-S). 
Angles:  «*  =  44*  14',  «"  =  66°  48^',  eo  =  63°  47'.  pp'  =  57*  87',  pp"  =  •85°  65'. 
Commonly  in  obtnee  octahedrons  withjt;  (111)  prominent,  bat  tetartohedral  ia 
the  distribution  of  the  planes,  as  also  in  the  want  of  symmetry  of  the  etching- 
figures  (Bgr.).    Also  massive,  and  consisting  sometimes  of  plates  or  lamellsB. 

Cleavage:  c distinct.  Brittle.  H.  =  5-5-5.  G.  =  3-006  Bgr.;  3-018  Bg:.  Lus- 
ter vitreous.  Color  sulphur-,  citron-,  or  honey-yeUow;  also  flesh-red,  brick-red. 
Transparent  to  translucent  Optically  — .  Pleocbroism  distinct.  Doable  n- 
fraction  strong.    Indices,  Bgr.: 

(Br  =  1-5913  red  glass  atj  =  1-6034  Ka  m„  -  1-6076  Tl 

er  =  1-60&7  "     "  cj  =  1-6136  Na  ^g,  =  1*6161  Tl 

Comp. — A  fluo-silicate  of  beryllium,  calcium,  and  sodium  near  lencophanite. 
Formula  NaCa,Be,FSi^O  =  Silica  46-9,  glucina  13-1,  lime  29-1,  soda  8-1,  fluorine 
fi-0  =  102-3,  deduct  2-2  (0  =  2F)  =  100.    Aluminium  may  also  be  present. 

The  above  formula  is  given  by  BrOgger  (with  8Be  =  Alt  which  somewhat  reduoai 
the  excess  of  silica),  who  further  writes  it  Ca,Be»(BeF),Na(SiO,l,.(SiO,),  or  as  a  metasilicate, 
Nai(BeFis(CaiO)iBei<8iOt)«i  that  for  leucophauite  being  written  for  sake  of  comparisoa 
Al,Na,(Be>^3Ca,(  SiO,).. 

Rammeisberg  suggests  6RB10t.R,S{0.  +  8NaF  for  leucopbanite.  and  RStOs.IUSiO« 
6NaF  for  meiiplianite, 

Anal.-1.  Rg.,  Pogg..  98.  367,  1856.   3-5.  Id.,  Zs.  O.  Oea.,  28,  61,  1876.   6.  BickstrOm, 

Zs.  Kr.,  16.  28g  1890. 


SiO.  AI.O,  BeO  CaO  Na.0  K.0  F 

1.  FredriksvUm  48-66  1  ST-  11*74  36-85o  8-5S   1*40  6  78  HsO  0*80  =  99-80 

a.  Btoksund(?)  41-40  undet  lS-81  89-05      tindet.  6  48 

a          "  44-33      "     13-84  29i»3         "  6*89 

4.  '      14-04  SOlO  7-21  0-58 

&         '*  43-50     "     18-63  80-56  undet. 

6.  Art  48-60  4*61<   9  80  30-66  7  88  0*88  6*48  HgO  016  =  lOl'IT 


•  With  ^.O.  (Mn.O>).  ^  MgO  0*11.  •  With  Fe.Oi. 

Pyr-  •to^B.B.  In  the  forceps  does  not  phosphoresce,  fuMs  wtth  Intumeaoeace  to  m.  white 
enamel;  in  other  respects  lesembles  leucophaoe. 
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Olis^Wom  the  suglte-syeDite  of  Boathern  Norway,  neiir  FredrUuvBrn,  witli  elsolite^  mica, 
flnorite;  also  from  several  of  the  islanda  of  the  Laogesuud  fiord,  at  Btoksuod  OU  Btok0,  Lang- 
oddvn,  etc.  Often  associated  with  eUeoUte,  homiUte,  erdmannlte,  fluortte,  zircon,  lOllingfte,  etc 
It  does  not  accompany  leucophaaile,  but  appears  to  take  its  place. 

Named  from  ue\t,  honey,  and  <t>aiv€crQat,  to  appear,  from  the  honey-yellow  color. 
[Scheerer  miswrote  the  word  nulinophane,  which  would  come  from  fieXiyot,  athen,  or  fieXtyrj, 
mUiet.^   The  dropping  of  the  t  of  the  gt-nitive,  as  done  above,  has  classical  authority. 

Ret—'  C.  it.,  83,  711.  1876;  also  Nd.,  Ofv.  Ab.  Stockh.,  27,  fiJH),  1870.  who  describes 
tabular  ciyatals  with  two  pynunids,  op  =  47"  51',  and  eg  =  21*  4Slt  not  readily  corresponding  to 
Bertnuid'sform;  Bgr.,  Ze.Sr..  16,  379^  1890. 


2.  loltte  Oronp. 


353.  lOZJTB.  Spanischer  Lazulith  e.  Bchloiheim,  Hoff,  Mag.  Min.,  1,  100,  1601.  lolith 
(fr.  Spain)  Wem.;  Karat,  (with  descr.).  Tab..  40.  92,  1808.  loHtbe  H.,  Tabl.,  61,  221,  1800. 
DicLiroit  Cordier,  J.  Miues.  36,  120,  1800,  J.  Phys.,  68,  2V8,  18U9.  Steinheilite  Oadolin,  Mem. 
Ac.  tit.  Pet..  6.  565.  Feliom  (fr.  Bodenmais)  Wern.,  Hoffm.  Min.,  4b,  U7,  1817.  Curdierite 
Ztuau.  Tabl.,  2.  819,  1818;  J£..  Tr.,  3,  5,  1822.  Hard  Fahlunit.  Luchasapphir,  Waasenappliir, 
in  Germ.,  Sapbir  d'eau  in  ¥t.,  of  Ceylon  Jewelry.  Jolith  Qerm.  Ceraslto  T.KUnuihLS.  Coll.  Sc.* 
Japan,  3.  8S1,  1890. 

Orthorhombie.    Axes  =  0'5871  :  1  :  0-5585  Miller'. 

100  A  110  =  30"  25',  001  A  101  =  43"  34^',  001  A  Oil  =  *29''  11'. 


Fomu*: 

a  (100.  ^i) 

b  vOlU,  iri) 


e  (001,  0) 

TO  (110.  /) 

d  (180,  i4) 

•60' m 

59'  10' 
80'  62i' 
87'  9 
81'  la* 


/(1 03, 1-i) 
e  (101,  1-i) 

f(013.  i-i) 

«n'  =   68*  IKS' 
m-  »   06°  30' 
sz  181*  46' 
w   =   S8'  58' 


n  (Oil,  l-I) 
p  (021, 
g  (041, 4-i) 


i  (114.  i) 
•  (113.  i) 
f(lll,  1) 


h  (221,  2) 
u  (184,  1-3) 
0  (181.  8-S) 


or   =  47'  48'  <»'  =  51'  58' 

«A   =  65*  87'  «"'  =  28°  184' 

rr'  =  7«'  25'  rr'"  =  44°  4' 

«h'  =  24'  45'  hh  "  =  54"  55' 


^^^^^^^ 


Twins:  (1)  tv.  pi.  m,  often  repeated  giving  pseudo-hexagonal  forms;  also 
enclosed  twinning  lamellse.  (3)  Tw. 

pi.     (130)*,  also  psendo-hexagonal.  ^'  *• 

Habit  short  prisniatic;  faces  in  zone 
ab,  Terticaliy  striated.  As  em- 
bedded grains;  also  massire,  com- 
pact. 

Cleavage:  b  distinct;  a  and  c 
indiBtiiict.  Crystals  often  show  a 
lamellar  stmcture  |  6-.  especiully 
when  slightly  altered.  Fracture  siib- 
conchoidal.  Brittle,  H.  =  7-7'5. 
ii.  —  2-60-2"66.  Luster  vitreous. 
Color  Tarions  shades  of  blue, 
light  or  dark,  smoky  bine.   Transparent  to  truislucent. 

*  Pleochroism  strongly  marked  ezceptiu  thin  sections.  Axial  colors  Tariable,  \ 
given  by  Haldinger; 


Fig.  1,  Laacb,  Rath.   3,  HUler. 


Bodenmals 

Arendal 

Orijflrvl 

Geylon 

Haddam 


t  =  l 
dark  Berlin-blne 
dark  blue 
dark  Berlin-blue 
light  Berlin-blue 
pile  blue 


light  Berlin-blue 
Itsht  blue 

Slum-blue 
luish  white 
nearly  white 


yellowlah  white 
yellowish  white 
reddish  cloTe-brown 

Sellowiah  white 
gfat  yellowish  white 


Also  for  the  planes:  a  bluish  white,  d  yellowish  white,  c  blue.  Absorption 
(3)  >>  b  (<0  >  (I  i^)'   Pleochroic  halos  common,  often  bright  yellow;  best  seen 
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in  sections  ]  L  Exhibits  idiophanous  figures*,  analogous  to  audalasite,  epidote, 
etc.   Optically  — .    Ax.  ^1.  |  a.    Bz  J.      Dispersion  feeble,  p  <v.  Befractire 


indices  (for  orange),  Dx.* 

Ceylon  a=l-687  fi=t  S42  r=lM8 
BodeDmais  a=l*686  fi=l-sa.  r=i'SM 
OrijtrTt     a=:l-5887  >3=:1'6876  r=l'6400 

Hwldam     ar=l-0528  j8=l-6«15  y^ism 


27=70"  28*  9£=136'  IB'.  Fbund  S^=124*  U 
2V=84'  98'.  Found  2H,:=80°  25'  »V,=  88'  57 
27=77°  67'  2E=150'  88'.   Found  2H,=  82'  21 , 

[2E,=148'  at 

2T=88'  88'  8E=«S''  46*.   Found  8^=«8*  to  ft4* 


Heat  increases  the  axial  angle  perceptibly,  0.g.,  from  2E  =  68°  66'  at  S^'S  C.  to  89*  8'  at 

95°-6.  and  71°  40'  at  I50°-8,  for  red  rays,  Dx. 

Comp.— H,(Mg,Fe),Al,Si„0„  or  H,0.4(Mg,FeO).4Al,0,,10SiO,  Farriugton.  If 
Mg  :  Fe  =  7  :  2,  tbe  percentage  composition  is  :  Silica  49*4,  alumina  33'6,  iron 
protoxide  5'3,  magnesia  lO'S,  water  1-5  =  100.  Ferrous  iron  replaces  part  of  tbe 
magnesinm.  There  has  been  some  doubt  expressed  (Bg.)  as  to  the  state  of  oxida- 
tion of  the  iron.   Galcinm  is  also  present  in  small  amount. 

AnaL— 1-4,  Stromeyer,  Unters.,  1821.  Rg.,  Min.  Ch.  6,  Scheerer,  Pon;.,  68. 818.  1846. 
6,  IgelstrOm,  Jb.  MId.,  860,  1870.  7.  HermanD,  Hbi.  Russl.,  3,  257.  1858.  8,  T.  Sbimldsu.  J. 
Coll.  9a.  Japan.  3.  886.  1890.  9,  Jacluon.  Dana  Hin.,  406.  1844.  10,  11.  Farrington,  prir. 
coutr.   Abo  5lh  Ed.,  p.  800. 


G. 


1.  Bodenmais 

2.  Finland 
8.  Falun 
4.  Greeuland 
6.  KragerO 

6.  Rnmsberg 

7.  Mursinka 

8.  Japan 

9.  Unity,  Me. 

10.  Haddam,  Ct.  2  610 

11.  Guilford,  Ct.  2-607 


8*60 


2-60 
2-642 


SiO, 
48-85 
48'54 
60  25 
4917 
60-44 
48-66 
60-66 

48-  48 
4815 

49-  14 
48-60 


Al.O,  FeO  MnO  MgO   CaO  H,0 


81-  70 

81  87 

82-  43 
8810 

82  96 
S0-8S 
80-26 
82-86 
8-^-50 
82  84 
88-01 


9-24'  0-88 

6  31'  0-70 

4  46-  0  76 

4-62*  0-04 

0-96  tr. 
8-42 
410 
8-56 
7-92 
6-04 
513 


0-  60 

1-  82 
0-28 
019 
0-39 


10  16 
11-30 

10-  85 

11-  45 

12-  76 
9-82 

11-09 
7-81 
1014 
10-40 
10-43 


059 
1  69 


112 
0-66 

046 


FeiOt  as  given  by  Rg. 


—  =  100-87 

—  =  99-91 
1-66  =  100-39 
1-20  =:  99-78 

1-  03  =  99*86 
3-85  =    99  65 

2-  66  Li,0  0-64  =  100 
1-55  -  100-48 

0-  50  =  100-87 

1-  84  Fe,0, 0-68  =  100-08 
1-68  Fe,0.  0-88=100-84 


Var.— 1 .  Ordinary.   In  short  prismatic  ciystals,  six-  or  twelve-sided,  often  with  rounded 

edges;  also  tnasslve  or  in  embedded  grains. 

3.  Ceraaxie.  A  variety  charactenzed  by  the  constant  and  regular  presence  of  inclusions, 
analogous  to  cbiastolite  aa  a  variety  of  andalusite;  pleoehroism  weak.  Produced  by  conttct 
motRroorphism  of  granite  in  slate  fa  the  Watarase-gawa  region,  Japan.  Named  from  K^paaui, 
cherry,  la  allusion  to  tbe  Japanese  name  Sakura'imi,  or  cherry-stone,  given  to  the  rock  contain- 
ing the  altered  mineral,  wbich,  condsting  cbietly  of  mica,  shows  a  hexagonal  radiate  structure  is 
a  transverse  section  like  that  of  a  flower.    The  fresh  mineral  (auiil.  8)  shows  the  same  structure. 

Pyr.,  etc.— B.B.  loses  transparency  and  fuses  at  5-6-5.  Only  partially  decomposed  by  acids. 
Decomposed  on  fusion  with  alkaline  carbonates. 

Olw. — Occurs  in  granite,  gneiss  {cordierite-gneiss),  homblendic,  chloritic  and  talcose  schist, 
and  allied  rocks,  with  quartz,  orthoclase  or  albile,  tourmaline,  hornblende,  andalusite,  sillimanite. 
ffarnet,  and  sometimes  beryl.  Less  commonly  in  or  connected  with  igneous  rocks,  thus  formed 
directly  from  the  magma,  as  in  andesyte,  etc.;  also  in  elected  massesOn  fragmentsof  older  rocks); 
further  formed  as  a  contsct-mloeral  in  connection  with  eruptive  dikes,  as  in  slates  adjoining 
granite  (cf.  cerasite  above),  or  as  microscopic  crystals  in  vitrified  sandstone  near  basalt  (cf.  Zir- 
kel,  Jb.  Min..  1.  109,  1891). 

At  Bodenmaia,  Bavaria,  it  is  met  with  in  granite,  in  crystals,  along  with  pyrrhotitc,  ^h»- 
lerite,  chalcopyrite;  the  variety  is  the  peliom  of  Werner,  named  from  jre'Aios,  in  allusion  to  ila 
smoky  blue  color.  It  occurs  in  the  andesytes  of  Hungary  (8zab6,  Jb.  Min.,  Bcil.,  1,  802, 1881). 
In  quartz  at  Ujordlcrsoak  In  Greenland;  fa  the  andesytes  of  Cabo  de  Oata,  in  Spain;  at  EiBgert, 
in  Norway;  Orijarvi.  in  Finland  {tteinheilite);  Tunaberg,  in  Sweden;  Fiospaong,  In  Ostgotbhod; 
Brunhult.  in  SOdermanland;  Falun  {hardfakluniUi);  in  ejected  masses  of  gneiasat  the  LaadMT 
See;  at  Campiglia  Maritlma,  Tuscany,  in  a  trachytic  rock,  containing  also  mica,  quartz,  and 
sauidioe.  In  colorless  crystals  (G.  =  3  67)  from  Brazil.  Ceylon  affords  a  transparent  variety, 
in  small  rolled  masses  of  an  intense  blue  color,  the  aapMr  d'eau  of  jewelleis.  In  Japan  alonf 
tlie  Watarase-gawa  (eerasite).  on  the  borders  of  the  provinces  Eodsuke  and  Sblmotsuke.  as  noted 
above  and  ut  other  points;  also  altered  to  a  micaceous  mineral  in  a  dark  slate  near  Kameoka,iB 
the  province  of  Tamba;  further  in  ejected  masses  from  Asama-yama. 

At  Haddam,  Cood,,  associated  with  tourmaline  in  a  gmnltic  vein  in  gnelas;  sparingly  at  tbe 
cbrysoberyl  locality,  in  an  altered  or  fatilunite  condition:  abundant  in  quaita  with  garnet  and 
yellowish  green  feldspar,  near  the  Norwich  and  Worcester  Railway,  between  tbe  Sbetucket  and 
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QaiDDebauc,  where  the  gneiss  has  been  quarried  for  the  road;  Id  gaelsn  near  Guilford,  Conn. 
At  Brimfieid.  Mass..  the  road  leading  to  Warren,  near  Sam  Patrick's  with  adularia,  lu  guelM; 
also  good  at  RicliiiiODd,  N.  H.,  in  talcoae  rocli.  along  with  antbophyllite. 

Naued  lolUt  from  toy,  ^Uet,  and  XiBoi,tUm«;  IHehroiie  (from  S^xftooS.  iu»-fotor«A.  from 
ittdlvhroism:  CortUgrtte.  after  Gordier,  the  French  geologist  (1777-1861).  who  first  studied  tha 
OTStalaoftlie  species;  BlainheUUehy  Gadolhi -after  Mr.  Steinhell. 

AIL— llie  alieraiion  of  iollte  takea  place  so  readily  by  ordinary  exposure,  that  the  mloeMlIs 
most  commmily  found  in  an  altered  state,  or  enclosed  in  the  altered  ioUte.  Tlii^  chnuge  may  ben 
simple  Lydmiioii;  or  a  removal  of  part  of  the  protoxide  bases  by  carbon  dioxide;  or  the  inlroduc- 
tioD  of  oxide  of  Iron;  or  of  alkalies,  forming  plolte  and  mica.  The  first  step  in  the  cliange  con- 
sists iu  H  dirision  of  the  prisms  of  lolite  into  plates  parallel  to  tbe  base,  and  a  pearlv  foliation  of 
the  siirfnces  of  these  plates;  with  a  change  of  color  to  grayish  green  and  greenish  gray,  and 
aoinetiincs  browiiUh  gray.  As  the  alteration  proceeds,  the  foliation  becomes  more  complete; 
afterward  it  may  be  lost.  The  mineral  in  thl^  altered  condition  has  many  names :  as  Aytfnwa 
Mite  (iticl.  bonadarffite  and  auraliU)  from  Abo,  Fluland,  aual.  2  ;  fahlunite  (and  toeiuite^)  from 
Falun,  Stvedcii,  nmu.  1,  tdao  pjfrargilliU  from  Helsingfors;  amarkUe  and  prateoliU  from  near 
Brevik.  Norway,  also  ruumtte  from  Kaumo,  Fiulapd,  lind  peptolite  from.  Ramsberg,  Sweden; 
eAhropfipUile  from  Unity,  Me.,  anal.  8;  atpatiotiie,  Ana\.  i;  nod  potyehroUite  from  KragcrO, 
furtlier,  the  alkaline  kinds,  pinite,  eatatpilite,  gigantoliU,  iberiu,  which  are  mentioned  more  p»- 
ticularly,  with  analyses,  under  the  Mica  Group,  wh.  see.  See  further  fahlunlte,  etc.,.  6th  £d., 
Plh  484-486.  also  a  review  of  the  subject  bv  Wfchinann.  Zs.  G.  Oes..  26,  675. 1874. 

The  following  are  analyses  of  some  of  the  above  mentioned  alteration  products  of  lolit« :  1, 
TroIIe  WacbmeUter,  Ak.  H.  Stockh..  818,  1827.  2,  Malmgran.  Vh.  Kin.  Ges.,  163, 1869.  8,  Kg.. 
Milt,  Cb,.       1860.  4.  Scheerer.  Pogg.,  68,  823,  1846. 

SiO,  A1,0.  FeO  HqO  MgO  CaO  E,0  H,0 

LFaJduniU                    44-95  80  70  723  1*90  6  04  0*96  1  88  8-65  =  101-79 

8.  Aw»iiU                      41-76  81-35  8-85  0  80  4-78  1-78  150  10-44  =  10011 

8l  CUpnmAyWM              46-81  26-17  10-M*    tr.  10-91  0  68  —  6*70  =  100  66 

4.Ai^ati^  G  =  8-7«4 150*40  83-88  984     ~  8  01  —  »  6-78=  99-86 

Artlf.— Bourgeois  obtained  by  fusion  of  the  constituents  a  mass  coolaining  microlttes  of. 
pyroxene  and  a  mineral  having  tbe  characters  of  lolite.   Cf.  Reprod.  Mtn..  336, 1884. 

Ref,— '  Min. ,  325.  1852.  '  Mir. .  1.  c.  Earlier  Tamnau,  Pogg,  12,  495,  1828;  Hausm  ,  Mio.» 
2,558.  1847,  and  "  Ueber  die  ErystatlfOrmcn  des  Cordierits  von^odenmaia,"  GOttingeu,  18o9. 
Alao  Dx.,  Min.,  1,  354,  1862;  Kath,  I^ch,  Pogg..  162,  40,  1874;  Odt.,  Index,  1,  465.  1886. 
Gdt.  notes  HS  doubtful  the  forms  of  Haustnann:  <r  (072),  n  (182),  p  (515-18).  *  Lsx.,  twins  from 
Laacher  See.  Zs.  Kr.,  8,  76.  1883.  *  AbsorpliOD  pheaomena  Haid.,  Ber.  Ak.Wieu,  13,  806,  1854, 
Ux..  I.  c.  Hiissak,  Ber.  Ak.Wien.  87  (1),  883.  1688.  *  Idiophanous  figures,  Haid.,  1.  c,  Berlin, 
Ann.  Cb.  Pliys.,  16.  896. 1878  (or  Zs.  Kr.,  3,  449, 1879),  «<  aJ..  Bull  Soc.  Min..  fl,  73-78.  1879. 
•  Dx.,  L  c.  and  N.  R.  68, 1897. 


3.  Barysillte  Oroap, 

364.  BARTSIUTB.  Barysll  A.  ^dpren  and  0.  S.  LunSflrdm,  5fv.  Ak.  Stockh..  46,  7. 
1888. 

Hexagonal.    In  embedded  masses  with  curved  lamellar  structure. 

Cleavage:  basal,  distinct;  prismatic  less  so.  U.  =  3.  G.  =  6'11;  6  55,  Fi-ac- 
ture  uneven, .  Brittle.  Luster  pearly  on  cleavage  surface.  Color  white;  tarnishing 
-on  cxpoBLire.    Translucent.    Optically  uniaxial,  negative. 

C«mp.— Pb.Si.O,  or  3Pb0.2SiO,  =  Silica  15*2,  lead  protoxide  84-8  ■=  100.  The 
lead  is  replaced  in  part  by  manganese,  caloiam,  magnesium. 
Anal- — Sjogren  and  LuodstrOm. 

SIO,  PbO  T/lnO  FeO  CaO  MgO  Ign. 

1.           G.  =  611         17-86  78-39i  414  0  44  1  29  1  09  1  20  01  tr.  =  99  40 

■2.            a.  =s  6  -5S      I  16-98  77-84/  8-49  0 16  0  41  0  58  0  66  =  10012 

&                               16-88  77-64  8*67  0  18  i|>-28  0  S7  0-64  CI  tr.  99-60 

Pyr. — Decrepitates  and  fuses  very  easily  B.B.  to  a  clear  brown  glass;  reacts  for  lend  and 
maogaoese.  Dissolves  with  gelatlnizaiion  in  nitric  add;  also  in  hydrochloric  acid  wiib  separa- 
tum of  lead  chloride. 

Oba. — Occurs  scattered  through  iton  ore  with  calcite,  yellow  garnet,  tepbrolte,  and  galena  at 
the  Uaratig;  mine,  I^Jsberg,  WeriDla^d,  Sweden. 
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366.  aANOBCALrrai.  A.  S.  irordttumd,  O.  PVr.  FOrlL^  3,  ISl,  1876^  8,  889^  1877:  ± 
4r^^.lb.,  6.  581.  1888. 

Tetragonal'.    In  pnsm^io  crystals  vith  the  forma: 

i  (001,  p),  m  (110.  J),  h  (410,  M)?,  p  (111,  1).  (31  =  45°  appiox..  whence  b  =  O  IDT 

Also  massive,  granular. 

Cleavage:  »t  and  c  distinct.  Fracture  uneven.  Very  brittle,  H.=3.  G.=5*74 
Iiindstrdm;  4*98  Nd.  Luster  resinoua  to  vitreous.  CoioriesB  to  grav.  Optically 
positive.   Double  refraction  strong. 

Comp.— Pb  Si,0,.(Ca,Mn),SiO,  or  3Pb0.2(Ca,Mn)0.3SiO,.  If  Ca :  Mn  =  5  : 1, 
this  requires:  Silica  18*7,  lead  protoxide  69*2.  manganese  protoxide  2%  lime  9-7 
=  100. 

Anid.— 1.  Wiborgh,  O.  FOr.  FOrh..  6,  687,  1888.  8,  6.  LlndstiOmi  lb.,  p.  668;  thne 
determinAtioDB  of  the  Bpedfle  gravity  gave:  5'7aS,  6-780,  6-763. 

SiO,  PbO  MnO  CaO 

1.  69-95  »        037  90'44 

S.  aO-59  68-89  —  10-58  =  100 

8.  Jakobsberg  O.  =  5-74        18-88  68-80  2-39       9'84  Igo.  0  57.  X-  0-70  =  100^ 

•  X  =  A1.0,  0-07,  Fe.0.  O  lS;  CuO  0-08,  HgO  O  il,  alk.  0*10^  P|0.  0-Oi  CI  O  M. 

Pjrr. — B.B.  fuses  eadly  to  a  clear  glass,  which  in  R.F.  la  colored  blnck  by  reduced  lead. 
Od  charcoal  with  soda  a  lead  globule,  aod  a  co&ting  of  lead  oxide.  Easily  soluble  in  nitric  add, 
vritb  the  separation  of  g^fttlnouadllca. 

Oba. — Occurs  very  aparingly  with  tephroit^  (which  it  closely  resembles),  native  lead,  calcite. 
and  ^obslie,  at  L&ngban,  Wermland,  Sweden.  Also  from  Jakobsberg.  Nordmark,  mixed  with 
ft  brown  mica  (maoganophylllte).  and  aasodated  with  caldle  and  ^kobslte.  Named  fnna 
ydveafia,  luitar. 

An  earlier  approximate  analysis  by  LIndstrUm  of  the  L&ngban  mineral  (quoted  by  Nd.) 
gave:  SIO,  84-56.  PbO  84-80,  MnO  20-01,  CaO  4-89,  UgO  3'68.  alk.  and  loss  1-98  =  100.  CI. 
M.'.  It  does  not  seem  certain  that  the  two  minerals  are  Identical. 

Nordenskifild  (ib.,  p.  884)  mentions  the  occurrence  at  Ungban  of  a  second  lead  aUIcale, 
very  dmilar  In  appearance  and  blowpipe  reactions  to  the  above,  out  with  two  distinct  dnvages, 
at  an  angle  of  76°  ST.  The  material  available  was  too  scanty  for  full  ezamlnation,  but  be  sag- 
cesta  that  it  may  be  a  more  distinctly  cnratallized  variety  of  gaoomaltte. 

Re^?  Nd:,  A.  Sj..  1.  c;  blud^I  wtthsmall  angles  l)x.,%ull.  Soc.  Mln..  1. 8. 187& 


366.  H7AL0TBEXTB.  A.  R  ITardemkidld,  G.  FOr.  F^h..  3.  883,  1877. 
Massive,    tioarsely  crystalline. 

Cleavage  easy  in  two  directionsj  at  an  angle  of  approximately  90**;  also  less 
ea^  in  a  tliird  direction^  in  the  same  zone  (Bx.).  Brittle.  H.  =  5-^*5.  Q. =3-81. 
Luster  vitreous  to  greasy.  Color  white  to  pearly  gray.  Transparent  in  very  thin 
plates.  Optically  biaxial,  positive.  Ax.  pi.  |  zone-axis  of  the  (ueavaees.  2H,=98* 
-99°,  Dx.' 

Comp. — Approximately  B,6,(SiO,)„.   LindstrSm's  analysis  gives  16R0.26,0^ 
a4SiOj.F.   Her«  E=Pb  :  Ba  :  Ga  =  0*225  :  0  263  :  0-279;  also  small  quantities  of 
BeO,  K.O,  eto,    Groth  suggests  HB,B(SiO,).  with  F  replacing  most  of  the  (OH). 
AnaL^O.  LindstrAm.  Ofv.  Ak.  Stockh..  44.  589. 1887. 

SIC.      BiO.     FbO       BaO      CaO  F 

39*47      8-78      25*11      80  06      7*63      0  99  Ign.  0  59;  X»  3*58  =  100*87 
«  X  >  OaO  (KH^  MbO  0-19^  B«0  IMS,  UgO  IK»,  KaO  0-8B,  CI  0-06,  NaaO  017.  AlaO,  0-lB.  FeiO.  Ml 

An  earlier  Incomplete  analyBiB  (Nd.)  gave:  SiO*  39-83,  PbO  25-80.  BaO  20-66.  CaO  7^  • 
IgD.  0-83,  AliC,  E«0,  etc.,  «r. 

Pyr.,  etc.— B.B.  fuses  to  a  clear  glass,  which  la  R.F.  becomes  blackened  wiih  reduced  leu. 
On  diarcoal  with  soda  in  small  amount  fuses  to  a  clear  glass;  wlili  more  soda  in  R.F.  gives  s 
lead  globule  and  a  coating  of  lead  oxide.  In  salt  of  phosphorus  dissolves;  leaving  a  skeleton  o( 
dlica.   Insoluble  in  liydrochloric  or  sulphuric  acids. 

Obs>-Occurs  sparingly  in  a  grayish  white  feldspar,  with  hedyphane  and  achejferite,  at 
lAogban,  Wermland,  Sweoen.   Named  from  vaXoi,  gtau,  and  vijiceiy,  to  meU. 
Bull.  Boc  Hin.,  1.  9, 18?a 
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m.  OrthodllcatM.  BJSiO.. 

Salts  of  OrthosiHeic  Add,  H^SiO, ;  characterized     an  oxygen  ratio  of  1 : 1  for 

nlicon  to  bases. 

The  following  list  inolades  the  prominent  groups  among  the  OrthoBilicates. 

A  namberof  basic  ortboBilicates  are  here  focluded,  which  yield  water  upon  ignltlou;  also 
others  which  are  more  or  less  basic  than  a  normal  ortbosllicate,  but  which  are  of  necessity  in- 
troduced here  in  the  classification,  because  of  their  relailoiuhlp  to  other  normal  salts.  The 
Mka  Oboup  ia  ao  closely  related  to  many  Hydrous  Silicates  that  (with  also  Talc,  KaoUoUe, 
and  aome  otheiB)  it  li  included  under  the  latter  head. 

1.  Nephelite  Group.  Hexagonal. 
9.  Sodallte  Oroap.  Isometric 

3.  Helvite  Oroap.  Isometrio,  tetrahedraL 

4.  Garnet  Group.  Isometric. 

0.  CliryaoUte  <]trdup.  Orthorbombic 

6.  Plienacite  Group.  BhombohediaL 

7.  Scapolite  Group.  Tetragonal. 

8.  BlelUite  Group.  Tetragonal. 

9.  TeauTtonite  Group.  Tetragonal. 

10.  Zircon  Group.  Tetragonal. 

11.  Donborlte  Group.  OrthorhomUo. 
ISfi.  DatoUte  Group.  Monoclinio. 

18.  Epidote  Group.  Monoclinio. 
14.-  Axinlte  Group.  Triclinic 


1.  Nephellte  Group.  Hexagonal. 

Typical  formula  EAlSiO,. 

857.    HepheUte  E,Na.Al,Si,0„  3  s  0-8389 

Sodfr-nephelite  (artif.)  KaAlSiO, 

358.    Bnoryptite  UAlSiO^ 

85a   Kaliophmte  KAlSiO, 


360.  Cancnnite  H,Na,Ca(NaCO,),Al,(SiOJ,  2i  =  0-8448 

361.  Microsommite  (Na,K)„Ca,Al.,Si„0„SCl,  U  =  0-8367 


367.  NBPHBUTB.  Secbsseitlge  weisse  durchsicbiige  SchOrlsftuler  mitoderobne  Pyra- 
mfdean  der  Spitse.  etc.  (U.  Vesuvius  <Somqia)).  J.J.  Ferber,  Briefe  aus  Wfilschland.  166,  1778; 
=  Baisaltes  CTystallisatus  albus  crystallis  pnsmaticis  e.  Bom,  Llthoph.,  2,  78, 177S;  =  Sonunite 
Delameth.,  T.  T..  2,  271, 1797;  =  Nepbelme  H..  Tr.,  3,  1801.  Pscudo-sommlte,  Pseudo-nephe- 
lioe  <fr.  C.  dl  Bove).  m.  SelUvM.  J.  Pliys.,  61,  458,  1800 ;  id.,  var.  of  Sommite,  Delameth..  \.  c 
Xefelina,  Cavolinite,  Davina,  Mont.  <£  Cknelli,  Mtn  Vesuv.,  1835. 

Fettstein  Wem.,  1809.  Klnpr.  Beitr..  6,  176.  1810,  Sieffen's  Orykt..  I.  472,  1811.  ElttoUth 
<fr.  Norway)  Klapr.,  Mag.  Ges.  Fr.  Berl.,  3.  48.  1809.  Beitr..  6,  176,  1810.  Pierre  erasse  H., 
T^bl.,  «5,  328,  1809.   Phonlte  (fr.  Norway)  Dx.  Mia.,  I,  289.  1863. 

He%agonaL   Axis  6  =  0*838^26;  0001  A  lOil  =  44"  5'  23"  Kokeharov'. 
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Fonu*: 
9(0001,  0) 


m  ao!o,  /) 

a  (1120,  i-iS) 


;  CM^S,  I) 
g  (1013,  i) 
((20^  D 


paoii.i) 

fl  (8(^1.8) 


.(4011,  4) 


«  (1133,  1-S) 


fltf  =  ar  11' 

iff  =  25*  Bl' 
<;(  =82-' 61' 
<!p  =  44*  5' 
M  =  68'43' 
«9l  =  79'  SS" 
«y  =  80"  14' 
M  =40'  0' 
ei  68'  13* 
0/  =  8O*49' 


w 

m' 
ma 

op 


25*  11' 
81*  2V 
•40"  4»' 
53°  451 

6»'  8- 
S7'3Jr 
50°  53* 
41*50' 

08' sr 


1.  N^hOiU.  VesuTiuB,  Sec.    8.  EkeoliU^  Is.  L&veo,  Norway.  Elefo. 


TJsnaUy  in  tMck  six-  or  twelve-sided  priisms  with  plane  or  modified  sammita. 
Also  massiTe  compact,  and  in  embedoed  grains;  stnictare  sometimes  thin 
columnar. 

Cleavage :  m  distinct ;  c  imperfect.  Fracture  subconchoidal.  Brittle. 
H.  =  5-5-6.  G.  =  2-55-2*65.  Lnster  vitreous  to  greasy;  a  little  opalescent  in 
some  varieties.  Colorless,  white,  or  yellowish;  also  when  massive,  dark  green, 
greenish  or  bluish  gray,  brownish  red  and  brick-red.  Transparent  to  opoqna 
Optically  —  Indices: 


Hte  Somma 


A.rkaiisas 


w.  =  1- 


-1'648 


^  1-541A 
=  1-5487 
w.  =  1-5489 


=  1*584-  1-587  Dx. 

=  l  -58?e  WoUP. 

e,  =  1-5878  Wadsworth*. 

e,  =  1-643S  Peofleld*. 


Etcbing  experiments  seem  to  prove  the  existence  of  pyramidal  hemtbedrism  witb  hemi> 
mOTpbism  lu  the  direction  of  i;  also  of  twinning  with  a  and  e  as  tw. -planes,  Baumb.' 

Var.— 1  Nepheliler  Olatsy.  Usually  in  small  glassy  crystals  or  grains,  transparent  with 
■vitreous  luster,  first  found  on  Mle.  Somma.  Q.  ~  3'56,  Vesuvius,  Scbeerer;  2-637,  ib.,  Breitli. 
Characteristic  particularly  of  younger  eruptive  rocks  and  lavas;  often  to  crystals  also  forming 
an  unindivldualized  ground-mass  {tuptielinitoidf. 

2.  SUaotite.  In  large  coaree  crystals,  or  more  commonly  massive,  with  a  greasy  luster,  and 
reddish,  greenish,  brownish  or  gmy  in  color  Usually  clouded  by  minule  iocluKioni. 
O.  -  2-S97  Miask.  Breitb.,  2  617  Brevfk,  Scheeier;  2  612  Laurvik.  Bgr.;  2-65  Arkausas,  Smith 
A  Brush     Characteristic  of  granular  crystalline  rocks,  syenite,  etc. 

Cotop,— E,Al,Si,0„;  if  R  =  Na  :  K  =  3  ■  I,  this  is  equivalent  to  3Na  O.K,0. 
4A1  0,.9SiO,  =  Silica  44-0,  alumina  33-2,  soda  15-1,  potash  7*7  =  100.  In  most 
analyses  Na  :  K  =  4  ■  1  or  5  :  1. 

The  above  is  the  formula  of  Scbeerer.  Cf  also  Rg. .  Ber.  Ak  Berlin,  695,  1876,  MId.  Ch , 
Erg.,  170.  1886;  Rauflt,  Zs.  Kr.,  2,  454.  1878;  Doelter,  il>  .  9,  321,  1834. 

From  synthetic  experiments,  yielding  crystals  like  nepbelite,  with  the  composition  NaAlSiO* 
or  NaJD.A1,Oi.23iO„  Doelter  decides  tbat'a  natural  soda-ncpbeliie  would  be  an  oribosiliate 
with  rils  formulft,  while  the  higher  silica  lu  the.potnsh  varieties  may  be  explained  by  tbe 
presence,  in  molecular  combination,  of  EAlSl,Ot  or  K^O  AliOi.4SiO,  (='  leucite).  This  wu 
also  suggested  by  Rnmmelsbcrg,  and  seems  very  probable,  although  not  agreeing  strictly  with 
Scheerer's  formula  above.  It  is  to  be  noted  that  the  other  species  of  the  group  are  nonnai 
ortbosillcAles,  viz.,  eucryptite  LIAISiOt,  and  kaliophilite  KAlSiO,. 

Anal.— 1^,  Scbeerer.  Pogg.,  49.  359,  1840,  also  Other  analyses.  4,  Kg  ,  Min  Ch..446. 1875 
5,  Rff..  1  c,  1876.  6,  llaufl.  I  c.  7.  Jannetloz,  Bull.  See.  Min  ,  6,  1883.  8,  9.  Scbeerer, 
Pogg.,  4tf,  891,  1889.  10,  F  Koch.  Jb.  Mhi.,  Beil .  1,  t4S.  1880  (cf  also  Min.  Mitlli..  880,  iSHi. 
11,  13,  LorenzeD,  Min.  Mag.,  6,  59,  1882.  13.  Clarke.  Am  J.  31,  863,  1886.  14,  IS.  Lem- 
berg,  Zs.  Q  Ges..  28,  S48-9,  1876    Also  Sth  Ed.,  p. 
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1.  Tennrlu 

% 

«. 

A. 

7.  Deaise 

&  Efttzenbuckel 


8-W 


»-6oe 
8-n 


610. 
44  08 
44  89 
44-04 
4BW 
4  44-96 
1  44-06 
48-18 


Al,Oi 

88-28 
88-04 
84-06 
88-18 
84*49 
88-S8 
88-60 


Na>0 

16-44 
14  88 
16-01 
16-25 
15-60 
16*00 
18-61 


£■0 
4»4 
4-78 
4-68 
7-14 
4-66 
4-76 
0-00 


CaO 
1-77 
1-82 

a-ci 

0-45 

0-  48 

1-  85 
1-50 


H,0 

0  21  Fe.o.,MD»o.  0  es^ido-ss 

0-21  Fe,O..Hn.O.  0*80=  90-4» 
0-81  HgO  fr.,  FeiO.  0  44  s= 


—  =  W-68 

—  =100*15 
0-15  =  100-18 
0-80  -  98-49 


UOl-19 


9.  Bterik  2-617 

10.  Ditr6 

11.  Oreenland.  cryit.  2*60 

13.  "  moM.  8-68 
18.  Litchfield.  Me. 

14.  FredrikSTftm 

15.  Mkik 


48*70  88-81   16-88  5  60  0*84  1  89  Fb.Oi  107 «  100*74 


8-07  Fe,0, 1-10  =  100*70 
8-11  =  90-66 

—  Fe,0,  0-92.  Cl-fr.  =:  99  48 
0-94  Fe,0,  0-70,  CI  ft*.  =  99  68 
0-86         tr.  =  100-8B 
0-70  =:  100-49 
1*81  =  99  96 


i  44-45 

81*99 

16*71 

6-17 

0*88 

45-86 

89-41 

14-86 

6-84 

1-68 

48-89 

88-86- 

16-68 

6-68 

0  70 

41  -87 

88-94 

15-08 

6-68 

0-47 

48  74 

84-46 

16-68 

4-66 

tr. 

46-10 

88-28 

16-86 

6-05 

48-48 

88-46 

16*44 

6*48 

Pyr^  •to.— B.B.  fiuea  quietly  at  8-5  to  a  colorless  glass.   Oelatinizes  vitb  adds. 

Oba.— Nephelite  occurs  both  In  andent  and  moderu  Tolcanic  rooks,  aad  also  lu  ciyslallfne 
locfca  allied  to  granite  and  rnelss;  in  recent  volcanic  roclcs  it  is  In  glassy  cr>-Bt&]a  or  grains  often 
associated  with  glaasy  feloapar  or  sanidine,  as  in  pboool/te,  or  -with  a  trlcHnfc  feld^ar  in 
lescbcnyte,  etc..  or  without  feldspar  in  nephelioyte  and  nepbelinbasalt,  as  that  of  Kalzm- 
bucfeeJ.  near  Heidelberg.  In  the  older  igneous  rocks  the  variety  eleeolite  is  present,  often  with 
orthoclase,  as  in  clsolite-syenite.  No  sharp  distinction  can  be  made,  Lowevei-,  between  the 
plntonic  or  intrusive  granitoid  rocks  carrying  nephelite  (eleoUte)  nod  surface  or  cffuslTc  rocks; 
thus  Derby  shows  that  In  Brazil  (Uinas  Qeraes,  SSo  Paulo,  etc.)  both  types  psss  into  each  other 
<Q.  J  G.  8oc.,  43,  457,  1887.  and  Dec  19,  1890). 

A  granitoid  rock  found  near  Klask,  Id  which  elnollte  Is  promfDent,  has  been  nniued 
miateyte,  from  its  locality.  A  rock  composed  of  orthoclase,  eleeolite,  and  sodallte,  from  Dltrd 
in  TroDsylTauia,  is  the  dUr&yU  of  Tschermak.  The  zircon-syenite  or  au^te-syeoite  of  Norway 
contains  much  eleeolite,  and  is  hence  often  called  also  elseolite-sj-enite. 

Nephelite  occurs  in  crystals  in  the  older  lavas  of  Hte.  Somnia,  wirh  mica,  venivinnite,  etc. ; 
at  Capo  dt  Bove.  near  Rome  (the  locality  of  iy^e  p4w4o-ne^tlir>e);  in  the  twsnlt  of  Kalzenbuckel, 
near  Heidelberg;  at  Heiches  in  Hesse;  Ausaig  In  Bohemia;  LObau  lu  &xony;  In  granuhir 
masses  embedded  in  the  basalt  of  Denise  near  F^y,  Haute  Loire  Fboiiolytcs  carrying  nephelite 
occur  on  Fernando  de  Norouba  and  also,  with  the  gmnitoid  foyaylcs,  ezttDslTely  in  Brazil  in  th« 
|in>vinces  of  Minas  Geraes.  SAo  Paulo.. Rio  de  Janeiro  (cf.  Derby,  1.  c,  ^al.) 

£lsolite  is  found  at  StnTem  and  Fredriksvam,  Nor-nay,  and  at  tjitiny  points  in  the  region 
of  the  liangesund  fiord,  where  the  eleeoliie-syenite  is  characterized  by  the  number  and  Toriety  of 
rare minenus  which  it  contains  (see  BrOgger,  Zs.  Sr.,  16,  in  ihe  llmen  Mts.,  Ur&],  along 

-with  white  feldspar,  brown  hexagonal  mica,  zircon,  pyrochlore  etc  :  in  ihe  Tunkinsk  Mts., 
Siberia,  with  graphite,  cancrinite,  zlrpon.  In  the  sodallte-syeoite  of  Timiigdliarfik  and  Ean- 
^rdluarauk  In  south  Greenland.  In  the  elseolite- syenite  or  foyayta  of  Sierra  de  Uonchlquei 
aouihcrn  Portugal. 

Elseolite  occurs  massive  and  crystalli^d  at  Litchfield,.  He.,  with  cancrinite;  In  the  Ozark 
3f£9..  Dear  Magnet  Cove,  Arkansas,  with  brooklte,  scborlomlte,  eudialyte,  and  many  rore 
species:  in  a  boulder,  with  sodallte,  at  Salem,  Mass.  Elteolite-F^-euite  i»  also  found  near 
BeemerBVille,  northern  N.  J.  A  nephelite  btisalt  forms  the  m&sa  of  Pilot  Knob,  near  Austin, 
Tex  Otliei-  nephelite  rocks  occur  in  the  Kaweob  Uts.,  Nev.;  Elkbead  Mts.,  Col.;  and  the 
Peloncillo  Mts.,  Arizona.  A  granular  crystalline  rock  (fheralite  Roseub.),  cfmslsting  of 
Bephelfte  and  pl^loclase,  forms  intniBlTe  masses  In  the  Crazy  Mis.,  Montana.  An  elfeolite-syenlte 
cooiainiDg  sodnlite  occurs  in  Brome  Mt.,  Brome  Co.;  also  near  Montreal  and  at  Beloell,  BouTllle 
Co..  Quebec.  Canada;  further  stated  (Hunt)  to  occur  In  boulders  on  Pic  island.  L.  Superior. 

learned  nephelim  by  HsQy  (1801),  from  yetpeXr},  a  cloud,  in  allusion  to  its  becoming  cloudy 
when  immersed  in  strong  acid;  elaolite  (by  Elaproth),  from  eAator,  oil.  in  allusion  to  its  grea^ 
luster,  the  variety  having  been  made  n  distinct  species  earlier  by  Werner  (1808).  under  the 
German  name  of  FelttUin.  The  name  sommita,  derived  from  the  Yesuvliin  locality,  given  Ih 
1707  by  I>elametberie.  has  the  priority,  but  Werner  early  adopted  Haby's  name,  and  later 
authors  have  all  taken  the  same  course.  Moreover  sommlte  probably  included  some  of  the 
related  apecies  occurring  at  Vesuvius,  ss  mlcrosommite.  etc. 

The  ffobronUe  (gabbronite)  of  Schumacher,  1801,  the  dichter  Wemerlt  of  HausmauD,  1811» 
-which  baa  Imod  roerred  to  the  scapolttes  (see  5th  £d.,  p.  334)  was  elsolite  according  to 

'^'^^^ineral  from  Norway,  of  a  yellowish  brown  color,  called  pA/mite,  ia  voy  much  Itka 
eUeolite  (Dx.). 

.  i%]t^ — ITepbelite  or  elnollte  b  liable  to  ready  alteratloa,  and  usually  produoei  a  seoUto,  M. 
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fhonuonlte  or  analclte.  Tbe  otarkite  of  Shepnrd,  atcording  lo  Sratih  nnd  Bmsb,  is  tboimOBiie 
(q.T.).  and  its  situation  In  cavities  Id  elseolite  sbows  that  ft  is  a  product  of  aUeration. 

Brftgcer  describes  the  chaoge  of  tbe  elsolite  of  the  auglte  syenite  of  sotitbcrn  Nonny  loio 
aodalite;  into  aualcite;  oatrQltte  and  faydronephelite  (or  raniie)  fuel,  spreusiein;  inio  thtm- 
aonite;  also  ioio  potash  mica  (pinite)  and  kaolin.  8eo  further  under  these  species,  and  Zs.  Kr , 
16,  323-388, 1890.  To  tbe  alteration  ioto  aoalcite  Is  referred  tbe  eutbalKte  of  Esniarii  from  tbe 
ialaud  SlgtesS  (cf.  Dx.,  Min  ,  2.  xxxix,  1874). 

Oieuekiie  is  shown  by  Blum  to  be  a  pseudoraorph  after  this  species.  Il  differs  niaiolT  io 
contaiDing  several  per  cent  of  water.  It  occurs  iu  Greenland  in  six-stded  greenish  gnj 
prisms  of  greasy  luster,  with  basal  plane  and  pyramid  p,  haTing  cp  =  45°  nearly;  ftuci  al-o  ti 
CiiaDa,  in  Lewis  Co.,  N.  Y.,  with  the  same  augles,  for  the  most  part,  although  the  rci^iilu  o[ 
measurement  vary  raiher  widely  (41°  to  49*).  The  crystals  .of  Dinna  are  liexagonal  io  cleavage: 
yet  the  planes  of  cleavage  are  often  separated  by  layers  of  a  waxy  appearance,  without  luster 
orcleavage.  According  to  Oes  Oloizeaux.  the  mHterinl  of  ibe  crystals  acts  on  polarized  ligbt 
like  a  gum  or  colloid,  and  is  evidently  a  result  of  alteratiou.  Dyayntribiu  Shepard  from  Dust 
is  similar  to  giesecklte.  Liebentrite,  from  the  valley  of  Fleims.  in  Tyrol,  is  a  similar  pseudo- 
morph.  Gieseckite  was  named  for  Ch.  Giesccke  who  early  In  tbe  century  brought  it  ftma 
Greenland.   See  further  PinjTE  under  the  Mica  Group. 

J.  Francis  WilHuxu  has  proved  (prlv.  coutr.)  that  .elseollte,  with  orthoclase,  may  be  fonned 
by  the  alteration  of  leucite.  Cryctala  of  altered  leucite  from  Magnet  Cove,  Arkansas (menttoiwd 
on  p.  848),  gave  tbe  results  under  1,  while  the  soluble  and  iiuoluble  portions  (calculated  lo 
100)  gave  S  and  8.  Of  these  S  is  elteolite,  8  is  orthoclase. 


SiO,  A1,0,*  CaO  MgO  K,0  Na.O 

1.  -Total         55  06   34-85  0-69  0-28   10  94  7-60 

2.  Boluble  42  17  84-90  0  87  0  31  1106  16-79 
8.  /W0l.        68*84  19-01   0-44  0-88   13-78    3  00 

*■  Ind.  some  Fe|0|. 


H,0 

1-78  SrO,LIiO<r.  s=  10040 

—  =,100 

—  =100 


Axt^— 3bde  artlOcfially  by  Fouqu£  and  Livy  by  fusion  of  %  mixture  of  tbe  elemeou  of  the 
mineral,  C.  R.,  87,  961.  1878;  also  by  Hautefenllle  by  fnatDg  a  mixture  of  silica  sod  sodium 
alumlnate  with  an  excess  of  sodium  vauadate;  later  by  Doelter,  as  already  noted.  Funlier. 
Lemberg  has  obtained  tbe  potash  nepbelite,  EAlSiO,.  by  digesting  eiRoliie  whb  potsjsiuni 
brdiate,  Zs.  G.  Ges..  37,  966,  I88S,  cf.  also  lb..  28,  547 «f  »eq.,  1876.  40,  637,  1688.  Cb.  AO. 
Iiiedel  have  obtained  nephelite  by  heating  finely  divided  -muscovite  and  potash  to  BOO*  in  tbe 
presence  of  water,  Bull.  Soc.  Min.,  13, 129,  1890. 

R«£.->  Mie.  Somma,  Min.  Russl..  2,  160,  1854;  9.  347,  1885;  cf.  StrUvcr.  who  gim 
-  48*  60{',  Albanl  Mts..  Zs.  Kr..  1.  340. 1877.   *  See  Sec.  Rend.  Accad.  Kapoli.  1843.  Fogg.. 
g.-Bd..  3,  478,  1851;  8vr..  Au.  Acc.  Tonno,  3, 138.  1867;  Klein.  Norway,  Jb.  Hhi.,% 
18^.  ■Baumb..Z8.Kr..  6.  309,1881.  «  MiiL,  1,  286. 166S.  •  Quoted  by. Ronnbiiach.  Mikr. 
Fbys.,  868, 1885. 


368.  SUORTPms. 
Utbtonnephelin  Germ. 
1. 


&.  J,  BntA  and  £  A  i)ana,  Am.  J.  8c,  30,  866,  \m 

2.  HexagoDal.    In  Bymmetrically 

arranged  cryatals,  embedded  in 
albite. 

Cleavage:  basal.     G.  =  3-667. 
Golorle&s  or  white.  TranspareDt. 

Comp. — An  ortliosilicate  of  lithi- 
um and  alaminium,   LiAlSiO,  or 
Li,O.A],0,.2SiO,  =   Silica  47-6, 
alumina,  40-5,  lithia  11  *d  =  100. 
Anal.— 8.  L.  Penfietd,  1.  c. 


SiO, 
48-18 


Al,0, 
40-50 


lii.O 
10-90 


K,0 

0-47  =  100 


An  analysis  of  "  <f  spodumene"  (tes 
99'06:  the  analysis  of  tbe  soluble  portion, 


Fig.  1,  Section  i  fibers;  2.  |  fibers,  showing 
eucryplite  embedded  in  albite. 

p.  868)  gave:  Insoluble  portion  67  56.  soluble  32-10 

reduced  to  100.  gave  the  results  above.  The  latter  (eucrypUte)  gelatinizes  with  hydiochtoric 
add. 

Obs.— Euciyptite  is  known  onlv  as  foruitug  witli  ulliiLe  au  apparently  homogeneous  nib- 
stance,  derived  from  the  alteration  oi  spodumene  at  Braochville.  Conn.  The  microscope  showi 
tbe  two  minerals  of  which  this  substance  is  made  up,  and  chemical  analysis  serves  to  separttfl 
tbem. 

Named  from  tv,  imU.  and  Kpvuroi,  eoneealed. 
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3S9.  KAUOPBUJTE.  MieHteh,  HId.  Mitth.,  8, 180,  im.  FVicelllte  S.  Seaeehi,  Reod. 
AccNspoli,  Dec.,  1888.  PliacelUte.  Pbaceltte  fiuilw.  Mln..  2, 96, 188ft.    KallneptaellD  G«rM. 

Hexagonal.  In  bnndleB  of  slender  adoalar  crystalB,  also  in  fine  threads  filling 
the  rock  cobweb-like. 

Cleavage:  basal,  perfect.  Brittle.  H.  =  6.  G.  =  2-493  Sec.;  j!*602  H. 
Loflter  silky,  brilliant.   Golorlees.    Tranaparent.    Optically  nniazial,  negatire. 

Com^— KAlSiO.  or  K,O.Al,0,.2SiO,  =  Silica  38-0,  alnmina  32'3,  potash  29-7 
=  100. 

AittL-l.Uieriscb.  2,  BiMbofl.  IbkL  8,  £.  8co.,  1.  e. 

810,  Al.O.  GaO  E,0  Ka,0 

1.     i  87-45  88*48  818  87  80  8'28   =  101-58 

8.        87-08  8»'47  101  88'48*  l  lO^  Fe,0. 8-78.  Ign.  1-06  =  lOO  W 

&        87-78  88-08  —  8&-80  0  S7    =  100*48 

*  Determiaed  separately. 

Decomposed  by  bydroobloric  acid  witb  ^latlolztUlon. 
Om.— Duscribisd  by  Mieriscb  (ka^ophiUte)  a&  occuniDK  In  ejected  maases  from  Hte.  Somma; 

Sf  Seaccht  {faeeltiU)  as  occurring  to  a  rock  coDsistlog  of  augite  witb  more  or  less  mica,  leas 
ten  Id  a  gray  graoulur  calcite  associated  with  darlt  colored  atiglte  and  yellow  melilite.  Tba 
needles  are  ofteu  coaled  witb  a  grayish  incrustation  of  calcium  carbonate. 

There  can  be  no  question  as  to  tbe  identity  of  tbeae  two  minerals,  although  some  authors 
ban  failed  to  recognize  it. 

Kamed  from  laUitim,  and  <f>iXoi, friend.  In  allusion  to  tbe  potash  present,  it  belDg^eaaen- 
fiiUy  a  potash  nepheHte.  Phaoelite  Is  from  ^iceKoi  (or  ^citceXkai),  a  bundia. 

AxOL—A.  crystalline  potash  nephelUe  haa  been -formed  by  Xemberg  by  dlgeaUng  eUaolIta 
with  potasdum  hydrate  as  noted  on  p.  488. 


360.  OANORDirrB.   G.  Bote.  Pogg ,  47.  879.  1889. 

Hex^onal.    Axis  t  =  0-4324;  0001  A  10U-=  26°,  and  mp  =  •64% 
25°  58'  T6rnebohm*.   Rarely  in  prismatic  crystals  with  a  loir 
terminal  pyramid.    TTsnally  massive. 

GleaTage:  prismatic  (m)  perfect;  a  less  bo.  H.  =  5-6.  G.  = 
2-42-2-5;  2*404  Ssemann  &  Pisani.  Color  white,  gray,  yellow, 
green,  bine,  reddish.  Streak  uncolored.  Luster  sub-vitreous,  or  a 
uttle  pearly  or  greasy.  Transparent  to  translucent.  Optically 
nniaxial,  negative.  Bid. 

Comp.^H,Na,Ca(NaC0,),Al,(SiOJ,  or  3H,0.4Na,O.Cft0.4ALO,. 
9SiO,.2CO«  —  Silica  38*7,  carbon  dioxide  6*3,  alamma  29*3,  lime 
4-0,  soda  ir-8,  water  3-9  =  100, 

Tbe  formula  is  often  written  as  If  tbe  compound  consisted  of  a  silicate  of 
aodhiin  and  aluminium  analogous  to  nephelite,  with  calcium  carbonate  and 
water.    This,  however,  has  been  repeatedly  shown  to  be  an  incorrect  view  of  tbe  chemical  con« 
stitutiou;  the  COi  must  be  present  aa  a  radical,  probably  (NaCOi)-   The  early  view  that  can* 
crinite  was  simply  an  altered  form  of  nephelite  has  long  since  been  disproved. 

AnaL— 1.  Kauff,  Zs.  Kr.,  2  4Q6,  1878.  3,  A.  Koch.  Jb.  Min.,  Beil.,  1. 144,  1880.  8,  Lem- 
berg,  Zs.  0.  Oea..  39.  S98,  1887.  also  36,  S94.  1888.  4.  Llndatram.  O.  F6r.  F6rh.,  6,  548, 1888. 
6, 6.  7.  F  W.  ClarkA  (and  Biggs),  Am.  J.  Sc.,  31, 208, 1886.   Also  Sth  Ed.,  p.  889. 

SIO,  AUO.  CaO  Na.0  E,0  CO.  H,0 

J.  Hiask        a.  s  8-460      I  •  87-28  28*30  6-96'  17*76  0*80  6-16  4-08  Fe«0.  0*44  s 

8.  Ditrd  *    88-68  2Q  73   6-24  18-28  8-88       8-78      =  98*77  [101*01 

Z.  "  Brevib "  87  01  86*48  719  18  86  —  7-87  8 13  =  99-87 

4.  aOuWbftrg  Q.  =  i-4S  88-36  8616  4'78  80-86  O  Tl  6*42   8  81  Fe,Oi  0*86,  KgO 

[0*14  SO.  0-54,  P.O.  0  08.  CI  0  08  =  101*18 

5.  Litclifield,  He., f^ran^feOw  86  39  80*13  4  37  19*56  018  tt-96  2-98  =  100  86 
«.        «•  "  paU   "  85-88  29*46   5  12   19  88  0  09  6-50  8*79  =  100-11 

7.  "  Mgki"  87-28  38-88  4  40  19'48  0*18  6-83  8-86  HgO0*07  =s99'70 

Pyr^  etc. — In  the  closed  tube  gives  water  B.B.  loses  color,  and  fuses  (F.  —  2)  with  Intu- 
mescence to  a  ivbile  blebby  glass,  the  very  easy  fusibility  dlsiinguiahiog  it  readily  from  nt^belitei 
Efferrescea  witb  bydrochwncactd.  and  forma  a  Jelly  on  heating  but  not  bafore. 
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OlMk— Ebnnd  at  Mluk  In  the  Unl;  of  citron-vellow  color  at  the  IbiUnA  giaphlte  mtoe 
Id  the  Tankinsk  Uts.,  400  vents  west  of  Irkutsk,  in  a  coarse  gianlle,  with  droon,  caldte,  snd 
magnetite;  at  Barkerlg  and  other  points  In  the  Langesund  nord,  Norway,  whitisfa  and  pali 
yellowish,  wax-yellow,  less  often  blue,  assoefated  with  blue  sodalite  and  "  bergmannlter  it 
Ditr6  ia  Tronsytvaaia,  pale  flesh-red,  in  the  rock  called  dUrogte^  conciitiDig  of  ortlioclas^ 
elaolite.  and  sodalite. 

At  Litchfield  and  West  Gardiner,  He.,  with  elaeoHte  and  bitfe  sodalite. 

Named  after  Count  Cancrlu,  Ruseian  Minister  of  Finance. 

Alt. — Occurs  altered  (but  snwtnely.  Bgr.)  to  natroUta  (AtfrymannAs)  or  qtrenateln. 
Saunann  and  Pisani.  Ann.  Ch.  Fhya.,  67,  800, 1808. 

Lemberg  describes  the  transformation  of  cancrlnlte  b<riHng  with  aCaClt  solatlon  at  180*- 
100'  into  a  "  Ealk-cancrintt;"  also  by  action  of  E*CO>  into  KAlBlOt;  while  that  was  cbannd 
by  NatCOi  to  a  cancrlnlte;  also  caucrinite  to  a  hydrated  Mg-Al  silicate  \a  the  action  of  Hg80«. 
See  further  Zs.  O.  Oes..  36.  503,  1888,  39,  098.  1887,  40.  627.  1888. 

Rs£— I  Elfdalen,  O.  Ftfr.  FOrh.,  6, 890, 1888.  BrOgger  measured  on  crystals  (fig.  above)  from 
the  Laogesund  fiord,       =  60°  to  66°,  the  best  mean  value  being  68*  1';  this  gives  6  =  0-4408. 

Kaia-cakcrinitb  LmAerg,  Zs.  O.  Ges.,  28,  683t  1876. 

Granular  massive.  H.  =  6.   Cleavage  none.  Colorless.   Doubly-reftmcting.  Analy^ 
8iO.  89-88     A1,0,  88  M     CaO  17  68      NaiO  0-76     CaCO*  8  09  =  100-84 

Gives  off  DO  CO,  in  the  cold  with  cmcentrtted  hydrochkirle  acid  only  oa  beating,  vhoi 
the  silica  BOps rates  as  a  jelly. 

From  Vesuvius,  associated  with  calclle,  wollastonlte,  and  brown  garnet.  On  the  lime: 
cancrlnlte  formed  by  digesting  caucrinite  with  a  hot  solulioii  of  CaCU.  see  Lemberg  abov^ 
and  2a.  G.  Ges.,  86.  mC  188& 


361.  BaOROSOMBOm  Beaedd,  Bend.  Accad.  Napoli.  Oct,  1878,  and  Zs.  O.  Get.,  Mk 
606. 1878.  HikroBOmmtt. 

Hexagonal.  Axis  b  =  0-41834;  0001  A  lOll  =  *25*'  47'  Scaochi'. 
Forms:  e  (0001,  O):  m  (lOiO.  7),  a(il90,  tf-8)»  n(8l80,  H):  p(10ll,  1).    iLnf^:  fp  = 
25'  7',  OTP  =  64'  18'.  ap  =  67"  58'. 

In  minnte  prismatic  crysl;^  faces  striated  vertically;  e  dnlL   Crystals  ofttin 
gronped  together. 

Cleavage:  m  perfect;  c  leas  distinct  H.  =  6.  G.  =  2*444  Banff  ;  2-42-2*53 
Sec.  Luster  on  m  silky,  brilliant ;  otherwise  vitreons.  Cdorlees.  Tiuisparent. 
Optically  uniaxial,  positive^  Btd. 

Comp. — According  to  Ranff^s  analyses,  nearly  (Na,KV  Ga«Al^i„0.,801^; 
may  be  written  4(Na,E)CaAl,(SiO.),.4(Na,E)Cl.(Na,K)80,.   The  true  constitu- 
tion of  the  mineral  is,  however,  complex  and  nnoerUtin;  carbon  dioxide,  is  alao 
present  in  small  amount. 

AnaL~l,  S,  Scaccbi,  Kend.  Acc.  Napoli.  April,  1876.  8,  4,  Banff.  Zs.  Kr.,  a.  468.  187ft 
8.  Ulerisr  ,  Min.  Uittta.,  8,  161,  1886. 

810,  A1,0,  CaO  NsiO  E,0  CI  SO.  CO. 

1.  Larg4  ormL                     |  82  31  20  22  12  60  10  14  0-79  6-71  4  48  —  =  10210 

2.  Mier.     "                       %  80*34  10  08  9  87  7  90  7  82  5  26  —  ^mOi 
&  (»Vf(.  0M0rIaM  G.  =  fl-444  (  88-81  28-87  10  60  11*80  7-14  7  09  8  86  1  65    Sir.  = 

flOSIl 

4.     "    mOmp  88.23  28  98   10  36  1101   711   6  36  41U  1-26    8  «r.  = 

[10181 

6.  84-80   28  59*   9-70      undeL      0  84   8  02    -  iga 

*  Fe,Oi  Id  small  amonnt 
Deduct  oxygen  equivalent  of  the  chlorine,  viz.  in  1, 1  51  p.  c,  3, 1*76^  8, 1*00;  4,  I  Mp.  c 

Pyr.,  eto.— B.B.  fusible  with  difficulty.  In  hydrochloric  acid  dec(»npOBed  with  aepumttCB 
of  gelatinous  silica. 

Obs.— Occuks  at  Vesuvius  on  Uonte  Somma  in  ejected  masses,  and  In  the  leucitle  la-va. 

R«e— >  Sec..  1.  c.   Cf.  Bath,  Fogg.,  Erg.,  6.  372,  1878;  Rauff.  t  o. 
DAvrmL   Davlna  MmUieeUi  and  Covelti.  Min.  Vesuv..  1835 

Hexagonal;  in  cr;^als  resemt'lng  nepbelite.  Cleavage:  basal  and  prismatic,  perfect. 
Fnuture  concholdal.  H.  =  6-5.  G.  =  2*40  Hald.,  3-43  BrSth.  Luster  vitreous  to  peatly 
on  cleavsge.  Colorless  to  white.  Translucent  Optically  uniaxial,  positive,  Btd.  InfficeK 
ML  =  1-616.  €,s  1-619.  Dx.  (see  Btd.,  Bull.  Soc.  Min.,  6. 141, 1888).  Composition  near  can* 
erinfte.  AoalT-Bg..  Fogg.,  109. 679^  1860. 
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SiO,  A1,0>  CaO  Na.0     E.0  CO9  H.0 

1.         38  70  26  10  9-89  15-78      1*10  fiUS  1 M  G1*V  aslOO-W 

8.        M-81  28-66  10*88  1S8S      1*81  6*01  undeL 

8.         86-96  88-81  9*89           undeL  «*04 

Tusei  with  iDtumescence  to  a  clear  slightly  blebby  glaas  ooloTing  the  flame  yellow  (aoda). 

from  Monte  Somma  with  oepbelite,  etc.  Much  B(H»Ued  davrne  la<(xilyniienMcnitmite;  the 
Axbteoce  of  a  cancrlDite-like  mtneral,  however,  can  hardly  be  douVjOd.  Oroth  Indiidei  davyM 
■nd  microaommite  under  sommlte,  Tab.  Ueb.,  123, 1889 

Catouhitb.   MonUMtU  and  OovelU,  Hln.  VeauT. ,  1625. 

Fmm  MoDte  Somma  with  davyne,  etc.  -Oenerally  anumed  to  be  Identical  with  nephelite^ 
but  perhaps  rather  belonelDg  to  mlcRMonmite  (Sec.)  like  which  it  Is  optlcallv  positive  (Btd.k 
Boll.  60c  Utn.»  b.  141,  im 


8.  Sodalite  Oronp,  iMmetrio. 


BodaUta  Na.(AI01)A1,(SiO,). 

863.  Hatlynite  (Na„Ca),(NaSO..Al)Al,(SiOJ, 

384.  HoseUte  Na,(NaSO..Al)Al,(SiOJ, 

865.  Laiorite  Na,(NaS,.A])Al,(SiO.), 

The  formnlas  are  written  above  in  the  form  suggested  hy  hrdggfiT,  who  shows 
that  this  group  and  the  one  following  may  be  inolnaed  with  the  game^  in  a  broad 
jfronp  characterized  by  isometric  crystallization  and  a  close  resemblanoe.in  compo- 
sition. See  farther  under  the  GAByKT  Group  proper^  p.  437. 


368.  80DALITB.  Sodallte  (fr.  Greenland)  T^konum.  R.  80c.  Ed.  Tr..  6,  887,  read  Nor. 
0.  mO;  Phil.  Mag..  36,  471,  1810.  Olaukolith  WMge,  KanL  Aich.,  28,  582, 1848. 

Isometric   Observed  forms': 

•  aOO.  «);     (110,0:  •UU.l)';  »(«ll-«-8).  ^(«1,44)>. 

Twins:  tw.  pi.  0,  forming  hexagonal  prisms  by  elongation  in  the  direction  of 
an  octahedral  axis.  Common-form  the  dodecahedron.  Also  massive,  in  embedded 
grains;  in  concentric  uodules  resembling  chalcedony,  formed  from  elteolite. 

Cleavage:  dodecahedral,  more  or  less  distinct.  Fractnre  conchoidal  to  uneven. 
Brittle.  H.  =  5*5-6.  G.  =  2*14-3*30.,  Xioster  vitreous,  sometimes  inclining  to 
greasy.  Color  gray,  greenish^  yeUowiehj,  white;  sometimes .  blue,  lavender-btnc^ 
ught  red.   Traasparent  to  trattu^KSCoii,'  Streak  uncolored.   Befraotivb  indices: 


Bolfiia  n,     1*4796  LI    11,=  1*4887  Na 


n;  =  1*496  yfolef,  Feoama*. 


BrOgger^  finds  the  etching-figurea  triangalar  In  form,  and'  aymm^etrlcal  to  a  dodecahednl 
Caoe.normal  to  the  face  etched,  but  not  symmetrical  to  the  cubic  t^ei  ntemal  to  this.  Ttom 
this  It  la  ODDCluded  that,  the  crystals  ore  tetmhednd  and  twlmied  with 
the  cube  aa  tw.  plane 

Var. — 1 ,  Ordinary,  Tarying  in  color  from  bright  azure  blue  to  gray, 
yellow  or  greenish.  Crystals  aot  common;  usually  in  dodecahedrons. 

3.  In  reniform  or  nodular  forms  with  coDcentric  structure,  often 
resembling  chalcedony.  Fracture  conchoidal  to  even.  Luster  dull. 
Color  blue  to  gnj  wgreen.  Formed  from  elaolite  In.  the  elseolite- 
syeoite  of  soaUieni  Norway.  TbU  mtneral  is  called  alauioliih  by 
Weibye.  Jb.  Min.,  776. 1849.  Karat.  Arch..  22.  682. 1848.  This  name 
Via  earlier  glTen  to  a  blue  mineral  from  tiie  L.  Baikal  region,  wliich 
is  a  massive  Kind  of  ac^lite  (see  p.  469).  A  8Q*caUed  "glaucollte" 
from  L.  Baikal.  Investifl^ted  by  BrOgger  and  BBckatiOm..  proved  to 
besodalite,  anal  4. 

Com  p. — N:a,(AlCl)Al,Si,0,,  =  Silica  37*2,  afuniina  31*6, 
aoda  25*6,  cUloriue  7'3-=:  101'7,  deduct  (0  ^  201)  .1*7  =  IOC.    Potassium  replaces  « 
■mall  p.a^  pf.the  aodtuDr* 


Mte.  Somma,  Sblc. 
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The  Above  is  the  formala  of  Brdg^r,  which  not  only  agrees  well  with  the  bert 

analyses,  but  also  brings  oat  the  relation  to  the  garnet  group,  cf.  p.  437. 
The  formula  may  also  be  writteu  SNaAlSiO,  +  NaCL 

Aiud.— 1.  3,  Kk.,  Pogg..  109,  674.  1660.  ».  Hofmauu.  ib.,  47,  S77.  1889.  4,  Brileger  sod 
BackstrOin.  Za.  Sr..  18,  sBS.  1890.  6,  BftckstrOm.  Zb  Er.,  10, 18U,  1890.  6.  Lorenzea,  Hin. 
Mag.,  6,  88,1888.  7, fldscfaer. quoted  by  Bath,  Ber.  oled.  Get.,  March  18, 187fl.  8,  Bunbernr, 
Zs.  Sr.,  6,  583,  1881.  9,  F.  W.  CUrke,  Am.  J.  Sc.,  31.  864,  1888.  10,  11,  Handogton.  Trua 
Koy.  Sec.,  Canada,  4  (8),  81.  1886.  13.  Ch.  and  Q.Frtedel,  Bull.  Soc.  Mln..  13. 18^  1890.  Set 
alao6tb£d.,p.830. 

G.        SiO,   Al.O,  CaO  Na>0  E.0  CI 
1.  VesuTios,  eotorte$$       2  186      8818  8168    —    24  87    —    6*69  =  100*86 
a.       "      grem  88-76  84-68    —    28-48    —    2  65  -  99-86 

8.  IlmenMtB.,UM  8  288      88-4a  82^  0-82  24  47    tr.    710  =  108-S8  [10215 

4.  L.  Baikal.  Mm  8  801      86-74  81-96  O  il   26-96    ir.    711 80, 0 11,  igD.M7  = 

6.  L.  ArO,  00fMm<r.  MOM  88  12   80-85   0*44   84  77   1  14   6-65  ign.  8  88  =  103-7S 

6.  Oreeolaad,  ffram         8-31       86  50   81  68  0  26  86  80  018  7  80  Fe>0.  0*18  =  102-35 

7.  Ditr6  8-888  ^88  66  82-81  O  VS  104  6  08  H.O  2-b6  =  100-44 
B.  Bolivia,  Mm              S-841      87-96  80*96  0-46  aS-98  0*74  0-84H.O110,Fe,O,0^ 

[CO,  tr.  =  100-34 

fi.  Lltchfleld,  Me.,  M««  37  88   31  87    —    24-66  0  10   6  88  H,0  107  =  101-76 

fO.  Montraal  8  80       87-62  8188  0  88  8516  0  78   6-91  Fe,0,.  MgOfr.  = 

11.  Ice  R ,  Becky  Mtl.  8  298  87-60  81-88  —  86-60  0*87  7-18=  108-86  [10810 
18.  ArtgUial     '  8-88       88-66  88-84    —    86-7fr  0*67  6-82  =  10108 

From  the  above  analyses  tbe  ozygen-equlvalent  of  the  chlorloe  Is  to  be  deducted. 

A  greeo  todalite  from  Vesuvius  gave  Lemberg  (Zs.  O.  Clu.,  38.  600, 18'n>8-98  KstSOt  pos> 
sibly  from  admixture  of  haQynite. 

Pyr.,  eto.— In  the  closed  tube  the  blue  varieties  become  white  and  opaque.  B.-B.  foM 
with  ioiumescence,  at  8-5-4,  to  a  colorless  glass.  Decomposed  by  hydrochloric  acM,  wltb  wps- 
ration  of  gelniinotis  silica. 

Obs.— Occurs  most  commonly  in  syenite,  also  basalt  and  other  volcanic  rocks  often  associ- 
ated with  nephelite  (or  elseolite),  cancnuite,  and  eudialyte.  With  sanidice  it  forms  «  MdoMf 
traehjft$  at  Scarrupata  iu  lochia.  In  which  idso  occur  aiigite,  titanite,  and  magnetite  Id  otsisI*. 
In  Sicily,  Valdi  Noto,  with  nephelite  and  analdte.  At  Vesuvius,  in  bombs  on  Monte  Somma 
(cf.  Hierlsch,  Mln.  Hitth.,  8,  168,  1^),  In  white,  translucent,  dodecabcdral  crystals,  witk 
baltynite,  sanldine,  pyroxene,  mica,  and  rarely  In  green  dodecahedrons,  with  cubic  planes,  in 
limestone  along  with  vesuvtanlte  and  nephelite;  massive  and  of  a  gray  color  at  the  Eusetsinht: 
also  near  Lake  Laach.  At  Ditr6,  Transylvauia,  In  an  eleeolite-syenitc  with  cancrinite,  etc.  In 
the  foyayte  of  southern, fort ugal.  At  Miask.  iu  the  Ilmcn  Mts.,  blue  in  the  gnmjte-like  rock 
called  micucyte,  with  eleeollte  and  feldspar:  Sedlovaty,  in  tbe  White  Sea,  with  eudialyte;  in  itafl 
auglte-syenite  of  the  Langesund-flord  region  in  Norway,  in  the  islands  L&Ten,  LftvO,  Lille  Art, 
BigtesO.  etc.,  of  a  lavender-blue  color,  with  elsBoUte,  ssnrlte,  wOhlerite,  and  rarely  eudialyte,  bat 
for  the  roost  part  altered  to  spreusteln  (p.  608);  also  in  the  same  r^on  formed  as  a  later  moduct 
from  the  alteration  of  elseolite.  In  compact  form,  sometimes  resembling  chalcedony  (nnal:  5). 
Further  In  West  Greenland  iu  sodalite-^enite  on  both  sides  of  the  fiords  Timugdlisitik  and 
Eangerdluarsiik,  along  with  a  greenish  feldspar,  arfvedsonlte,  and  eudialyte:  the  ctystals  SR 
often  dodecahedrons  and  inclose  microscopic  ciTBtBis  of  arfvedsonite.  thus  gaining  a  greenU 
color:   Fobnd  among  the  ruins  of  Tlabuanaco,  Bolivia,  exact  locality  unknown. 

A  blue  variety  occurs  at  Litchfield  and  West  Gardiner,  Me. ,  masdve,  with  distinct  cleange, 
associated  with  eueolite.  zircon,  and  cancrinite,  and  fheatteratlon'product,hydrouephelite;  is 
a  vein  In  syenite,  at  Salem,  Mass.,  violet  to  azure  blue,  with  elsoHte,  orthoclase,  bltrthe,  and  rir- 
oml.  In  the  theralite  "  of  the  Crazy  Mts..  Montana.  Occurs  also  in  the  eleolite-qreoite  of 
Brome,  Brome  Co.,  of  Montreal  and  Beloell,  province  of  Qoebec;  In  flue  large  maaiee  on  let 
Blver,  a  tributary  of  Beaver-Foot,  in  the  Rocky  Mts.  near  EJddug  Horse  Paii,  Oillih  CotnmUa 

Named  in  afluslou  to  Its  containiog  soda. 

Alt— Sodalite  occurs  altered  to  kaolin,  like  the  feldspars,  and  also  in  oondltlona  f>f  partitl 
change.  Tbomsoolte  And  hydrouephelite  (a  soda-tbomsonite)  are  alteration  products;  also  mot- 
oovlte.  natrolite  (spreusteln,  wb.  see),  and  dlaspore,  see  Bn-..  Zs.  Kr.,  18, 184, 1880. 

Sodallte  Is  itself  in  part  derived  from  nephelite  (elnolite)  and  psendomorpha  afto-  nq^b^ 
from  Hte.  Somma  luve  been  described.  Also  occurs  in  Norway  In  comj»et  massive  fonu 
derived  from  eUeolite.  Further  MQgge  .has  shown  that  nepbelite  can  be  transformed  Into 
sodallte  by  the  slow  action  of  fused  sodium  chloride,  with  the  addition  of  vaporized  Nid 
(Rosenb.,  Mikr,  Pbys.,  284,  1886);  cf.  also  Umberg's  experiments,  Zs.  G.  Ges.,  1888,  1885^  1888. 

ArtiEi— Obtained  trr  Ch.  and  G.  Friedel  by  beating  to  500°  muscovlte  with  soda  in  tbe  pro- 
portions to  form  nephelite.  with  the  addition  of  sodium  chloride.  -  llie  crystals,  mixed  also  with 
crystals  of  nephelite,  were  rhombic  dodecahedrons  with  cubic  faces,  In  part  twtoa  with  tw.  pl.«, 
often  dongated  in  the  dincUon  of  an  octahedral  axis.  The  compodtian  of  theseciyatatsis jrina 
in  anal.  l£  9y  heating  with  water  6  gnuni  of  StOi.  6'10  AltQa,  8*6  Na,0.  and  1-85  Haa 
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ndl&ted  gloMes  were  obtained,  Inferred  to  bare  the  composition  of  aodaltte.  Bull.  Soc.  Kb.. 
13  168, 1^90 

'  Baf^>  Ulr..  MlB..  898.  1898.   ■  Klein.  Langesund  fiond,  Jb.  Hin.,  084,  1878.   *Z8.Er..  6. 
ni.  1881,  TeiuTiiii  crjrstala  gave  identical  results.  *  Bgr..  Zs.  Er.,  18,  SIS,  1880i 

803.  HaOvmITB  or  HAlJTnli.   LattalHa  (f r.  the  Campagna.  ancient  Lattum)  GAmewK  ta 

Mem.  read  la  IfjOS,  before  the  Accad.  de  Lincel  at  Rome,  but  uopublislied.  HaQyne  Bruun- 
Jfeetyard.  Gthleu  J..  4,  417.  1807,  J.  Mines,  21,  865,  1807  Berzeline,  L.  A.  2feekar.  BlbL 
Col7..  46.  52,  isni,  Kfgne  Hin.  Paris,  1885;  BatA,  Zs.  O.  Oes.,  18,  (M6»  1866  =  Harialite  2^ 
=  Gismondiiia  otlae<lrica  ifed.  Spada,    Auins,  Larialite  BaL 

Isometric    Obserred  foi  ms' : 

a  (100,  M);   d  (110,  i);   o  (111,  1);   «  (310,  i-S;   n  (311,  S-2). 

Twins:  tw.  pi.  e;  contact-twins,  also  polysyDthetic;  peneti%tion-twiiiB.  Some- 
times in  dodecahedrons,  octahedrons,  etc.;  bat  commoolT 
in  Foanded  grains,  often  looking  like  czystals  with  fused 
surfaces. 

Cleavage:  dodecahedral,  rather  distinct.  Fmctnre  flat 
conehoidalto uneven.  Brittle.  H.  =  5*5-6.  G.  =  2*4-2-5. 
Luster  vitreous,  to  somewhat  gi*ea8j.  Color  bright  blue,  sky- 
blue,  G^nish  bine;  aaparagu screen ,  red,  yeUov.  Streak 
Slightly  blnish  to  colorless.  Subtransparent  to  translucent; 
often  enclosing  symmetrically  arranged  inclusions.  Re- 
fractive index,  Niedermendig  ,  n,  =  1*4961. 

Comp.— Na,Ca(NaSO,.Al)Al,Si  0„.  This  is  analogous 
to  the  gamet_ formula  (Brogger)  where  the  j)Iace'  of  the^E, 

Albano.  Rath.  * 

Na, :  Ga  also  varies 
from  3:2;  potassium  may  be  present  in  small  amount. 

The  formula  may  also  be  written  2(Na„Ca)Al,(SiO,),  +  (Na„Ca)SO,. 

AfiaL-l,  Rg..  Pogg.,  109.  S77,  1890.  3,  Ralh,  2s.  O.  Oes.,  18,  647,  1866.  S,  4,  Ricciardi 
rOazz.  Ch..  17.  316,  1^7].  Zs.  Er.,  14.  519.  0,  Bnth,  Zs.  6.  Oes..  16,  84,  1864.  6,  BttckslrOm, 
Z<  Kr..  18.  m  1880.  7.  Wbltuey.  f^>gg..  70,  440.  1847.  8,  Sauer,  Inaug.  Diss..  Halle,  80, 
m  9;  10,  DoeUer.  Hin.  Uitlh.,  4.  461. 1881,  Also  6th  Ed.,  p.  882. 

O.        SIO,  Al.Oi   CaO  Ka.O  E.0    BO,    CI  H,0 
1.  Mfe.Somma.Uv«S-464  |  84-06  37  64  10-60  11-79  4-90  11-25    tr.      —  =  100  80 
8.  Albano.  tohiie 

beneiine  2486      B2-70  2817  10  85  11-71   4*64  1316  0  66  0-48  =  101-86 

8.  VuItuF.  2-448  84*68  87  00  II  BS  18*67  tr.  8*09  —  6*88=  100-76 
4.  -  8-466  88-78  37-42  10  08  18-36  8  38  13-81  —  —  =r  100  06 
SLLaach.M«M        S-481  f8811   37-86  11-70   16-89   1  12   13-54  0  88  0-20  Fe,0,  1  06, 

[MgO  0  32  =  108  01 

6.  83-80  87-88    881   18-08  0-86  13  62  OSl     —  MgO   O  il, 

[S  0-44  =  99-76 

7.  Niedermendie  |  84-86  38  29     7-87   18-92    —    13*07    <r.     —  Fe,0,  016 

*  '  [=  101 0? 

&  Isleta.  Canaries  88  25  38-31     7-64       17  21       18-25  017    —  =  99  63  . 

9.  CaDoYenle  81-99  38  08    9-88  15*58    —    13  04    tr.     1-50  Fe.O.  0-45 

L=  i*'0"4i 

10.  £tovao.Csi>eTerde  84-96  29-41    4*40  10-01.  0  88    811  0*86  l-88.Fe,Oi  1-88 

^  [=  100*28 

BiTMetiM  of  Necker  is  the  white  variety  from  near  Albnno  according  to  Rath  faual.  3,  and 
lig-  h. 

Fyr^  ttto.— Id  the  closed  tube  retains  its  color.  B.B.  In  ibe  forceps  fnsea  at  4  6  to  a  white 
giasa.  Fused  with  soda  on  charcoal  affords  a  sulphide,  which  blackens  silver.  Decomposed  -by 
hydrocbluric  acid  with  separation  of  gelatinouH  silica. 

Ob*. — Common  in  certain  igneous  rocks,  thus  in  baQ3[Qop1iyre,  in  phonolyte,  tephryte;  very 
conmouly  nssocinted  with  nephelite  and  leucite.  Occura  in  the  Vesuvtan  lHVas,.on  Mte.  Somnia; 
at  Helfl.  on  Mt  Vultnr,  Names,  of  black,  green,  blue,  ^eA,  and  brown  colors,  and  also  whiles 
and  inmetitQea  red  Inside  and  bine  outdde;ln  the  lavas  of  the  Campagna,  Rome,  and  also  ht  the 
peperfno  of  Harino  and  Laricda  near  Albano.  al^-blue,  bluisli  green,  and  sometimes  opaline, 
also  white  ibeneUnt);  at  MiedermeDdlg,  Uayen,  OlbrOck,  In  the  Kfel;  thephonolyteB  of  Hohcnt 
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irlel:  at  Ht.  Dore  ia  Pi^-de-Ddme ;  at  St.  Michael's,  Azores;  tlie  Cmasj  fadands:  the  Cue 
Verde  islands.  In  the  theralyte  of  the  Cracy  Uts.,  Montana.  Also  In  tba  Isois-lacuUof  & 

beria(p.  488). 

Named  in  honor  Of  the  Abbg  HaOy  (1748-1822). 

Bet— ■  Cf.  Mir.,  MId..  899.  1852;  Dx.,  Min.,  034,  1862;  Rath,  1.  c;  Hbg.,  Mtn.  Not.,*, 
4&  1888;  Sn.,  Zs.  Sr.,  1.  286. 187?;  in  Dana,  Min.,  Sth  Ed..  88S.  1868.  the  plues  811. 881  an 
)adaad.  soorce  unknown  to  author.  *  Tkchthatschefl,  quoted  hy  Bosenb.,  Mikr.  Phya ,  88^  ISBOi 

364.  MOBBUra, or  NoBBAB.  In ripis (L. Laach)lapiIl08elenDtiore8etBapphiro8reperire 
est.  Frshanu,  Orig.  Palatinarium,  2.  86,  1612.  Splnellon  J!fose.  NOggeralli's  Miu.  Stud.  Ged. 
Niedeniiein,  109,  J.  Pbys.,  69,  160,  1809.  BpineUao,  Nosian.  ^apr.,  Beltr.,  6,  871.  18IS. 
HaQyne  pt.  Nosean,  Kosin.  tome  autAort,  Noslte.  Noseanite.  Natron-haOyne  Vcg^tanff, 

Isometvio.  In  dodecahedroiiB.   Often  graunlar  massive.   In  twins  like  sod^ 

lite*. 

H.  =  5*5.  Ck  =  2*25-2'4.  Oolor  grayish,  bluish,  brownish;  aometimesblacL 
Translucent;  sometimes  nearly  opaque  from  the  presence  of  inclasions. 

Oomp.— Ka,(NaSO,.AI)Al,Si,0^,  Uke  hau^ite  (p.  431),  but  with  little  onto 
oalcinm.  The  percentage' composition  is:  Silica  31*7,  Bolphur  trioxido  14-1»  sla- 
mina  2Q%  soda  27'3  =  100. 

The  formula  may  be  written  2Na,Al,Si,0,  +  Na,SO,. 

AaaL— 1-4,  Bath.  Zs.  G.  Ges.,  16.  81, 1864^  also  ib..  14.  670,  1863.  8^  Saoer.  Inau.  Ite 
BaQe.  18, 1876.  6|  Doelter,  Mln.  Mitth.,  4, 461, 1881.  Also 6th Ed., 888. 

O.  SIO.  A1,0,  CaO  Na,0  E.0  QO,  CI  H.0  7e,Oi 

L  Laaoh,  difc.  »n.  2-881  86-72  ^  08  120  28-88  0-84  7-52  0-71  0-83  0-76  =  lOO  tt 

».     "     ih.gtr.   8-899  86*69  28'46  0  68  28*90  -  7  80  1-06  2  15  0-47  =  100-64 

a     "     gnh.      8-886  86-46  89-61  8*87  [20-59]  —  7  81  0  70  8  03  0-91  =  100 

■  ■  [20-1 


4.     "     eltar     8-899      86  87  28-60  4*0B  [20-7{n  tr.    10  00  1*08  0*87  0*28  =  100 
6.  Canatyls.  86  60  28  06  0-99  28-9^  —     7-64  0  76  1*87  0-96  =  100-K 

e.  Cape  Verde  Is.  80-99  89-41   0*21  20*91.  —    10*58  0*07  1*68  0-81  = '9»« 

Frr.,  eta— B.B.  like  haUynite.    Gelatinizes  in  acids,  yielding  no  hydrogen  sulphide. 

Obsr—From  near  Andemach  on  the  Rhine;  at  the  Diacber  Me,  in  loose  blocks  oond&Unf 
largely  of  sanidine  or  glassy  feldqwr,  with  mica,  loagneLite,  and  occasionally  zircon,  occuprin; 
cavilies  in  the  feldspar.  In  small  grains  or  crystals;  alBO  found  at  Bledeu  and  Volkersfeld  in  s 
leucite  rock.  In  the  phonolytesof  theHegau  at  Uohentwiel;  alsoof  the  Kaisersiuhl;  the  Csosiy 
and  the  Ospe  Verde  ishuida,  and  at  other  localities 

Named  after  K  W.  Nose  of  Brunswick  (1768-188S). 

Ra£^  Hubbard,  Min.  Mittfa..  8  862. 18^7 

ITTHXBITB  OvuUn,  fjchw.  J..  36,  74. 1833.  Skolopsite  JTM..  Oel.  Anzetg..  28.  688, 1848 
Alteration  products  of  hadynite  and  Doseltte  as  showa  by  Rammelsberg,  Ber.  Ak.  Berlin,  17% 
1864.  Min.  Ch.,  458,  1875;  also  contirmed  by  Van  Werweke,  Jb  MId..  2,  364,  1880.  Cf.  ilso 
Fischer.  Mikr  Min. .  86,  1869,  Lemberg,  Zs.  G.  Oes..  88.  610,  1876  For  analyses,  see  5th  Ed., 
p.  888. 

Ittnerlte  contains  10  to  12  p.  c.  of  water,  and  scolopsite  varies  in  the  water  from  none  to  lO 
.  c.    Ittnerlte  occurs  Id  translucent  dodecahedrons  or  granular  massive,  with  H  ~  5*6;  G.  — 
-87-2*40;  color  dark  bluish  or  ash-gray  to  smoky  gray;  luster  re^ous.   It  comes  from  Uw 
Eaiserstubl  near  Freiburg,  Baden,  at  Sasbacb  and  Endin^n. 


Scolopsite  occurs  granular  massive;  U.  =  5:  G.  =  2'68,  coloi  grayish  white  to jpale  redduk 
my,  and  is  also  from  the  Eaiserstubl,  and  occurs  in  the  same  rock  with  Itmerlte  (flscber,  Ber. 
Oe&  Freiburg,  1868).  Scoloprite  was  named  from  aic6ko^t  a  ^pUntar,  firom  ila  spliateiy 
fracture. 

366.  Z^AZURtTB.   Lasurit  Brdgger.  Zs.  Kr.,  18,  881,  1890. 

Lapis-Lazuli.  Saxtpetpoi  TheopJir  Sapphlros  Plin.,  37,  83.  Sappblrus  Agrio.,  Fm.. 
288,  1546.  Cyaoeus,  Lapis  IazuU  (Lapis  Azui  Arab.,  unde  nomen  Asuri.  aut  Lazuli).  B.  4t 
Soot,  Lap.,  378,  1686.  Lapis-Lazuli,  iJazur-Sten,  Jaspis  colore  cceruleo  cuprifer,  Watt.,  Mis., 
97, 1747.  Lapis-Lazuli,  ou  Pierre  d'Azur.  .PV  Trt.  Wall..  1,  186,  1758.  Zeolites  Bloa  Blot 
Zeolite),  Lapis  Lazuli.  Ov«(..  100,  1768.  Zeolithus  cantleus  e.  Bom..  LIthopb..  1,  46,  1711 
Lasorstein  Germ.   Native  Ultramarine.   Outremer  Fr. 

Isometric.  In  oubea  and  more  commonly  dodecahedrona  Also  mason, 
compact. 

Clearage:  dodecahedral,  imperfect.  Fracture  nneven.  H.  =  5-5*5.  0.  = 
2'88-2-45.  Luster  vitreous.  Color  rich  Berlin-blue  or  azure-blue,  Tiolet-bla« 
greenish  bine.  Translaoent. 
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CoBp._EsseDtially  Ka,(NaS,.Al^Al,Si,0„  as  shown  bv  Brogger,  but  contain- 
ing^in  moleculiu-  combination  (Na^Ca),(NaSO..AlJAI,Si,0„  or  haiiynite  (in 
Tsrying  amount),  and  Na/AlClJAl,Si,0„  or  sodalite.  The  percentage  eomposition 
of  this  altramarine  compound  (Bgr.)  is  as  follows:  Silica  31*7,  aluminii  26*9,  soda 
£73,  Bulphnr  16*9  =  \m%  ordednct  (0  =  S)  2*9  ^  100. 

AaaL— Brtgger  aod  BfickstrOm,  Zs.  Er.,  16,  286, 1890. 

SiOi     A1,0,     CaO     Ka>0     E.0      80.       S  CI 
Cential  Asia        88  82      27-61      6  47      19-45      0-88      10  46      8-71      0-47  =  99  S7 

Tliia  ii  Interpreted  as  equivalent  to  haQynlte,  ultramarlDe.  and  BodaHte  In'  the  ratio  dt 
77 : 16 :  7.   It  may  alao  be  elplained  by  ossumiDg  tbe  presence  of  Na4(NaSi.  AI)A1,Si*0„. 

Earlier  analyses  are  thti  foUowIng:  1,  KObler,  Rg.,  Mlu.  Cfa..  710^  im  8^  Schuhs,  lb. 
8.  Tarrentrapp,  FOgg..  49.  6}9.  1640.  4,  Hauer,  Vta.  O.  Relcfas.,  86, 1860.  6,  Schults,  1.  c. 

SiO,    Al.O,  Fe,0,    CaO     NaiU     H,0  80. 

1.  Orient  45-88     13-88     212     88  56     11  45     0*35     8  22  CI  0-48,  8  ?-  08  78 

8.     "  48-26     20  32     4  20     14-76      8-76      —      B-67  8  8-16  =  100 

&  Bucfaarel  45  50    81  76     iir.       8-62      9  09    0  18    6  89  Fe  0  86,  CI  0-42.  S  0*96 

4.  DiinS  40  54    48  00    0  86      114  1-93      —  =  100  [=  9811 

6.  Andes  45  70    25-84    I  SO      7-48     10-55      —     4*82  8  8-96.  E.0  1*80  =  100 

Ymai  1»  6-7  CaCOi,  from  8.  88-69  p.  c.  CaCOi.MffCO.,  and  from  S,  88-77  CaCO. 

bare  been  deducted. 

The  heterogeneous  character  of  what  had  long  passed  as  a  simple  mineral  under  the  name 
Lapfs-lazuli  was  shown  by  Fischer  (1869X  Zirkel  (1878X  and  more  fully  bv  Vogelsang 
(1878).  The  latter  showed  the  presence  of  an  isometric,  ultramarine  mineral,  wbicb  Is  gener- 
ally blue,  or  violet,  eometimea  also  colorless,  end  io  the  last  case  assumes  a  blue  color  on.  heat- 
ing. Tbis  is  intermixed  with  granular  calclte  and  8ca[)oHte  (paralogite).  Fischer,  Mikr.  Stud., 
a»,  1869;  Zirkel,  Mikr.  Besch.  Min.,  106, 1878;  Vogelsang,  Hed.  Akad.,  Amsterdam.  161,  1878. 

It  has  remsliied  for  BrOgger  and  B&ckstrOm  to  separate  the  essential  part  of  this  mineral 
mixture  (laznrite)  and  determine  ils  composition,  as  given  above.  The  ordinary  natural 'lapis 
lazuli  (LasuTBleln)  is  shown  to  contain  lazurite  or  haaynite  (scnnetimes  changed  to  a  xeolite).  a 
diopalde  free  frmn  iron,  amphibole  (koksharovite),  mica  (muscovite),  calciie,  pyrlte;  also  In 
some  varieties  in  relatively  small  amount  scapolite,  plagioclasc,  nrihoclsse  (mfcroperthiteTK 
apatite,  titaniie,  zircon,  and  an  undetermined  mineral  optically  ~|-  and  probably  uniaxml. 

Pyr.,  Ate. — Heated  in  the  closed  lube  giTes  off  some  moisture;  the  vaHety  from  Chili  glows 
with  a  beetle-green  light,  but  the  color  of  the  mineral  remains  blue  on  cooling.  Fuses  easily  (8) 
with  iDtumescence  to  a  white  glass.  Decomposed  by  hydrochloric  scid,  with  separation  of 
gelatinous  silica  and  evolution  of  hydrogen  sulphide. 

Obs. — Occurs  in  Badaksban  in  the  valley  of  tbe  Eokclia,  a  branch  of  the  Oxus,  a  few 
miles  above  Firgamu;  the  quarries  are  to  limestone,  and  the  mineral  occurs  in  three  Tarieties, 
indigo-blue  (cili),  light  blue  (asmani),  and  green  (sabzi).  Of.  Ball..  Geol.  India,  111,  628.  1861. 
Also  at  the  south  end  of  L.  Baikal  at  various  points  on  the  rivers  Talaya,  Malsya-Bystraya.  and 
Sliudiauka  (see  Bull.  Boc.  Mosc.,  30  (2),  518.  1857),  where  it  occurs  in  a  dolomitic  limestone 
in  connection  with  granite.  Also  reporicd  from  other  points  in  Eastern  Ashi.  but  uncertain. 
Further,  in  Chili  in  the  Andes  of  Ovalle,  near  the  sources  of  tbe  Cazadero  and  Vins,  tributaries 
of  tbe  Rio  Grande,  in  a  granitic  rock.  In  ejected  masses  at  Monte  Sdmma,  rare  (Poat.,  i38» 
491, 1869),  and  in  limestone  ioclnsions  in  the  p^niino  of  I^tium  (Svr.>  Zs.  Kr..  1,  886, 1877). 
Ph^bably  always  (Bgr.)  a  result  of  contact  metamon>hIsm  in  limestone. 

Tbe  richly  colored  varieties  of  lapis  lazuli  are  highly  esteemed  for  costly  vases  and  orna- 
mental furniture;  also  employed  in  the  manufacture  of  mosaicn;  Hud  when  powdered  couEtitutes 
Che  rich  and  durable  paint  called  ultramarine.  This  has  been  replaced,  however,  by  artificial 
ultramarine,  now  an  important  commercial  product. 

Artff. — The  following  are  typical  analyses  of  artificial  ultramarine,  quoted  in  Uie  form  given 
by  BrOsrger  and  BflokstrOin.    The  original  references  are: 

1.  Tleumann  (Hoffmann),  Lieb.  Ann.,  203,  174,  1880.  2,  Id.,  ib.,  194,  M  Mff-*  1878. 
8.  Sailasi.  ib^  261, 100.  '"^  ,     ^  , 


BiO,  Al.O.  Na.0  8 

1.  blue               89*8  80  7  281  8  4 

8.    "                  40-7  24  0  28-6  18-« 

8.  ffrem           |  87  80  81-0?  85-84  7*84 

In  explaining  the  composition  of  the  various  forms  of  artificial  ultramarine,  the  following 
Gtnapounds  are  assumed:  Na.AliSiiO,,.  NagAliSi^O,.,  Na«(NaS.Al)Al|Si.Oii,  Ka«(Na8t.A!) 
Als8i.Oi»,  Na4(NaSi.A))AltBitOift.  Tbe  comimund  causing  the  blue  color  In  both  the  natural 
lazmiie  and  the  artificial  ultianuurine  is  probably  uue  iK-Iuuglng  to  the  sodalite  fnoup,  viz.. 
Na^Na9s.AI)Ala(Si04)i. 
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8*  HelTlte  Oroup.  laometrio,  tetnhednL 

86&  HdTito  (Mn^e),(MnJ5)Be,(SiO,). 

867.  DuuOito  (Pe^,Mii),((Zn^e).S)Be.(SiOJ, 

868.  Bulytite  Bi,(SiO,), 

869.  Znnyito  (Al(OH,F,Cl),).Ai;(SiOJ. 

On  the  relation  of  the  above  species,  to.the  Gabitei  GBomp,  see  p.  437. 


866.  BSLVITB.  Bin  Fossil  w.  Aehnllchk.  m.  d.  Oraoftt  hat,  aber  nicht  Oranat  za  aeya 
voheinLjreAf,  Null  Eab..  1.  93,  1804.  Helvin  Wtrn.,  1816,  Braith.  in  Hoflni.  Hin.,  4.  t;  lU. 
1817.  Wem.,  LetEtes  Mln.  Snt.,  3,  29. 1817;  Tetrahedral  Oanet  JHMt.  Char.  Byit  MIn..  71, 
18S0,  Edlob.  Tetraedrlacber  Oranat  id.,  Grundr,  1834. 

Isometric;  tetrahedral.    Observed  forms': 

■  a  {100,  i-i),  d  (110,  i),  0  (111,  1);  fl  (ill.  -  1);  r  (888.  |);  n  mi,  3-8);  t  mi,  8.|). 

Gommonlj  in  tetrahedral  crystals,  rarely  dodecahedral  in  habit;  fueo  in  spheri- 
cal masses. 

Cleavage:  octahedral  in  traces.  Fracture  uneven  to  conchoidal.  Brittle. 
H.  =  6-6-5.  G.  =  3  16-3-36;  3-216,  Breith.  Luster  vitreous,  inclining  to  resin- 
ous. Color  honey-yellow,  inclining  to  yellowish  brown,  &nd  siskin-green,  reddish 
brown.  Streak  nndolored.  Snbtransparent.  Befraotire  index  n  =  1  -739  jUvy-Lcz.* 
Fyroelectrio*. 


Tigs.  1-4.   Laugesund  fiord.  Norwa,^,  DrOjrger. 

Comp.— {Be,Mn,Fe),Si,0„S.  This  may  be  written  {Mn,Fe),fMn,S)Be,Si,0„ 
M  suggested  by  Brdgger*,  analogous  to  thf  Garnet  Group,  the  bivalent  group 
-Mn-S-Mu  (also  assumed  by  Groth)  talcmg  the  place  of  a  bivalent  element,  R, 
and  3Be  coi-responding  to  2A1,  cf.  p.  437.  Assuming.  Mn  present  alone,  the 
percentage  composition  is:  Silica  32-5,  glncina  13*6,  man^nose  protoxide  51*0, 
sulphur  5-8  -  102-9,  deduct  (O  =  S)  2*9  =  100. 

Composition  also  written  3(Be,Mn,Fe),SiO,.fMn,Fe)S. 

AaaL— 1,  GmeHo,  Fogg..  3,  68, 1826.  corrected  by  Kg.,  MIq  Ch..  701,  1860.   3,  Bg.,  IbM., 
Eg.,  93,  458,  1854.   8,  ^kstriVm,  Za.  Kr..  16, 176, 1890.   4,  6,  Telcb,  Mfn.  Ruttl.,  7,  88S, 
1866.  6.  B.  HaiDes.  Proc.  Ac.  Phllad.,  101. 1888.  7,  B.  E.  Sloan,  Gb^Kews.  46, 196. 1889L 

G         310.    BeO   HdO    FeO    Mn      8  tga. 

1  ScbwarzeDbeiv  8166  83  36  1303  30-57  8-00  8  67  5  06  1'16.=£  96-78 
9  Norway  8-166      88  18   11  46   86  50     4  00   9  77   6-71     —  =  100-57 

a  SigresO  83-86  11  19  89  68   18  09   (-)  5  71    ^  CaO  0-40.  AlO  1  "OO 

1=  108-85 

4.  llmen  MtB.  a-888  ♦  82  49  IS  Sa  85-41  1819  (->  6-77  —  AI,0. 0-77^-  108-00 
6.  Lupikko       8-28-8-87  1  80  34  10-46  37-88  10  87    (-)  5-96  0  93  Mg  0-68,  CaO  4-07  = 

iO»-«7 

6.  Amelia  Co..  Va.  96-48  18-88  89  07    9-36*  8  M  4-96    —  Al.0, 9-96.  CaO  0-71. 

[E.O  0-48,  Na,0  1-01=  08-18 

9.      "       **     *-    8  35       81-49   10*97  40-68    9  99  8-69  4  90    —  Al.O.0-88  =  00-70 

•  Fe,0,, 

From  aualsvS,  4,  6,  the  oxygea-equivalent  of  the  mlt^ar  li  to  be  dediAited. 
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Pjr^  ato.— Fuses  at  8  Id  K.F.  vith  intumesceDce  to  a  yellowish  brown  optqae  bead,  beeom- 
fas  darker  in  RF.  With  the  flaxes  g^res  the  maoxaneso  reactioo.  Deoompoaed  by  bydro- 
cfaloric  acid,  with  erolutlon  of  hydrogeo  sulphide  andi^BeparatioQ  of  gelatlnoua  sUfca. 

Obi. — Occurs  in  gneiss  at  8chwarzcnb^«  in  Saxony,  associated  with  garnet,  quartz,  fluoritA, 
snd  caldte;  at  Breitenbninn,  Saxony;  at  Kapnik,  Hungary,  on  quartz  and  rtiodochroolte^  at 
Hortekulle  near  Modam,  Norway,  uso  in  the  pegmatyte  veins  of  the  auglte-sryenite  of  th9 
Laogesuod  flord,  on  the  islands  SigesO,  StokO,  Ovre-ArO,  associated  with  sgirite,  elsBolite,  etc« 
(Bgr.,  1.  c).  lathe  IlmeoMts.  nearMiask  in jMgniatyte,  laiige ' si^erical  masses  with  topu» 
phensdtet  mooazite,  pyrochlore,  etc.;  also  §t  uiplkko,  FIidand.inth  magnetite,  fluorite.  thQ 
crystals  aometlina  1^  incbes  through. 

In  the  U.  B..  in  cracks  In  speuartlte  at  the  mica  mines  near  Amelia  Court  House,  Amelia 
Oa,  Vs. ,  associated  with  monaate,  microltte,  allanite,  etc 

Kamed  by  Werner,  In  allusion  to  Its  yellow  color,  from  rjXtoi,  <hs  tun. 

Ret— I  Eremeyer,  Fiuland,  Min.  Rus8l.,6,  830,  1860:  Z8.£r.,  16,  5{S3,  1880;  Bgr.  Z8.Er.. 
16,  178.  1800.  *  Mia.  Roches,  m.  1688.  *  J  &  P.  Curie,  C.  R:,  91,  888,  1880,  &  Banket, 
Abb.  B&cbs.  Ges.,  1883.  *  BrCgger  and  Back8tri>m,  Zs.  Kr.,  18.  311,  1890;  the  relation  to  dw 
garnets  WU8 earlier  su^^led.  cf.  Am.  J.  Sc  ,  14,  372,  1853,  atso.Olh  Ed.,  1868. 

AcHTARAaDiTK  Hiuotan,  prior  to  1847,  Glocker's  Syn.,  800,  1847.  Achtarandlt  BreWt.,  R 
H.  Ztg..  13,  870,  1858.    Achtaryndit  Aiusrbaeli,  Vh.  Min.  Ges.,  3,  118,  1868. 

Isometric;  letmbedral,  but  probably  pseudomorpbous.  Form  a  hemi-trisociabedron,  la 
(311),  occasionally  peaetnition -twins  witti  parallel  axes,  like  f.  2,  p.  486.  Ciystals  sometimes 
j^mm.  or  more  In  diameter,  often  having  a  shining  crust  but  within  earthy,  adhering  to  Ilia 
tongue,  and  giving  a  clay -like  odor.  Soft.  soiUog  the  flngera.  G,  =  S'SSHermaDn.  Luster 
dull   Color  asb-gr«y,  within  while.  Opaque. 

Anal.-l.  Hennaun,  Bull.  Soc.  Mosc.,  40  (2).  481.  1867.  8.  8,  W.  t.  Beck.  Ek..  Uiib 
RusbL.  S,  m.  1866. 

SiO,  AJ.O,  Fe,0,  FcO   CaO   MgO    ^,0  CO, 
1.         G.  =  9-88      28  37   18  06  14  U7  0  43   14*41   30*07    8  64  ;  00  =  99-94 
Sl  89-20   11-11    17-09     —    13-54     8-60   10-09     —  =  08-68 

8.  40-10  18*86      undeL     1187  vndet.  18-87 

Occurs  on  the  Acbtaragdn  (or  Aclitaryndn).  a  tributary  of  the  Vilul  River  fn  Siberia,  with 
vesuvianite  and'grossulnr  garnet  These  cnrslals  are  obviously  pseudnmorphs'and  perhaps  after 
faelvite.  as  suggested  by  breithaupt.  Cf.  Rose,  |leis.  Ural..  1,  48,  1887,  who  referred  tbem 
to  groBsalu-iie;  Kk.',  Min.  Russl..  5,  S*^  1860.  Prcndel  regards  tbem  as  more  probably 
pnudomorplwus  after  boracite,  eiuce  a  reaction  for  boron  was  obtained  fi  om  the  crystals  and  the 
iteatite-like  subslaDce  resembles  a  common  alteration  product  of  boracite  (Zs.  Kr.,  17.  94,  I860), 
ft  is  to  be  remembered,  however,  that  the  occurreuce  of  boracite  is  extremely  limited. 

367.  SAMALmi.  J.  P.  Cooke,  Am.  J.  Sc.,  42.  78,  1866. 

Isometric.  In  octahedrons;  also  with  dodecabedral  faces,  sitriated  lonj^tudi* 
nally. 

Cleavace  not  observed.  Fractare  snbconchoidal  to  uneven.  Brittle.  H.=6*ft 
-6.  O.  =  3*427.  Luster  vitreo-resinous.  Color  flesh-red  to  gray.  Streak  ramilar, 
but  lighter.  Translucent. 

cSmp. — (Be,Fe,Zn,Mn),S),0,^,  which  mfty  be  written  as  su^ested  bj  Brdgger, 
(Fe,Zn,Mn),((Zn,Fe),S)Be,Si,0,^  of.  helvite,  p.  434, 
AaaL—J.  P.  Cooke,  1.  c. 

SiO.    FeO   MnO  ZnO    BeO  S 
1.  Bockport      181-78  37-40  6  28   17  61   18  83   6-48  =  103-2%  tess  (0  =  S)  3-74  :=  99-48 
8.  Gloucester       89  88  88  18  0*71   1816   14-72*  4-83  GaO  0*88.  UgO  tr.  =  103-24.  lesfl 

1(0  =  8)  8-41  ^  99-88 

•  With  Al,0i. 

Pyr.,  ata— 6.B.  fuses  readily  ou  the  edges  to  a  black  enamel.  Wftta  soda  oa  charcoal  ^^ea 
a  slight  coating  of  zinc  oxide.  Perfectly  decomposed  by  hydrochloric  acid,  with  evolution  of 
hydrogen  sulphide  and  separation  of  gelatinous  silicn. 

OlML— Occurs  In  the  Rockport  granite,  Cape  Aun,  Mass.,  small  grains  being  disseminated 
through  this  rock ;  also  near  Gloucester,  Mass.;  in  both  localities  associated  with  a  Hthia  mica, 
in  the  latter  with  green  feldspar  and  fluorite.  Also  wlib  magneiite  and  quartz  at  the  Iron  mine, 
at  Barllett,  N.  H.  (Wadsworth).   In  £1  Puso  Co.,  Colorado,  p.  1033. 

Named  after  J.  D.  Dana. 
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368.  BUI>mTZ).  Wismuthbleode,  Eulvtin.  BreUh..  Fogg.,  9, 275, 1837;  HAodb ,  2,  SOSb 
1841.  Wl8U[iutiBCbcsBleDde-ErzBr«t'<A.,Uib..^,  1830.  Char.,  2^,1883.  Kieselwis&iutbJSirilcit, 
pogg..  27,  61,  1883.   Silicate  of  Bismuth. 

laometric;  tetrahedral.   Observed  forms': 

aaOO,f-i).  dOlO.  7).  oail,  1),  n(911.  (9il;  -  2-S).  ^(011. 

Twins:  -with  parallel  axes  like  tefcrahedrite,  1  2.   Crystals  usually  minnte; 

common  form  the  liemi-tetragonal 
1*  3.  trisoctahedron  n  (211);  often  with 

T--^        ^    J     ronnded  edges  and  in  groups;  also 
in  roherical  forms. 

Cleavage:  dodecahedral,  verf 
imperfect(?).  Fracture  uneven. 
Bather  brittle.  H.  =  4'5.  G.  = 
6'106  Bath.  Luster  resinous  or 
adamantine.  Color  dark  hur- 
brown,  yellowish  gray,  gnvidi 
wfaite,  straw-yellow,  ctuorleoL. 
Vlgs.  1,  %,  Schneeberg^  Batb.  Streak  yellovish  gray  or  nncolored. 

Snbtransparent  to  opagne.  Shon 
ftaOmalouB  double  refraction,  and  then  optically  negative,  uniaxial,  axis  X  Ot  Btd.* 
Com^— Bi,Si,0„  or  2Bi,0,.3SiO,  =  Silica  16*3,  bismuth  83-7  =  100. 
4iiaL— 1»  %  Batb.  Pogg..  136.  416, 1869. 

SiO.      Bi.Oj    Fe,0.  P.O. 
1.  Schneeberg  16-53      82  38  116        =   90  00 

S.         "  16-98      80-61      p-38      0-63    =  9784 

Pyr.,  etc.— Id  a  matrass  decrepitates  aod  affords  a  trace  of  water.   B.B.  fuses  to  a  daik 

J allow  mass,  and  gives  out  tnodoroiu  fumes,  ruaesand  frotbson  charcoal,  stniuiug  it  yellowish 
rown,  Bometiines  witb  a  tinge  of  green.  Fuses  readily  with  soda  to  a  button,  at  first  greeuiah 
yellow  and  then  reddish  yellow,  and  finally  affords  metallic  bismuth.  Witb  salt  of  phosphoras 
It  fuses  to  a  yellow  globule,  witb  a  silica  skeleton,  which  becomes  colorless  ou  cooling. 

Oba.— found  with  native  bismuth  near  Schoeeberg,  Sazooy.  in  quartz;  idw  at  JdisBb 
seorcenstadt  in  crystals  on  quartz. 

Named  from  cvXvroi,  eatQif  dissolved.  oT/usibts. 

BsCr->  Bath.  1.  c.  •  Bull.  Soc.  Hln..  4,  pi.  1881;  Elelo,  Jb.  Uin.,  2, 196  ref..  1888. 

369.  ZUN7XTB.   W.  F.  BtUOrand,  Proc.  Col.  6oc.,  1, 124, 1884. 

tsometric;  tetrahedral.  lu  minnto  tetrahedrons  (o)  with  also  planes  of  the 
B^gfttive  tetrahedron  (o^),  the  cube  (a),  and  perhaps  those  of  the  dodecabedFOn  (d). 

Cleavage:  o  and  o^.  Luster  vitreous.  H,  =  7.  G.  =  2'875.  Clear,  tatus- 
|)ftrent,  but  sometimes  opaijue  from  inclusions. '  Optically  isotropic. 

Comp. — A  highly  basic  orthosilicate  of  alnmiuinm;  formula  (Groth,  Bgr.) 
(A1(0H,F,C1),),aT,Si,0,„  and  hence  analogous  to  the  garnet  group,  where  the 
blTOlent  element,      of  the  tatter  is -replaced  by  the  univalent  radicals  Al(OH)^ 
iUF,,  AICI^   Hillebrand  deduced  the  empirical  formula  H,.Al„Si.(0,F^CI)„. 
AaaL— Hillebraud.  1.  c.,  meaa  of  several  partial  analyses. 

810.  A1.0,  Ka.0  E.O  Li.O  H.0     F  Gl 

81'S8  67-88  0  84  010    tr.    10-80  B-61  im  Fe.0. 0'80,  P«0«  0^  10B-70> 
*  Deduct  S  OS  (O  =  F.Cl)  =  09  74, 

Pyrr— B.B.  Infusible,  but  becomes  opaque  and  ptnoelalnTllke.  Heated  in  a  dosed  tabt 
yields  add  water.  Not  attacked  by  acids. 

Obs.— Occurs  at  the  Zufil  mine,  Anvil  Mountain,  near  Sllverton,  San  Ju&n  Co.,  ColoTsdOi 
(t  is  iatimately  mixed  with  the  sulphide  of  arsenic  and  lead,  rultermanite  (p.  181)  aod  nrite; 
also  embeddedm  a  white  earthy  maMrial  pom/f^og  tn  part  of  lead  solpbate,  and  derived  fnn 
tta  altetatloo  of  the  aasodttad  om. 
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4t  Garnet  Groap.  Isometric,  liolohednili 
B,5,(SiOJ,  or  8EO.E,0,.3SiO,. 
fi  ^  Ca.MfoFe,Mii  S  =  Al.F«(Sn)OrTL 


Oarnet 

A.  Gbobsulamtb  Ca,Al,(SiO.), 

B.  Pybopb  Mg,Al,(SiO,), 
O.  AufAKDm  Fe,Al,(SiO,), 
D.  Spessabiitb  Mn,AI,(SiOJ, 
£.  ANDiuj>Iza  Ca,Fe.(Sio  j, 

Also  (Oa,Mg),Fe,(SiO.),  and  Ca,Fe,((Si,Ti)0.), 

F.  tTTABOVn*  Ca,Cr,(SiO.), 

m   Schorlomite  Ca,(Fe,Ti).{(Si,Ti)0.), 

Ckwdy  related  to  tlie  Garubt  Orouf  proper  are  the  spei^es  of  the  Sodallte  and  Belvfte 
Onups  (p.  488,  p.  4S4).  All  are  characterised  by  laometrio  crystaUizatfon,  and  all  an  ortho- 
allied^  and  as  deTeloped  by  BrOgger  with  eimUar  cliemical  structure.   Thus  the  formula  <A. 

the  Oarnet  Oruup  is  UtR.(SiO«)i  i  to  this  Sodallte  cooforais  if  written  Na«(AlCl)Alt(3i04)i, 
where  Ka«  and  the  bivaluut  radtw  AlCI  ate  equivalent  to  R,  aod  similarly  for  Noselite  .(HaQ^- 
nite)  if  the  preaeuee  of  the  blnilent  group  NaSOt-Al  is  assumed. 

In  fhe  HeMte  Group,  which  is  characterised  bv  the  tetmhednl  character  of  the  apedei 
(perhaps  true  also  of  the  Sodalites),  the  chemical  rclntlon  is  less  close,  but  probably  exists  as 
exhibited  by  writing  the  formula  of  Uelvite  (Mn,FeXUni3)Bet(8iOt)t  where  tlie  bivalent  group 
-S-Mn-S-  enters,  anil  8Be  may  be  regarded  as  taking  the  place  of  2A1.  For  a  further  discussion 
of  the  subject,  with  exhibition  of  structural  formulas,  etc., see  BrOgger,  Za.  Kr.,  16, 176, 18L 
1890,  and  BrOEgeraDd'BftckstrOm,  ibid.,  18,  SO»-370, 1890. 


970.  OARNBT.  ArOpa^  pt.  [rest  Ruby  Spinel  and  Sapphire]  JTuophr.  Carbuncnius  pt. 
{rest  id.}  FUn.,  37.  Vi;  Carchedonius,  Garamanticus  [=  Carthaginian  or  Garamontic  Carbuncle], 
AlabandlcuB  [cut  at  Alabanda],  Anthracitls.  Plin.,  lb.,  25-27.  Qranalus  AHertvs  Magnut,  283, 
1270.  Carbunculus  Cai-cbedonlus  =  Oerm.  Gninat,  C.  Alabandicus  and  Troezenius  =  Qtrrn. 
Almaodin,  Agrie.,  Fosa.,  2r2,  laterpr.,  463.  IMO.   Granat  Wall.,  Min.,  120,  1747.   Grenat  Fr: 

A.  GROssnLARiTB.  Kanelstein  f  =  Cinnamon  Stone]  fr.  Ceylon  [sp.,  placed  near  Zircon] 
W»m.»  1808.  Ludwig'a  Wem..  3.  TfH,  1804;  Essontte  H.,  Tr.  Pierres  prec.,  1817;  Hessontte 
ZwnA.,  Haodb.,  438. 1831:  EsBonlte  [rar.  of  Garnet]  Bmd,  170,  1884.  Roma^sovlt  JSordau 
iUdid,  Schw.  J..  31,  880.  Grossularite  Wtrn.,  1808-9.  Hofm.  Hin.,  1, 479, 1811;  Gr"nat  PoUom, 
m.  IToxd.  Beytr.  St.  Pet.,  1798;  Wtlult  pt..  Vlluit,  Awryfo.  Orenat  du  chaiu,  ou  GroaBulsire, 
BtMd.,  887, 1884.  TellemaTUt  Weitbaek,  Synops.  HIn.,  18, 1876. 

*B.  PritOPB.  Carbunchll  Carchedonii  In  BoCmorum  agria  .^orfc.,  Fosa.,  273,  1546.  Uohe- 
nian  G&ruet.  BOhmischer  Granat  Wern..  Bergm  J.,  424,  1789;  Klaproth,  2.  IB,  1747.  Pyrm 
Wem.,  1800,  Ludw.  Wern.,  1, 48. 1608.  Karfunkel  Qwrm.,  Escarboucle  pt.  Vogesit  WeiibaeL 
^ikopa.  Min..  18.  1876. 

O.  Almanditk.  Precious,  or  Oriental  Garnet  Orientalischer  Granat.  Slriaulscher  <fr, 
Siriam  in  Pegu)  Granat  Ktofr.^  Beitr.,  fl,  22,  1798.  Alamandin  (Alabandicus  Plin.)  JSont. 
Tab.,  20,  69.  1800.   Common  Garnet  pt.   Fahlungranat  Btrt.,  LOthr. 

D.  Bfbsb&btitb.  GranatfOrmiges  Braunsteiners  (fr.  Spessart)  Klapr.,  Bettr.,  3,  289,  1707 
=s  BraunsteinlEiesel  (near  Garnet)  Karat.,  Tab.,  20,  69,  1800.  Manganesinn  Garnet  Seybert  Am. 
J.  Sc.,  6,  165,  1828.   Hangangranat  Oarm.   Broddbograoat  Ben.    Spessartlue  Bcud.,  62.  1882. 

K.  AWDRADITE.  Common  Garnet,  pt.  Allocbroite  dAndrada,  J.  Phys..  61,  248,  IBOO, 
Scherer's  J.,  4.  82.  Black  Garnet;  Melanit  Wern.,  1800,  Ludw.  Wem..  1,  48,  64,  1808. 
Aplome  S.,  Tr.,  4,  289,  1801.  Kolophonit  (f^fufriMia;  Bimon,  Gehl.  J.,  4.  406,  1807.  Granat 
Tfisinite  ~  Colopbonite  H.,  Coura  1604,  Luetu,  Tabl.,  266,  1806;  Pecb-Granat  Kant..  Tab.,  88, 
89,  1806.  Topazolite  Banwmn,  J.  de  Phys.,  62,  1806.  Pyrenelt  Went.,  1811-18,  Hoffm., 
MIn.,  fl.  878,  1816.  Kalkgnnat  S«rz..  LQthr.  Granat  t.  Linsbao  Boilutf.  Afh..  3,  829.  1810; 
Rothoffite  Ben.,  N.  Syst.  Mln.,  216,  1819.  Polyadelphlte  T/um.,  Min.,  1,  164,  1886.  Jel- 
letHe  Amohn,  3:  G.  Boc..  Dubliu,  5.  119.  1858.  Tttergranst  Bergemann,  Ber.  nied.  Ges.. 
Jnly,  1864.  I>emaDtoid  N.  Nordentkidld,  quoted  by  Kk.,  Min.  Rossi,,  8.  810.  Bredberclte 
Dana,  Hin.,  870.  1868.   Andradite  Bana^yWu..  268,  1868. 

F.  ITvABonm  ODnrorlte.   Uwarowit  Bm.  Fogg.,  3^  888, 1888. 
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Isometric  Obserred  ioiW : 


•  (100.  j^)nn 

am,  i) 

9  (111.  1) 

« (610. «)» 


«  (210,  ^3) 

*  (680,  <■!)• 

y(890,H) 

•  (540. 

r(882,|) 
J>(221.8> 


9  (ttt,9f 

*  (738.  H)* 
m  (811,  8-8) 
n  (211,  S4) 


r  (fiaa.H)' 

X(«8.  M) 
«  (858,  ff )• 
•  (881.  H) 


«  ClO-7-8,  V-VJ^ 
c  (433.  $4/ 

y  (481,  H) 

•  (641,fr|f 


AlBO  the  vicinal  forms:  A(20  I&0,  i^)  Brelth.,  *  (41  ^O  O.  »-UV»  n  (64-6S-0, 
0  (86-9S'0,  HIA  C  (04-98-1,  64-(|}  Kaum.,  and  ottaen  mote  complex  noted  by  Ratb* 


Figs.      Common  tansa.  6,  Uni  Bock,  Kew  HaTen^ 

Twins:  tw,  pL  d  (310)".  The  dodecahedron  and  tetragonal  trisoctahedropi 
7.  {n,  211,  f.  1),  the  moet  common  simple  forms;  also  these  in 

combination,  f.  2,  4;  or  with  also  the  hezoctahedroa 

8  (321)  as  in  f.  3,  5,  Faces  d  often  striated  |  longa 
diagonal;  sometimes  built  up  of  EUCceBsive  plates  (f.  ?). 
Cubic  faces  very  rare;  octahedral  also,  but  sometimes  in 
complete  octahedrons  (Elba).  In  irregular  embedded 
grains.  Also  massive;  granular,  coam,  or  fine,  and 
sometimes  friable;  liimellar,  lamellae  thick  and  beat. 
Also  very  compiict,  cr^'ptocrystalline  like  nephrite. 

Cleavage  (or  parting):  a  sometimes  rather  distinct". 
Fracture  subconchoidal  to  uneven.    Brittle,  sometime 
Heddle.  friable  when  granular  massive;  very  tongh  when  compact 

dryploorystalline.  H.  =  6-5-7-5.  G.  =  315-4'3,  varying  with  the  composition. 
Lnster  Titreons  to  resinous.  Color  red,  brown,  yellow,  white,  apple-green,  black; 
lome  red  and  green,  colors  often  bright.  Streak  white.  Transparent  to  sub- 
translucent.  Asterism  observed,  in  some  garnets  having  striated  faces  (Oz.).  Often 
exhibits  anomalous  double  refraction,   B^fractive  indices'\ 
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QnmulariU,  7w..bn>wii,  Auerbnok  fh-  =  1-7868  Li  nj  =  1*7468  N&  fisr  =1-7598  Tl 

red,                 "  "  =  1-7645  "  "   =  1-7714    "        "  =  1 77J»  * 

i>Ri|M.  Oriental  '*  =  1-7776  "  =  1*8141   "  a,  =  l-628t» 

■iftiwwtfffg.  CeyUw  •*  s  1-7716  red  Abo,  ZUlerthal  =  1-7610 

Red-brown  dodecahedrons  from  Taberg,  with  strong  double  refraction,  gave,  for  ra^s  i  d 
KBd^j  tender  diagonal  respecUTely.  n,  =  \  \SSlSi  and  1-8338,       -  1  8436  and  1-8387.0.  Nor 

The  anomalous  double  refraction  of  many  garnets,'*  early  noted  by  Brewster,  was  fully 
studied  by  Mallard  uicl  later  by  Bertraod,  by  whom  it  has  been  explained  as  due  to  the  complez 
twinning  of  trlelinlc  indiTidnus,  produciug  at  times  forms  which  are  apparently  onhorhomblc 
and  isometric.  The  exbaiutire  studies  of  Klein 'hare  not  only  developed  the  various  types  of 
fttttcture,  but  have  served  to  prove  that  the  structure  is  immedutely  ctHinected  with  the  external 
form,  not  dependent  upoo  the  chemic^  compobitioo,  and  doubtless  of  secondary  origin. 

In  general  the  molecular  structure  may  be  explained  by  regarding  the  ciystai  as  made  up  of  a 
series  of  simUar  pyramids  whose  vertices  meet  at  the  center;  many  garnets  show  an  easy  mechani- 
cal separation  farto  pans  corresponding  to  these  pyramids.  Several  types  of  forms  are  distiu* 
guished  by  Kteio:  (1}  the  oetakednU,  where  the  structure  corresponds  to  eight  triangular  pyra- 
mkls,  each  uniaxial  and  negative  with  the  optimi  axis  nonnal  to  the  octahedral  face  which  forma 
its  base;  this  Is  illustrated  by  the  octaliedrons  from  Elba.  (2)  Dodecahedral,  corresponding  to 
the  groupiag  of  twelve  rhombic  pyramids,  whose  bases  coincide  with  the  dodecabedral  faces; 
the  axinl  plane  Isjwrallel  to  the  longer  diagonal,  to  which  the  bisectrix  (usually  — }  is  normal; 
this  is  the  more  common  type.  (8)  Jeontetraludrat,  corresponding  to  twenty-four  pyramids 
whose  bases  are  formed  by  the  faces  of  the  tetragonal  trisoctahedroo  n  (311)  to  which  the  optic 
axis,  or  bisectrix  H-  or  — )  of  tlie  uniaxial  (or  biaxial)  pyramid  is  normal;  ax.  pi.  j.  symmetric 
diagonal  of  each  nee  of  the  form  211.  (4)  ISia»etah»Arai  corresponding  to  forty-eight  triangular 
vvramtds,  the  bases  having  tlu  position  of  tbe  ftoes  of  the-  vicinal  hexoctabedron  of  lopazolite^ 
lUch  pyramid  is  biaxial;  bisectrix  (— )  inclined  to  the  hexociahedral  face;  ax.  pi.  variable. 

Besides  the  distinct  types  mentioned,  many  garnets  show  optical  cbarsctera  more  or  k-sa 
Intermediate  between  them.  Klein's  observations  prove  that  the  norma)  form  of  the  garnet  is 
iaometric,  while  the  anomalous  optical  structure  is  secondary.  BrOgger  calls  allentlon  to  the 
fact  that  garnets  in  Igneous  rocks  which  have  been  formed  direct  from  tbe  magmn.  or  embedded 
ciyatsla  in  rpcka  formed  by  regional  metamorphism,  are  uniformly  isotropic,  while  tboae  which 
hare  apparently  crystallized  from  hot  aolatfona  In  crevices  or  nave  been  formed  by  contact 
setamorphism,  for  example  in  crystallized  limestone,  exhibit  double  refraction. 

n  m 

Coay^  Tar.— An  orthoBiIicate  havm^  the  general  fornmla  R,R,(SiO,)a  or 
8fiO.B,Or3SiO,.  The  bivalent  element  is  calcium,  magnpsinm,  ferrous  iron  or 
mau^ptnese;  tbe  trivaldnt  element,  aluminlam,  ferric  iron  and  cbrominm,  and  rarely 
titaniuin;  farther,  silicon  is  also  sometimea  replaced  by  titanium. 

There  are  three  prominent  groups  and  Tarious  suDdiTistonB  under  each,  manj 
of  tiieee  blending  into  each  othw. 

X  Aluminium  Qarwtt  including 

A.  Grossttlarite  Calcinm-Alnmininm  Garnet  Cs^Al  Si,0,, 

B.  pYROPE  Magnesium-Alu minium  Garnet  Mg.Al  Si,0„ 

C.  Almandtte  Iron-Aluminium  Garnet  Fe,AI  Si,0„ 
I).  Spessartite  Manganeee-Alamininm  Garnet  Mn,Al,Si,0„ 

II.  him  Qarnett  including 

E.  Akdradite       Galciam-Iron  Garpet  Oa,Fe,Si,0„ 
(1)  Ordinary.     (3)  Magnesian.    (3)  Titaniferons.     (4)  Yttriferons 

IIL'  Chromiitm  Oarnet. 

F.  UVAROTITB       Calcium- Chromium  Garnet  Ca,Cr,Si,0„ 

Tbe  name  Oarnet  is  from  the  Latin  granatua,  meaning  lika  a  grain,  niid  directly  from  pome' 
grwuit0,  the  seeds  of  which  are  small,  nutnerous,  and  eti, Id  allusion  tuthe  aspect  of  the  crystals. 

A.  Grossularite.  Basonite  or  Hessonite.  Cinnamon  Stone,  Eaneelstein. 
Cixletufn-alnminium  Oarnet.  Eolkthongranat  Oertn,  Formula  3CaO.A],0,.3SiO, 
=  Silica  4(H>,  aluD^ina. 22*7,  lime  37*3  =  100.  Often  containing  ferrous  iron 
jepIaciDg'tbe  calcium,  and  ferric  iron  replacing  aluminium,  and  hence  graduating 
to  gronpa  0  and  £.  G  =:  3*55  to  3'66.  Color  {a)  white;  {b)  pale  green;  (e)  amber- 
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and  honey-jellow;  {d)  wine^yellow,  brownish  yellow,  cinnamon-browD;  (e)  pale 
roae-red ;  rarely  (/)  emerald-green  from  the  presence  of  chromium. 

The  original  grauiUarite  {wUuite  pt.)  tocluded  tb«  pale  green  from  Siberia,  and  wasso  named 
from  the  botanical  name  for  the  eooseberry;  O.  =;8'4!iM(*72.  Viniidmon-$ion6,  or  enonUe  (more 
properlv  hatonite).  included  a  ciDnamoD-CQlored  variety  from  Ceylou.  there  called  hyaeinik; 
but  under  this  name  the  yellow  kinds  are  usually  included ;  named  from  t/tramr,  ir^ferior,  becsuae 
of  leas  hardness  than  the  true  byacinth  which  ft  resembles.  Succinite  Is  an  amber-colored  kiod 
from  the  Ala  valley,  PiedmoDl.  Bomamovite  Is  brown.  A  garnet  from  K.  Isei,  Govt.  Fem, 
Is  compact,  grayish  green  tu  greenish  white  in  color,  and  much  resemblea  nephrite;  anal.  83. 23. 

Pale  green,  yellowish,  and  yellow-brown  rarnets  are  not  invariably  grossularite;  some  {is- 
eluding  topazollte,  demantoid.  etc.)  belong  to  the  group  of  Calcium- Iron  Garnet,  or  Andradite. 

Anal.-l.  A.  £.  MordenskiOld.  Ofv.  Ak.  'Btockb..  37.  565,  1870  3,  BuUman,  Am.  J.  8c, 
27.  806,  1884.  8,  M.  D.  Hudu,  priv.  conlr.  4,  Hunt,  Rep.  O.  Canada.  447,  1847.  496.  1868. 
6,  Nicolayev,  Min.  RubsI.,  8,  820,  1881.  6,  Chipman,  Pi-oc.  Ac.  Philad.,  82,  1H78.  7.  EoeDig, 
ibid.,  p.  81.  8,  Dmr,  C.  R.,  73,  1041,  1871.  8,  Jannasch.  Jb.  Min.,  1,  185, 1888.  10,  Gmelio. 
Berz.  JB.,  b.  224.  1836.  11.  Websky,  Za.  6.  Ges.,  33.  765,  1869.  12.  J.  L.  Smith.  Am.  /.  Sc. 
4.484,1874.  18,  Jannasch.  I.  c.,,  p.  lOB.  14,  Id.,  p.  119.  lMd.,p.l8S.  16.Loczka.  Zs.  Er.. 
XI,  861, 1885.  17.  Wachmeister,  Ak.  H.  Btockh..  lU.  1838.  18,  Lemberg,  Zs.  G.  Ges,  34, 
340,  1872.  19,  Nd.,  Schw.  J..  31.  880.  1831.  30,  Rath,  Zs.  G.  Gea..  33.  689. 1870.  21,  Heddle, 
Trans.  R.  Soc.  Ed.,  28,  399,  1878.  33,  Liveraidge,  Min.  N.  8.  W.,  204,  1888.  23.  24,  Beck  and 
Mushketov,  Nikolayev,  Vh.  Min.  Ges  ,  18,  36,  28,  1883.  25,  Oerichten,  Lieb.  Ann.,  171. 191. 
1874. 

Other  earlier  analyses  of  this  and  the  following  kioda  are  given  in  6th  £d.,  pp.  367-270;  aes 
also  Rg.,  Min.  Ch..  pp.  478-483, 1866. 


Qroa»utariU. 
1.  FrugArd,  eelortm 

3.  Wakefield,  whiU 
S.  Hull,  eotorta$ 

4.  Orford,  wkiU 

5.  R.  Iset,  Perm,  jfreen 

6.  Leiperville,  green 

7.  "      yetlov ' 

8.  "Kexlco,  pale  red 

9.  VusuTiua,  ysUne 

10.  Ceylon, 

vinrumon-ilone 


O. 


8-6SS 

8-525 

8-482 

8238 

8-687 

857 

8-673 


11.  Jordansmdhl,  v?tite  8*609 


12. 
18. 

14. 

15. 

16. 

17. 
18. 
19. 
80 
81. 


San  Carloa,  Cal.,  «tnn. 
Auerbach.  toMle 

Muasa  Alp,  bm.-red 

Cdklowa,  ff^ow 


Vilui,  ffreeautar 

Monzoni,  yeltow 

Bomantovite 

S.  Piero.  Elba,  ^ram 

Craig  Hohr,  •* 

Modgee,  ftrvim 

B.  bet.  mam. 


94. 


SQL  Eppenreuth,  9r».-r0A 


8-69 
8-47 

8-688 

8-671 

8-610 

a-64 

8-61 

8-386 

8-649 

8-488 
.8-SS8 


6iO, 

89-14 
89-48 

88  80 
I  89-85 

98-60 

88-  60 

89-  08 
89-80 

89  46 
89  88 

40-  01 
87-88 

43-01 

41-  80 

{  88-58 
89-74 
89  66 

40  55 
89-58 

41  31 
89-88 
89-88 

dO-68 

8709 

)»-60 
48-87 


AI.Oi  Fe.O.  i-eO  MnO  HgO 

81-37  3  87  —  —  tr. 
31-06  8-41    —     —  tr. 

1-76    —    0-80  0-68 

1-18    —     —  0*68 

1-80  0-49 


}-D7  1-18 


2418  —      —      —  0-97 

33-26  0-80  0-80  7  60  — 

31  16  8  14  0  72  1-80  tr. 

21-69  1  86     —  0-96  0  67 

20-16  1  08  1  31  046  0*97 


88  00  8-67 

3118  — 

17-76  606 
80-91  — 

17-  88  7-; 
19-28  — 

18-  85  6-86 


—  —  —  80 
4-19  0-45  3-88 

—  0-30  0-18 
8-01  0-18  0*88 

39  0  85  0  80 

6-14  0-18  0  66 

—  0-81  0-88 


30  10  6-00    —  0*48  — 

3016  4-94    —  —  1-73 

34H)8  7-09    —  0-88 

1616      10-06  —  5-86 

8-74  16-07  0-11  0-8B  101 


CaO 

86-  88  =  99-61 

87-  08  =  00-97 
8500  =  90-19 
86  31  =  100-04 

84  83tgn.  M0,Na,O, 
[EjO  0-47  =  99-80 
35-03ign.l-I8=:  99-96 
88  60ign.0-82=10O-48 

84  00  =  100-62 
85-76  ign.O-40=100-S8 
85-42  Ka,0  0  88,  Ign. 

[1  04  =  100-45 
1-57  E.O  0-SO,  ign. 
rO  38  =  9817 
81-28  NfO  0  28.  HmO 
[1-06  ^  99-17 

85-  01  =  100-17 

88-  48  Na,0  0  -4S.  Ign. 
rO-88  =  100 

85  08  Na,0  0  88.  Ign. 
[0-68  =  100-U 

86-  48  Na,0  0-61.  ign. 
[0-6S  =  101-48 

86-65  Na,0,E.O  0-18. 

[H.O  0-66  =  101*M 
84-86  =  100-M 
88-68  =  ]00-88 
24-76ign.[2  01]:=100 
  1.0  64=101-83 


89-881 
88  07 


1.0 


18-91  0-88  818  8-70  Ir.  88-85  CO. 
84-OS  0-08    —     -    1-87  8B'80  H,6 


84*88    (r  ^ 
8818    —  14*88  0-88  4*78 


88>«7 

18-48 


B.0 


0*04  = 
[99^ 

0*2tS  = 

rioo-07 


100-87  CW-88 


Anals.  31, 32  are-of  two  specbneaa  closUj  reeemUing  nephilte,  nat^n,  ctunpnct,  of  a  gray- 
lah  green  or  grayish  white  jcolor. 

B.  Ptbopb.  Fredioae  garnet  pt.  Ifagnesinm-dlufntnium  Qartui.  Hag- 
nesiatfaongnnat  Germ,  Formula  3MgO.Al,0,.3SiO,  =  Silica  44*8,  alnmixiA  25-4^ 
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ma^eaia  29*8  =  100.  Magnesia  predominates,  bnt  calcium  and  iron  are  also 
present,  and  the  original  pyrope  contained  chromium.  G.  =  3*70-3*75.  Color 
deep  red  to  nearly  black.  Often  p«rfectlT  transparent  and  then  prized  as  a  gem. 
The  name  pyrope  is  from  itvpoonot,  jireiike. 

AuaL— 1,  Moberg,  J.  pr.  Ch..43,  132,  1847.  2.  Kbl.,  K»t.  Arch.  Nat.  [9,  8441.  8,  Schar. 
ber,  Za.  Kr.,  6.  388,  1862.  4,  Lemberg,  Zs.  O.  0«s.,  27.  684,  1876.  6,  Id.,  ibid.,  p.  540. 
6,  Heddle,  Trana.  R.  8oc.  Edinburgh,  28,  811.  1878.  7,  Genth,  Am.  J.  8c.,  33,  196,  1863. 
8,  Cbatard,  An).  J.  Sc.,  33, 126. 1880.  9.  Wachtmeiater,  Ak.  H.  Stockh.,  188, 1828.  10,  Delesse, 
Add.  MIdcs.  18,  814, 1880.  11. 12.  Fischer.  Jb.  Hin..  1,  888  ref..  1880.  18,  Knap,  Ch.  Kewi» 
38, 109.  1878. 


Pyrope,  etc. 
I.  MeroDitz,  Bohemia 
2. 

8.  Krenu 
4.  ZOblltz 

6.  GrdfeDdotf 

6.  £Iie  14  ess 

7.  Santa  Fe 

6.  Elliot  Co.,  Kj. 

9.  Arendal,  bUusk 
10.  Narouel,  Vosges 

It.  S.  Africa,  wine-red 

12.  '*       *'  hyadnth-red 

13.  "Cape  ruby" 


G. 

SiO, 

AltO, 

41-85 

33  86 

43-08 

20-00 

8-66 

40-46 

19-67 

88-62 

20-73 

40  03 

31-68 

4-124 

4002 

22-45 

8  788 

4211 

19-86 

8-678 

41-32 

31-31 

81S7 

48  45 

23-47 

816  1 

41-66 

19-84 

41-84 

33-76 

40-90 

22-81 

8-86 

89-06 

31-02 

Cr,0.  Fe,0.  FeO  MnO  MgO 

4-46     —    9  94  3-69  15  00 

8-01    1-61   9-09  0-82  10  20 

2-60  4-06  6-90    —  30  79 

3*84  10-96    —     —  21-84 

1-  20  9-26    —     —  30-94 

—  5-46  8  11  0-46  17-86 

2-  63     —  14-87  0-86  14  01 

0-  91   4-21   7-98  0-84  19-82 

[alk.  0-07.  H.0 

—  —  9-39"  6-37  18-48 
0  86  10  17            tr,  33  00 

3-  96     —  13  12  0-86  16-20 

1-  48     —  lS-84  0-88  16-48 

—  2-69  18-70  0-68  12  09 


CaO 

6-29  =  100-97 
1-99  =  98-20 
6-78  -  100-24 
4-40  H.0  0-82 
[=100. 

4-  62  H.O  1-48 

r=  100 
6-04  H,0  010 
[=  100-89 

5-  2S  ign.  0-46 

99  00 
4  94  TiO,016, 
0-17  =  100-68 

6-  68  -  100-44 

4-  35  ign.  1-68 

[=±  99-76 

5-  17  =  100-90 
4-70  =  100-04 

6-  02  =  99-16 


C.  Almandite.  Almandine.  Precious  garnet  pt.  Common  garnet  pt. 
Iron-aluminium  Garnet.  EiBeuthongrauat  Germ.  Formula  3FeO.Al,0,.3SiO,  = 
Silica  36*3,  alumina  30-5,  iron  protoxide  43-3  =  100.  Ferric  iron  replaces  the 
aluminium  to  a  greater  or  less  extent  (cf.  anals.  13-19),  Maguesium  also  replace 
the  ferrous  iron,  and  thus  it  graduates  toward  pjrrope.  O.  =  3'9-4'2.  Color  fine 
deep  red,  transparent,  in  precious  garnet;  brownish  red^  translucent  or  subtrauslu- 
cent,  in  common  garnet;  black.  Part  of  common  garnet  belongs  to  AnUradite, 
The  Alabandie  carbuncles  of  Pliny  were  so  called  because  cut  and  polished  at  Alabanda. 

Hence  the  name  almandine,  now  in  use.   Pliny  deecribes  vessels  of  tbe  cnpacity  of  a  pint; 

formed  from  carbuucles,  ' '  oou  claros  ac  pleriimque  sordidos  ac  semper  fulgoris  borridi,"  devoid 

of  luster  and  beauty  of  color,  which  probably  were  large  common  ^mets  of  tbe  latter  kind. 
Atkal.— 1,  HUinger,  Bcbw.  J.,  21,  258.  1»17.  2,  Kjerulf,  Nyt  Uag.,  8, 190,  1858.  8,  4,  Kbl., 

Schw.  J. .  64.  288, 1882.   5.  Eiirlbaum,  Am.  J.  Sc.,  19,  20,  1856.    6.  f,  PentieM  and  Sperry.  ib.. 

32,  308.  311,  1886.    8,  Liversidge,  Roy.  Soc.  N.  S.  W.,Sept.  1,  1880.    9,  Keller,  I*k>c.  Acad. 

Philiwl..  54, 1882.    JO,  E.  F.  Smith,  Am.  Ch.  J.,  6.  276,  1883.    11,  Schrauf,  Za.  Kr.,  6,  828, 

1882.    IS.  Niedzwiedzki,  Min.  Hitth..  168.  1872.   18-19,  Ueddle;  13,  Min.  Mag.,  6,  70^  1888; 

14-19.  Trans.  R.  Soc.  Ed.,  38,  818  ai  §eq..  1876.   30,  Websky,  Zs.  G.  Ges.,  80,  366.  1868. 

21,  A.  f .  Kountze,  priv.  contr. 


Almandite.  Q. 
1.  Falun,  atmandUa 

3.  Omwitza 

8.  H  ung&ry (7),  pree. 

4.  Zillertbal,  braum  4  04 

5.  Delaware  Co., Penn..j}rM. 

8.  li.  Superior,  red  4-11 

7.  Salida,  Col.,  red  4168 

8.  Balade  mine  4-011 

9.  Darby,  Fk.,  tlaek  4  35 

10.  ShiniersTiUe,  donfc  rai  4-08 

11.  Budweis  4-166 
IS.  Sanalpe  412 


BiO. 
89-66 

87-  52 
40-56 
89-12 
4015 

88-  03 
87-61 
8815 


AI.O. 

19-  66 

20-  01 
20-61 
21  08 
20-77 
20-88 
22-70 
2218 


FeiOi  FeO 


5-  00 

6-  00 


86  02 
82  70 
27-28 
36-68 
8B-I5 
38  83 
21-26 


HnO 

1-80 
1-29 
1-47 

0-  80 

1-  85 
2' 14 
1-12 
554 


MgO 

2-61 


8-08 
0-97 
8-61 
4-74 


86-93  36-54  8  74  27'86  0  38  1-66 

85-92  19  18  493  29-47  480  870 

40  96  25-ri7  12  46  1107  5  11  1  98 

88-09  17-B7  16-48  31  13    —  4  37 


CaO 

—  =  100-80 

0-  89  =  98-24 

—  =  100  34 
5-76  =  100  04  ■ 

1-  88  =  99-34 
3-73  =  100-85 

1-  44  =  100-31 

7  78  ign.  0-81  = 

[99-96 

2-  76  TiO,  1-14= 

1 100-46 
2-88  =  10O-37 

8  26  =  100-36 
2-27  =  100-25 
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AtmantUte. 
18.  Letter  Mussel 


G.       SiO.  AI«Oi  FeiO.  FeO  MnO  MgO  CaO 

4-127      85-00  21-54    2  82   26-64  4-46  S-81   711  H,0 


14.  Killiecr&Dkle,  bm.-r«d      8-688      87  S9  lS-66     8  66   83-81   4  47  8  46 


15.  Meall  Luaidh,  red-brown 

16.  Is.  Yell,  pink-red 

17.  Kaock  Hill,  toine-red 

18.  Clach  an  E5iii,  ^rowTi-red 

19.  Loch  Oarre 


8-097 
4116 


37-66 
87-80 
87-11 
89*92 
86-16 


14-80 
31-09 
14'90 
19-81 
21-98 


4-56 
7-47 
1012 
18-69 

is-is 


83-97 
24-03 
83-41 
18-29 
15-08 


2-87 
214 
1-21 
1-00 
7-85 


1-81 
8-58 
298 
8-81 
1-02 


30.  Sclirdberhau 


4-197      86-88  20-65     —    81-52  8-92  — 


4-088  I  S9-29 
SpesBartine. 


21-70     (r.     80-82  I'Sl 


01* 
C:=  99-11 
4  12  B.O    O  S 
[=99-51 
d-89      100  06 
4-48=:  M-se 
2-17  =  100-85 
918  =  100-15 
3  07  B,0  0-31 
[=  100-M 

0-  76  Y.O,  2-54 
[=  100« 

1-  99  =  100-57 


6-26 

Oamei.  Hangan 


21.  Ft.  Wrangfl],  Alaska 

D.  Spessabtitb.    Spessartine.  Manganese-alumiritum 

S-anat.  Manganthongranat  Germ,  Formnla  3MnO.AI,0,.3SiO,  =  Silica  36-4, 
amina  20*6,  manganese  protoxide  43*0  =  100.  Ferrous  iron  replaces  the  man- 
ganese to  a  greater  or  less  extent,  and  ferric  iron  also  the  alumininm.  G.=:4'0-4'3. 
Color  dark  nyacintb-red,  sometimes  with  a  tinge  of  violet,  to  brownish  red. 

Anal.— 1,  C.  M.  Bradburr,  Ch.  News,  60,  130,  1884;  also  quoted  by  Fontaloe,  Am.  J.  8c., 
as,  835,  1883;  also  Seamen,  Ch.  News,  46,  195,  1882.  2,  Pieani,  C.  R..  83,  167,  1876.  3.  Re.. 
J.  pr.  Ch..  66,  487,  1852.  4.  Eakins.  Am.  J.  Sc.,  31,  486,  1886.  5,  Penfield,  priv.  contr.  ^ 
Eoenlg.  Proc.  Ac.  PUlad..  68, 1876.  7,  Gcnth,  Oeol.  N.  C,  Min.,  p.  44^  1881.  8.  9.  Kbl..  Ber. 
Ak.  MancheD.  892.  1868.  10.  Nicolaler.  Vh.  Hio.  Oes..  17.  268.  1882.  11.  Id  .  1.  c.  12,  Id . 
Bull.  Ac.  St.  Pet.,  31,  484.  1887.  IS.  Welbull,  O.  T6r.  FOrh.,  6,  508.  1888.  14,  Heddle,  Hin. 
HUg.,  a.  85,  1878.  also  other  analyses.  15,  Klement,  Mio.  Mitth..  8,  18,  1887.  16.  Eonlnck. 
BuU.  Ac.  Belg.,  33.  No.  4,  1872.    17.  Gorgeu.  Bull.  fioc.  Mln.,  «,  288,  1888. 


SpmartHe.  G. 

1.  Amelia  Co.,  Va.   4  20 

2.  St.  Marcel  4*01 

8.  Haddam  4  273 
4.  Nathrop.  Col.  4-33 
6.  Brancfaville,  Conn. 

6.  YnDcey  Co..  N.C.  4-14 

7.  Salem,  N.  C. 

9.  Aachaflenburg 
9.  Pfitach,  mau. 

1«.  IlmeoMts. 

11.  Scheich-Dzell 

12.  Bagnryak.  Ural 
18.  Vesler-Silfberg 

14.  Glen  Sklag 

15.  Ourt,  Belg. 

16.  Salm  Chateau 

17.  Art^fieial 


417 
4-8 


4135 
8-976 
4-06 


SiO, 

86-84 
88-50 
8816 
35-66 
85  65 

85  80 

86  74 
88*70 
37-50 
86-60 

35 -  21 
8712 
3601J 
85  99 
37-58 

36-  24 
86-10 


AliO.  Fe>0> 

12-63  — 


FeO 
4-67 


18-  40 

19-  76 
18-55 

20-  98 

19  06 
16-55 
18-50 
18-90 

21-  46 
23  83 
31-81 
30-91 
16-22 
2045 

20  08 

21  25 


3  70  — 
11-10 
14-25 
5-67 
4-49 

14-  26 
18-82 

687 
1090 

15-  48 
8-83 

31-26 
38-27 

16-  58 
449 


0-  33 
6-25 

1-  58 

2-  08 
6-48 
5-71 


8  64 
8-31 
1-98 


MdO 
4420 
84-35 
83-18 
-29-48 
87-21 
28-64 

26-  80 

27-  40 
8400 
20-86 

16-  41 
25-88 

17-  79 
15-24 
14-72 
87-89 
42-70 


MgO 

0-47 

0-33 


0  60 
2-66 


0-  24 

1-  18 
0-94 

0  47 


CaO 

1-49  ign.  tr.  =  99-70 
6-87  =  99-73 

0-  58  =  100 

1-  15  alk.  0-48  ign.  0-44 
0  48  =  90-94  1=  100  38 

-  =  99-84 

4-  09  =  100 

—  =  99-45 
2  00  =  100-80 

2-  27  ign.  0  28  =x  90-09 
1-89  H,0  014  =  96-74 

5-  73  =  99-74 
4-48  -  llX)  43 
0-40  Ign.  0-3.5  =  100  48 

0-68  10-08  =  102-20 
tr.  —  =100-68 
ir.     tr.  =  100  05 


E.  Andradite.  Common  Garnet,  Black  Garnet,  etc.  Calciim-iron  Garnd. 
Kalkeisengranat  6enn.  Formula  3CaO.Fe,0,.3SiO,  =  Silica  35-5,  iron  seeqnioxide 
31*5^  lime  33*0  =  100.  Aluminium  replaces  the  ferric  iron;  ferrous  iron,  mw- 
ganeae  and  sometimes  magnesium  replace  the  calcium.  O.  =  3-8-3*9.  Colon 
TariouB:  wine-,  topaz-,  and  greenish  yellow,  apple-green  to  emerald-green;  brown- 
ish red,  brownish  yellow;  grayish  green,  dark  green;  brown;  grayish  black,  black. 

Named  Andradite  after  the  Portuguese  mineralogist,  d'Andrada.  who  in  1800  described  sod 
named  one  of  tbe  Included  subvarletles,  Allocbroite.  The  Included  kinds  vary  so  wMely  in 
color  and  other  respects  that  no  one  or  the  names  in  use  will  serve  for  the  group. 

Chemically  there  are  the  following  subvarieties:  1.  Simple  Calcium-iron  Oartut,  in  which 
the  protoxides  are  wholly  or  almost  wholly  lime.  Includra:  (a)  TopaaoUte,  IiKTing  tbe  cdIot 
and  transparency  of  topaz,  and  also  sometimes  green;  although  resembling  hesaonite, 
Damour  has  shown  that  it  belongs  here.  DemanUnd  Is  a  grass-green  to  emerald-green  Ttrielf 
with  brilliant,  luster  and  occurring  In  massive  forms;  it  is  used  as  a  gem,  and  its  name  refen 
to  its  high  luster,  resembling  that  of  the  diamond,  {b)  Colophonite,  a  coarse  granular  kind, 
Immniah  yellow  to  dark  reddish  brown  in  oolor.  remnous  In  luater.  and  usually  with  IrideneDt 
hues;  named  after  the  resin  colophony.  Part  of  what  has  been  called  fX)lo|^nIte  la  veauTiu- 
Ite.  (e)  Melaniu  (from  fteXa^,  Nack),  black,  either  dnll  or  lustrous;  but  all  black  samet  b 
not  here  included.  Pyreneite  Is  grayish  black  melaoite;  tbe  original  afforded  Vauquelm  4  p.  c 
of  water,  and  was  iridescent,  indicating  indpieot  alteration,   (d)  Dark  green  gamM,  not  dii- 
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tioTufsliable  from  some  allochrolte,  except  by  chemical  trials,  JeUetitd  is  green  garnet,  light  or 
dark,  and  yellowish  green,  from  the  mondne  of  the  Findelen  glacier  near  Zermatt;  named  ^ter 
/ellec,  one  of  its  de^cribers.  OalderiU  is  a  massive  garnet  from  India;  one  kind,  resembling 
<^phoDite,  occurs  in  beds  in  the  Haz&rtb&gh  district,  anal.  22, 

•2.  Hanganenan  CtUdum-inm  Oarnet.  [a)  Rothoffite.  The  ori^na)  aUoehroite  was  a  mann- 
neainn  iron-garnet  of  brown  or  reddish  brown  color,  and  of  line-grained  massive  structure.  'uiB 
R>Uu>fflU,  from  Lfingban,  first  analyzed  by  RothoS,  is  similar,  with  the  color  yellowish  brown 
10  liver-brown.  Other  common  kinds  of  mangHnesian  iron-garuet  are  light  and  dark,  dusky 
green  and  black,  and  often  in  crystals.  Thomson's  Pi^yaeUlmuie  wasa  massive  brownish  yellow 
kind,  from  Fmuklin,  N.  J.  (anal.  19,  20).  The  same  localtt^  affords  another  in  dark  £Teen 
crystals,  containing  still  more  maoganese.  Bredbergite  is  a  vanety  from  Sala  analyzed  by  Bred- 
Iwrg  (anal.  21)  which  conuiins  a  large  amount  of  magnesium. 

(b)  Aplome  (properly  haplome)  has  its  dodecahedral  faces  striated  parallel  to  the  shorter 
di&gooal,  whence  HnQy  inferred  that  the  fundamental  form  was  the  cube;  and  as  this  form  is 
ftfmpler  than  the  dodecahedron,  be  gave  it  a  name  derived  from  'uaXooi.  simple.  Color  of  the 
original  aplome  (of  unknown  locality)  dark  brown;  also  found  yellowish  green  and  brownish 
green  at  Schwarzenberg  in  Saxony,  and  on  the  Lena  in  Siberia. 

8.  Tiianiferou$.    CoDtains  titanium  and  probably  both  TiOi  and  TiiOi;  formula  hence 

8CsO.(Fe,Ti.A1),Oi.8(3i,Tl)Ot.    It  thus  graduates  toward  schorlomite.    Color  black.  Cf. 

Knop,  Kg. ,  Eoenig  (refs.  under  analyses  beyond). 

4.  Ytir^erou*  Galeium  iron  Oarrut;   Ytterffarnet.    Contains  yttria.    A  Norwegian  garnet 

analyzed  by  Bergemann  yielded  6-66  p.  cof  the  yttrium  earths;  later  analyses  (anal.  20)  from  the 

same  locality  (Stokft)  afforded  very  little,  thus  throwing  doubt  over  Bergemann 's  results.  Websky 

found  2-6  p.  c.  of  yttrium  earths  In  an  almandite  from  Schreiberhau,  aual.  20,  p.  442. 

AnaL— 1.  Kg..  Zs.  G.  Gcs.,  29.  819,  1877.    2,  Waller,  G.  Fftr.  FOrh..  4. 187, 1878.  3,  LOsch. 

Jh.  ilin.,  785.  1879.   4,  5.  Nicolayev.  Kk.,  Min.  Russl..  8,  319,  1881.    6,  Cossa,  Traus.  Acc. 

LiDC,  4,  234,  1880.    7,  Treumann,  Rg.,  Min.  Ch..  477,  1875.   8,  Felleoberg.  Jb.  MIo..  745.  1668. 

9,  LundslrOm,  G.  F&r.  FDrb.,  4,  161.  1878.    10,  £.  S.  D..  Am.  J.  Sc.,  14,  215,  1877.    11.  £.  F. 

Smith,  Am  Cfa.  J..  6.  276,  1888.    12-14,  Wachtmeister,  Ak.  H.  Stockh.,  1828.   15,  Rose.  KarsL 

Tab.,  33.  1808.    16,  Wright,  Ann.  Mines,  3,  707,  1858.    17,  LiodstrOm,  Zs.  Kr.,  16,  160.  1890. 

18.  Forbes.  Ed.  N.  Phil.  J.,  3,  59.  1856.    19,  Weber.  Rg.,  Min.  Ch.,  898,  1880.    20.  Thomson, 

Ana.  Lvc.  N.  T.,  3,  9.  1829.    21,  Bredberg,  Ak.  H.  Stockh.,  68,  1822.    22,  Tween,  Mallet. 

Min.  India,  89,  1887.     28.  Drar.,  L'lnatitut,  Dec.  1876.    24.  Kuop,  Zs.  Kr..  I,  62,  1877. 

•2-x  Stromeyer,  JB.  Hannover  [IB,  28,  18641.    26,  Peterason.  Zs.  Kr.,  Itf,  171,  1890.  27-29, 

Knop,  I.e.    80.  Koenig,  Proc.  Ac.  Philad.,  856,  1880.   81,  Genth,  Am.  J.  Sc.,  40.  IIT,  1880: 

32,  Salter,  JB.  Ch.,  1956. 1884. 


A7tdradil4.  O. 
1.  Sisersk,  gm„  Demantoid  8-828 


8.  ffrass-gm.  " 

4.  "       em.-gm.     "  8-888 

5.  "  "  8-847 
8.  Val  Halenco.  gm.  8*81 

7.  Dobschau,  grn. 

8.  Zermatt,  appU-ffrn.  8  797 

9.  Xordmark.  ^.-yw. 

10.  East  Rock,  N.  Hav.,  blk.  8740 

11.  HoseDBSCk,  Pa., 

12.  Altenau,  aptotw 

1-1.  Li&ngban,  ffettcw 

14.  Arcndsl.  bnh.-bk. 
V*.  Drammen,  AUoehr. 

Mt.  Kosa.  JeOelite 
17.  9tokO.  brown 

la       "      bUe  -gm. 
19.  Franklin  Fum..  N.  J. 

30.  Pianklln  Pum.,  N.  J.,  J». 

21.  Sala.  BreObergiia 

22.  Caldsriie 


8-64 


8-746 
8-785 


Sio, 

85-44 

85-  69 

85  56 
35  50 
85  38 

84-  91 

86-  89 

85-  80 


AliO, 
0-09 

087 
0-70* 

2-22 
tr. 

0-85 


Fe,0, 
S2-85 
39-96 

80-80 
81  51 
80  44 
31-69 
32  26 
29-50 


M-04  — 


I  85-09    tr.  29-16 


85-25 
85  64 


8217 
80  00 


86-10    —    89-10    —    7-08  — 


40-20 

87-  00 
88  09 

86  68 

84-96 

84-88 

88-  73 

86-73 

87  44 


6  95 
600 

9-97 

8-78 

1-12 

7  97 

3-78 
6-27 
CrO,. 


20-50 
18-50 
83-41 
18-45 


UnO  HgO  CaO 

—  0-20  82-86  =  101-34 

—  0-08   S3-3S  K.O  0-26. 
[Na.O  0-68  =  100-28 

—  0-16   83-05  =  100-78 

—  0-31    83-90  =  100-82 

—  ir.  81-52  =  99-78 
ir.  83-18  =  99  97 
—         81  -45  100-40 

—  0-90  83-10  ign.  0  53  = 
[10071 

—  2-05  8010  ign.  1-68=: 
[9931 

0-86   0-34   83-80  ign.  0  35  -= 
[100-48 
_      _    80-80  =  99  14 

29-21  KaO  2  85  - 
[100-33 
36-01  E,0  0-98  = 
[9917 

29-  48  =  101  13 

30-  00  =  90  75 
28-61  =  100-11 
86-90  H,0  0-16  = 

[99-30 
82-09  Na,0  127 
[=100 

—  8-62  1*43  34-05  =  96  97 

—  16-70     —    25-88  ign.  0  08  = 

[101-99 

—  —  13-44   81-79  =  9ft  57 
5-34    «r.    1-40  8098  =  100-66 


FeO 
1-26 
0-64 

0-  27 
119 

1-  Oi 
1-30 
3-40 

0  93 


—    8  02  — 


—  4-00  — 

—  6-25  — 

2-38   0-68  0-28 


30-65    —    3*40  tr. 


38-78 
17-64 

35-88 
19-88 
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28.  Fcaacati 

24. 

25.  Magnet  Con,  Ark. 

26.  StokO  8-86 

27.  Oberbergen 

28.  Obersduflfaiuuen 

29.  Oberbergen 

80.  Colorado  8-680 

81.  Henderson  Co.,  N.C.18-788 

88.  OberwlefleDtbal 

•  Hd«Oi. 


afo. 

86-84 

85  09 

81-25 
81-51 


nOa  AliOi  Fe«Oa 
1-04  6-24  2S1S 
8  03  8-60  19-27 
819  —  81-80 
S-S2   2  01  26-68 


86-82   4-95  5  41  80-14* 

86-59   7  10  5-42  19-66 

86-38   7-05  6-48  17  08 

80-71   8-11  2-36  23-67 

85-66   4-68  4  48  20-51 

3916  10-84  6-60  31  93 

k  Estimated;  33-97  FeiO,  -f  FeO.  determined. 


FbO  MnO  MgO  ChO 

—  —    1-04  88-72  =  100 

1-  80     —    0-47   32-61  =  101-06 
~      —    0-46   38-80  =  100 

—  215'  0-38   80  78  Y,0,  O'SS, 
[Na,0  0-79,  H,0  0  48  =  98  63 

2-  65b    _    1-71    29-50  =  10008 

2-  36   0-27   1-61    26-98  =   99  83 

3-  84   0-25   2-70   37-47  =   99  15 

—  tr,     0-80   84-29  CO,  1-48  = 
[99-82 

1-88     —    0-17   81-90  ign.  0-55  = 

'9»-68 

—  —    0-98  89-40  = 


F.  UvAROTiTE.  Ouvarovite.  TJwarowit.  Calcium-chromium  Garnet.  Kalk- 
chromgranat  Qerm.  Formula  3CaO.Cr,0,.3SiO,  =  Silica  35'9,  chromium  sesqal- 
ozide  30*6,  lime  33*5  =  100.  Aluminium  takes  the  place  of  the  chromium  id  ^axi 
(Gr  :  Al  =  5  :  2  in  anal.  1).    H.  =  7*5.    G.  =  3-41-3*52.   Color  emerald-green. 

AnaL— 1,  Dmr.,  Ann.  Mines,  4, 115, 1848;  also  Komonen.  Erdmanu,  6th  Ed.,  p.  270.  3.  U., 
Bull.  8oc.  Min.,  fl.  166. 1879.  8,  Hunt.  Hep.  G.  Canada,  407.  186a  4.  HarriDirton.  Cu.  HiL. 
9.  806, 1880. 


VvarovOe. 
1.  Blsersk 
8.  Pic  Poseto 
8.  Orford 


O. 
8-614 
8-48 


SiO. 
86-67 
86-30 
86-65 


4.  Wakefield,  Quebec  8  843      87  60  18  65  1  07    4-95    —     —    0  68 


AUOtFeiOaCr,Oi  FeO  HnO  HgO  CaO 

88-38  =  96-49 
87-50  =  98-68 
38-80  ign.  0-30  ~ 
[99-63 

86-18  ign.  0  48  =^ 
r99-80 


6-8(1^ 
10-80 
17-00 


—  83-46 
9-60  6*60 

—  6-20 


8-16  0-60  — 
4-97    —  0-81 


» Includes  some  FeiOa. 


Pyr.,  etc— Host  varieties  fuse  easily  to  a  light  brown  or  black  glass;  F.  =  3  in  almandite, 
spessartite,  grossulariie,  and  allochroile;  S'5  in  p;^rope;  but  uvarovite,  the  chrome-garnet,  is 
almost  Infusible,  F.  =  6.  AUochrolte  and  almandite  fuse  to  a  magnetic  globule.  KeaciionE 
with  the  fluxes  varv  with  the  bases.  Almost  all  kinds  react  for  iron;  strong  man^nese  reaaion 
in  spessartite,  and  less  marked  in  other  varieties;  a  chromium  reaction  in  uvarovite.  and  in  most 
pyrope.  Some  varieties  are  partially  decomposed  by  acids;  all  except  uvarovite  are  after  ignition 
decompoaed  by  hydrochloric  acid,  and  generally  with  separation  of  gelatinous  silica  on  evspora- 
tioQ.    Decomposed  on  fusion  with  alkaline  carbouates. 

As  diown  by  Magnus,  the  density  of  garnets  is  largely  diminished  by  fusion.  Thus  a 
Greenland  garnet  fell  from  S-90  to  8  05  on  fusion,  and  a  Vilui  grossularite  from  3'63  to  3-95. 
Further  a  brownish  red  Arendal  garnet,  having  G.  —  4-058,  was  reduced  by  heating  to 
G.  =  4-046,  and  by  fusiou  to  3  596-3  204,  Church;  and  a  Ceylon  bessonite.  having  G.  =  3  666, 
had  G.  =  3-683  after  heating  to  incipient  fusion.  Church.  Cf.  Magnus.  Pogg.,  22,  891,  1831; 
Ebl.,  Schw.  J.,  64,  283,  1832;  Church,  J.  Cb.  Soc.  17,  886,  1864. 

Obs. — Garnet  in  cr^-stals  or  roimded  grains  is  very  common  in  mica  schist,  gneiss,  syenitic 
gneiss  and  hornblende  and  chlorite  schist;  occurs  often,  also,  in  granite,  syenite,  crystalline 
nmeslone,  sometimes  in  serpentine,  and  occasioually  In  volcanic  rocks,  lava  and  tufas;  further, 
occasionally  observed  in  lithopliyses  of  rhynlite  and  as  a  product  of  contact  metaniorphi^. 

Garnet  is  sometimes  found  in  tlie  massive  form  as  a  prominent  constilueut  of  a  rock.  A 
white  variety  (lime-alumina  garnet)  occurs,  forming,  with  a  little  serpentine,  a  whitish  garnet 
rock  at  Orford  in  Canada,  having  G.  =  8-52-3-53.  A  e\m\\ax  gamet-ft^te  exists  in  Bayreuth  in 
lEtavaria.  At  St.  Francois  in  Canada  there  is  a  yellowish  white  aud  greenish  white  garnet  nxrk, 
consifilmg  of  the  same  garnet  along  with  pyroxene,  in  the  proportion,  according  to  T.  S.  Hunt, 
of  67-7  of  »he  former  to  40  7  of  the  latter,  having  G.  =  S  SS  (Rep.  G.  Can..  496.  lt*63-. 
Eclogyte  is  a  garnet-evphotide,  consisting  of  a  massive  reddish  garnet  ana  grass-green  smaragdite 
or  omphactte.    These  garnet  rocks  are  all  very  lough  as  well  as  heavy  rucks. 

Garnet  crystals  often  contain  inclusions  of  foreign  matter,  but  only  in  part  due  to  altera- 
tion; as,  vesuvianite,  calcile,  epidote,  quartz  (f.  8);  at  times  the  garnet  is  a  mere  shell,  or 
perimorph,  surrounding  a  nucleus  of  another  species.  A  black  garnet  from  Arendal,  Nor- 
way, contains  both  calcite  and  epidote  ;  crystals  from  Tvedestrand  are  wholly  calcite  within, 
there  being  but  a  thin  crust  of  garnet.  Crystals  from  East  Woodstock,  Maine,  are  dodecahe- 
drons with  a  thin  shell  of  cinnamon  stone  enclosing  calcite;  others  fnnn  Baymwd,  He.,  show 
Buccesslve  layere  of  garnet  and  calcite.   Many  such  cases  have  been  noted. 
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Ciyitib  of  eunet  in  the  form  of  thin  flat  disks  are  not  infreqaenUy  otaBerved  onbedded 
between  plates  oi  mica. 

The  garnet  of  granite,  gneiss,  jpvnulyte,  mica  scbists,  and  simi- 
lar rocks  is  chiefly  the  iron-alumtnium  Tariety,  otmaTtdiU,  but  in- 
cludes also  andradlte  and  the  isomorphous  varieties  intermediate 
between  them.  Qro$$ular%te  is  especially  common  in  crystalline 
limestone,  where  it  is  associated  with  veauvlanite,  wollaatonite,  diop- 
side,  etc.;  it  occurs  also  in  crystalline  schists.  P^frope  belongs  pecul- 
brlyto  peridotytes  and  the  serpentines  formed  from  them;  occurs 
ilsoinbault.  ^mcnrftto  occurs  in  granitic  rocks,  in  quartzyte,  in 
whetstone  schists  (Belgium);  It  has  been  noted  with  topaz  in  litho- 
physes  In  rhyolyte  (Colorado).  The  black  variety  of  andradlte, 
m^nitg,  is  common  in  eruptive  rocks,  especially  with  nephelite, 
leucite,  thus  In  phonolytes,  leucitophyres,  nephelinytes;  it  also 
occurs  as  a  product  of  contact  metamorpbiam.  Demantoid  occurs  n___„t  on~i]^^^n.  nno*»« 
iD  serpentine.  VtaroviU  belonis  particularly  with  chromite  tn  ser-  Saddle 
pentine;  it  occurs  also  in  granular  limestone,  neaaie. 

Many  foreign  localities  of  garnet  liave  been  mentioned  in  the  preceding  pages,  under  the 
head  oteompotition  and  vanetiet.  The  best  cinnamon-tUme  comes  from  Ceylon,  Id  gneiss;  also 
from  ADilsjO  in  Wermland,  in  crystalline  limestone;  on  the  Mussa-Alp  In  the  Ala  valley  in  Pied- 
mont, with  cliuochlore  and  dtopside;  at  Mittagsborn,  Saasthal,  Switzerland,  with  the  same 
miaerals,  reddish  brown  in  color,  also  from  Zermatt;  pale  Isabel  la-yellow  atAuerbach;  nearly 
colorless  dodecahedral  crystals  at  Gleinitz  near  JordausmQbl,  Silesia;  a  brownish  variety 
(romamovite)  at  Kimito  in  Finland.  A  honey-yellow  garnet  in  oetahedrona  occurs  in  Elba. 
Grossularite  of  pale  greenish  color  comes  from  the  banks  of  the  Vilui  in  Siberia;  in  serpentine 
with  vesuvianite,  auo  from  Cziklowa  and  Orawitza  in  the  Banat;  honey-yellow  to  green  or 
brown  crystals  at  Rezbfinya;  with  vesuvianite  and  wollastonite  in  ejected  masses  at  Vesuvius;  in 
white  or  colorless  crystals  in  Tellemark,  in  Norway,  and  the  Shishimsk  Mts.,  In  the  Ural;  also 
whitish  in  a  resinopal  pseudomorph  after  coral  in  Tasraania;  iu  groups  of  dark  brown  dodeca- 
hedrons at  Mudgee.  New  South  Wales;  dark  honey>yelIow  dodecahedrons  with  pyrite  at 
Ouadalcazar,  and  clear  pink  dodecahedrons  (G.=3'46  nrsson)  at  Morelos,  Mexico  (see  p.  1035). 

Pyropti  occurs  iu  serpentine  (from  peridotyte).  a  senicntine  conglomerate,  and  in  the  sands 
of  the  region,  near  Meronitz,  Tfziblitz,  and  PodsedUtz,  in  Bohemia,  where  the  variety  used  as  a 
gem  is  obtained:  also  at  ZGblitz  and  Grelfeodorf  in  Saxony;  the  valley  of  Krems  (Kfemze)  near 
Budweis  in  Bohemia,  in  a  serpentine  rock;  in  the  Vosges ;  Elle  In  Fife,  Scotland,  the  "EUe 
nibies:"  in  the  diamond  diggings  of  South  Africa,  as  at  Kimberley,  see  p.  5  ("  Cape  rubles  "); 
reported  from  Burma.  Almandite  is  common  in  granite,  gneiss,  eclogyte,  etc.,  in  many  locali- 
ties in  Saxony,  Silesia,  etc.;  at  Eppeureuth  near  Hof,  Bavaria  (in  eclogyte);  in  dodecahedrons  8 
to  4  inches  through  at  Falun  in  Sweden,  in  hyacinth-red  or  brown  crystals  in  the  Zillerlhal  and 
Oetzlhai,  Tyrol-  Precious  garuet  comes  in  flue  crystals  from  Ceylon,  Pe^u,  Brazil,  and  Green- 
land; also  from  the  Sarwar  mines  in  Rajputana  and  at  Kakoria  in  Jaipur  in  British  India. 
Speuartite  is  from  Asctiaffeoburg  in  the  Spessart,  Bavaria:  iu  the  white  fe1<tepar  of  the  granite 
of  Ell»:  at  St.  Marcel,  Hedmoot;  iopegmatyte  atVllate  near  Chanteloube,  Haute- Vienne;  at 
Bro<Idbo,  near  Falun,  In  Sweden;  Ileteld  in  the  Elarz;  in  the  whetstone  slates  of  the  Ardennes 
at  Viel  Salm,  Ottrez,  Salm-Cliaieau,  Belgium;  in  Ross-shire  and  other  points  In  Scotland. 
(Cf.  lleddle.  I.e.) 

Among  the  varieties  of  the  calcium-iron  garnet,  andradite,  the  beautiful  green  demantoid  or 
"  TJmliaa  emerald  "  occurs  in  tmnspareiit  greenish  rolled  pebbles,  also  in  crystals,  in  the  gold 
washings  of  Nizhni-Tagilsk  in  the  Ural;  also  In  the  stream  Bobrovka,  10  versts  S.W.  mm 
Poldnevaya  In  the  Sisersk  on  the  west  slope  of  the  Ural;  first  found  in  loose  pieces,  later  In  a 
serpentine  rock,  embedded  in  fibrous  serpentine;  green  crystals  occur  at  Schwarzenberg, 
Saxony;  brown  to  green  crystals  at  Morawitza  and  Dognacska;  emerald-green  at  Dol>schau;  in 
the  Ala  valley.  Piedmont,  the  yellow  to  greenish  topmoUU,  with  its  cbaracteristic  vicinal  bex- 
octahedron  (0-   Allochroite,  an  apple-green  and  yellowish  variety,  of  different  shades,  occurs 
at  Zermatt,  in  geodes  of  crystals  m  chlorite  schist;  brilliant  black  crystals  (melaniU)  and  also 
brown,  at  Vesuvius  on  Mie.  Somma;  and  in  a  volcanic  tufa  at  Frnscati  near  Rome;  iu  Baden  at 
the  Kaiserstuhl;  Pic  d'Espada  and  that  of  Ereslids  near  Bareges  in  the  Hautes-Pyrenees  (i^rv- 
netig),    Aplome  occurs  in  yellowish  and  brownish  green  crysuils  at  Schwarzenberg  in  Saxony, 
and  on  the  borders  of  the  Lena  in  Siberia;  brown  to  black  crystals,  highly  modified,  in  the 
Pfitschthal,  Tyrol;  other  localities  are  LAngbau  in  Sweden,  Pitkftranta  in  Finland.  Arendal  in 
2Torw«y,  whence  very  large  dodecabedi^l  crystals  are  obtained.    Uvarovite  is  found  at  Saranov- 
sknvn  nt'>ir  Bisersk,  also  in  tbe  vicinity  of  K^shtj'msk,  Ural,  lining  cavities  or  fissures  In  chromic 
iron;  at  Hanle,  in  Rupshu  in  the  western  Himalayas;  at  JordansmQhl,  Silesia;  Pic  Posets  neu 
Venasque  in  the  Pyrenees  on  chromite.    It  Is  named  after  the  Russian  Count  Uvarov. 

Near  Oauterets,  in  the  Haute8-Pyr6D€es,lai^cry8talsof  brown  garnet  have  a  nucleus,  eaaOy 
separable,  of  dull  green  crystallized  vesuvianite;  the  containing  rock  is  a  compact  gray  limostone. 

Tn  If.  America,  in  Maine,  beautiful  yellow  crystals  or  cinnamon-stone  (with  vesuvianite)  at 
Parsonsfield,  Phlppsburg,  and  Rumford;  manganesian  garnet  at  Pbippsburg,  as  well  as  fine 
yellow  garnet;  in  mica  slate  near  the  bridge  at  Windham,  with  staurolite;  in  granite  veins  at 
Htreaked  Mountuio,  along  with  beryl;  in  large  reddish  brown  crystals  at  Buckfield,  on  the 
estates  of  Mr.  Waterman  and  Mr.  Lowe;  handsome  red  garnets  at  Brunswick.    In  N.  Samp., 
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at  Hanover,  amall  clear  crystals  Id  syenltic  gneiss:  blood-red  dodecahedrons  nt  Franconla,  in 
geodes  iu  massive  garnet,  with  calcite  and  magnetic  iron;  at  Haverhill,  in  chlorite,  some  l^iD.; 
at  Warren,  beauttiul  cinnamon  garnets  with  green  pyroxene;  at  Unity,  on  the  estate  of  J.  5leal, 
with  actinoliteand  magnetite,  and  at  LlsbOD,  near  Mink  PuDd,  in  mica  slate  with  staurolite;  st 
Oraftoa.  ^  to  1  in.  in  diameter.  In  Vermont,  at  New  Fane,  large  crystals  in  chlorite  slate;  also 
at  Cabot  and  Cavendish.  In  Mass.,  at  Carlisle,  geodes  of  transparent  ctnnamoa-brown  crystals 
similar  to  figure  4,  with  scapolite  lu  limestone;  also  in  gneiss  at  Brookfield  and  Brimfield;  in 
crystals  at  Bedford,  Chesterfield,  with  the  CummiagtOQ  cyauite,  and  at  the  beryl  locality  of  Barn; 
Hue  dark  red  or  nearly  black  trapezohedral  crystals  at  Russell,  sometimes  very  large;  red  gameta 
at  Chester.  In  Conn.,  trapezohedrons,  ^  to  I  in.,  in  mica  slate,  at  Reading  and  Monroe;  dodeca< 
hedrons  at  Southbury;  at  Huddam,  crystals  of  niauganesian  garnet,  often  2  in.  through,  wilii 
chrysoberyl;  at  Lyme,  large  blackish  brown  crystals  iu  limestone:  near  New  Haven,  at  Hill 
Bock  in  trap  at  Junction  with  sandstone  in  pale  yellow  brown  crystals  (f .  6)  resembling  to|)a«>]fte, 
also  roelanite  (anal.  10)  at  East  Rock  on  faces  of  trap  in  roaettee  of  dodecahedrons  with 
magnetite,  etc;  manganesiun  garnet  at  Branchville. 

In  N.  York,  in  mica  slate,  in  Dover,  Dutchess  Co.,  small;  at  Roger's  Rock,  crystallized  and 
massive,  and  colophonite  of  yellow,  brown,  and  red  colors,  abundant;  brown  cr}'stal8  at  Crowa 
Point,  Essex  Co.;  colophonite  as  a  large  vein  in  gneiss  at  WilUboro,  Essex  Co.,  withwollastoDile 
and  green  coccollte,  and  also  at  Lewis,  10  m.  south  of  Keeseville;  in  Middlelown,  Delaware  Co., 
large  brown  cryst.;  a  cinnamon  variety,  crystallized  and  maf^ve,  at  Amity;  on  the  Croloo 
aqueduct,  near  Tonkers,  In  small  rounded  crystals,  aud  a  beautiful  massive  variety — the  latter, 
when  polished,  forms  a  beautiful  gem;  oil-^reen  dodecahedrons  at  Uie  magnetite  iron  mine. 
Brewster,  Putnam  Co.;  a  large  garnet  weighing  nearly  10  Ibe.  and  with  a  maximum  diameter  of 
6  inches  was  found  in  an  excavation  in  Hew  York  City,  in  West  85th  Street,  in  1886.  In 
If.  Jeraeg,  at  Franklin,  black,  brown,  yellow,  red,  and  green  dodecahedral  garnets;  also  neur 
the  Franklin  furnace  polyadel^hite.  In  Penn.,  in  Chester  Co.,  at  Pennsbury,  fine  d&rk  brown 
crystals  with  polished  faces,  id  granite;  near  KDauertown,  at  Keims'  mine,  in  handsome 
lustrous  crystals;  at  Chester,  brown;  in  Concord,  on  Green's  Creek,  resembling  pyrope;  in 
Leiperville,  red:  at  Mineral  Hill,  line  brown:  at  Warreu,black;  at  Avoodale  quarry,  Snehessonite; 
uvarovite  at  Woods'  chrome  mine,  Lancaster  Co.  In  Delaware,  cinnamon-stone  in  tnipeEdie- 
drons,  at  Dickson's  quarry,  7  m.  from  Wllmin^oo.  In  Virginia,  beautiful  transparent  speaua- 
tite,  used  as  a  gem,  at  the  mica  mioes  at  Amelia  Court  House.  In  y.  Carolina,  fine  cinnamon- 
stoue  at  Bnkersville;  red  ^rnets  iu  the  gold  washings  of  Burke,  McDowell,  and  Alexander 
counties;  also  mined  near  Morgautown  and  Warlich,  Burke  Co.,  to  be  used  as  "  emery,"  and  as 
"garnet-paper;"  a  garnet-tock  at  Bumsville,  Yaocey  Co.  Id  Kentucky,  fine  pyrope  in  the 
peridotvte  of  Ellis  Co.  In  Arkansas,  at  Magnet  Cove,  a  Utaniferous  melanite  with  schfwlomite^ 
Large  aodecabedral  crystals  entirely  altered  to  chlorite  occur  at  the  Spurr  3It.  iron  mine,  Lake 
Superior  (Pumpelly). 

In  Colorado,  at  Watbrop,  fine  spessartile  crj'stals  in  lithophyses  In  rhyolytc  with  quartz  and 
topaz.    In  large  dodecahedral  crystals  up  to  14^  lbs.  in  weight  at  Ruby  Ml.,  Salida,  Chaffee  Co.. 
the  exterior  is  usually  green  from  a  layer  of  a  chlorite(see  p.  660)  due  to  alteration.    In  Nevada, 
small  but  fine  red  garnets  in  Ruby  Valley,  Elko  Co.;  at  Black  Cafton,  Colorado  R.;  almaudite 
in  White  Pine  Co.    Iu  Arizona,  yellow-greei>  crysuils  in  the  Gila  cailon;  pyropeon  the  Colorado 
River  in  the  western  part  of  the  territory.    New  Mexico,  tine  pyrope  on  the  Navajo  reservation 
associated  with  chrysolite  and  a  chrouie-f^roxeue.   In  California,  jjreen  with  copper  ore,  Hope 
Valley,  £1  Doi-ado  Co.,  on  Rogers'  claim;  a1ao  with  copper  ora  in  Los  Angeles  Co.,  in  Ml. 
Meadows;  uvarovite.  In  crystals  on  cfaromite,  at  New  Idria;  uvarovite  in  serpentine  with 
chromite  on  the  American  river  below  Towle's  station  on  the  Central  Pacific  R.R.  Common 
garnets  at  many  points.    FHne  crystals  {t.  4)  of  ideal  symmetry  of  a  rich  rod  color  and  an  inch  or 
more  In  diameter  occur  in  the  mica  schists  at  Fbit  Wrangell,  mouth  <^  the  Stickeen  B.,  in 
Alaska. 

In  Canada,  at  Marmora,  dark  red;  at  Grenvtlle,  a  cinnamon-stone;  anemerald-grera  cfarome- 
garnet.  at  Orford,  Quebec,  in  granular  masses  and  druses  of  minute  transparent  dodecabedral 
crystals,  with  millerite  uud  calcite:  and  in  the  same  vicinity  lar^  cinnamou-red  and  yellowiah 
crystals  of  gnrnet  along  with  pyroxene;  fine  colorless  to  pule  olive-green,  or  brownish  crystala. 
at  Wakefield,  Ottawa  Co.,  Quebi-c,  with  white  pyroxene,  honey-yellow  vesuviauite,  etc,  alao 
others  bi  igbt  green  carrying  chromium;  dark  red  garnet  in  ihs  town^Ipsof  Villeneuvelspeaaar- 
titej  and  Templeton;  pale  yellow  at  N.  Elnisby. 

In  jewelry,  the  lighter  clear  garnets  are  often  called  hyacinth.  The  yellowiah  Is  the  Jacinia 
la  bella;  n  yellowish  crimson,  the  Quarnaccino;  and  another  very  similar,  VermeUle,  or  HsfadniA- 
Oarnet;  the  red,  with  a  violet  tinge,  Jtnbino-di-roeea,  and  also  Grenat  ^/rian  (from  Syrtom  in 
Pegu),  and  probably  the  AmethysitgonUs  of  Plinv.  The  deep  and  clearred,  like  Burgundy  wine 
in  shade,  is  the  true  precious  garnet,  which  is  efther  pyrope  or  almaudite.  The  ancient  name 
aybfiixi,  rae'Amug  a  burning  coal,  alludes  to  the  internal  fire-like  color  and  reflection,  and  waa 
applied  also  to  some  ruby.  The  Latin  name  earbunculua,  from  carbo,  coal,  has  the  same  sieniti. 
catiun. 

Alt— Garnets  containing  ferrous  iron  often  become  rusty  and  disintegrated  throug^h  the 
oxidation  of  the  iron,  and  sometimes  are  nltored,  more  or  less  completely,  tolimonite,  nuxffnetite, 
or  hematite.  The  action  of  waters  containing  traces  of  carbon  dioxide  and  carbonates  and  ailV 
rates  in  solution  results  in  the  same  changes  nearly  as  with  pyroxene,  produclDg  at  different 
times  a  loss,  or  alteration,  of  bases,  or  by  a  further  change  and  the  addition  of  water,  mieniite 
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m^nUne.  ehloriia.  Hie  Hme  In  tbe  lime  garnets  mar  be  taken  up  by  the  carbonic  acid  of  the 
vsttTs;  aad  if  magnesia  is  combined  with  tbe  carbonic  acid,  it  may  take  the  place  of  the  lime, 
tnd  thus  give  rise  to  a  terpentim  or  steatite  pseudomorph,  or  to  a  chlorite,  if  the  iron  partly  r«- 
mains.  AJkaline  carbonates  seldom  produce  tbe  changes,  for  alkaline  pseudouiorpba  are  rare. 
An  warn  ot  silica  is  to  be  expected  in  analyses,  accorduig  to  BIschof,  since  part  of  the  bases  ia 
often  lost  through  incipient  change.   Quartz  alio  occurs  with  the  form  of  garnet. 

The  common  iron -aluminium  garnet  is  especiallT  liable  to  alteration,  and  bnides  tbechugtt 
noted  above,  paeudomorpbs  of  scapolite,  mica,  oligociaae,  epidote,  ampbibole  have  been  noted  (ist. 
Cathrein,  below).  Tbe  calcium-iron  garnet  yields  pseudomorplis  of  epidote,  chlorite,  serpentine, 
ortboclsse. 

The  magnesium-aluminium  garnet,  pyrope,  is  also  frequently  altered,  forming  chlorite, 
serpeDtiae,  and  various  more  or  less  definite  Bubetaoces.  Bchraurs  kelyphUe  (Vh.  6.  Reichs.. 
344, 1879.  Zb.  Kr.,  S,  SSO,  1882)  forms  a  zone  about  a  nucleus  of  pyrope  (hence  from  tc4Xvifeoi, 
a  nutAMi  at  Krenu,  Bohemia.  Its  compodtion  Is  given  by  the  analjws  below,  but  Lasaolz 
(1.  e.)  has  ahown  that  it  la  not  a  homogeneous  substance. 

SiO,  Al,0,Fe,0,  FeO  MnO  MgO  CaO 
myphm  Q.^ZiM     40  41   18-35   3  47  7  03  O'Sl   37-40  6  05  Ign.  3  31,  Cr,0.  l-76=9B-97 

On  the  alteration  of  garnet,  see  Blum,  Pseuuomorphosen,  Roth.  Cb.  Oeologle,  1;  also  the 
following:  Uelland,  Pogg.,  146,  480,  1873;  Ssuulpe.  Niedzwie<)8ki,  Min.  Mitth.,  l^i.  1872;  Lsx.. 
Ber.  Died.  Ges. ,  July  8,  1%3:  serpentine  regiou  near  Budweis.  Bohemia,  Sclirauf,  2a.  Kr.,  6, 
Ul.  1883,  and  Lsx.,  8,  SO-I,  1888;  altered  gHrneta  m  amphibolyte,  Tyrol,  Cathrein,  Zs.  Kr.,  10. 
433, 1885;  Lake  Superior,  crystals  altt-reJ  lo  chlorite,  Pumpelly,  Am.  J.  8c.,  10,  17,  1878;  L. 
Superior  and  Colorado,  PenHeld  and  P.  L.  Sperrr,  Am.  J.  Sc.,  32,  807,  188d. 

fbr  the  analyses  of  the  various  kinds  of  "  chlorite  "  produced  by  tbe  alteration  of  garnet,  9.g, 
that  of  L.  Supenor,  Salida.  Col.,  see  under  the  Chlorite  Grocf,  p.  660. 

Arti&— Obtained  artificially  with  difficulty  .except  the  mangapesian  Tariety.  spe8Bartlte.which 
has  I>een  formed  by  Gorgeu  from  fudon  of  the  constituents  in  magnesium  chloride;  also  by 
Bourgeois  with  arborescent  cryatallites  of  bausmannite.  Tbe  fusion  of  garnet  ordinarily  results 
in  the  separation  into  such  compounds  as  pyroxene.  melUIte,  raontlcelnte,  scapolite,  anorthlte. 
Melanlte  with  nephelite  has  been  formed,  however,  from  fusion  by  Fouque  and  Levy.  Also 
early  reported  that  melauite  garnets  have  been  obtained  in  a  glass  proceeding  from  the  fusion  of 
vesurlanite  (Klaprotb)  and  ot  a  melauite  from  Frascati  (by  Kobell).  Miller  mentions  the  occurs 
rence  of  garnet  in  crystals  as  a  furnace  product.  Cf.  Bourgeois,  Ann.  Cb.  Pbys.,  29,  4S8, 1888, 
and  Reprod.  Min..  131.  1884;  Doelter,  Jb.  Min.,  1, 168, 11^4;  Fouqu6&  LSvy,  Bull.  Soc.  Hln., 
3,  105,  1679.  alsoSynth.  Min.,  121,  1883;  Gorgeu,  Bull.  Soc.  Min.,  6,  383,  1883. 

Ra£._i  See  Bauer,  Zs.  G.  Ges.,  36,  119,  1874,  for'  list,  early  authorities,  localities,  etc. 
■  Websky,  JordansmOhl,  Zs.  G.  Ges.,  31,  758,  1869.  ■  Bauer,  I.  c.  «£.  8.  D.,  New  Haven. 
Am.  J.  Sc.,  14,  318,  1877.  *  Rath,  Pfitschthal,  other  planes  with  anomalous  indices  are  noted, 
Zs.  Kr.,  3,  178,  1878.  *  Schumacher,  Zs.  G.  Ges.,  30.  498,  1878.  ^  Rath,  Piz  Alpetta,  Zs.  Kr.. 
6.  495,  1881,  •  E.  See.,  Tiriolo,  Rend.  Acc.  Line,  3, 183,  1886.  •  Cathrein,  Rothenkopf,  Tyrol, 
Min.  Milth..  10.  56,  1888.  ">  Wiik.  Mio.-Saml.  Helslngfore.  p.  88.  1887.  »  Cathrein,  groasula- 
rite,  Le  Selle.  Tyrol,  Hln.  Mitth..  10,  897. 188& 

"  Twina,  Arzruni,  Pitlcftranta,  be  shows  also  that  the  supposed  twins  of  Eobell  with  tw.  pL 
0  are  odIt  accidental  associations,  Vh.  Min.  Ges.,  33,  136,  1887.   "  ParUng  I  d,  MQgge,  Jb. 

"  Optical  anomaUea,  Wicbmann,  Zs.  G.  Ges.,  37,  7^,  1876;  Hirschwald.  Miu.  Mitth.,  340, 
1876;  Lsx..  Jb.  Min.,  680,  1876;  Mid.,  Ann.  Mines,  10,  100,  1876;  Btd.,  Bull.  Soc.  Min.,  4,  13, 
1881;  Klein.  Jb.  Min.,  1,  87,  1888.  1,  300,  1887;  G.  NordenskiOld,  G.  FOr.  FOrh..  13.  860, 1890; 
Bgr..  Zfl.  Kr.,  16,  170,  1890.  R^aetiM  indieea,  quoted  by  Roaenbusch,  Mikr.  Phys.,  360. 
im;  cf.  also  Dx.,  N.  R.,  8.  1867.  Abtorption  tpectra.  Vogel,  Ber.  Ch.  Oes.,  10,  878,  1877. 
apet^  heat.  Oberg,  Ofv.  Ak.  Stockh..  43,  No.  8,  48,  1886. 

TRAirrwnirrB  B.  Oi^damUK,  Proc  Ac.  Phllad..  pp.  9.  848,  866,  1878.  An  impure  UTarorlte 
(Genth)  occurring  with  chnHnlte  fran  Monterey  Ga,  Cal. 


371.  SOHORLOBOTB.  Shepard,  Am.  J.  Sc.,  2.  B51,  1846.  Ferrotltanite  WhUneg,  J. 

Kat.  Hist..  Boston,  6,  45,  1849.    Schorlamit  Rg. 

Iwaarit  Kuiorga,  1861.  N.  Nd..  Verz.  Pfnl.  Min..  1853.  Ivaarite. 

Isometric,  in  trapezohedrons  and  dodecahedrons  (?).  Usually  maasive,  without 
cleavage. 

Fracture  conchoidal,  H.  ~  7-7'5.  G.  =  3-81-3-88.  Luster  vitreous.  Color 
black,  sometimeB  tarnished  hlue,  and  with  pavonine  tints.  Streak  grayish  hlack. 
Opti<^]y  isotropic  like  garnet,  Dx. 

Comp.— Probably  analogous  to  garnet,  3C3aO.(Fe,Ti),0,.3(Si,Ti)0,. 

Cf.  ng.,  Min.  Ch..  Erg.,  301,  1886,  Koenig,  Ftoc.  Acad.  Phllad.,  856.  1880. 
AuaL— 1,  Whitney,  1.  c.   3,  Rg.,  Min,  Ch.,  072,  1870.   8.  Knop,  JA.  Sr.,  1,  68.  1877. 
4,  KoeDiff.  1.  c.   Also  6th  Ed.,  p.  NO. 
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G.        SiO,    TiO,  Fe,0.  FeO   CaO  MgO 

1.  Magnet  Cove  8-807      SO-66  3310  31-58    ~    39  78    —  =  9012 

2.  "  8-788  26-00  21-84  80*11  1-07  20-38  1'86  =  90-86 
8.      "       "  26-10  20-53       21-96       28  85  1*47  =  00-89 

4.      "       '■    8-876      35-80  13-46  28-80  0-40»  8140  1  28  Ti.0. 4-44,  A1,0. 1*00= 

•HnO. 

Hie  mineral  was  first  correctly  described  and  analyzed  bj  Wbituej,  1.  c.  Shepard  nude  it 
m  hydrous  silicate  of  iron  sesquioxide,  yttria.  and  perhaps  thoria.  Eoenig  showed  that  it  could 
be  referred  to  the  Oamet  Qronp,  an  Idea  earlier  suggested  by  Bg.  ai^  others. 

Pyr- etc.— B.B.  fuses  quietly  at  8  to  a  black  glass.  Reactiou  for  iron  with  the  fluxes. 
Fused  with  salt  of  phosphorus  od  charcoal,  with  tin,  in  the  inner  flame,  ^ves  a  violet  bead. 
Gelatinizes  with  hydrochloric  acid,  the  solution  becoming  violet  when  boiled  with  metallic  tin 
(titanium). 

Obs.— In  small  masses  with  elsolite  and  brookite  in  the  Ozark  Mts..  Magnet  Cove. 
Arkansas.  It  occurs  intimately  associated  with  black  garnet  forming  parts  of  garnet  crystAl- 
and  probably  has  itself  the  same  form.  A.  titaniferous  ^met  resembling  it  occurs  ia  tiit- 
Ealsttstuhl,  near  OberschafHiausen,  in  phonolyte.  Cf.  Knop,  1.  c.  ana  analyses,  p.  444. 
Named  from  a  resemblance  to  schorl  (black  tourmaHne). 

Itaabitb  JT.  NijrdeTitkidld,  Beskr.  Finl.  Min.,  101,  1865.  Has  the  characters  of  schorlomite, 
and  like  it  is  found  with  elsolite.  It  occurs  both  massive  and  in  garnet-like  crystals,  is  lustrous 
black  and  opaque,  with  adamaDtioe  luster.  H.  =  6  0,  and  G.  =  8'07-S-69.  The  mineral  is 
Stated  on  the  basis  of  an  unpublished  analysis  of  Thoreld  to  have  the  percentage  composition 
(calculated) :  SiO.  3916,  flO.  18*98.  FcO.  35*36,  CaO  36-61  =  100,  which  corresponds  very 
cloself  to  Bchorlomite.  B.B.  fuses  to  a  bluk  glass.  EVom  Ivaara  In  Kuusamo*  Flnlud. 


MONOCLINIC  SPECIES  RELATED  TO  THE  FOREGOmG. 

F&rtscbintte  and  Agricolite  have  respecdvely  the  composition  of  spessartite  and  eulytitc. 
Both  q)edes  need  further  examination. 

373.  PARTBOBIMITB.  Partachln  Baid.,  Ber.,  3.  440,  1847.  Ber.  Ak.  Wien,  12.  480, 
1664. 

j)(onoclinic.   In  small  dull  crystals  somewhat  resembling  angite. 

Forms:  a  (100,  v-l),  e  (001,  0).  m  (110,  /),  e  (Oil,  1-i),  p  (113,  i).  Angles  (mess. 
Foetterle)  mm"'  =  88°  8',  ae  =  53°  16',  «'  =  64°,  also  (calc.)  ep  =  SS'  9. 
pji  =  76-  34 . 

Fracture  subconchoidal.    H.  =  6*5-7.    G.  =  4'006  Hauer.    Luster  a  little 
greasy,  feeble.    Color  yellowish,  reddish.  Subtranslucent. 
COMp.— (Mii,Fe),Al,Si,0„  like  spessartite. 
AnaL— -1,  2,  Hbuer.   Another  incomplete  analysis  gave  46  73  p.  c.  Bid. 

SlOt  AUO.  FeO  MnO  CaO  H,0 

85-38  19*03  14-38  3911  [1*831  0  38  =  100 

84*80  18-95  18-86  39-84  2*77 

Obs.— In  veiT  small  dull  crystals  and  rounded  fragments,  in  the  aurtfennu  sands  of 
Ol&hpian,  Transylvanfa;  attention  was  early  called  to  them  by  Breithaupt. 

373.  AOHIOOUTB.   Fremel,  Jb.  Min.,  791,  947,  1878  ;  686,  1874. 
Monoclinic,  Groth.     /S  =  70°.    In  globular  or  semi-globular  forms,  with 
radiated  or  fibrous  structure.   Also  in  indistinct  groups  of  crystals.    Soft,  brittle, 
heavy.   Luster  adamantine,  greasy.    Golorlera  to  wiue-yellov,  hair-brown. 
Coap. — Ab  for  eulytite,  Bi,Si,0„. 
AnaL— ftenzel,  1.  c 

8iO»  16-87  Bi,0,  81*83  Fe,0,  O  OO  =  99-89 

Obs.— Occurs  at  Johaongeorgenstadt  on  quartz,  associated  with  native  bismuth,  cloanthite, 
llbmite:  also  at  the  mine  NeuglDck,  Scbneeberg. 

Includes  according  to  Frenzel.  the  argenieigmuth  of  Breithaupt.  Arsenik-Wlsmuth  Wtm, 
Breith.  Letzt.  Min.  8yS..  38,  63,  Hoffm.,  4,  65,  1817.    Formerly  iocluded  with  eulytite. 

Named  for  the  Saxon  mineralogist,  Georg  Agricola  (1400-1665). 
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0.  ChryMlite  Gronp. 


374  Konticellite 
S75.  FoTsterite 

Boltonite 
87&  Chrysolite 

Hyalosiderite 
376A.  HortonoUte 
d76E  Titan-OliTine 
S77.  Fayalite 
37S.  Xnebelite 
879.  Tephroite 

379A.  Boepperite 


OaMgSiO. 
Mg 


B^Of.  Orthorbombic 


.SiO.  1 
(Mg,Fe).SiO.  J 

(Fe,Mg,Mn),SiO. 

Fe,SiO. 

(Fe,Mn).SiO, 

Mn,SiO. 

(Fe,Mn,Zn)^iO« 


0-4656  : 1 


0-4584 
0-4600 


0-5758 
0-5866 


0-6793 
0-5939 


In  form  the  species  of  tbe  Chrysolite  Group.  RiSiO*,  are  closely  related  in  anjile  tc 


Chnsobe^l,  BeA-UO*;  also  somewhat  less  closely  to  the  species  of  the  Diaspore 
B.^,0«,  etc.   Cf.  BxOgger,  Zs.  Kr.,  18,  877. 1890. 


iroup. 


374.  MOimOBLZJTB.  jBnwEu,  Phil.  Hag.,  10, 965. 1881.  BattacbU  AwAA..  Char.,  807, 
ISaSt.   Sacchit  [misprint  for  ScacchitT]  If.  JfordrntkiOd,  Atom.  Ch.  Mfn.  Syst,.  M,  1848. 

Orthorhombic.    Axes  &:h:6  =  0*43375  :  1  :  0-57576  Rath'. 

100  A  110  =  23°  27',  001  A  101  =  53"  0^',  001  A  Oil  =  29°  55J'. 

ffl  (110,  I)  d  (101,  M)  *  (031.  a-D  /(lai.  »S) 


Fomu' ; 
4(910,t-{) 


#  (190,  iS) 


A  (Oil. 


e  (111,1) 


mm'"  =  4»'  54' 
«-      =  »8'  7' 

da   =106*  r 
1. 


W  =  50'  52' 
kk:  =  98'  8' 
a**  =98°  C 


^  =  83"  4' 
«"  -  110'  43' 
/"  -  180'  48* 


=  •88'  18' 
me  =  *84"  89' 
ff'"=  69' 96' 


1,  Vesuvius,  Bath.  8,  Hcxizoni,  Id.  8,  Magnet  Cove,  Pirsacm. 

Orjstftls  like  chrysolite  in  habit  (f.  1-3).  Also  in  embedded  crystalline  grsina 
and  deavable  massive. 

CleaTage:  h  distinct.  Fracture  subconchoidal  to  uneven.  Brittle.  H=5-5'5. 
G.  =  3-03-3'25.  Luster  vitreons,  slightly  resinous  in  the  massive  variety.  Color- 
less, yellowish  gray,  pale  greenish  gray,  and  whitish.  Streak  nnoolored.  Trans- 
parent to  translucent. 

Var. — (1)  MtmUeOUU,  in  cdorlen  to  yellowish  emy  crystals;  the  original  from  Vesuvius; 
a  =  8110-8  346.  e  -v 

(2)  Bo^FOcAA^  deavable  massive,  of  a  pale  gieeDiah  gny  color,  or  whitish;  G.  =  8-08S, 
Breith. 

Comp^  rar.—CaMgSiO,  or  GaO.MgO.SiO,  =  Silica  38-5,  magnesia  25*6,  lime 
35*9  =  100.   Iron  replaces  part  of  the  magnesinm. 
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Anid.— 1,  He., 
4,  Oentli,  irfter  deduct: 


.,109,669.1860.  2,  Id.,  tb.,  61.446. 1640.  8,  Rata,  lb.,  166^  88.  ISTSi 
4-7  p.  c.  apadte.  Am.  J.  Sc..  41,  ,  1881. 


1.  MmtkeUite 
8.  BaHnehUe 
8. 

4.  Magnet  Cove 


Q.  =  8119 

O.  =  80S4 
G.  =:  8108 


SiO, 
87-89 

87-  69 

88-  25 
8S'14 


FeO  MnO  MgO 

6-61     —  2204 

2  99    —  21-79 

4-80    —  28-05 

6-85  1-17  81-66 


CaO  ign. 

84-  92  —  =  100-46 

85-  45  1-87  =  9919 

84-75  —  =  100-85  (Ign.  1-81) 

84  80  2-40  A1,0.  019  =  lOO 


A  chrysolite  from  the  paleopicrrte  of  Dilleuburg,  Nassau,  gave  Obbefce:  fflOi  42'S3h 
HnO  6-48,  MgO  86  68,  CaO  14  09  =:  98-78,  Jb.  Mia.,  846,  1877. 

Pyr.,  ate— B.B;  rounded  only  on  the  edges.  Soluble  In  dilute  hydrochloric  add  to  a  clcar 
aoluUoD,  which  on  evaporation  gelatinizes. 

Obs. — Occurs  in  crystals  embedded  in  granular  limestone  with  mica  and  augit^  on  Mte. 
Somma;  very  rare,  moat  so-called  monticelltte  being  simply  chrysolite.  In  Bmall  masaea 
{batradiiu)  cuntainlog  calcite  and  black  spinel  at  the  Toal  d(;i  Klzzoni,  od  the  south  side  of  Hte. 
Honzoni  in  the  lYroT.    Also  on  the  Pesmeda  Alp  in  the  same  region. 

Monticeilite  also  occurs  in  crystals  (f.  8  and  anal.  4),  and  iu  eraios  embedded  in  calctte,  at 
Magnet  Cove^  Arkansas;  the  ctystals  have  a  pale  yellowish  gray  color  and  are  of  constderableaiie; 
up  to  1  inch  in  length. 

MonUeelUte  was  named  after  the  Italian  minsralogiat,  T.  Mooticell!  (1759-1846};  Batraehita 
from  fiat paxo'>,  frog,  in  allusion  to  the  color. 

Alt. — The  crystals  from  Tyrol  are  often  altered  to  serpentine  (anal.  1),  also  in  part  consisllDg 
of  an  aggregate  of  minute  fassaite  crystals  (anal.  2).  There  is  a  remarkable  similarity  in  imrok. 
aa  noted  by  Rath,  between  the  form  of  the  original  fassaite  of  the  locality  and  the  altera! 
moDticellfte.   Cf.  Rath,  I.  c.  • 

8iO,    AUG.   FeO   CaO    MgO  H,0 
1.  Serpeniine   G.  =  3-617      41-81     1-84     5-78     6-47   88  08   12-35  =  100-28 
8.  Fa$taiis      G.  ~  3  960      47*69    7*01   . 8  62  24-67  16  10     1  06  =  100-04 

B«£r->  Roth.  Fogg.,  Erg..Bd..  6.  484. 1870;  166,  24. 1876. 


376.  F0R8TBIIITS.  Ann.  PfaiL,  7,  69, 1824.   Feridoto  Uanco  Beaeehi,  Diatrlb. 

81st.  Min.,  68.  NapoU.  1848.  Peridot  blanc  Fr.  White  OUvine.  Boltonlte  Shm.,  Min.,  1. 
78,  1686. 

Orthorhombic.    AxestS:  hi  6=^  0*46476:  1  :  0-58569  Bauer'. 

100  A  110  =  24'*  55f',  001  A  101  =  51*34',  001  A  Oil  =  30"  21^'. 


Forma*: 

a  (100,  i  t) 

b  (010.  ^i) 


c  (001,  0) 
V  (640,  i\f 
m  (110.  /) 


%  (120,  t-S) 
r  (180,  vS) 
<I(101,l-i) 


A  (Oil,  l-«) 
it  (021.  2-{) 
4  (111,  1} 


/(lai.  2i) 

j  (181, 84) 


rr"' 
fnm'" 

rr" 


40"  474' 
49°  51' 
94'  11' 
71"  18' 
108'  S* 
60°  48* 


99*  W 
94-  48* 

108*  81' 
40'  Oi' 
72"  T 
95"  tS 


In  crystals  resembling  ohrjsolite  ;  often 
with  d  prominent;  sometimes  m  twins.  Also 
in  embedded  imperfect  crystals,  grains,  or 
masses. 

h  distinct,  c  less  so.  FractnTe 

,  r,  ^  o*-«™   Q  TT«i       TV  TTJr    snbconohoidal  to  uneven.  H.  =  6-7.  G.  = 

l,Baccano.Strtver.  8.  Ural  (anai.  7).  Kk.    3.2i_3.33,    Lyg^r  vitreous.  Transparent 

to  translucent.  Color  white,  yellowish  white,  wax-yellow,  grayish,  bluish  gray, 
greenish;  sometimes  becoming  yellowish  on  exposure  when  not  in  distinct  crystals. 
Streak  uncolored.   Optically  +•   Ax.  pL  \c.    Bx  X  a-    Axial  angles,  Dx.* 


\  ,  Vi    -  masses. 
^<\^^y^  Cleava^ 


SH^r  =  100'  52' 
3Ho.r  =  lir  28' 
.    A-    =  1 657 
2Vr   =  86"  1' 


an  =  lor  3' 
2h5:J  =  111°  13' 

/?y   =  1-659 
»VV  =  86"  lO- 


8H^bi  -  lOr  80' 

2Ho.bi  =  110"  48' 

§b\  =  1670 

2Vm  =  86"  88* 
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BIO. 

MgO 

FeO 

CaO 

1.  Mte.  Somma 

G. 

8348 

42-41 

6SS0 

2-88 

3.  " 

G. 

8-m 

42-88 

54-90 

1-57 

tr. 

Sk    "  " 

41-09 

62-51 

8-80 

4.  " 

41-86 

66'17 

107 

5.  EaiBeratuhl 

41-88 

49-88 

4-66 

6.  Sosnim 

G. 

832 

41-82 

64-69 

2-89 

7.  Ural 

G. 

3191 

40-11 

57-73  . 

0-38 

8.  BoUoniU 

6. 

8-838 

1  43-75 

51-70 

3-38 

9. 

a. 

831 

43-83 

64-44 

1-47 

0-85 

CHBTSOLITS  OROVP-FORSTSRITS-CHBTSOLITB.  461 

Vir. — 1.  FoTtteriU,  wlilte  ciyBtals  from  VesuviiiB,  etc. ;  also  in  colorless  sraias:  H.  s:  7: 
0.  =  8-848  Rg.  , 

3.  BoUimm,  in  embedded  grains  or  imperfect  crystals  of  a  pale  greenish  or  yellowish  color, 
ibowiog  distinct  cleaTSge.  from  Bolton,  etc.,  Mass. ;  U.  -  6-6  5;  G.  =  3-208-8-838  Smith. 

C*Hp. — Afagnesinm  orthosilicate,  Mg,SiO«  or  2MgO.SiO,  =  Silica  42*9,  mag- 
nesia 57'!=:  100.  Iron  is  present  in  small  amount,  and  thus  it  passes  into  ordinai-y 
ohiysolite,  for  no  sharp  line  can  be  drawn  between  the  two  species;  see  further 
pp.  453,  453. 

AnaL-1,  Rg..  Pogg.,  109.  668,  1860.  3,  Rath,  ib.,  166,  84,  1875.  8,  4,  Mieriscb,  Min. 
Uilth.,  8.  119,  1886.  6,  Knop,  Zs  Er.,  13,  240,  1887.  6,  Helland,  Pogg.,  148,  829.  1878. 
7,  Nikolayev.  Vh.  Mia.  Gee..  17.  809,  1882.  8,  J.  L.  Smith,  Am.  J.  Sc.,  18,  873,  1854. 
9.  Bmsb,  lb.,  21,  896, 1869. 


—  =98-04 

  __  Qg-gQ 

0*24  Na.0  0-80,  E,0  018  =  98-13 
019  Ka«0  012,  K,0  0-40  =  99  80 

—  MnO  1 -78,  A1,0,&  loss  3-00=100 

0-  20  Al,0,  0-28,  CrO  0-05  =  98-98 
018Fe,O,  118  =  99-40 

1-  90  AUG.  018=  96-81 
0-76  =  100-84 

Pyr.,  ate. — 6.6.  nnaltered  and  infusible.  Boltonite  gives  traces  of  moisture  in  the  closed 
tube  and  becomes  colorless.   Decomposed  by  faydrodiloric  acid  with  separation  of  gelatinous 

dlica. 

Oba. — Fortterite  occuts  In  Implanted  crystals,  with  spinel  and  auglte  in  ejected  masses  on 
Mte.  Sommo,  Vesuvius;  also  in  the  Albuil  Mis.  at  the  crater  of  Baccano,  with  wollastonite, 
ffaruet.  spinel,  etc. ;  with  serpentine  at  Snarum,  at  Norway;  In  a  bluish  calcite  at  the  Nikolaye- 
Maxiinilian  mine,  Zlatoust,  Ural;  in  the  limestone  of  the  Schellnge  Matte,  Kaisersluhl,  in  grains 
of  a  dull  yellow  color. 

BoUonite  Is  disseminated  through  a  whitish  ciystaUlne  limestone,  at  Bolton,  Mass.;  also  at 
Koxbiiry  and  Littleton,  Mass. ;  its  embedded  masses  or  crystals  are  often  over  an  inch  through, 
and  rectangular  in  section.  Part  of  the  boltonite  Is  altered,  and  then  softer  and  hydrous, 
with  the  composition  of  villarsite,  see  under  chrysolite,  beyond. 

FortteriU  was  named  by  Levy  after  Mr.  J.  Forster,  founder  of  the  Heuland  cabinet. 

Aztifl — Artificial  magnesium  chrysolite  has  been  made  by  Ebelmen,  by  fusing  together  in 
a  porcelain  furnace  a  mixture  of  silica  and  magnesia,  with  potassium  carbonate,  or  boric  acid. 
Ann.  Ch,  Pbys.,  33.  56.  1851.  Also  later  by  Hautefenille  by  fusion  a  mixture  of  silica,  mag- 
nesia, and  magnesium  chloride.  Ibid.,  4,  139,  1869;  again  by  Lechartler  similarly,  but  usiug  cal- 
cium chloride.  C.  R.,  67,  44. 1868. 

IU£— 1  Jb.  Min.,  I,  38, 1887.  ■  Mir..  818,  1863;  also  L£tt.  1.  c.  ■  Hbg.,  Min.  Not.,  1,  31. 
1856.    *  Dx..  K.  R,  81. 1867,  Min.,  3,  ix.  1874. 

376.  OBRTSOUTXI.  Smaragdus?,  Beryllus?,  pt.  Vet.  Topazes?  pt.  iVi'n.  Not  Chryso- 
lith'js  [=  Topaz]  Plin.,  37,  43.  Chrysolit.  Gemma  -pellucid Issima  colore  viridi  subtlavo  in 
igne  fugaci  (description  also  says  quadrangular,  infusible,  etc.),  Wall.,  Min.,  118,  1747.  Peridot 
ordinaire  [not  the  Oriental]  (TArgenville,  Orykt.,  161, 1755.  GulgrOn  Topas  =  Chrysolit  Gromt., 
Min..  48,  1768.  Ghiysolite  ordinaire  de  IMe,  Crist.,  280,  1772,  3,  271.  1788  [not  Peridot  de 
Ceylan  =  Tourmaline  tb.,  2.  8461.  KrisoHth  Wem.,  Bergm.  J.,  878,  17^  -|-  Olivine  (fr.  basalt) 
r=  Chrysolite  des  Volcans  Faiaiu.  Vivarais,  1778  ]  Wet-n..  ib..  55.  1790.  Peridot  S.,  Tr.,  3, 
1801.  Myatosiderit  Walehner,  Schw.  J..  39,  65,  1823.  Glinkit  RomafuntJti,  Bergjoumal  RusB., 
Oct.  1847;  ident  with  Chrysolite.  Beck,  Vb.  Min.  Ges.,  344.  1847. 

Orthorhombio.   Axes  &:l\6  =:  0*46575  : 1  : 0-5S651  Kok8haroT\ 

100  A  110  -  24°  58'  26",  001  A  101  =  51"  32'  48",  001  A  Oil  =  30"  33'  31", 

Forms':  m  (110, /)  >5  (106.  H)*  w  (012.  W  ?  (116,  (212,  1-5) 

adOO.  <  (120,  i-S)  e  (102,  A  (Oil,  M)  o  (113.  i)*  /  (121.  2-S) 

6  (010.  i-i)  T  (180,  »•-&)  d  (101,  l-i>  k  (021,  2  !)  e  (111,  1)  i  (181,  8.^ 

«  (001.  O)  s  (140,  j4)  t*  (041. 4-0 

Also,  on  ciystals  from  the  Pallas  Iron  (Koksharov*)  macrodome  y  on  edge  d/%  and  macro- 
pyrmmid  tx  on  edge  d/o. 
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mm' 

49"  5r 

108* 

6' 

CO 

84'  4r 

r 

u- 

78*  Sir 

$$' 

94'  4' 

32" 

41' 

te 

54'  15' 

63*  4r 

rr' 

71°  11' 

hh 

60' 

47' 

cf 

69'  501' 

00"' 

27°  53K 

m' 

58°  27' 

kk 

99° 

6 

ei 

65'  13- 

ee'" 

40'  5- 

28*  43' 

if 

188° 

50' 

00' 

62°  17' 

72"  18' 

w' 

64*  98' 

18* 

a' 

m' 

94'  44' 

•6*  r 

1. 


3. 


3. 


Figs.  1,  Vrauvius,  Uath.   3.  Orim/af  cAryiofito,  Rose.   4,  ffj/aloai^eriU,  Bauer. 

Tvina  rare:  (1)  tw.  pi.  h  (Oil)*  with  cc  =  60°  47',  penetration-twins,  sometimefl 
repeated  forming  stellate  trillings*  similar  to  those  of 
chrysoberyl;  (3)  tw.  pi.  w  (012)*  the  vertical  axes 
crossing  at  an  angle  of  about  30  since  cc  =  32"  41'. 
Crystals  often  flattened  {aorb,  less  commonly  elon- 
gated I  d.  Itfassive  and  compact,  or  granular;  nsDsUy 
in  embedded  grains. 

Cleavage;  b  rather  distinct;  a  less  so.  Fractare 
conchoidal.  Brittle.  H.  =  6-5-7.  G.  -  3-27-3-3:, 
increasing  with  the  amount  of  iron;  up  to  3-57  for 
hyalosiderite.  Luster  vitreous.  Color  green— com- 
monly olive-green,  sometimes  brownish,  grayish  red, 
gmyish  green,  becoming  yellowish  brown  or  red  by 
oxidation  of  the  iron.  Streak  usually  uncolored,  rarely 


6. 
«' 

d' 

e* 

n 

\»/ 

/\ 

h 

1  ' 

« 

a 

yellowish.   Transparent  to  translucent 

Optically  -|-.  Double  refraction  strong. 
p  <Vf  weak.   Axial  angles,  Dx.^ 


Ax.  pi.  \c    Bx  X  a.  Dispersion 


a  -  1-661         /S  =  1-678        y  =  1-697  for  yellow  {Na)  3V,  =  87'  46' 

3H^P  -  105"  58  .  3H^,  =  106°  21'.  2H«.bi  =  107°  14',  .'.  2Vy  =  88'  64',  aVw  =  Wapproi. 
8Ho.r  =  108°  30',  SHOO'  =  108'  20',  2Ho^m  =  107°  67' 

Var.— 1.  Preeiout,  Of  a  pale  yellowish  green  color,  aDd  tranaparenL  G.  =  8-441,  8-351. 
Occasionally  swd  in  mafiaes  ha  large  as  "a  turkey's  egg,"  but  usually  much  smaller.  It  has 
long  been  brought  from  tlie  Levant  for  jewelry,  but  the  exact  locality  is  Dot  known. 

2,  Common;  Olivine  of  Werner.  Dark  yellowish  green  to  olive-  or  bottle-green.  G.  =  S  26- 
8-40;  fr.  Etnr..  Coiiiniouly  disseminated  in  crystals  or  grains  In  basic  igneous  rvcks,  basalt  sud 
basaltic  lavas,  etc. 

Olin/dte  is  pale-greien  chiraolite  from  talcose  schist;  O.  =  8-89-8-48  Uerm. 
8.  HyaUmderHe.    A  highly  ferruginous  variety,  aoM.  88.   It  has  d  :  5 :  ^  =  0-4681S:  1 : 
0-58996,  and  mm'"  =  60°  107  *«'  =  99*^36',  Bauei*. 

Comp.— (Mg,re),SiO,  or  2(Mg,Fe)O.SiO,.  The  ratio  of  Mg  :  Fe  varies  widely, 
from  16  :  1,  13  :  1,  eto.,  to  3  ;  1  in  hyalosiderite,  and  hence  passing  from  fos- 
terite  on  the  one  side  to  fiiyalite  on  the  other.  No  sh&rp  line  can  be  drawn  on 
either  side.  Titanium  dioxide  is  sometimes  present  replacing  silica;  also  tin  and 
nickel  in  small  quantities.   Percentage  composition,  as  follows: 
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SiO, 

MgO 

FeO 

41  0 

49-8 

9-8  = 

100 

89-8 

448 

lS-0  = 

100 

88-6 

88-6 

880  = 

100 

87-8 

88*1 

89-7  = 

100 

Hg  :  Fe  =  9 .  1 

"  =8:1 
=8:1 
=  8:1 

Ad  olivine  from  the  paleopicryte  of  tile  Scbwanse  Stetn,  Nuaau,  contains  14  p.  c.  CftO  M 
iDilTzed  by  Oebbeke,  see  p.  ^M. 

AnaL— 1,  Dingestedt.  Mio.  Mittli.,  ISO,  1878.  2,  VeUin,  Bull.  Soc.  Hin.,  7,  178, 1884. 
8,  F.  W.  Clarke,  Am.  J.  Sc.,  36,  485.  1888.    4,  Gentli.  Am.  J.  Sc.,  33,  190. 1868.   5,  Clar,  HIn. 

Mftlh.,  6.  Ho.  Itm.  6.  Rath,  Pogc.,  166,  88,  1875.  7,  Knop.  Jb.  Min.,  698,  1877.  S.Stromeyer, 
(icl.  Anz.  GOtt.,  2078.  1834.  0.  T.  M.  Chalartl,  Am.  J.  Sc.,  33.  125,  1886.  10,  Phillip,  Pogg.. 
141.  512,  1870.  11,  Ricciardi  [Ghzz.  Ch.  Ilal..  II,  144.  18811.  Zs.  Kr.,  8.  S09.  12.  L.  V.  Pirason, 
priv.  coDtr.  18,  L.  G.  Eaklna.  Am.  J.  Sc..  40,  315,  1890.  14,  E.  O.  Hovey,  priv.  conlr. 
13,  F.  W.  Mar,  priv.  contr.  16.  Schaiizer,  Jb.  G.  Rcichs.,  34,  707,  1884  17,  Leucli  ten  berg, 
Min.  Rtusl.,  6,  58.  1870.  18,  InostiBnzev,  Vh.  Hin.  Gra.,  4.  810,  1869.  19.  Kalle.  Rg.,  Miii. 
Cii ,  427,  1876.  20,  MOller,  Min.  Hittb.,  86.  1877.  81,  Uarringlon,  Rep.  G.  Canada,  390,  1878. 
22.  Kinnicutt.  Kep.  Penbody  Hus.  Archieol..  3,  882,  1884.  28,  Rg-.  Min.  Ch.,  427.  1876. 
24.  Kertscher,  Doeiter,  Vulk.  Gest.  Ciipvcrd.  Inseln.  78,  1882.  25.  E.  E.  Schniid,  Fogg..  84, 
501,  1851.  26.  Beck.  Vh.  Min.  Ges.,  244.  1847.  27,  HuDt.  Am.  J.  Sc.,  39,  283,  1860.  28,  Kjoru 
dahl,  Nyt  Mag.,  33,  227,  1877.  20,  Zicgenspeck,  Inaug.  Diss.,  p.  28,  Jena,  1883.  30,  E.  S.  D., 
Am.  J.  Sc.,  3,  49.  1878.  81,  Meyer,  Jb.  Mio.,  Bdl.-Bcl.,  3,  889.  1888.  82.  Rosenbuacli,  Jb. 
Hfn.,  00.  1878. 


1.  Vesuviui 

8.  ne  Bourbon 

8.  Douglas  Co..  Oregon 

4.  Webster,  N.  C. 

6.  Febring.  Styrik 

6.  Vesuvius 

7.  Ltttzelberg 

8.  Oriental 

9.  Elliot  Co..  Ey. 


G. 
8-261 
8-864 


8*866  I  41-17  49-M 


8-859 
8188 

8-8B1 
8-877 


10. 

11. 

12. 

18. 

14. 

19. 

16. 

17. 

18. 

19. 

20. 

21. 

82. 

88. 

24. 

25. 

36. 

27. 

28. 

29. 

30. 

31. 

32. 


Dreiser  Wc&er 

Etna 

Vesuvius 

Kiowa.  Kansas.  MHtor. 
Sandwich  Is. 


8-876 


8-894 


8-87 


Jan  Haven 
Pallas  Iron,  JMwr. 
Brabin,  Jfefaor. 
Vesuvius 
Ultentbal 
Sle.  Anne 

Turner  Mound.  Jfirfspr. 
£ngclt)aii8 
Cape  Verde  Is. 
Atacaina,  Meteor, 
(ilinkits 
Montarville 
Skurruvaselv 
Volcano  Yate 
Waterville,  N.  H. 
Ilochbobl 
Kaioerstuhl.  HyaloMiderite  8  566 

'  Incl.  0-24  Cr>0.,  0  89  Al,0>. 


8*836 
8-88  . 
8-479  I 


8-48-86 
8-80 


810,  MgO  FeO 

42-SO  51-64  6-01  A1,0.  0  42.  CaO  108  =  100  45 

80-96  49-18  6-88  A1|0,  8  88  CaO  8  05,  =  99-80 

48-81  46-18  7-80  KiO  0-86,  Fe,0>  8-61.  Cr.Oi  0-79, 

[ign.  0^57  =  99-86 
7-85  CaO  0-04,  NiO  0  41,  ign.  0  69,  ineol. 

[1-28  =  100  05 

42-45  49-17  8-48  Al,0,  0*30,  Ign.  0-85  =  101-25 

89-98  48-70  8  48  MnO  108,  AliO,  010  =  9819 

41-19  00-27  8-64  =  100  [=  99  68 

89-78  50-18  9*19  Mn,0,  0  09,  NiO  0  82,  AI.O,  0  23 

40  05  48-68  7  14  TiO,  0-07.  P.O.  0  04,  Fe,0,  2-99", 

[MnO  0-20.  CiiO  116,  alk.  0-29,  Ign.  0  80  =  90-48 

41-25  48-85  9  90  =  100 

41-06  46-8S  10-18  AUG,  0-68,  H>0  1-88  =  100-03 

89-85  49  19  10-54  =  99-58  [=  99  85 

40-70  48-02  10-79  Fe^O,  0-18,  NIO  0-08,   MnO  014 

89-90  47  15  11-21  =:  98-26  [=100-06 

40-01  48-09  11-12  TiO.  0-18,  NIO  0-28^.  A1,0,  0-41^ 

40-89  48-18  11  18  CnO  018  =  99-81  [=99-88 

40-24  47-41  11-80  MnO  0  29,  A1,0.  0  06.  BnO.  0-08 

89  61  48  29  11  88  MnO  0  19,  A1,0,  0-21  =  100-18 

40-85  46-70  12  34  ^  99  89 

40  60  45-81  12-3.'3  A!,0,  0  86.  CaO,  CiiO  tr.  =  99-62 

38  56  44-37  18-65  Fe,(),  1-36,   MnO(CoO)  0  11,  ign. 

40-  02  45-60  14-06  MnO  0  10  -  99  78  [8  91  =  90-96 
89  84  45-81  14-85  =  100 

89-38  43  88  15  68  A1,0,  1  24  =  100-08 

86-92  48  16  17-21  MnO  1-81  =  99-10 

892I  44-06  17-45  =  10072 

37-17  89  68  32  r>4  =  99  39 

88-30  38-29  24  02^100-61 

88-47  87  62  24  H3  ^  100-92 

as  m  30-62  28  07  MnO  124,  CaO  1  48  =  100-81 

41-  90  88-48  29-16  -  09-54 
86-78  81-99  29-96  =  96-67 

*  Incl.  0-06  OoO.           •  Incl.  0*11  Fe,0, 


Pyr.,  etc.— B.B.  whitens,  but  is  infusible  In  most  cases;  tayalosiderite  and  otber  varieties 
rich  io  iron  fuse  to  a  black  magnetic  globule;  some  kinds  turn  red  upon  heating.  With  thefluies 
ffives  reactions  for  iron.  Some  rorieties  give  reactions  for  titanium  and  manganese.  Decomposed 
by  hydrcxrhloric  and  sulphuric  acids  with  separation  of  geiatinous  silica. 

ObB. — A  commoQ  constituent  of  some  eruptive  roclu,  especially  those  of  a  basic  character 
where  it  is  associated  with  augite,  bmnzite,  hypersttaene,  also  a  triclinic  feldspar  (as  labradorite), 
mag:netite,  etc.  Usually  In  emb^ded  grains  or  less  commonly  distinct  crystals.  DistiDCt  cty»> 
tala  and  varieties  rich  in  iron  are  more  common  in  basalt,  bawltic  lavas,  and  the  immediately 
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related  rocks;  also  in  peridotyte,  dunyte,  piciyte;  commonly  in  grains  in  olivlne-diabase,  oliTine- 
gabbro.  oHvioe-noryte.  Further,  not  uncommoD  iu  granular  limestone  aud  dolomite,  but  ususUr 
Tarieties  low  in  iron;  sometimes  au  accessory  couatitueut  in  hornblendic  or  pyroxenic  crystalliLe 
Kbists;  occasioDally  in  uie  deposits. 

Id  grains,  rarely  crystals,  embedded  iu  some  meteoric  irons,  especially  in  the  dderolites  or 
"  Pallnsites."  Id  the  Pallas  Iron.the  chrysolite  isabundant  and  in  large 
yellow  ^mins,  which  when  carefully  extracted  show  large  uumbers  uf 
crystalhue  facets  over  the  rounded  i>urface  (cf.  Kk.,  I.  c):  through  the 
interior  there  are  numerous  hollow  canals  |  i.  The  Esthervi lie.  Iowa, 
the  Kiowa,  Kansas,  and  the  Aiacama  meteorites  are  others  in  whith 
chrysolite  is  similarly  promiuenl.  Also  present  in  meteoric  ptones 
frequently  in  spherical  forms,  or  chondrulen,  sometimes  made  up  of  i 
multitude  of  grains  with  like  (or  unlike)  optical  orientation  ioclostoj; 
glass  between  (f,  6). 

Among'the  more  prominent  localities  are:  Vesuvius  in  lava  and 
on  Monte  Somma  in  ejected  masses,  with  augite,  mica,  etc.,  whtre 
fostcrite  also  occurs,  and  more  commonly;  the  crystals  are  soim^ 
Chrysolite    chondrule     times  associated  in  parallel  position  with  clinohumite.   Observed  in 
from  the  Knyahinya      the  so-called  sanidine  bombs  at  the  Laacher  See.  but  not  common; 
meteorite  (xlOdiam,).    at  Porstberg  nearMayen  in  the  Eifel  aud  forming  the  mass  of  "oliviEe 
bombs"  in  the  Dreiser  Weiher  near  Daun  in  the  same  region;  at  £.1- 
pailly  in  Haute- Loire;  at  Unkel.on  theKliiue,  crystals  sevcml  inches  long;  at  Eapfensteio  in  Lower 
Styria.  in  spheroidal  masses;  at  Sasbach  and  Ihringon  iu  the  Kaiserstuhl,  near  Freiburg.  Baden, 
in  basalt,  a  variety  containing  much  iron  (hpaUmderite).    In  Swedeu,  with  ore-deposits,  as  at 
LSngban,  Paisberg.  Persberg,  etc.    In  serpentine  at  Suarum,  Norway,  in  large  crystals,  thera- 
selves  altered  to  the  same  miuernl.    Iu  talcosc  schist,  found  near  Kyshtymsk,  N.  of  Miask,  and 
near  Sysersk  iu  the  Ural,  in  greenish  eml)edded  nodules  (glinkite,  anal.  26).   Common  in  the 
volcanic  rocks  of  Sicily,  Hecla,  the  Sandwich  Islands,  the  Azores,  the  Canaries,  and  Cape 
Verde  Islands. 

la  the  U.  S..  in  Thetford  and  Norwich,  Vermont,  In  boulders  of  coarsely  cryst.  basalt,  the 
crystals  or  masses  several  inches  through.  In  olivlne-gabbnt  of  Waterville,  in  the  White  Jilts., 
(anal.  30),  New  Hampshire;  at  Webster,  in  Jackson  Co.,  N.  C.,  along  with  serpentine,  pyro- 
sclerite,  andchromite;  with  chromite  in  Loudon  Co.,  Ya. ;  iu  Lancaster  Co.,  Pa,,  at  Wood'ij 
mine,  with  serijeuline  and  chromite  (Genlh);  near  Media,  Delaware  Co.,  Pa.,  with  bronzite  and 
chromite.  In  small  clrar  olive-green  grains  with  garnet  at  some  points  iu  Arizona  aud  New 
Mexico,  locally  called  Job's  tears  because  of  their  pitted  surface. 

In  basalt  m  Canada,  near  Montreal,  at  Rougemont  aud  Mounts  Royal  and  Montarvillc,  and 
in  eruptive  rocks  at  other  poiuts. 

Chrysolite  is  named  from  xpv^">i  90ld,  and  A^oS.  The  hyalosiderite,  from  vaXoi,  glau, 
and  aiStjftos,  iron. 

The  ehryMlithu*  of  Pliny  was  probably  our  topaz;  and  his  topax  our  ehrytolite.  But  Pliny's 
statement  that ' '  topazos  "  is  the  largest  of  all  the  precious  stones,  and  that  a  statue  4  cubits  high 
was  made  of  it,  shows  that  he  coufouuded  together  different  stones,  since  solid  chrysolite  ctt»- 
tals  are  never  as  large  as  some  topaz  crystals,  and  two  inches  is  an  extraordinary  magnitude. 
The  hardness  meutioned,  that  it  yields  to  the  action  of  the  file  aud  wears  with  use,  Is  right,  and  j 
seems  to  prove  that  true  chrysolite  was  included  under  the  name  of  tomsitm.  It  came  from  in 
Island  in  the  Red  Sea,  and  was  very  highly  valued.  It  is  stated  by  Diodorus  Siculus  to  have 
resembled  glass,  but  to  have  had  a  remarkable  goldeu  appearance,  especially  conspicuous  at 
night  (Kinc). 

Alt.— Alteiation  of  chrysolite  often  takes  place  through  the  oxidation  of  the  iron;  the 
mineral  becomes  brownish  or  reddish  brown  aud  iridescent.  The  process  may  end  iu  learmg 
the  cavity  of  the  crystal  filled  with  limonitc  or  red  oxide  of  iron. 

A  very  common  kind  of  alteration  is  to  the  hydrous  magnesium  silicate,  serpentine,  with  the  ' 
partial  removal  of  the  iron  or  its  separation  in  the  form  of  grains  of  magnetite,  also  as  iron  seaqui-  | 
oxide;  this  change  has  often  taken  place  on  a  large  scale.   See  further  under  serpentine,  p.  671,  1 
A  change  to  anthophylllte  and  to  actinolite  has  been  noted  (Becke).   Deposits  of  a  hydrous 
nickel  silicate,  near  genthitc,  in  Douglas  Co.,  Oregon,  are  shown  by  Clarke  to  be  probably 
derived  from  a  nickeliferous  chrysolite  (anal.  3);  a  similar  occurrence  uas  been  noted  fa  Nona  ; 
Carolina.    See  genthitc.    Chrysolite  also  occurs  altered  to  amphibole,  under  certain  conditloos, 
in  the  older  crystalline  rocks,  a  zone  of  which  with  fibers  normal  to  the  outline  surroundas  , 
nucleus  of  the  original  mineral.  Becke  has  given  the  name        to  needles  of  colorless  amphibole 
formed  from  chrysolite  and  enclosing  also  some  serpentine,  cbloiite,  magnetite,  etc..  Hin. 
Mitth..  5,  164,  1883.  ! 

lAmbUUe,  ehurite,  and  tideroclepU  of  Saussure  (J.  Phys.,  841,  1794),  all  from  Llmburg  tn 
the  Kaiserstuhl,  Breisgnu,  have  been  regarded  aschTTSoIite  more  orlessaltered.but  thbisdoabt- 
ful.    Cf.  Rosenbusch,  Jb.  Min.,  169,  1872. 

Artit— Chrysolite  and  the  related  minerals  of  the  group  have  often  been  observed  In  slags,  cf. 
Mir.,  Min.,  319,  1853,  also  Lasp.,  Zs.  Kr..  7.  494,  1883  (literature  given);  Meunler,  C.  R.,  93.737, 
1881,  and  especially  Vogt,  Ak.  H.  Stockh..  Bib.,  9  (1).  4n,  1884,  Arch.  Math.  Nat..  30,  8,  1889. 

Ref.— ■  Deduced  from  a  series  of  measurements,  Min.  Russl.,  6, 16, 1870;  cF.  ib.,  6. 12,  ltl66;  | 
also  Bauer,  Jb.  Min..  1, 1, 1887,  who  compares  the  axial  ratios  of  different  members  of  the  group. 
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■  Hftld.,  HId.  HohB,  2.  845. 1825;  Rose  (Pallas  Iron).  Vogg. ,  4. 186, 1835,  and  Beschr.  Met ,  p.  78. 

1893;L£Ty,Min.  Heul.,  3,  57, 1837;  Scc.,della  Humite  e  del  Peridoto,  etc.,  1853.  or  Pogg.,  Erg., 
3, 184,  1853;  Mir.,  Min.,  S16,  1853;  Dx..  Min.,  1,  80.  1863;  Kk.,  1.  c. 

>  Rath.  Laacher  See.  Pogg..  135,  580,  1868.  *  Ek.,  Piillas  Iron,  1.  c.  6.  1.  *  Twins.  Rath. 
I.  c,  p.  581;  Kalkowsky,  Zs.  Er.,  10,  17.  1885.  Of.  Hylaod.  Min.  Mitth.,  10,  325,  1888. 
*  Kinoe.  13er.  Ak.  Berlin.  1109,  1888.  '*  Miu.,  1,  81,  1863,  N.  R.,  83,  1867,  cf.  also  Rione,  1.  c. 
•Jb.Min.,  1,  1».  1887. 

ViLLARSiTE  Dufrenov,  C.  R..  14,  697,  1842,  Ann.  Mines,  1,  887,  1842.  Serpentln  aus  d. 
Ualenkertk&l  Fellenberg,  J.  pr.  Ch.,  101.  88,  1867. 

Ad  altered  chiysoHte,  occurring  in  paeudomorphouB  crystals,  often  trillings,  also  ia  rounded 
gralna.   AualyseL— 1,  2,  Dufreuoy,  1.  c,  and  Min..  A,  848,  1859.   8,  Fellenbans>  1- 

BiO,   FeO  HnO  MgO   CaO  K,0  H,0 
1.  TraTcrsella     G.  =  3-975      89-61   8-59  2  43  47-87  0-58  0  46  5  80  =  99*78 
3.  Fores  40-53   6  35     —    48  75   I  TO   0-73   6-21  =  99  16 

&  Malenkerthal  G.  =  S-99    |  41-73   7-96    —    43  15    —     —    5  55        CrO  NiO  0  T'o. 

[A],0,  3-19  =  101-80 

Anal.  1  is  of  the  original  villarsile  from  Traversella.  where  it  is  associated  with  mloa,  quartz, 
add  dodecahedral  maguetite;  2,  of  grains  from  the  granite  of  Forez  and  Morran.  Trwaot. 
Gtatns  in  tbe  interior  of  the  serpentine  pseudoinorpfas  of  SQarum  have  sometimes  a  dmllar  com- 
position.  The  mineral  from  Pirlo  in  the  Malenkertbal.  of  the  Grisons,  coDSlitutes  the  base  of  a 
serpentine-like  rock,  wbich  is  «llghtly  crystalline  in  texture,  somewhat  slaty,  feeble  luster,  and 
between  blackish  gray  and  dark  green  in  color. 

On  the  optical  properties  of  Ttllamite  see  Dx..  Min.,  1,  95,  1862,  and  Lox.,  Bull.  Soc.  Min., 
10,  144,  1887.  Named  after  the  minei-alugidt,  Villars,  who  published  a  Natural  Histoiy  of 
Dauphiny. 

Matricite  N.  0.  Bolal,  G.  FOr.FOrh.,  3,  638,  1873.  In  crystalline  masses  with  concentric, 
floe  fibrous  struaure.  Fracture  splintery  to  uneven.  Feel  greasy.  H.  =  8-4.  G.  =  S'BS. 
Luster  pearly.  Color  gray,  often  with  a  greenish  tinge.  Streak  white.  Subtraoslucent  to 
opaque.   Analysis  (after  the  deduction  of  38-86  p.  c.  CaCOi  mectianically  mixed): 

8iO,      MgO     CaO    A1,0,     FeO     MnO    Na,0  H,0 

88  99      87-96      5  64      1-88      1  83      0  47      0  98      17-81  =  100 

B.B.  infusible.  Yields  water  in  the  closed  tube.  Decomposed  bv  acids  with  separation  of 
silica,  but  does  not  gelntinize.  Occurs  intimately  mixed  with  calclte  and  aasociated  wiUi 
apodtoeite,  at  the  Kntogrufva  in  Wermland,  Sweden. 

FfeBBiTE  Wallace  Yotifkg,  quoted  by  Heddle,  Min.  Mag..  B.  28,  1882.  HdddU,  ibid.,  and  7, 
154,  18S7.  An  alteration  product  of  chiysolite  in  tbe  doleryte  between  Glentftar  and  Boyleston 
near  Glasgow,  Scotland.  It  retaitia  the  form  in  some  cases,  is  soft,  deep  red  to  chocolate-brown 
in  color,  with  cleavage  prominent  la  and  b.  Analysis,  Ileddle,  of  tlie  air-dried  miaeml  (loss  at 
100°,  3-83  p.  c);  8iO,  13  03,  Al,0, 1816,  Fe,0,  68-47,  FeO  4  61,  MnO  016,  MgO  6  68,  CaO 
0-75,  H,0  8-30  =  100  08. 

37eA.  Hortonolit«  Q.  J.  Bruth.  Am.  J.  8c.,  48,  17,  1669,  John  M.  Blake,  ibid.,  p.  20. 
In  crystals  and  crystalline  masses.  Forms:  6(010.  i-I),  c  (001.  O),  m  (110,  /):  d(10l,  1-i): 
k  (021,  Z-l);  0  (111,  1),  g  (213,  1-2).  Crystals  flattened  |  b,  with  d  prominent.  Measured  angles; 
bm  —  66**,  .-.  mm"'  =  60°;  bk  =  40°  45',  .•.  kk'  =  98°  80'  Blake. 

Cleavage:  a  (100),  c  (001).  Fracture  uneven.  H.  =  6-5.  G.  =  8-91.  Luster  vitreous  to 
Teainons.  Color  yellow  to  dark  yellowish  green  on  the  fresh  fracture,  but  black  and  dull  on 
the  surface.  Translucent. 

Compoaitiou,  (Fe,Mg)i8iO«,  or  intermediate  between  chrj-sollte  and  fayalite,  but  containing 
also  maugauese  aud  hence  near  some  knebelite,  p.  467.  Anal. — G.  J.  Brush,  1.  c,  on  materiu 
purified  by  an  electro-magnet. 

8iO.  88-59,   FeO  44-87.   MnO  4  35,   MgO  16-68,   CaO  (r.,  E|0  0  88,  ign.  0  26  =  99-64 

B.  B.  fuses  at  4.  Reacts  for  Irpn  and  manganeae  with  the  fluxea.  Becompoaed  by  hydro- 
chloric acid  with  gelatinlzation. 

Occurs  intimately  associated  with  maguetite,  also  embedded  in  calclte  at  an  iron  mine  at 
Monroe.  Orange  Co.,  N.  Y.    It  is  named  after  Mr.  tiilaa  R.  HortoD. 

XBOCmtTBOUTB  A.  Scocehi,  Rend.  Accad.  Napoli,  Oct.  14,  1876.  In  small,  black,  crys- 
talline plates  I  *,  also  thick  tabular  |  a.  crystallographically  identical  with  chryBOlite.  Cf.  E.  Sec, 
Zs.  Kr..  15.  293,  1889.  Peculiar  in  containing  a  considerable  amount  of  manganese,  but  not 
yet  anaTyzed-.  Found  in  the  cavities  of  the  lava  of  1681,  with  sodallte  and  orthoclase,  at  the 
Cupa  di  Sabataniello,  Vesuvius. 

376B.  Titau-OUvine  Damour,  Bull.  Soc.  Min..  3,  15.  1879.  Peridot  titanif^re  Id..  Ann. 
Mines.  8 .  00,  1855.  A  variety  of  chiysolite  characterized  chemically  by  tbe  presence  of  titanium, 
aod  physically  by  its  deep  yellow  or  red  color  and  strong  pleochroism.  Occurs  in  imptrfecl  crys- 
tals or  strains,  having  the  angles  of  ordinary  cbr^'solite.  but  showing  some  unusual  aud  uncer- 
uin  forms,  Dx.  (Min.,  1,  85, 1862).   Sections  i  Bx  (=  ji)  show  twinning,  sometimes  polysynthelic 
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with  %  Inclined  30*  to  the  trace  of  the  twinning  plane  symmetrically  in  each  half.  Indicec 
a  =  1-669,  =  1  678,  r  =  1-703.  3H„  =  72°  20'.  2V,  =  63°  18'.  Color  brownish  red. 
Pleochroism  atrong:  c  (=  6)  bright  yellow,  n  deep  reddiah  yellow.  Absorption  a  >  6  =  c.  It 
la  Buggested  that  the  form  may  be  monoclinic  aunilar  to  clinohumile,  to  which  it  bears  a  Mr. 
tain  resemblaoce,  but  it  is  more  probably  like  ordinary  chrysolite.  Cf.  Lex.,  who  gini  tlw 
abore  optical  determinations,  Bull.  Soc  Min.,  13,  16,  i^. 

Analyaefl.— 1,  3,  Dmr.,  Ann.  Utnes,  8.  00, 1865.  8,  Id.,  BulL  Soc.  Min.,  2, 15. 1879. 


1.  Pfundm 


O. 
8-MS 


8.  Zermatt,  Titan-olivine  8*37 


Sio, 

86-87 
8614 


TIO, 
6-80 
8-61 
6-10 


MgO 

48-66 
6014 

48-81 


6-00 
6-31 
6-88 


MnO 
0-60 
0-60 
0-10 


ign. 

1-76  =  M« 
1-71  ~ 
3-38  =  W-M 


From  Pfunders  in  Tyrol  In  talcoae  schist;  also  embedded  In  a  flmilar  xock  found  In 
In  the  moraine  of  the  Findelen  glacier  at  Zermatt,  Switzerland. 


,  377.  FATAUTB.  C.  Q.  OmsUn,  Pogg.,  61,  160;  1840.  Eiaenperidot,  Efaenglu,  Oem. 
Iron  Chrysolite. 

Orthorhombic.   Axes    :  J  :  t!  =  0-4584  : 1 :  0-5793  Penfield'. 

100  A  110  =  34'  37f',  001  A  101  =  SI**  38|',  001  A  Oil  =  30°  5'. 

in  (110,7)  d(m,lA) 


a  aoo,  i-i) 

mm"'  =  40'  Ifl' 
M  =  •43*  81' 
34°&8' 


b  (010.  i-t) 
e  (001,  O) 

dd  = 
if  = 


(130,  i-i) 


k  (031,  3-i) 


•108°  17' 
88°  34' 


=  06°  7' 

w"  =  106*  as* 


m" 


e  (111,  1) 
/  (131,  34)» 

=  89*88' 
=  71*3ff 


1. 


1.  Obsidian  Cllil ;  2,  Lake  of  the  Woods,  Yellowstone  Park.  Pfd.   Z,  Llpari.  Id. 
In  ininnte  crystals,  tabular  |  a.   Also  massive. 

Cleavage:  b  distinct,  a  less  so.  Fracture  imperfectly  ooncboidaL  Brittle. 
H.  =  6-5.  G.  =  4-4*14;  4-138  Fayal;  4-006  Ireland,  Delesse.  Luster  metalloidal, 
Bomevhat  resinons  on  the  fracture.  Color  of  crystals  light  yellow,  transparent; 
becoming  opaque  and  dark  brown  to  black  and  often  iridescent  on  the  sanace  by 
oxidation.    Ax.  pi.  |  c.    Bx  X 

Comp. — Ferrous  ortliosilicatej  Fe,SiO^  or  2FeO.SiO,  =  Silica  29*4^  iron  pro- 
toxide 70-6  =  100. 

Anal.-1,  Rg.,  Min.  Ch.,  425,  1875.  2,  Delesse.  BuU.  a.  Fr.,  10.  671, 18fi8L  8,  Gooch, 
Am.  J.  Sc.,  30,  58,  1885.   Also  6th  Ed.,  p.  369. 


1.  Fayal 

3.  SlftTcarrach  Q.  —  8-886 
8.  Yellowstone 


SIO,  FeO  MnO  MgO  CaO 

39  35        66  01       —  0-46  CuO  138,  AUO,  8-S7  =  100*61 

39-50  63-54   5-07   0-30  —   =  98-41 

83-41  65-48   3  10     —  —   =  100 


The  cryBtala  analyzed  by  (Joocfa  were  coated  with  Iron  oxide;  14-93  FeiOa,  7-03  quaxts  ham 

been  deducted  and  the  analysis  calculated  to  100. 

Pyr.,  etc. — Fuses  readily  to  a  black  magnetic  globule.    Gelatinizes  with  acids 

Obi. — From  iheMoumeMts.,  Ireland,  od  Slavcarrach.  near  Biyansford,  In  pegnuU^jte;  fonni 

nodules  In  volcanic  rocks  at  Fayal,  one  of  the  Azores. 
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In  litbophTses  id  rhjollte  At  Obildlftn  Cllfl  ud  other  localities  In  the  Tellovretone  ^rk  widl 
mutz  sod  a  gUssy  feldspar  (anorthoclase,  anal.  17,  p.  835)';  similarly  in  the  obridlan  of  LIpaxI 
(Iddlngs  sDdTeDQeld,  Am.  J.  Sc.,  40.  70,  1890).  Frubal)1y  also  In  similar  association  In  th« 
obtidisD  of  the  Cerro  de  las  Nava^  Mexico  (Rose,  Pogg..  10,  828,  1827;  Iddings,  I.  c).  Also 
from  ColOTado  at  Cheyenne  Mt.   Probably  with  the  haitieflordlte  of  Iceland.* 

Artit— CryatalUoe  slacs  haring  the  composition  of  fayaltte  are  not  uncommon.  See  refer* 
CDCes  UDder  chrysolite  p.  4H  also  ref. '  below;  further  Bull.  Soc.  Hfn..  7,  61, 1884. 

Among  the  various  artificial  chrysolites  is  also  one  having  the  composition  (Ca,Fe)iSiO«. 
Vogi  (ref.  on  p.  454)  describes  crystals,  and  an  analysis  by  Knihs  gave :  SiOi  84  80,  FeO  26*64. 
CaO  33-72,  MiiO  0  66.  MgO  4-68,  AI.O.  0  78  -  99-68.   Cf.  Jackson,  Am.  J.  Be,  19,  858.  1855. 

Bef.-' Yellowstone  Park.  Am.  i.  Sc..  30,  09,  1885.  Cf.  Bauer.  Jb.  Mln..  1,  1,  1887. 
*  Iceland.  Dx..  Hin.,  2.  p.  x.  1874.  *  Iddlngs.  Obsidian  Cliff,  7th  Ann.  Bep.,  U.  6.  O.  Surv.. 
p.  870. 1888 

378  XMEBBIiITB.  Kaebellt  DdberalMr,  Schw.  J..  31,  49. 1817.  IgelstrOmlt  WttMi, 

a  For.  FSrh.,  6, 500,  1888;  Eiseoknebelit  Id.,  Min.  Mltth..  7. 190,  1880. 

Orthorhombic    Usually  cmtalline  imissiTe. 

Cleavage:  »i  distinct;  a^cindistinct.  Fraokure  subconchoidal  to  uneven.  Brittle. 
H.  =  6-5.    G.  =  3-9-417;  4-122  Erdmann.    Luster  glistening,  greasy.  Color 
ray,  spotted  dirty-white,  red,  brown,  yellow,  and  green;  also  grayish  black  to 
lack.    Translucent  to  opaque. 

Optically  — .    Ax.  pi.  \c.   Bx  X  «•    Dispersion  p  >  v.    Ax.  angle  =  63" 
45'  (in  glass)  Dx.    For  igelstromite  59°  12'  WeibuU. 

Comp.— (Fe,Mn,Mg),SiO,  or  2(Fe,Mn,Mg)O.SiO^   The  relation  between  the 
iron,  manganese  and  magnesium  varies  widely. 

Var.— 1.  Ordinarif.  Ratio  of  Fe  ;  Mn  nearly  =  1:1,  which  requires:  Silica  29-6,  iron  pro- 
toxide 35-5,  man^nese  protoxide  84 '9  =  100.   In  crystalliDe  masses,  showing  cleavage. 

2.  IffetatrOmiia.  ECaenkn^lit.  'CootaiDS  about  10  p.  c.  more  FeO  and  less  MnO  than 
ordinary  knebellte.  A  variety  (anal.  6)  froni  the  rock  called  eulysyte  contains  still  more  iron. 
and  approximates  toward  hortonolite  {p.  465)  and  byalosiderito  (p.  453). 

AnaL— 1.  Pisaui,  Dx.  Min„  3,  p.  xl,  1874.   2.  WeibuU.  Mln.  Mitth..  7,  121,  1885.  8,  Id.,  G. 

F5r.  FOrh..  6,  500. 1888.   4,  Id.,  Ibid.,  7, 263, 1884.   9,  Erdmann.  Ofv.  Ak.  Stockfa.,  6,  111,  1849. 

810.    FeO   MnO  MgO 

1.  Dannemora  O.  =  8-98      89-60  86-90  80  07   1  70  Al,0. 1-72,  CaO  018  a  10018 

2.  "  S8-96  86-78  S9-60  3-88  A1,0>  107,  Ca0 100  99  78 
8  Silf berir,  JWrAnfis  a  =  4-17  |  29  67  47*06   18  84  8  01  CaCO,  114  =  90-63 

4.  Hillflngg  mine  28-76   48-59   18  67   1-98  CtiCO,  2-25  =  100  15 

5;  Tunaberg  29  84   54  71     8  89   8  04  Al.Oi  120,  CaO  8  07  =  99*75 

Pyr.,  etc. — According  to  Dnberctner,  unaltered  B.B.,  but  Erdnutnn's  miiiernl  fused  eadly 
to  A  lusterless  jnagnetic  b«td,  and  gave  with  the  liuxes  reactions  for  iron  and  manganese.  De- 
composed readily  oy  hydrochloric  arid  with  sepsratioii  of  gelatinous  silica. 

OIms. — "rhe  orifnnal  minenl  analysed  by  D&bereluer  was  from  an  unknown  locality,  but  O. 
Snckow^  (Kenng.,  Ueb.  Mln.,  98,  1855)  states,  on  the  authority  ot  Kucbcl,  that  it  was  found  in 
granite  near  Hmraau.   The  Dannemora  miuerul  is  grayish  black  to  block  in  large  masses,  light 

fray  on  the  thin  edges,  and  is  stated  to  cleave  parallel  to  a  prism  of  about  65°.    Also  from  the 
ester 'Silfberg  mine  in  the  Norrb&rke  parish,  Dulekarlia,  and  the  Hill&ngs  mine,  4  miles  to  the 
southwest. 

£rdnuu!n's  mineral  was  from  the  cfarysolitic  rock  called  bv  him  eulysyte  from  the  region  ot 
Tunaberg.  SOdermanland,  Sweden;  it  was  dark  yellow  to  reddish  brown  in  color,  and  was  inU- 
mately  mingled  with  dlallnge  and  a  brown  garnet. 

Aamed  after  Major  von  Kuebel. 

379.  TEPBROira.  Tepkroft  Breith ,  Char..  878,  1838;  SIS,  889;  \m.  Tefrolt 

Picrotcpliroi  le. 

Orthorhombic.    Axes  &il:i  =  0-46004  :  1  :  0-59389  Hj.  Sjogren'. 
100  A  110  =  24°  42i',  001  A  101  =  02°  14^',  001  A  OU  =  30**  42^'. 

Fbnna* :  a  (100,  <-IX  » (10-9  0.  i^-);  m  (110,  J),  #  (150.  *S),  A  (Oil,  X-X),  *(111,  l),/a81,  2*, 

rasi.  3d). 

mm"  =   49"  34'  ae  =  MS"    i'  w  '  =  109'  44*  *-  89' 

^        =   94"  46  «f'  =    95'  68'  ff"  -  120*  SS"  ff"'      tV  4' 

OM        =  *42'  87'  r  =    '9°  29'  it'  =  131*   T  =  94"  69' 

kA'      =:   61*  86'  =   64°  85 
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iSB  8IUCATE8. 
Crystals  rare.  TTsnally  cirstalline  nuifisiTe. 

Oleavage  distinct  in  two  directions  at  right  angles.  Fractnre  sabconchoidaL 
Brittle.  ll.=5'5-6.  G.=4-4*12.  Lustei*  vitreous  to  greasf.  Color 
grayish  flesh-red,  reddish  brown,  and  rose-red,  to  ash-gray,  smokv- 
gray.  Streak  pale  gray,  parkens  on  exposure  to  brown  and  blacL 
TranBlucent  to  subtranslucent. 

Pleochroism'  distinct:  c  (=  &)  greenish  blue,  b  ^—  reddish, 
a  (=  b)  brownish  redv  Absorption  b  >  c  >  0.  Optically  — ,  Ai. 
pl..(  c.   Bx  _L  b.   Axial  angles,  Dx.  and  Flink: 

2H„  =  84=  41'    2H^bi  ~    82'  isft'      :•.  SEr    ~  161'  48'   3£hi  =  156'  W 
aH^,  =  81'   4'   2Ho.,  =:  US"  16'     .  -.  2V..y  =   76°  6' 

Cob  p. — Manganese  ortbosilicate,   Mn,SiO^  or  2MnO.SiO,  = 
Piijsberg,  Flink.  Silica  29*8,  manganese  protoxide  70-2  =  100.    Magnesium  is  nsnally 
present,  aud  in  picrotephroite  to  censiderable  amount.    Also  in 
small  quantity  iron,  and  sometimes  sine,  though  the  sine  may  be  in  part  dne  io 

zincite  (Brueh). 

AnaL— 1.  G.  J.  Brush,  Am.  J.  Sc.,  37,  tl6,  1664  (the  origioal  teplirolte  of  Breitbaupt). 
2.  Collier,  ibid.    8,  Hague,  ibid.    4,  Mixter,  ib..  46,  281.  1868.    S,  G.  C.  Stone.  Sch.  Mines  Q.,  . 
8,  152.  1887    6,  Damour,  Add-.  Mines, '  2,  840,  1862.    7,  8.  IgelstrOm,  Ofv..  Ak.  Stockh.,  22^ 
228,  1666.   9,  Wiborgh,  G.  FOr.  FOrh..  6,  539,  1888.   10,  Pieani,  C.  R.,  84,  ISU,  1877. 
11,  Paijltull,  O.  FOr.  ^rh..  3,  851,  1877. 

G. 

1.  SterHog  HIU  410 
2:      "       "  brwm  8  97 

8.      "       "  Ttd  8-87 
4.  FVuklln  Furnace,  wih-grm/  4*0 
«.      "  "  8-918 

«. 

7.  Pajsberg,  rote 

8.  "  brown 

9.  L&Dgban  8-95-4-02 
10. 

11.  Fianttphn&e 

"Pjx^  «te.— B.B.  fuses  at  8-5  to  a  block  scorio.  Gelatinizes  in  hydrochloric  acid  wiihoat 
erolvlDff  chlorine.  With  the  fluxes  gives  reactioDs  for  maDganeaQ  and  iron.  The  magDesian 
Tarlety  fusek  at  4  (anal.  2)  to  6  (anal.  8). 

OiMb— Found  at  Sterling  Hill  la  the  town  of  Sparta,  Sussex  Co'.,  N.  J  ,  with  ziDcite,  willen- 
ite,  and  frankliulte.  In  cleavable  masses;  at  Franklin  FurDace  in  the  same  region,  similnrly 
associated;  also  at  Pajsberg  in  Wermland,  Sweden,  along  with  rliodonite  and  bther  manganesiiui 
minerals:  at  the  SjOgrufva,  wiih  hausmaDnile;  at  Ldugban,  Werinland  ipierotephroitc)  vith 
jacobsfte,  diopside,  etc- 

The  name  tephroite  is  from  re^/jds,  a$h-colored    Breithaupt's  original,  specimen'  was  from 
the  collection  of  H.  Heyer  at  Dresden. 

Rat—'  Liugban,  G.  POr.  FOrb.,  6,  539,  1883.  Flink,  Palsberg,  Ak.  H.  Stockh..  Bibang, 
13  (2).  No.  7.  64.  1888.  FHuk  calculates:  A:h:h:^  0  4621  : 1. :  0  5914,  •  Dx.,  Ann.  Hioea. 
a,  839,  1862.  N.  R.,  99.  1867.   Also  Flink.  1.  c. 

HYDRoTEPHRpiTB.  Hydrotefroit.  L.  J.  IgOtMm.  6tr.  Ak.  Stockh/,  27.  605.  1865.  JL 
hydrous  tephroite  from  Pajsberg,  which  has  a  pale  reddish  color,  a  colorless  streak,  and  H.  =:=  4; 
gclHtiDizea  with  adds  and  yields  water.  Analysis:  SlOt  28*46,  HniOa  0'49.  MuO  53-44. 
MgO  11  89,  CaO  FeO  tr.,  H,0  5  85  =  10018,  and  corresponding  to  (Mn,Mg),SI04  +  SH.O.  it 
may  be  an  altered  tepliroite. 

Epioenite  L  J.  IgelstrOm,  G.  FOr  FOrh.,  11,  89.1, 1889.  Neotkbite  Id  ,  Jb.  Min..  I.  257. 
1890-  Near  hydrotephroite  and  apparently  also  derived  from  tephroite.  Occurs  in  small  blsdeij 
masses  embedded  ia  tephroite  Cleavage:  distinct.  H.  =  6-6*5,  Color  brownish  red,  resem- 
bling ortboclase  or  some  rhodonite.  Streak  pale  red.  Compodtion  (Mn,3Ig)Si0t.U«O. 
AiuJysiB:  Igelstitim,  1.  c, 

SiO,  29-50      HnO  40*60      FeO  (r      MgO  20  05      Hi0  9  85  =  100 
B.B.  fuses  rather  easily  to  a  bUck  bead    Decomposed  by  acids  without  gelaiinizaUon. 
Occurs  at  the  manganese  mine,  the  SjOgriifva,  in  the  Uryihyttt-  pariiih,  Orebro,  Swedes. 
Inmedlately  associated  with  gray  tephroite,  calcitp,  etc..  in  an  ore  carrying  haasmannite. 

A.  btaek  HUeaie  i(f  manganete  from  Klapperud.  Dalekarlto,  having  a  submetallic  luster  and 


SiO, 

MnO 

FeO 

ZdO 

MgO 

CaO 

Ign. 

80-19 

65-59 

1-09 

0  27 

1-38 

1-04 

0-37 

99-9» 

30  55 

52-32 

1-52 

6-93 

7*78 

1*60 

0-28 

99-9& 

81  73 

47-62 

028 

4-77 

14-03 

0*54 

0-35 

«9-27 

29-44 

67*81 

087 

7-86 

2-50 

2-51 

027 

100  2* 

80-68 

49*80 

8  88 

6-74 

1016 

»<)-66 

29-95 

36*43 

1-96  11-61 

18-60 

i-7I 

100-36 

8082 

66-83 

2-79 

5-37 

220 

»8  0t 

81  86 

44-07 

4  15 

17-71 

(r. 

087 

9816 

81-89 

65  34 

3*15 

99  88 

81-70 

47*70 

060 

9-48 

9-80 

99-48 

88*70 

61 19 

18-17 

0-96 

98-4S 
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PBBNACITD  GBOUP,  409 

fdlowiih  hrown  streak,  afforded  Klaproth  (Beltr..  4, 187):  StO«  25  0.  MnO  558,  HiO  IS-OsM-S 
=:  Mii,tUO<  +  SHsO,  agreeiiig  witb  the  tepbrolte,  exoeptlne  the  water.  Klaproth  obtaified  .60 
p.  c.  of  HnO,MuiOi,  Woence  the  above  U  deduced  by  Baxeaas. 

379A.  RosmMxite.  IroQ-mangaDCse-zinc  (dnysollte  Sceppar,  Am.  3.  Sc.,  60,  8S,  1870b 
BeepperiU  O.  J.  Bntth,  Dana's  Mia-.  App.  i,  p.  18,  1472.   Stlrliuglte  KenngoU,  Jb.  Hln.,  18^ 

1672. 

Orthorfaoinbic.  Id  ium  coane  cmtals  resembling  cbrvBollte,  with  a  (100),  h  (01<^.  e  (001)b 
«(ll(».  d(lUl).  *(021).  «<niy,  «(211)T.   Anglea:  mm'"  =50%  M  =108*: 

Cleavage:  ft,  c  distinct:  a  niUutery.  H.  =  6-5-0.  O.  =  8-95-4*08.  lAuter  Tltraoas  td 
greaiiy.  Color  when  fresh  pale  yeUow,  a«  weathered  dark  green  to  black,  mottled.  'AiiiiluoeDC 
m  ibfn  splinters.   Streak  yellow  to  reddish  gray.   Slightly  magnetic. 

Cowpo8itkm:<Fe.lfn,ZoJfg}^BiOt>aodbeiioe  near  sane  kinds  of  tephn^  Anil.^ 
!-«,  W.  T.  Itoepper.  L  a  " 

8I0>     FeO     HnO     ZnO  HgO 

1.  Ory*UU$  80-76    88-78.    10-85     10  M     7  60  =  80-86 

2.  "  80-88  85  B8  16-91  10  68  6-68  insol.  1-04  =  100^ 
a  Maatiw             I  80  M    84-78    17  74      9*48    6  09  loeol.  8  08  100*85 

B.B.  fuses  with  difficulty  on  the  thin  edges  to  a  bl&ck  dag.  With  the  fluxes  reaota  for  iron, 
manganese,  aud  dlicn;  oo  charcoal  witb  soda  gives  a  zinc  coatbig.  Qdadnixaswitb  addsreadify 
and  completely,  lenviug  sometimes  a  bright  green  residae  of  splneL 

.  Occurs  St  Sterling  Hill.  Sussex  Co.,  N.  X,  with  wlllemitc^  fianklinlt^  jefleiaonlt^  WUd 
apinel;  also  found  nt  Franklin  Furnace  with  gabnlte. 

A  zinc  chrysolite  (Zinkfayatlt  Oerm.)  has  been  noted  as  a  furnace  product  by  Stelzner  at 
Freiberg.  It  occurs  in  the  slags  ia  foliated  aggregates  of  tabular  crv^ls,  rectangnlv  in  fonn, 
together  with  n  zink  spinel.  An  analysts  of  mnterinl  condatiDg  chiefly  of  these  ivgregatesnye: 
8iO,  28  45.  ZnO  IS  IiS.  FeO  41-98.  SnO,  0'76,  PbO  3  60.  CuO  0  60,  CsO  8*00^  MgO  0-84.TteO 
1-80,  A1.0, 1-81,  8  1-70  =  101-48.  deduct  (O  =  8)  0*86  =  100*88.  Jb.  JUn..  1, 170,  1888^ 


6.  Pheuacite  Orovp.  B^SiO«.  Bhomtioltednl. 
380.   Triauitti      liii^O«.Be^8iO«     Pseado-hezagonal  6  =  0*7233 


rr'  h 

381.   WiUemitt        Zn,SiO,  04°  80*  (Mt775 

Troostito  (Zn,MD),SiO, 

882.    Fluaaeite        Be^iO,  Tetertohednl        63^84^  0-6811 

As  sbown  by  BrOgirer,  the  pseudo-hexagonal  species,,  lUmertt^  tionnects  tbe  Phenadte 
Qniiip  proper  with  the  ^rysollte  Group:  in  compodtkn  It'  Is  Intermedin  between  TephroltA 
mnd  Ptwuacite. 


883.   IHopUfe         B,OnSiO,  Tetartohednl       84*  ft'  05848 

384.  FriedeUte         H,(Mn01)Mn,(SiOJ.  ,66"  17'  -0-5634 

385.  Pyromalite      H,((Fe,Mii)Cl)(Fe,Mn),(SiO.),  *8^49'      0  5308 

Tbe  three  spedea  DIoptaae.  Frledelite.  Pjrroamalite  are  very  near  to  each  other  In  form^  as 
shown  In  tlM  above  axial  ratios;  they  furtherapprozimateeloselyto  the  species  of  the  Phenadte 
Grotip  proper,  with  which  they  are  further  counccted  by  the  tetartobedrism  of  Dicmtase. 

Tliey  nre  also  closely  related  among  themselves  In  composition,  since  they  are  all  add  ortho^ 
silirat^,  «"d  Imve  the  general  fomiiila  H,RSiO,  —  H^RtCSiO*)*,  where  {<B.g.  for  Friedellte)  In  the 
latter  form  the  phice  of  one  hydrogen  atom  fs  taken  by  the  univalent  radical  (MnCl). 
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460  8ILICATB8.  i 

38a  TBWBBrrB.   (7.  ^inA,  Z9.  Kr  ,  18.  861,  IddO. 

Triclinic,  pseudo-hexagonal.  In  thick  tabular  prismatic  crvstala  hexagonal 
in  form  and  angle.    Axis  6  =  0-7233;  0001  A  1011  =  39"  52'  FHnk'. 

Fonu :  «  (0001,  0).  a  (USO.  ^S);  « <10lO,  J);  « (SUSS,  f  8),  p  (88ft4.  f-9), «  (12-8-ifi-8^ 
An^es:  et  =  88*  as*.  <!f>  =  *47*  80',  jip'  =  48'  8^'. 

The  fundamental  form  awimed  above  ihowB  tbe  relatloa  to  ptaoiadte.  If  p  be  made  lOit 
the  forms,  takeo  In  ttaeabOTe  order,  become:  « (0001),  m1tlOlO)r«  (llSO),  f  (l(A8),j»  (lUl)^  0<SliSL 
The  pyrsmld  o  Is  proBent  according  to  pyramidal  hemlhedrlBm. 

Opttcally  trimerite  is  shown  by  Br&gguH  to  be  tricKnic  wllh  a  prismatic  angle  of  60'.  Oi> 
this  basis  (if  m  =  110,  p  =-  111)  the  axial  ratio  is  d  :  S  :  ^  =  0-57786  :  1  :  0-54248;  a=fi=r=9ii 
See  further  the  optical  relations  (Bgr.)  explained  below. 

Cleavage:  basal,  distinct.  Fracture  conchoidal.  Brittle.  H.=6-7.  G.=3*474 
Bgr.  Luster  vitreous,  brilliant.  Color  salmon-pink,  pale  yellowish  red  to  uear^j 
colorless  in  small  crystals.    Transparent  to  translucent. 

A  basal  section  ahows  strong  double  refraction,  jvith  composition  of  three  individuals,  the 
podtion  of  each  corresponding  to  a  revolution  of  120°  about  the  normal  to  the  basal  plane. 
There  are  also  embedded  lamells  parallel  in  position.  The  ax.  pi.  is  inclined  S0°  to  the  adjacent 
edge  e/m.  Tbe  ax.  plane  and  Bx,  are  nearly  4.6,  but  in  the  lamellae,  seen  also  in  sectitus  |  a 
(1120),  a  vfiriation  of  di*  on  one  side  to  4*  on  the  oUier  is  noted.  Optical  character  — .  BefiM- 
tivo  Indices: 


a,  =  1-7119  Li  A  =41-7178  y,  =  1  7280 

a,  =  1-7148  Na  >S,=|  1-7202  y,  =  17858 

a„=  1-7196  TI  ^  =  ll-7264  =  l"*^ 

8H^=  101' 18-  8Hc.7=   130*1  87^=  88*  88' 

COTip.— (Mn,Ca),SiO^.Be^iO,.    If  Mn  :  Ca  =  2  :  i,  the  percentage  composi- 
tion is:  Silica  39*8,  glndna  16'6, manganese  protoxide  31 '3^  lime  12*3  =  100.  Iron 
also  replaces  part  of  the  manganese. 
AnaL— Flink,  1.  c 

SiO.  88-77    BeO  17  08    MdO  88*86    FeO  8*87    CaO  13  44    UgO  0-61  =  10063 

Pyr.— B.B.  fusible  with  diflkulty  In  thin  splinters  forming  a  black  slag:  gives  the  usnsl 
reacUunii  for  munganeae  and  iron,  very  alightty  attacked  by  dilute  hydrochloric  acid,  tot 
readily  decomposed  by  strong  acfd  when  pulverized,  with  the  separation  of  fiocculent  silica 

Oba.— Of  mre  occurrence  at  the  Harstig  mine,  Wermland,  Sweden;  it  is  found  embedded 
In  calcite;  the  crystals,  sometimes  coated  with  a  web  of  actluollte  needles,  arc  Implanted  npoo  a 
vock  consisting  of  a  fine  granular  mixture  of  magnetite,  grayish  green  pyroxene  ganet.  etc. 
The  largest  crystal  found  was  13  mm.  broad  and  8  mm.  thick. 

Named  from  xfituepM,  in  three  parU,  in  allusion  to  Its  optical  structtire. 

BiC^<L.o.  •  lUd..  p.  871  andOT7. 


381.  WTT.TiTTMTOB.  Siliceous  Oxide  of  Zinc,  Silicate  of  Zinc  (fr.  N.  Jersey).  Vanium  4 
KetUinff,  J.  Ac.  Philad.,  4.  8,  1834.  Wlllemile  (fr.  Moresnet)  Levg.  Jb.  Mifl..Tl,  1880;  Ano. 
Uines,  4.  618,  1848.  WllUamsite,  Wllhelmite.  Villemite,  alt.  orViogr.  Anhydrous  Silicate  of 
Zinc.  Hebetln  (fr.  JiToresnet)  Brnih  ,  Char.,  180. 1632.  Troostite  (fr.  N.  J.)  Sk^mrd,  Min.,  1ft 
pan,  15^4338.   Tepbrowillemtte  Koenig,  Proc,  Ac.  Philad.,  lb?,  1888. 

Rhombohedral.    Axis  i  =  0-6775;  0001  A  1011  =  38"  n' 
I.  E.  S.  D.' 

Foima^t  Moiesnet  c  (0001.  0),  m  (lOlO.  J),  p  (80B4,  }>:  for  N.  Jcney 

a(ll§0.  ^-2),  r  (1011,  R),  «  (0112,  -  i),  z  (3lBl. 

«p  =  80*  84'  w'  =  .  51"  58'  o«  =  27*  51'  «"  =  W'  0' 
«r  =  88*8'  rr'  =  •64'  SO*  <ir  =.  ST  45'  uar  =  28*  H' 
M  =  21*  88'  =   86*  4r 

In  hexagonal  prisms,  sometimes  lone  and  slender,  a^n 
short  and  stout  Also  massive  and  in  disseminated  gr&iQB; 
fibrous. 

Cleavage:  e  esmj,  Moresnet;  diffionlt,  K.  J.;  a  easy,  J. 
Fraotnre  oonohoidu  to  uneven.  Brittle.   H.=  5*5.   6.=  3it8- 
4*18.    Lnster  vitreo-resinous,  rather  weak.    Color  vlute  cr 
Creenisb  jellow,  when  pnrett;  apple-green,  flesh-red,  gn^ish  whiter  yeUoviA 


ITew  JeiMfjr. 
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Itrowa;  often  dark  brown  when  impure.  Streak  nncolored.  Transparent  to 
opaque.    Optically  -h.   Doable  refraction  strong. 

Tur. — The  crystaU  of  Horesqiet  and  New  Jera^  differ  In  occurring  forms  as  sbore  descrfbed. 
The  latter  are  often  quite  large,  of  flesh-red  or  gray  color,  opaque,  and  pass  under  the  name  of 
inottite;  tbey  commonly  contain  i^nganese  In  ccuisiderable  amount ;  dils  la  also  true  of  tbit 
dear  honej-yellow  or  ^mfrgieen  ciyatals  in  the  form  of  dander  heMyaal  itftuoa,  and  farther 
<a  the  mafldre  forms.  T^pkrtnoillmite  is  simply  a  kind  of  troostite.  anal.  18;  it  has  a  brownish- 
gray  eoJoT. 

A  white  granular  variety  from  the  Trotter  mine.  Franklin,  fa  nearly  pure  zinc  silicate 
Clarke  obtained:  SiO,  87-41.  ZdO  68-86,  MnO  (FeO)  undet.,  ign.  0*26  =  Bua  SO,  U,  B.  O. 
Suit.,  p.  180. 

CoM^— Zinc  ortfaoeilicftte,  Zn^iO.  or  2ZnO.SiO.  =  Silica  %7'0,  lino  ozicte78*0 
=  100.  Himganese  often  replaces  a  connderable  of  the  sine,' and  iron  U  also 
jmsent  in  smwl  amonnt. 

AaaL— 1,  Hwnuon,  Uin.,  1.  54fi.  1886.  3.  Honhelm,  Vh.  Ter.  Bbdnl.  167, 1848.  6th  Bd.. 
p.  363.  8.  Damour,  Dz.  Min.,  1,  S54,  1863.  4,  Lorenzen,  Hedd.  OrOnl.,  7, 1884.  &  Ctanth. 
Am.  Fhn.  Soc.  34.  48.  1887.  6,  7,  Mlxter.  Am.  J.  Sc.,  46,  380, 1868.  7-13,  StoM^S^  Uhm 
Q..  8,  im,  1887.  18.  Koenlg.  L  c.  See  5(h  Bd:  for  other  analyaee  (SterUug). 

Ordinary.  O.        810.    ZoO  BIdO  FeO 

1.  Altenberg                     8-98S  36-97  68-n  ^     0-78H,Ol -35.  Al,Oi,etc.,l '44=00*31 

8l  Stolberg  .  86-00  78  01  —     0'86  =  10016 

8.  eraeoluut  87*66  71 M    0  87     =  00-74 

4.       "                        4*11  86*01  7418    0^     InaoL  010  s  100*70 

&  8oconoCo..NevHezioo410  80-19  60*79  —    —  Ign.  118,  gang^S'Srs  100*46 

Mcmffonet{an,iad.  TroetHia. 

6.  Sterling,  af9><^ffrsm        416     4  37-40  66*88  8*78  0*06  HgO  «r.,  HiOTO  lS  s  100  80 

7.  "  "  4-11    187  98  B7-8S  13*60  0-68  HgO  l  l^  UtO  0*88  =  100*88 

8.  FranUln,  lehiU  4  188  87  80  66*83  6  97  0  28  -  100  38 
8.        "      vaUffnen         4188      36  93  66  04  7-78  0-51  =  100  86 

10.  *'      T*d  and  whU»     4183      28-80  66-68  4  92  O'Sl  =  100-21 

11.  <*  mmiMy«UM»  416S  27-48  68  68  8  88  0-49=  10018 
18.        "      darhr«d  4188     8714  6488  680   1*34  =  09  06 

18.        •<      IkphTommnmUt  |  87*75  00*61  lOHM  1*60  CaO  tr.  =  100*90 

Pyr.,  ato.— B.R  in  the  forceps  ghvt  and  fuses  with  difficulty  to  a  white  enamel;  the  wie- 
tiea  from  New  Jeney  fuse  from  8'&  to  4.  The  powdered  mineiiu  on  charcoal  In  RF.  xItm  a- 
coating,  yellow  wblw  hot  and  white  <m  cooling,  which,  moistened  with  solution  of  cobalt,  and 
trealea  In  O.F.,  fa  colored  bright  green.  With  soda  the  coating  Is  more  readily  obtained.  De- 
com posed  by  hydrochloric  acid  with  separation  of  gelatinous  silica.  The  N.  J.  variety  phos- 
phoreaces  with  a  green  light  when  la  the  dark  after  being  struck  with  a  hammer. 

Obfc — From  Altenberg  near  Moresnet,  between  LiSge  and  Aix-Ia-Chapelle,  in  ciystals  and. 
massive,  the  crystals  but  a  few  millimeters  in  length;  also  at  Stolberg,  near  Alz4a-Chapelle;  at 
Musartut,  Tunugdliarflk,  in  Greenland.  lu  New  Jersey  at  Mine  Hill,  Fraaklln  Furnace,  and  at 
Sterling  Hill  near  Ogdenaburg,  two  miles  distant,  in  such  quantity  as  to  constitute  an  Important 
ore  ot  zina  It  occurs  intimately  mixed  with  zlncite  and  fraokllntte,  and  Is  found  massive 
of  a  great  variety  of  colors,  from  white  to  pale  honey-yellow  and  light  green  to  dark  adi-gray 
and  flea)i-red;  sometimes  in  reddish  crystals  {trooatiti^  nx  inches  loug  anaan  inch  or  more  thick, 
embedded  In  franklinlte  and  also  in  caldto;  rare^  in  slender  transparent  prisms  of  a  delicate 
apple-green  color.  Rare  at  the  Merrtlt  mine.  Socorro  Co.,  New  Mexico,  with  mimelite,  wolf  m- 
ite,  etc. 

Named  by  Wvy  after  William  I.,  King  of  the  Netherlands. 

Arti£^ — Obtained  cmtallized  by  Gorgcu  (Bull.  Soc.  Min.,  10,  88, 1887)  by  beating  one  part 
of  hydrated  silica  with  80  pai-ta  of  an  intimate  mixture  of  sodium  sulpjiate  and  i  to  1  equivalent 
of  zmc  sulpliate.  The  fused  mass  treated  In  boiling  water,  left  characteristic  hexagwaf  crystala 
with  a.  =  4*86  and  conslstlug  of:  8iO.  26*4,  ZuO  78-6. 

Obaerred  Id  furnace  slag  obtained  from  lead  ores  carrying  rJnc,  in  minute  bright  yellow 
crjrstals:  themassof  the  slag  consisted  of  ferrousortbosilicate,  layalite.  See  Hutcbiogs,  Geol.  Hag., 
7.  SI.  1800.  Cf.  also  Scbulzeand  Stelzner.  who  describe  the  occurrence  of  a  hexagonal  zmc 
rilicate  in  slender  prismatic  crystals,  or  radiatine  aggregates  embedded  in  a  semi-crystalline 
cniund-maaa  with  zinc  spinel  and  tridymlte.  Jb,  Min.,  1,  150,  1881. 

B.a£ — '  Franklin  Furnace  willemite,  contact  coniometcr;  L^vy  gives  ;pp'  —  61' 80'.  ■  Cf.  Dx.. 
Min.,  1,  48, 1862 .  he  adds  0858  deduced  frmn  En-iibHupt  s  figura  (Min.,  3,  478, 1847),  Which  is 
Hke  fls-  1*  >n<l  probably  gives  r  above.  Arzruni  describe  supplied  twins  frcmi  Altenberg  with 
tw.  pL  i-»(S*8-6-10),  Fogg.,  168.  281. 1874. 
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98a.  raSRAOITS.  Flwiaklt  Jf.  x,  JirordmMd,  Ak.  H.  Slockh..  160. 1888.  PogB^.  n. 
87.1694. 

Bhombohedna;  tetartohedraL  Axis  6  =  0*6610?;  0001  A  lOll  =  37°  21' 
%V*  BMfr^KoksharoT' 


M  (1010.  7) 
a  (llSO. 
k  (4lSo, 
r  atAl. 

mr  ; 
m'd  ■■ 
m'M 
ap 
ac 


d  (oito.  -  i) 
>  (Oiii,  - 1) 

ft  (0221.  -  8) 
p  (11^.  1-2  r) 
p,  (7Sll%  H  1) 


(4S38. 1-2  I 

f,  (8i3i,  i»  I) 
X  (8142,  l*r) 
0  (i8-6-ifi-8,l<r)t 


y  (3184.  J'D 
«  (8181.  l*r> 
<r  (8261,  1»  r) 
•  Cl84i -*»!)• 


19°  6' 
52' 

4»*  r 
88*  18i' 

66"  18^ 
48"  86' 
68*  24' 
85-  00}' 


fi^  =  92"  51' 
rt  =  86'  19* 
rrf  =  81"  48' 
ad  ~  IV  W 
m'r  «  72'  20^ 
=  40"*  SS* 
fp,  28°  Ift* 
m.  s  84*  r 


IBB'  = 
- 

001/  = 
(U  = 


76'  87 
26'  64' 
66*  2U' 
17*  6T 
28"  21' 
or  =  •68°  IS* 
ar,       72°  60^ 


aat 
ao 
ar' 
rz, 

TO 


k  (i8ii,  -9t) 

ST,  (1^.  -  ^*  I) 
«  (1456,-)*.} 
«  dm,  -  i*J9 


90° 

43°  86' 
82°  IT 
70°  48* 

90' 

27*  48* 
19"  18* 
88*  CPT 


Via,  I,  Hiaak,  Kk.      8,  8,  Ftorisaant,  Colonulo,  Pfd.      4-7,  Mt  Anteio.  OoL,  PSA 
8,  Tokoraya.  Kk.  0,  Bwal  section  of  S;  10^  do.  Of  8.  PCd. 


Twins :  penetration-twins  with  parallel  axes^  f .  7.  Crystals  oommonl]^  rhom* 
bt^tedral  in  niabit,  often  lenticalar  in  form,  the  prisma  wanting;  also  prismatiok 
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wmetimes  terminated  by  the  rhombohedron  of  the  third  series,  x.  _  Faces  often 
ondTen;  x  rough,  a  striated  vertically^  also  |  zone  a  s  r. 

CleaTftge:  a  distinct;  r  imperfect.  Fracture  oonohoidal.  Brittle.  H.  =  7*5-8. 

0.  =  2*97-3*00.  Luster  Titreons.  Oolorless;  also  bright  wine^ellow,  pale  roee- 
rodj  brown.   TTanBrarent  to  Bubtranslaoent. 

Optically  +  .    Kefractire  indices: 

Fnmoot        =  l-«006  Li    to,  =' l-6540I7a    «c  s  1-6678         «,  =  1-6697  Dx. 
Ursl         afi^  =  1*6480       «^  =  1*6IWI        v„^l-Wn    «^  =  1-6708  Pulfridi 

Goaf^Beiylliom  orthoBilicate,  BOiSiO^  or  2BeO.SiO,  =  Silica  64'4S,  glnoiba 

45*55  =  100, 

Aul—l,  HartvaU,  Pow.,  31,  57, 1884.  3,  Blscbof,  Ibid,  34.  OiiS,  1880.  Kg.,  Min.  Ch.. 
058,1860.  8.  EhnuhchoT.  Zs.  Kr.,  3.  684i  1878.  4.  F.  H.  Hutch,  Ber.  nied.Q«s.  Boon.  Hayll. 
170,1880.  5,Peiiflddand8pen7.  Am.  J.  Be.^86,8«l^l888. 

SfO,  BeO 

1.  Ural  O.  r:  8-009  50  14  44  47  AI.O.,HgO  tr.  =  90-61 
%  Framoot  54-40  40  07  CaO.MgO  0  09  =  100  06 
i.  Dunutgo                                     54-71  45-88  CaO,UgO  014  »  100-17 

4.  Bwitterland  G.  =  8-95         04-64  44-00  Fb.0.  0  09  =r  09*48 

5.  Florlnsat,  Goknado  O.  =  896        64*44  45  08  Na.0a-8l,Li,0^.,  Ign.  0-86  10048 

Pyr.,  etc— Al<»ie  remains  unaltered;  with  borax  fuses  with  extreme  slowaeae,  uoleas  pnl- 
Terlzed,  to  a  transparent  glass.  With  soda  affords  a  white  enamel;  with  more,  Intumescea  and 
becomes  faifusible.   Dull  Dlue  with  cobalt  solution. 

Ob*. — Occurs  (in  prismatic  cmtals)  in  mica  schist  at  the  emerald  and  chrysobeiyl  niiue  of 
Takoraya,  85  venta  E.  of  Ekatermburg,  where  the  ciystaJsare  sometimes  nearly  4  inches  across, 
and  one  fouod  weighs  H  lbs.;  also  in  sinall  rhcMnbtmoral  crystals  on  the  east  side  of  the  tlmea 
Hts.,  fi  versts  N.  of  Mla^.  with  topaz  and  green  feldspar:  also  Id  highly  modified  ci7sials  with 
qiutrtz,  in  limoulte,  near  Fraraont  in  the  Voegea  Hts. ;  In  Switzerland  with  hematite  at  Ueckingen 
in  the  Yalais,  with  adularla,  hematite  (Eisenroaen),  quartz.  Also  at  the  Cerro  del  Mercado, 
Diiraiigo,  Mexico;  part  of  the  so-called  phenticite  from  here  is  only  apatite,  but  the  occurrence 
has  been  recently  substimtiated  by  Khrushchov  (anal.  8);  according  to  him  the  crystals  occur  in 
a  quAnz  porphyry  and  also  loose  embedded  In  clay. 

In  Colorado,  in  flat  rhombohedral  crystals  with  topaz  on  amazonstone,  also  embedded  in  it, 
at  Ti^iaz  Butle,  near  Florinant,  '16  miles  from  Pike's  Peak;  also  in  c^stals  often  pilsmaiic  »ud 
8(»netlniea  an  inch  af^nss  on  quarts  and  beryl  at  Mt.  Antero,  Chaffee  Gouoty.  In  New  Hamp 
ehire.  In  lenticular  crystals  with  topaz  on  Bald  Fkce  Mt.,  North  Chatham,  a  lew  mites  west  of 
StoDebam.  Me  (Kuuz).  Also  reported  as  occurring  at  the  mica  mines  of  Amelia  Court  House, 
rit^ginlii  (Yeates). 

Namt^  from  <peva^,  a  deceiver,  in  allusion  to  its  haviog  been  mistaken  for  quartz. 

Axtil.— Obtained  by  Ebelmen  in  minute  hexagonal  prisms  by  fusion  of  610*  and  BeO  with 
borax,  cf.  Mid.,  C.  R.,  105,  1260,  1887. 

R»f.— '  Fogg  ,  69,  143  1846.  Min.  Russl.,  3,  308,  1^57.  *  Cf.  Big.,  Jb.  Min  .  1,  120,  1880, 
also  earlier,  N.  Nd.,  I  c;  Beiricb,  Pogg.,  34,  619,  1835,  41,  828,  1687 ,  Rose.  1.  c;  Kk.,  1.  c 
and  fb  ,  3,  81,  Webfiky,  Switzerland,  who  notes'some  doubtful  planes,  in  part  vicinal,  Jb  Min  , 
1,  207.  1883.  Also  Dx.,  Colorado.  Bnlt.  8oc.  Min.,  9, 171,  1886;  also  Pfd.,  Am.  J.  Sc.  33, 180. 
1887.  30.  881,  1888:  '40.  491, 1890.   >  Dx.,  Min..  3,  p.  ix.  1874. 


383.  DIOMASB.   Achlrlt  B.  F  J.  ffermnnn.  1788.  N  Act.  Peirop.,  13,  889.  1802.  Erne 

raudme  DelameOt.,  T.  T..  2,  980.  1797.  Kupfer-Schmaragd  Wern.,  1800,  Ludwfff,  1,  M  ?aa, 

1803.  Oioptase  H..  Tr.,  3  477,  1801.  Snierald-Copper  l7am«ion.  Smaragdo-Cbalcit  Jft>/t«.. 
Gundr  .  1824.  Emerald-malachite. 

Rhombohedral;  tetartohedraL  Axis  6  -  0-53417;  0001  A  lOU  =  8l!.40' 
BreithAiipt-KoksharoT*. 

Forma  s               r  (1011,  iZ)*  Zone  ae                         6  (1 11 12-5,  -  81  ])* 

a  (1130.  «)•             o-(803l,8)'  >S(7-9i8l.  -2«rlj'?       u  (117188.  -2l1)" 

*  (2l30,  /-4r)'           f(023l.-V  «  (SSSl.  -  8*  1)^               o  fl  lOifilO,- |>«f 

^  (3140.  i-ur       ,  (Mfti,  1,  •  f;?ii'  -    2          ^  <«a8».    f ' 
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ak=  WW 
ijg  —  16°  8' 
of  =  25' 
rr*  =  "M*  5' 
e$  =   W  S8' 


=  84'  33}' 
»tr  -  45'  48' 
or  =  63°  S7i' 
a>S=x  r  BO* 


00  =  38'  48' 

S =  8fi°  81' 
=  48' 


a«  =  44-  21' 
W  =  4r  48* 
w  =110*  AS* 
of  =88'  r 


Twins' :  tw.  pi.  r,  as  genicolated  twins.  Commonly  in  ptismatic  ciTstals,  a,  with 

8  (022n,  fig.  1.  Faces  in  zone  a  «  striated  | 
eAeea/s.  Thehemi-scalenohedronSjOrrfaom- 
bofiedrons  of  the  third  series,  sometimes 
cbaracteristioallj  developed  as  on  the  edge 
a  s  (f.  2),  but  often  indistinctly  indicated. 
Also  indistinct  crystalline  aggregates^  mis- 
sive. 

Cleavage:  r  perfect.  Fractare concfaoid&l 
to  uneven.  Brittle.  H.  =5.  G.  =  3-28- 
3-35.  Luster  vitreous.  Color  emerald-green. 
Streak  green.  Transparent  to  subtransIncenL 
Optically  positive.  Double  refraction  strong. 
Befractive  indices :  oa  =  1-667,  6  =  1-733 
Hlr.'  Pyroelectric. 

Comp.— H.OuSiO^  or  H,O.CnO.SiO,  —  Silica  38-2,  cupric  oxide  50-4,  water  114 
=  100.   Loses  water  only  at  a  red  heat,  thd  hydrogen  consequently  Imsic  (Bg.). 
TBcfaermak  writes  the  formula  (CuOH)HBiO,. 

AuL— 1,  8.  Damour.  Ann.  Ch.  Phys. ,  10,  486. 1644;  earlier  Hess,  Fogg.,  Itf,  800^  1889. 


1. 


8iO,      CuO  H,0 

86*47  60  10  1 1  -40  Fe,0. 0^48,  GbCO.  0-85  =  96-74 
88-98      49fil      11-27  =  99-71 


Oroth  assumes  that  chivBocolla  is  merely  dloptase  mtogled  with  amorphous  silica  and  other 
Impurities.  There  seems  little  doubt,  howcTer.  notwlthstt^udlng  the  impurity  of  much  of  the 
material  analyzed,  that  cbrysocnlla  deserves  to  be  recognized  as  a  definite  hydrous  species  chiefly 
amorphous  in  structure.   See  further  p.  699. 

Pyr^  etc.— In  the  closed  tube  blackens  and  yields  water.  B.B.  decrepitates,  colon  tbt 
flame  emerald-green,  but  is  iufuslble.  With  the  fluxes  gives  the  reactions  for  cmper.  WitL 
soda  And  charcoal  a  globule  of  metallic  copper    Oetatintzes  with  hydrochloric  add. 

Obs. — Dioptase  occurs  in  druses  of  well  defined  ^stals  on  quartz,  occupying  seams  In  a  com- 
pact limestone  west  of  the  hill  of  Altyn  TDbe  in  the  Ejrgliese  Steppes.  In  the  gold  wakings  at 
several  points  in  Siberia,  as  on  the  R.  Maluya  in  Transbnikal.  At  Kezbauyn,  Hungary  on  a  brutBh 
clay,  or  on  wulf(.>nite  and  calamine.  From  Copiapo,  Chili,  on  quartz  with  othvr  copperom,  also 
on  limonite,  crystals  terminated  by  r  (Rath),  also  crusts.  G.  =  3*835  Bauer.  .Id  tine  otystabat 
the  Hine  MIndouli,  two  leagues  eastof  C'*mba,  between  Bouanza  and  Brazzaville  In  ihe  French 
Congo  Slate,  associated  wlt£  hyalhie  silica  and  chrjsocolla  (Jannettaz,  Bull.  Soc.  If  in..  13, 15)^ 
189(5. 

At  the  copper  mines  of  Clifton,  Graham  Co.,  Arizona,  in  brilliant  crystals  lining  cavities  in 
"  mahogany  ore  "  consisting  of  limonite  and  copper  oxide;  also  100  miles  west,  near  Riverade 
P.  O..  Pinal  Co. 

Named  by  Hatte  dioptate,  from  Sia,  through,  aud  oxrofiai,  to  me,  because  ihe  clesTage 
directions  were  distinguishable  on  looking  through  the  crystal. 

Named  il«A(rA«  after  Achir  Mahmcd.aBucharian  merchant,  living  at  the  fortress  of  Semipsl* 
atinsk,  who  had  procured  it  fn  the  region  where  it  occurred,  and  who  furnished  ibc  speciineDi 
that  were  taken  in  1789  by  Hr.  Bogdanov  to  St.  Petersburg.  Allliougb  first  named  by  Hermann, 
his  description  was  not  given  to  the  St.  Petersburg  Academy  before  1800,  and  the  volume  con- 
taining It  was  not  piibliahcd  until  1803,  aydnr  iif't«r  the  appearance  of  HaQy's  work. 

Ret— ■  Breith..  Schwelgg.  J..  63,  281.  1^1,  conlirmed  by  Eoksharov,  Hin.,  6,  881^  1870, 

both  on  cleavage  ftfTms.  *  HaDy,  I.  c.,  1801.  ■  Breith.,  1.  c,  be  giras  for  o,  ^  ii/^  (w  =  8* 

62  >,  for  H,  —  3*  (*«  =  3  22'),  wliicli' symbols  do  not  agR'C  with  the  angles;  the  symbols  given 
above  were  calcnwtcd  by  Websky,    Keangotl  suggests  others  slightly  different. 

*Levy,  Heulami,  3,.92,  1837.  »  Credner.  Jb.  iflin..  404, 1839;  he  givesuoanglea.  •  Wehiky 
Pogg:  69.  543,  1846;  corrects  Breithaupt.  '  Kenng.,  Min.  UqI.,  98,  1850;  review  of  preceding, 
Jhe  position  of  k,  g.  I,  isunccrtaiu;  $  may  be  the  same  as  Websky's  doubtful  «;  see,  too,  EEniam. 
Handb..  3, 746.  1817;  Jt  were  observed  an  complete  scalenohednuu.  *  Mir.,  PbU.  HiC..  8L 
S78.  1843. 
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384.  FRIBDBIJTB.   Bm'trand,  C.  R.  83, 1167.  1876.  Zs.  ^ryst.,  I,  86, 1897. 
fihombohedral.   Axie  6  s  0-5634;  0001  A  1011  =  ^SS"  Bertrand. 
Ponni:  e(000t,  0),  m  (lOiO,  /).  t  (lOll.  R)-    Augles.  cr     88*.  fr*  =  56"  IT 

Crystals  commonly  tabular  |  c;  faces  vi,  r  often  striated  |  edge  m/r,  AIbo 
massive,  with  saccharoidal  structure  and  distinct  cleavage,  pasnng  into  dose  compact 
forms  vith  indistinct  cleavage. 

Cleavage:  c  perfect.  H.  =  4-5.  G.  =  3-07.  Color  ro8e-red.\  Powder  pale 
rose.  Transparent  to  translucent.    Optically  —  ■    Double  refraction-strong. 

Comp. — ^H,(BCnCl)Mn,Si40  ,  as  written  by  Groth.    Percentage  composition: 
Sili(»35*l,  manganese  protoxide  51*7  (or  MnO  46*5,  Mn  4'0)f  chlorine  water 
9-2  =  101-2,  deduct  (0  =  201)  1*2  =  100. 
AnaL-Oorgeu.  Bull  8oc  Mfn.,  7,  8.  08.  1884. 

810.34  45  Mu0  48  25   MgO  130  CaO0  40  Hq  9-60  01  8'40  BiO  9  60  =  90  90 

lo  an  earlier  analysis  by  Bertrand  (I.  c.)  tbe  chlorine  was  overlooked.  The  mHteiiHl  used  by 
Gormu  was  Dot  entirely  pure.   Cf.  Friedel,  lb.,  p.  71. 

Pyr.— B.B.  fuses  Muly  to  a  black  glass.  Otves  ofF  water  in  tbe  closed  tube  on  strong  ignf- 
tion.   Beaction  for  mangaaese  viih  tbe  fluxes.   Dissolves  In  hTdrochloric  acid,  forming  a  jelly. 

Oba.— Associated  wuh  rhodochrosite  and  alabaodlte  at  the  manganese  miiie  of  Aderriell^ 
valUe  da  Lonron,  Hautea  Pyr€n£es.  Named  after  tbe  French  chemist  and  mhieralogiBt  Ch, 
AMeL  See  also  p.  1085. 


335.  FTBOSMAZJTB.  Pirodmallt  Hautn.,  Moll's  Efem.,  4.  890, 1808.  Weaentlicher 
Bestaodtbeil  Salzsaures  Eisenoxyd,  id.,  lb.  (fr.  blowpipe  trialsof  Qalm,  its  discoverer).  Pyrosmaltt 
Kant.,  Tab..  108.  1806;  Hautm,,  Uandb.,  1068.  1818.  Per  muriate  J?.,  1813.  LuoasTabl..  2, 
418, 18ia 

Rhombohedral.  Axis  6  =  0*5308;  0001  A  1011  =  31"  30^'  A.  E.  Nordenskidid'. 

F^nui  e  (0001,  0);  «  (1010,  i);  *■  UOll,  1),  «  (Olll,  -  1);  ff  (20il,  2),  » (OSSl.  -  il). 

Angles:  ef  =  81*  80*.  ea  =  SO*  48',  iar  =  58*  80',  rr'  =  5r  49'.  rs  =  80'  17f .  Of  =  48* 
85.  ff^=84-l8' 

Orystals  thick  prismatio  or  tabnlw  in  habit,  nsnally  with  in,  r,  %,  hmioe  ap- 
parently hexagonal.   Also  massire,  foliated. 

Cleavage:  c  perfect;  m  imperfect.  Fracture  uneven,  rather  splintery.  Some- 
what brittle.  H.  —  4-4*5.  G.  =  S-OB-S-IQ.  Luster  of  c  pearly;  of  other  planes, 
less  so.  Color  blackish  green  to  pale  liver-brown,  passing  into  ^ray  and  pistachio-^ 
green;  nsnally  brown  externally,  and  light  greenish  yellow  internally.  Streak 
paler  than  color.   Optically  — .   Double  refraction  strong. 

Comp.— H,((Fe,Mn)ClKFe,Mn),Si,0„  =  Silica  34*9,  iron  protoxide  26-2,  man- 
ganese protoxide  25-8,  chlorine  5'1,  water  9*2  =  101*2,  deduct  (0  =  201)  1*2  = 
100.    Here  Fe  :  Mn  =  1 : 1. 

AaaL— 1.  Lang.  J.  pr.  Ch.,  83.  434,  1861.  Also  WDhler,  Lieb.  Ann.,  166,  85,  ISTOl 
2,  Ludwls;,  Hio.  Mitlh,,  211.  1875.  8^  EDgstrOm.  Q.  F5r.  FOrb..  3, 110. 1876.  4,  Oorgei^ 
Bull.  SocTMIn..  7.  68. 1884. 

8iO,    FeO    HnO  CaO  MgO  H,0  CI 

1.  Nordmark  Q.  ~  8171   {  86-48   80-72   21 01  0  74     —    7  75   8  79  Al.O,  0  34  =    99  68 

a         "  G.  =8158   I  84-66   37-05   35  60  0-52   0  98   S  Si   4  88  =  101-95 

8.  Dannemora  G.  =  8-059   |  84  08   36  31    37*40  0-36   I  Sfi   7  84   8  53  A1,0,  124  s  101-4ft 

1        "  G.  s  8-l!>       84-30  38-60'  34-66  0  40  1*70  8'56  S'TO  ALO.  (r  = 

•  FesOi  2 -OS. 

Pjrr.,  etc— Id  tbe  closed  tube  yields  water,  which  reacts  acid.  B.B.  fuses  at  3-3-5  to  a 
black  mssnetlc  glass.  With  tbe  fluxes  gives  reactions  for  Iron  and  manganese.  A  bead  of  salt 
of  pboBphorus,  previously  saturated  wiili  oxide  of  copt>er,  when  fused  with  tbe  pulverized 
mfneni  imparts  a  beautiful  azure  color  to  the  flame  (chloriue).  Decomposed  by  hydrochlorio 
acid,  with  Beparatlou  of  silica. 

Oils. — Pyrosmalite  occurs  at  Bjelkegniva,  one  of  the  Iron  mines  of  Nordmark  in  Wermland, 
Sweden,  wbere  it  is  a8£Ociated  with  calcile,  pyroxi^ne.  apopbyllltc,  and  magnetite.  A  hexagonaf 
prism,  in  tbe  museum  at  Stockholm,  is  nearly  an  inch  in  diameter  and  one  and  a  quarter  Incha 
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loog,  aod  wetgbs  five  and  a  half  otmcea.  Aim  from  the  Eogrufva  In  Nordnuuk  ind  at  tihe  ina 
mines  at  Donnemora  in  foliated  masses  with  a  green  pyroxene. 

Named  from  xOp,  fire,  6<rurf,  odor,  in  alhislon  to  the  odor  when  heated. 

B^— Ofv.  Ak.  Stockb..  37.  66S,  1870.  The  rhombohednl  duuacter  of  the  crjtlMSs  nnj  bi 
a—""**  an  tha  badi  Ot  Uie  uomorphlsm  wtth  f rledelite. 


7*  Bcapollte  Group.  TetragonaL 

386.  Heionito  6  =  0-4393 

387.  Wernerite  6  =  0-4384 
38B.   KizzoiLittt  ^  =  0-4424 

Dipyre 

889.   Marlalite  ^  =  0-4417 


890.  Sareolitft 


^  =  0-4437 


The  species  of  th«  ScAPOLiTS  Group  are  tetragonal  in  crystallisation,  with 
nearly  the  same  axial  ratio,  and  f  tirtHer  they  are  characterized  by  [^ramidal  hemi' 
liedmm4''They  are  white  or  grayish  white  iii  color,  except  when  impure,  and  then 
iraTely  of  dark  color.  Hardness  =  5-6  5;  G.  =  2-5-3'8,  In  composition  they  are 
fiilicates  of  aluminium  with  calcium  and  sodium  in  varying  amounts;  chlorine  is 
.  also  often  present,  sometimes  only  in  traces.  Iron,  magnesia,  potash  are  not 
{present  unless  by  reason  of  inclusions  or  of  alteration,  which  mst  cause  also  explains 
ihe  carbon  dioxide  often  found  in  analysis. 

The  Scapolites  are  analogous  to  the  Feldspars  in  that  they  form  a  aeries  with  s 
gradual  variiition  in  composition,  the  amount  of  silica  increasing  with  the  iucreaseof 
the  alkali,  soda,  being  40  p.  c.  in  meionite  and  64 j).  c.  in  marialite.  A  corresponding 
increase  is  observed  also  m  the  amount  of  chlorine  present.  Furthermore  there  is 
«180  a  gntdaal  change  in  specific  gravity,  ki  the  strength  of  the  double  rebaction. 
and  in  resistance  to.  acids,  from  tlie  easjlv  decomposed  meionite,  with  G.  =  2-72,  to 
marialite,  which  is  only  slightly  attacked  and  has  G.  =  2-63. 

Tschermak'  has  shown  that  the  variation  in  composition  may  be  eipbdned  by 
the  assumption  of  two  fundamental  end  compounds,  viz.: 


Heionite 
Marialite 


Ca,Al,Si,0„ 
Na,Al,Si,0„Cl 


Me 
Ma 


By  the  isomorphoas  combination  of  these  com|)onnds  the  composition  of  the 
n>ecie8  recognized  ma;^  be  explained.  These  species  are:  Meionite,  Wernerite  or 
Common  S^polite,  Mizzonite  (and  Dipyre),  Marialite.  The  limits  of  each  m 
explained  in  the  following  pages;  it  is  to  be  noticed,  however,  that  no  sharp 
line  can  be  drawn  between  them,  and  a  single  locality  in  some  casra  haa  afforded 
•pecimens  having  widely  difEerent.composition. 

I>acroit,  who  has  given  ao  exhaustive  memoir  on  the  scapoUte  rocks  of  many  different 
localities  <Bull.  Soc.  MId.,  13.  83-860, 1889),  shows  that  opUcally  ihe  series  is  chafaclerized  hj 
the  decrease  in  the  strength  of  the  double  refraction  in  passing  from  meionite  to  marialite.  li 
the  table  below,  quoted  from  him  (p.  857),  group  I  includes  the  omnponnds  bom  Me  to  MciUii; 
U  fromHciMai  to  HeiHai;  UI  from  HeiBua  to  Ua. 


I.               «,    €j  00— f  n. 

Hallesta  1-594  1  557  0-037  Ersby 

Christiansand  1*593  1  555  0  037  Arendal,  Dz. 

Bomma,  MeioniU  1*594  1*558  0  038  Pftrgas 

Bo\%ou,  NuWaUa  l-oSS  1*552  0  036 

MalsjO  1-588  1-553  0  035  HI. 

iBoltonite  1*583  1*553  0  031  Pyreneea.  Dz., 

If.  Baikal.  OloiMvIite    1*581  1-551  0^  Dipsre 

Laurinkari  1*388  1-558  0*030  Pierrepont 

'Arendal  1*588  1-554  0  039 


1-570  1*547 
1-566   1-545  0-031 
1-S67  1-960  0-017 


1-658  1  54S  0-OlS 
1-S6S   1-546  0411 
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The  9c»pol!fes  oocar  ft)  In  vbltettle  locln,  ns  !■  c^tcd  masies  on  Mt«.  Somma  (mefoi){te)i 
fS)lD  oTilallfne  limLntone,  often  an  the  direct  result  of  contact  metaniorphiBiii;  <3)  ciy<tta]llDa 
■diiats,  aagite-gnelss,  etc. ;  (4>  u  in  «hcraion  product  of  B  ptsf^oclase  feldspir  someiinies  on  aa 
exlensiTfl  scale  as  wttbampliibole  in  the  "eefleckter  Clabbro"  (BrOgg«r  uiid  Rcuscli.  Zs.  Q.  Oea., 
940, 1876)  lu  coQDectlon  with  the  apaiftu  depitsits  of  Odegiiardeu  uear  Bamle,  Korway.  Cf. 
IiCi.,l.c.,wbo  has  (ievelopfld  thUsubjectat  IodriIi;  aleo  Uicbel-L^vr,  UuU  Soc.  Min.,  1,  ^l,  79, 
1818:  Jndd,  Min.  Mag.,  fi,  186. 188S. 

Meiooite  waa  the  flmt  8|>edea  of  tbfe  SvapoUtc  group  tHsiIucLly  lecogitized.  It  la.  ttowererp 
probable  that  acapolEte  was  included  with  lamellar  pyroxene  under  tlic  name  of  White  BchHrU 
2|par  (SkOrl^t)  by  Croustedt.  wbo  meiiftieus  Purgas.  lu  Finlnnd,  as  one  of  its  localities.  The 
names  WtfneriU  and  BeapoUls  were  both  introduced  by  d'Aiidnida  {of  Portugal)  lu  Die  same 
article  (Scberer's  J.,  4,  8^  88,  1600).  and  iipplicd  to  specimens  from  tbe  same  region  in  Norway: 
WerneriteiB  thefirtt  of  the  two  In  ilie  ariicle,  HnQy  \ised  tbe  names  W^mente  nud  Seapolite 
(supposiDg  the  species  distrnct)  in  his  Tndt£  of  1801,  but  in  liis  Mineralogical  Course  for  1804* 
or  1805  amtrariiy  set  aside  tbelattei'  for  Paraitthine.  Mouteiro,  a  friend  of  d'Aodrada'a,  and 
qieakiDg  in  his  behalf,  phitested  lu  1800  (J.  Phya..  68, 177)  aeainst  ihe  change,  and  after  airguing 
tbat  wemerite  and  acapollte  were  identical,  both  on  chemical  and  crrstallographtc  grounds, 
n^ed  the  adoption  of  tbe  name  Wemerite  for  the  species.  In  the  following  pHges  the  name 
Bcapollte  is  retained  for  the  group,  so  that  the  minerals  mi^  all  be  called  seimoi&ei.  as  tliose  of 

tbe  ieldq>ar  group  are  called  feldspars;  and  the  name  Wemerite  is  applied  to  llie  most  prominent 
dirisioQ  of  the  old  species,  including  the  common  seapolite  from  many  localities.   Xc  the  fifth 

edition  (he  compounds  intermediate  between  meioutleand  werneiite  were  called  parautbite,  and 

those  between  wemerite  and  mlzzonlte  were  called  ekebergite. 

Bi£— ■  Ber.  Ak.  Wieo.  88  <1).  1143.  1888.  Hln.  Httth.,  7,  400,  1886.   Bammelsberg  bas 

also  dlseuased  the  aame  snbjeot recently^He Ber.  Ak.  Berlin,  S80.-  188S.  Earlr  wpera  on  the 

comporition  of  the  qwdei  an  thoee  by  Wolff,  Inaug.  Bias.,  Berlin.  1848;  BatS,  Pc^..  90,  89» 

888^  1868. 


886.  mOMITB.  Hyadnte  bbmche  de  la  Bomma  Oe  LitU.  Crist.,  3,  280,  300,  PI.  it.  f. 
118, 1788.    Meionite  H.,  Tr.,  2,  1801.   Hionlte  Century  Dictionary,  1890. 

Erwtitb.  Wasserfreier  Scolezit  [fr.  Fargas]  N.  Nd.,  Schw.  J,  31,  417,  1821.  Anhy- 
drous Bcolecita.  ScolMEeroae  Bead.,  Tr.,  3,  55, 1888.  Var.  of  Labrador  FhinkenMm,  Syst.  d. 
Kryst..  186,  1848.  Bnbytt  A.  B.  Nd..  FInl.  MIo.«  128,  1668.  Ealk-Labrador  Se-.  Mtn.  Gh.» 
800, 1860. 

TetiagoBaL  Axis  6  =  0-43925;  001  A  101  =  23**  42f'  Scacchi-KoksharoT". 
Fonwi  0(001,0):  a(m,i4u  maiO,  7),  A (210,  i-S),  <  (101,  1-0:  r  ail,  !).■»  (SSl/Ui 


-  28*  84' 
mA  =  18-  36' 

88°  Si' 

=  47°  26' 


mo'  77°  5' 
or  =:  81°  51' 
«fl  =  er  47' 
M        54'  15 


rr'  =  f  43'  49' 
BC*  =  43°  84' 
ar  '  =   38*  44^' 


mr  =  58°  -9' 
ar  ^  68* 
Of  =^  89* 


In  orfstala,  eitiier  dear  and  glassy  or  milky  white;  also  in  crystalline  grainf 

and  massive.  The  prismatic  faces  sometimes 
show  Ticinal  prominences  corresponding  in  form 
to  the  hemihedral  character ;  with  whioh  also 
the  etching-figures  agree. 

OleaTage:  a  rather  perfect,  m  somewhat 
less  so:  both  often  interrupted.'  Fracture  con* 
choidal.  Brittle.  H.  =  5-5-6.  G.  =  2-70-2-74; 
2-734-2*737  Mte.  Somma,  Bath.  Luster  Titre- 
oua.  Colorless  to  white.  Tnmsparent  to  trana- 
luoent;  often  cracked  within.  Optically  — . 
Double  refraction  weak.  Indices,  Dx. : 


1,  9,  Monte  Somina.  1,  Bmliiat 
S.aftBrIlttb. 


a,  =  1-594  to  1*597   .     =  1*658  to  1*561 

Com^— Ca,Al,Si,0„ 
=  fiilica  40-5,  alumiiia 


or  4Ca0.3Al,0..6SiO, 
34*4,  lime  25*1  =  100. 


As  expli^ned  by  Tsohermak,  the  yarieties  included  range  from  nearly  pure  meionite 
to  those  oonaistinff  of  meionite  and  mariatite  in  the  ratio  of  3 : 1,  Me  :  Ma  = 
3  : 1.  Tfo  «harp  une  can  be-  drawn  between  meionite  and  the  fcdlowing  speraee; 
see  ftuther  p.  469. 
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Anal.—!,  2.  Nemhmr,  Min.  Hlltb.,  61.  1875,  68,  1877  8,  Rath,  Pof^^..  90,  87,  1858.  4,  R£. 
Hin.  Ch.,  £n;.,  2W.  1B86.'  S,  Rath,  Fogg.,  144, 884, 1871.  6, Wolff  [iDaug.  Diss.,  Berlio.  1»»L 
Rg.,  Min.Ch.  7.  Ratfa,  Fogg.,  90. 19V1858.  Also  Gmeliu,  Stiomejer, Wolff,  5th  Kd.,  p.  SiiL 
Bath.  PoKg.,  119,  298,  1868. 

G.      BtO,   Al,Oi  CaO  HgO  Na,0  K,0    Cl  H,0* 

1.  Vesuvius  3  716    48-86  83  00  31-45  0  81   1-85  0  76  0  14  0-37  CO,  0-73  =  I00'45 

2.  "        3  786     43-55   80-89   31-41   0-88   1  35   0  98     —    019  Fe,0|  0  41  =  96-48 
&  Laach       3  769     45  13   39  88   18  98   013   3-73   1*40     —    0  41  =  98  61 

A.  SlnbyiU  44-47  30  69  20-54  0  16        2  49  O'SO  107  =  9U-e3 

6.        "  3  728     44  36  30-37  20  17  0  16  2  75   1  15  —  —  r=  98-85 

6.  Pargas  2  712    45-10  32-76  17-84  —  0-76  0-68  —  104  =  98-18 

7.  Bolton  2-788  |  44*40  35  52  30  18  1  01  2  09  0  51  —  124  Fe,0,  8  79  =  86-74 

*  Often  edmply  =  Ices  od  iguftion. 

81pOc£  found  In  Vesuvfan  meloniie  0-74  p.  c.  Cl,  0  22  SO,,  Tsch.,  1.  c. 

r^anthite  (paranthine),  the  name  given  in  the  6th  Ed.  to  the  compounds  between  tbc 
Venivlaa  meionite  and  wernerite  ie.g.,  anals.  4-7)  is  HaQy'a  name  (as  already  noted)  derinl 
ftom  xapavBelr,  to  vither,  because  It  readily  loses  its  luster. 

Pyr.,  etc.— B.B.  fuses  with  Intumescence  at  8  to  a  white  blebby  elnss.  Decomposed  by  add 
without  gelatinizing  (Rath).  Gmelin  states  it  to  be  fusible  with  difficulty  on  the  ed^es.  tod 
both  Qmelin  and  Kobell  state  that  it  gelatinizes  with  hydrochloric  acid.  An  examination  of  a 
apedmeu  received  from  Scacchi  fully  confirms  Bath's  coDcluslons. 

Obs.— Occurs  in  small  crysuUs  in  cavities,  usually  In  limestone  blocks,^  on  Monte  Somma;  tl» 
cavities  are  ofteii  lined  with  green  mica.  Also  in  ejected  masses  with  sanidlne,  magnetite,  titan- 
Ite,  augite,  apatite  at  the  Laacher  See. 

Erabyite  is  from  Ersby  near  PArgaa.  Finland.  A  variety  of  scapoHte  from  Bolton.  Mn<s.. 
HuUaliU  (see  p.  469)  Is.  near  ersby  ite  in  composition. 

Named  by  HnQy  from  fieiov,  less,  the  pyramid  being  less  acute  thnn  thnt  of  vesuvianltft 

Ref^'  Min  Russl.,  2.  105;  Fogg.,  Erg.,  3.  478,  1851.  Of.  also  I^..  94,  434,  1855;.  Di., 
Min.,  1,  231,  1862;  Rath,  lb..  119,362.  1663;  Brezinn,  Min.  Mitth.,  16.  1873. 

Artif. — Attempts  to  form  meionite  by  fusion  have  resulted  in  obtaining  nn  orthosilicate  a>r- 
respoudiDg  in  composition  toMa,0  60aO.4AltOi.9SiO,.  but  cbaracterteed  by  positive  optical  char- 
acter. With  a  mixture  of  6Ca0.4AliO,.9SiOi,  anorthite  was  foimed.  By  fusing  a  lalindoriia 
glass  with  white  marble,  auorLhite  and  a  tetragonal  mineral  with  negative  character  was  obiunnL 
Bourgeois,  Bull.  Soc  Mtn.,  B,  16,  1882,Reprod.  Min.,  183.  1884. 

Doelter  states  that  bis  synthetic  experiments  (unpubl.)  prove  the  existence  of  a  tctnw<N>il 
mineral,  corresponding  to  meionite,  having  the  composition  CaAl,(Si04),i  AUg.  Chem.  Mid.,  p. 
M8, 1890. 


387.  WBRNBRim.  Wernerite  (fr.  Norway)  d'Andrada,  J.  Phys.,  61,  844,  1600, 
Scherer's  J  .  4,  85  1800.  Scapolite  (fr.  Norway)  (Til/KfriKia,  ib.,  246,  and  ib.,  88,  1800.  Rtpi>1< 
ollth  AhUd^aard,  Ann.  Ch  ,  32.  196.  1800.  Wernerite.  Scapolite,  H..  Tr..3,  4. 1801  Skapolitti. 
Arcticit  [=  Wernerite]  Wern  ,  1803,  Ludwig's  Wern  ,  2.  310  1804  ParAnthine  H..  Lucai 
Tabt.,  205,  1806;  H  Comp.  Tnbl..  45, 1809.  Fuscit  SeJtuTnacher.  Verzeichn  ,  104.  1801.  Chelm*- 
fordite  J  F  diS.L.  Dana.  Outl.  Min.  G.  Bostou,  44,  1818,  NutlnllUe  Brooke,  Aim.  Phil..  7. 
816, 1824.  Gloukolitbe  FiteAer.  Sokolov's  Bergwerks  J..  John.  Chem.  Unten.,  fl.  82,  1810; 
Glaucolite. 

,  Sodnit  IStOerp,  Afh  ,  fl.  158  1807.  Natrolite  of  Heaselkulla  WdUuton.  Ekeberglfc  5m . 
Aish.,  168. 1824.  Ekcbergit.  Porzellnuspath  J.  If.  FVmAj,  Denkschr.  Ak,  MOnchen,  7.  65,  IM'^. 
Tasch.  Min  ,  17,  94.  1833.   Forzellanit  Taf,.  62,  185S.   Fftssault  JViiunuinn.  Mm.,  305, 

185S.   Ontariollte  0.  U.  Sfupard.  Am  J  Sc.  30.  64. 1880. 

Tetragoual,  with  pTramidal  hemihodriBin.  Axis  ^  =0*4384;  001  A  101=:S3* 
40i'  Schuetor'. 

Forms*:  e  (001,  0),  a (100,  )>  m(UO,/),  A(310,^  «(101.1-l).  r(lll.l),  «(88I,3). 
3  (811.  S-S). 

oA  =  28'  34'  «r  =  81»  48*  rr'   =  •48'  45'  a«  =  89°  43' 

mh  =  18'  26*  CM      61*  44'  ■•-    ^   43°  SS*  or  =  «8'  74' 

se'  ~  82'  59'  «•  =  54*  la*  «•«  =   »'  48'  nw  =  58"  W' 

«"  =  47'  21' 

OrvBtalB  usnally  coarse,  with  rough  nneven  faces  and  often  Tery  large.  IHh 
^yramigal  hemihedrisra  sometimes  shown  (f.  3)  in  the  development  of  the  plana 
«  (311)  and  *.  (131).  Also  massiTe,  granular,  or,  with  a  faint  fibrous  appearance; 
■ometimes  columnar: 
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GlflaTage:  a  and  m  rather  distinct,  but  interrupted.    Fracture  snbconcboi- 

dtH  Britt^.  H.  =  5-6.  G.  =  2*66-2''73.  Luster  vitreous  to  pearly  externally, 
inclining  to  restiions;  cleavage  and  cross- fiiictu re  surface  vitreous.  Color  white, 
gray,  bluish,  greenish,  and  reddish,  usually  light,  strealc  uncolored  Transparent 
to  iuntly  subtraTisluceut.   Optically  — ..  Double  refraction  weak.  Indices: 

Arendal  co^  a  1*566  «  s  1'645.   See  also  p.  466. 
2,  9.  3. 


Figs.  1.  Commou  furro.   9,  4.  Qraase  Lake,  N.  Y.,  Hovey.   3,  Hirweusalo,  Finland,  Nd. 

Var. — 1.  Ordiaarjf.   In  crystals,  wbite  to  eray,  grayish  green,  brownish,  and  rarely,  tnm, 
impurity,  nearly  black.   The  prisms  are  tomeilmes  several  inches  thick, 

IiiuiUtUxu  (uuiiied  after  T.  Kuttoll)  Is  white  to  smoky  brown 
scspoHlti  from  Bi>liou,  Mass.   It  has  been  shown  to  vary  widely  4. 
In  composition  .  some  kinds  approach  meioulte,  p.  467,  and  ft  a" 
is  sometimes  iiinch  altered    The  crystals  and  massive  variety  of 
Chelmsford,  Ma.'<8..  of  t^my,  greenish,  aod  reddish  shades  of  color, 
have  bcet>  called  ChelmifordUe. 

Paemuite  or  Poriellaiispath  is  from  Obemzell  near  Passau, 
Bavaria.  Fiiclis  made  the  prisms  probably  about  93',  and  so  also 
did  SchafbAutl  But  Des  Cloizeaux  found  that  it  was  uniaxial 
and  negative,  aud  hence  must  be  tetmgooal  in  crystallization.  Its 
colors  are  white  to  yellowish,  bluish,  and  grayish  white.  The 
crystals  are  coarse,  and  irregularly  grouped  or  single. 

Ontarioliie  of  Sliepara  is  a  glossy  scapohtu  from  Ctalway, 
Peterborough  Co  ,  Outario;  often  black  from  inclusions,  probably 
o/  grapliiie.  It  may  prove,  ns  suggested  by  Shcpard,  to  belong 
with  mizzonite  aud  aipyrc.  Q.  —  3'608.  Shepard's  analysis 
gives  SiO«  48'65  to  51  80.  etc  .  but  has  little  value  because  of  the  impurity  of  the  material. 

j8  Masnve.  ObmeolUe  is  of  pale  violet-blue,  bluish,  indigo-blue,  to  greenish  gray  colors, 
sometimes  resembling  cancriDile.  but  having  the  clravnge  of  scapolite.  ItTs  from  near  R.  Sliudt- 
anlui,  near  L.  Baiktil.  Siberia,  where  it  occurs  in  veins  iu  gmuiie  The  pink  scapolite  of  Bollou 
is  similar.    Named  from  yXavKo?  greenish  gray  or  aea  green. 

The  so-called  gliiucolite  of  Weibye  uom  Norway,  has  been  shown^by  BrO^ger  to  he 
sodallte  (see  p.  430),  and  n  so-called  glaucoHte  from  L.  Baikal  also  proved  to  be  sodahte. 

Comp.,  Tar.~Intemiediate  between  meionite  and  marialitc  and  corresponding 
to  a  molecular  combination  of  these  in  a  ratio  3  : 1  to  1 :  2,  The  silica  varies  from 
46  to  54  p.  &,  and  as  its  amount  increases  the  sodar  and  chlorine  also  increase. 
Scapolites  with  silica  from  54  p.  c.  to  60  p.  c.  are  classed  with  mizzonite ,  they  cor- 
respond to  Me  :  Ma  from  I  :  2  to  1  :  3  ana  upwards. 

The  percentage  composition,  for  the  simple  compounds  of  Me ;  Ma,  is  as 
f oUowa : 


He 

iMa 

SIO, 

A1,0, 

CaO 

Na.0 

C! 

8 

:  1 

4610 

SO  48 

19  10 

8-64 

101 

100  ■38 

2 

:1 

48-03 

29-16 

1704 

4-76 

1-85 

100-84 

1 

:1 

fSl  90 

26-47 

12-90 

7-15 

204 

100-45 

1 

:  S 

65  85 

28-78 

8-67 

9-63 

a-75 

160-63 

1 

:8 

57  85 

S3  85 

a-68 

10-87 

Sift 

100-70 

The  oxygen -equivalent  of  the  chloring  is  to  be  deducted. 
Anal. — 1.  Rath,  Pogg.,  90,  101.  1853.    2,  E.  S.  Sperry.  priv,  conlr. 

-  ■  ■         -   i.Ch..miWO.  "  ' 


«^S6,I87a    4I^Bath,  l.c.p.  90.  5,  Wolff,  Itg..Min. 


8,  Leeds,  \m.  X-  Sc., 
O.Bg.  MiD  Ch.£rg,atOu 
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arucATss. 


1886.  7  Wolff,  1.  c.  8,  Schaffbantl,  tleb.  Ann  ,  46,  840,  1848.  9,  Wolff.  1.  e.  10.  SipOcz.  Mta. 
Milth.,  366,  1877,  after  deducting  6-83  CaCO,.  11,  Wolff,  1.  c.  12.  Becke,  Min.Mitth.,  2ff7, 
1877,  ileductiDg  6-8  p.  c.  CiiCO».  18,  llath,  1.  c,  recalc.  by  Rg,,  deducting  1-68  p.  c.  CaCO,. 
14,  KbI  J.  pr.  Ch.,  1,  89, 1884.  15.  Rg.,  Ber.  Ak.  Berlin.  605.  1886.  16,  Wolff,  1  c  17,  Kiepen- 
heuer  quoted  by  Rath,  Ber.  nied.  Ges.,  p.  S81,  Aug.  4,  1879.  18,  Gentb.  Am.  J.  Sc., 40. 116,  IS*). 
19,  SipOcz,  Mln.  MUtb.,  4,  265, 1881,  and  Tscb.,  1.  c,  p.  11S8, where  the  chlorine  percenUge*  m 
oomK^ed.  20,  21,  Lacrdx,  Bull.  8oc.  Min..  12, 175, 1889.  22.  28,  SipOcs,  L  c.  24,  Bg..  I  c. 
2B.  B.  8.  Bpeny,  piir.  contr.  26,  Rg.,  1.  c 


1.  PargM, 

2.  Oram' 


0. 
2*664 
,  ywA.  2-718 


8.  Bucks  Co..  Fa.. 

4.  L.  Baikal. 

OUmcolUa 

5.  Lauriukart 

6.  MalsjO,  Tdh. 

7.  B«/lton.  rdh. 

8.  Obenizell,  Pau. 

9.  Hesselkulla, 

EkOergiU 

10.  Rossic,  gnh. 

11.  HalajO 

12.  BoKborough,  uA. 
la  Mal8]6.  mA. 

14.  Obernzetl, 

15.  St.  Lawrence  Oo. 

16.  Arendal 

17.  Honzoni 

18.  Frencb  Creek, 


2-708 
8-666 

2-718 


2-785 
2781 
2-62S 
2-730 
2-658 


2-621 
2-712 

2-676 


G. 
2-676 


2  688 
2682 
8-676 


19.  MalBja,ieA. 

20.  HoHb 

21.  " 

22.  Arendal 

23.  GouTem6ttr,fn».io&  2-660 
24 

28.  Pterrepont  2  688 


SiO.  AliOt  FeO  CaO  HgONatO  K,0 

46-46  80-96  tr.  17*22  —    2  29  1-81 

46-  94  26-76  0  64  16  89  0-62  8-88  Ot62 

47-  47  27-61    —  17*59  120  8-06  1*40 


CI  H.O 

—   1-29=  98  53 
0-66  0  84  8O,U^> 
[CP.  4-88  =  lUl  2.> 
■  —   1-48=:  99-;u 


47  49 
48-16 

48  06 

48-  79 

49-  20 

4986 

49-  40 
40-88 

50-  58 
60  04 

50-39 

50-78 
60-91 
6219 
62  80 


27-67 

25-  88 
27-84 
2816 
37-80 

26-  40 
3003 
27  03 
39-81 
85-68 


1-64  1716 
l-48»  16-63 

—  16'94 
0-83>  16-08 

—  15-48 


0-47 
084 


4-71 
4-91 

-  6-88 
120  4*68 

—  4-63 


0-58 
0-12 
0-22 

0-  54 

1-  28 


—  0-48  = 

—  0-86  = 
0-41  1-01  = 
.—  0-74  = 
0-92  1-20  = 


ic) 

98-  45 
99  91 

99-  3» 
99M 


0-54' 
0-83 
0-21' 
0^0 


14-  44 

15-  63 
13-71 
18  87 
12-64 


0-85 
0-46 
106 


614 
8-11 
7-59 
891 
6-89 


27-  80  —  18  68 
25-49  —  10-24 
25-81  0-75*  18  34 

28-  64  (r.  9-61 
28-68  0'S8»  18*86 


—  6-92 

—  11-09 
0  58  7-09 

—  12-65 
0-06  6-29 


0-65  —  Ofi»=  9S18 

0-79  0  18  0-64=  100  W 

0-  87  —  0  77=  »»W 

1-  28  0-21  0  54  =  1001)$ 
1*64  ~  2-50  =  99-35 

017  — .  —  -  97  30 

—  0  09  1-96  =  98-60 

0-85  —  0-41  =  99  74 

a-u  —  _  --loo  io 

0-77  -  1  50  CO,  ?  63 
[=  10018 


1-48  25-66  0- 
63-63  86-43  tr. 
68-34  25-60  fr. 


1244  — 

1811  — 
12-83  — 


SiO.  Al.O.  FeO   OaO   MgO  Na,0  E,0    CI    SO.  H.0 

6-83   0-79   1-70   058  0-61 
[CO,  014  =  101-31 

6-  42   0-45   0  10   0-79  049 
f=  100-40 

7-  08   0-47  0-13  0-66  0  50 
[=  10045 

7-  19   0  42   1-63   O  90  0-e9 
[CO,  0-39  =  99 1*« 

6-64    1-58   2-14   0  14  0  43 
100  » 

8-  10  1  68  2*88    —  - 

F=  100  35 

8-16   0-71   2-14    1-81  0-4» 
[CO,  2-15  =  10148 
2*18    —     1-75     -  0-71 
[=  99  41 

^  Usnally  dmply  Ignltioa  and  hence  periiaps  =  HaO  +  CL 


68-57  84-34  0-36  11-87  — 

63'66  38-82  O  il  11  80  0  28 

68-90  24<M  —  10-64  — 

88-10  28-11  0*27  10  00  0*04 

68-82  24-67  —  8-84  ^ 


F.  D.  Adams,  who  first  called  attention  to  the  common  occurrence  of  chlortae  In  scapolfics. 
shows  that  It  U  present  hi  many  varieties  and  in  amounts  varying  u]^  to  1-47,  2-01.  2  41  p.  e.  in 
scapolitea  from  Ripon;  also  2  01  p.  c.  in  a  specimen  from  KragerO:  1*78  in  one  from  TnimbulL 
Conn.,  etc..  Am.  J.  Sc..  17,  315.  1879. 

"Syt^  etc— B.B.  fuses  easily  with  intumescence  to  a  white  blebby  glass.  Imperfectly 
decomposed  by  hydrocbloric  acid. 

Obs.— Occurs  in  metamorpbic  rocks,  and  most  abundantly  in  granular  limestone  nesr  its 
junction  wltb  tbe  associated  granitic  or  allied  rock:  sometimes  in  beds  of  magnetite  accompsDj^ 
mg  limestone.  It  is  often  associated  with  ligbt-colored  pyroxene,  amphiboi^  garnet,  ana  hIso 
with  apatite,  Utantte.  zircon;  amphlbole  Is  a  less  common  associate  than  pyroxene,  but  in  some 
ouKS  has  resulted  from  the  alteration  of  pyroxene.  Tbe  scapoltte  of  Pargas,  f^nland.  is  In  IIdm- 
sMme;  that  of  Arendal  In  Norway,  and  HalsjO  In  Wermland,'  occnrs  with  magnMiie  b 
limestone. 

Themnau^tt  Is  from  Obernzell,  near  Fusau,  in  Banrh. 

In  Vermoni,  at  Marlborough,  massive.  In  Jtfiut.,  at  Bolton  and  Bozbonnigh,  in  ciystiK 
aometimes  large;  at  Chelmsford;  Littleton;  Chester:  Carlisle;  Westfldd,  masstTe;  at  Puaon^ 
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ield  ud  Raymond,  owr  Dr.  bwett't  bouse,  ciysuls,  with  vellow  garnet  lo  Oonn.,  at  Monroe, 
vblte  ud  nearly  llbrotu;  a  gtone  quarry  at  Paugatuck,  moningtan,  masdve.  In  N.  York,  al 
Two  Fends  in  Orange  Co.,  reddish  wblte  Crystals  with  pyroxene,  titanite,  ztrcon,  one  cryWal 
10  {a.  long  and  5  In  diaineter;  at  Fall  iliU,  Honroe,  of  white  and  bluish  coIotb,  masBire,  with 
lunellar  pyroxene;  In  Warwick  of  the  ame  county,  near  AmtW,  milk-white  crystals  with 
pyioxme,  titanite,  graphite;  S  m.  8.  of  Warwii^  and  2  m.  N.  of  Edenville,  near  Qreen- 
wood  Furoao^  are  otfier  pwd  locaUtlea;  In  Snex  Co.,  perfect  crystals  and  mauiTe  nearly 
flbroo^  white  and  greenish  white,  abundant  near  Etrby's  gnphite  mine,  4  m.  N.  E.  of  Alex- 
andria, in  Ticonderoga,  associated  with  pyroxene;  at  Crown  Point;  in  Lewis  Co..  in  flne  crys- 
Ul^  white,  bluish,  and  dark  gray,  presentine  the  play  of  Ught  not  uonaual  with  this  Tarl0^; 
edges  of  the  crystals  often  rounded;  Orasse  Lake,  Jeiieraon  Co.,  in  flue  crystals:  at  GouTeroeiir, 
In  limestone,  also  at  Macomb,  8t.  Lawrence  Co.  In  2f.  Jttrtefi,  at  Franklin  and  Newton,  and  8 
ID.  W.  of  Attleborough,  crystallized,  in  Umeetone;  also  at  Vernon.  Franklin,  and  Sparta  a  scapo- 
lite  rock  with  pyroxene,  amphibole,  orlhoclase,  also  titanite.  In  Ann.,  at  the  Elizabeth  mine, 
rrencb  Creek,  Chester  Co.,  fn  caTltlea  of  a  brownish  gray  garnet  with  magnetite,  pyrlte,  and 
Rouiiia  of  ttw  heasobite  from  which  it  waa  probably  formed. 

In  Cbiudii,  at  O.  Calumet  Id.,  nnsBlTe  IHac  colored;  at  Huntentown,  tn  large  crystals,  with, 
thanite;  at  Qrenvllle,  with  pyroxene;  Templeton:  Bedford;  Portland  and  Wakefield,  Ottawa 
Co.;  Algono,  Renfrew  Co.  ocapolite  rocks  occur  at  several  points,  in  part  a  "  scapolite  diorite" 
like  that  of  Norway,  chiefly  in  the  Laurentian,  as  at  Arnpnor  on  the  Ottawa  K.;  L.  Mazlnaw, 
Addinston  Co. ;  Robertsrille  mine,  FrMitenac  Co. ;  HcDougal,  Parry  Sound;  It  is  associated  with 
ci3«Camne  limestone,  also  amphlbolytes  and  dioiytes  (Adams  dk  Lawson,  Can.  Bee.  Sc.,  3. 18S» 


Alt.— The  scapolites  as  a  class  are  especially  liable  to  alteratlmi,  and  the  products  are  numer^ 
DOS  and  varied.  The  Introduction  of  water^  or  of  carbon  dioxide,  is  a  common  change.^  By 
the  substitution  of  potash,  the  mineral  passes  lo  the  state  of  p^nAtf  and  potash  miea.  By  the 
acquisition  of  iron  it  passes  in  some  cases  to  tpidote.  By  the  Introduction  of  magnesia,  It  may 
pass  to  ttecUiie;  or  of  magnesia  and  potash,  to  a  magrutia  mica.  By  a  loss  of  bases,  the  proportlcn 
of  silica  left  increases;  and  by  a  loss  of  silica  also  {which  may  become  opnl  In  its  separation),  the 
minentl  pusses  to  a  jfcooJi'n-like  compound,  a  common  result  of  its.  alteration.  Moreover,  silica 
may  remain,  and  the  altered  crystal  become  by  additions  a  sUiceouF  pseudomorph,  as  occurs  at 
Panu.   Various  alteration-producla  are  morejnarticularly  mentioned  on  p.  478. 

Hi<>— >  Arendal,  quoted  by  Tscliermak.  Iiu  angles  as  given  by  •EoksbaroT  are  the  same  ai 
for  meionite;  the  vntotkui  Is  In  any  case  small.  ■  CfTlflr.,  Hin..  88S,  1838. 


388.  mZZOMXTB.  A.  Beaeehi,  Pogg.,  Erg.,  3,  478,  1869. 

DiPTBK.  Schorl  blanclittre  de  Hauleon  (Pyrenees)  (discovered  by  GUlet-Laumont  in  1786), 
lencolite.  DOameUi.,  Sdagr.,  1.  289,  3,  401,  1799.  Dlpyre  H..  Tr.,  3,  1801.  Schmelsstein 
VForn.,  Steff.  Orykt.,  1.  411, 1811.  Couseranlte  C^arwnHer^  Ann.  Ch.  Phys.,  39,  880,  1898. 
OonzenuiUe.  FnhnltoU  mmMtnnd,  Wr.  Ak.  Btockh..  11.  M7.  1854.  Blponlte  TMtrmak, 
Ber.  Ak.  Wlen,  88  (1),  114%  1888. 

Tetragonal.   A^is  6  =  0-44235;  001  A  101  =  23*  51|',  Scacchi-EoksfaaroT'. 

Vonui  e  (001,  O),  a  (m,  U).  m  (110,  /),  A  (910.  i-fS),  « (101, r  {.111,  1). 
Angles:     =  88'  16',  «"  =:  47'  48*',  f**  =  •44*  8',  or  =  88'  9',  or  -  67'  884'. 
In  Bmall  prismatic  oiystals,  wfth  f»  prominent.    Frismatio  faces  yettically 
■triated.   Sometimes  adonis. 

Cleavage  a,  m.  H.  =  5*5-6;  CK  =  2'623  Bath.  Lnster  vitreouB.  ColorleaB 
to  white.   Transparent  to  translucent.   Befraciire  indioee  (see'  also  p.  4G6) : 


Jtmr^MCkiafUU  occurs  in  clear  Ctystals  in  ejected  masses  on  Mte.  Somma. 

IHpyra  occurs  In  elongated  sauare  prisms,  often  slender,  sometimes  large  and  coarse,  hi 
Hmestooe  and  ciystalltne  sditsts.  chiefly  from  the  Pyrenees.    Ootmranitt  is  the  same  mineral 
and  from  the  same  region,  but  as  wiglnally  analyBed  in  a  more  or  less  altered  form,  see* 
anal,  below. 

J'rehnUoid,  named  from  its  resetnblance  to  prehnite,  is  from  Sweden. 
€oinp. — Intermediate  between  meionite  and  marialite  and  corresponding  to  a 
molecnlar  combination  varying  fronr  Me :  Ma  ~  1  :  3  to  Me  :  Ha  =- 1  ij^  For 
percentage  composition,  see  p.  469. 

Anal.— 1,  Bath,  Pogg.,  119,  354,  1868.   2,  Adams,  Am.  J.  Sc.,  17,  816. 1870.   8,  DamonT^ 
LlDstitut.  16,  1863.   4,  Schulzc,  quoted  by  Odt..  Jb.  Min.,  Bell.,  1,  226,  1881.   S.  Delesse. 
C.  R  ,  18.  944,  1844.    6,  Pisani,  Dx.,Min.,  1.  237,  1862.    7,  Blomstrand,  1.  c.   8,  Michel-Lfivy. 
Bull.  8oc.  Min..  1,  48, 1878  aim  Lex.,  lb..  12,  35.3.  1888.   0.  £.  S.  Bperry.  priv.  contr.  10, 
Ball.  8oc  Min..  12,  446^  1888.. 


Ponno,  D%pjfr$  •    ov  ==  1*668 
noj  =1  1-5673 


^  =s  1-&43  Dx. 

€j  =  1*5416  Lattermann. 


Digitized  by  Google 


473 


SILICA  TEB. 


G 

1.  Oomma,  JfSnm^ 
8.  Ripon.  Btponiu  S  M 

&  Pounc,  Dipi/n  8*6S 
4.      "■        "  2-618 
B.  LibareDS,    "  8-646 

6.  "  a-ea 

7.  Pnknitoid  2*50 

8.  Bamle  2-63 

9.  Macomb,  N.  T.  2  601 

3  ft 


\o.  cm 


SiO. 
04-70 
54-86 

S6-3a 
58-97 

65-5 
06-69 
56  00 
00-66 
67  59 


A.1,0,  FeO  CaO  MgO 
88-80  —  8-77  0^ 
28*45  0-49»  9-09  (r. 


28-05 

23-  68 

24-  8 
22-68 
22-45 
22-65 
21-27 


—  9*44 

—  8-76 

—  9-6 
O-SO*  6  85 
119»  7-79 

—  7-82 
0  27  5-59 


ftr. 

1-  40 

0-40 
0-86 

2-  60 
0-29 


Na,0  K,0 

9  88  2  14 

8-86  1-18 

7-  68  0-90 

8-  55  6-48 

9-  4  0-7 
8-65  0-78 

10-07  0-46 

818  tr. 

10-48  0-40 


67-4    18-6    8-4-   62    04      8-8  tr. 


CI 
8*41 


8-02 


H,0 

0-18  =  99-5) 
0-86^80,  0-m 
[-  100-45 
S*4l<=  99-70 

0-  98  =  98  77 

—  =100 
4-65«  =  10l-(B 

1-  04  =  99  36 

—  =100  38 
0-76  CO,  I -O* 

=  10073 
CuO  tr. 


»Fe«Ot. 


*  0*73  hygroacoplc 


•HnO. 


—  8-4f* 

-  •  Igo. 


Pyr.  eto.— B.B.  fuses  easily,  but  with  less  Intumescence  than  melonite.  Only  slightly  acted 
upon  by  bydrochloric  acid. 

ObiL—MiBtoniU  occurs  In  traehytic  bombs  on  Mte.  Somma;  the  nx;k  ia  gray  and  cooswtt 
chieQy  of  sanldine  and  dark  green  aiigfte;  the  mlzzonfte  occurs  in  cavities;  Bometimes  wiih 
calcite.   'Kamedfrom/jeiXay,  greater,  the  axis  of  tbe  prism  beine  a  little  longer  tbau  in  meiooile. 

I>ipyre  and  eou$eranite  are  from  various  points,  cbiefly  in  the  Hau tea- Pyrroles,  in  granulac 
limestone;  at  Pouznc,  near  Bagn^res-de-Bigorre,  with  a  white  uniaxial  mica;  near  Ltbarau. 
about  a  mile  and  a  half  from  Maul£ou,  with  mica  or  talc;  at  the  batbs  of  Aulus  in  the  Dept.  of 
Ari^ge;  in  a  black  schist  on  tbe  right  bank  of  the  near  Lnzenac,  Aridee;  In  the  viciiiity  of 
Loutrin,  near  Angoumer,  in  blocks  of  gmnular  limestone,  with  pyrlte,  tftanite  (see  more  par- 
ticularly, Frossard,  Bull.  Soc.  Min.,  13,  331,  lS00);-al8o  at  Biarritz  aud  elsewhere  in  the  Baaaes- 
Pyren^es.  The  prehniUnd  is  from  a  locaUty  between  Kongsberg  and  Solberg  in  Sweden,  witli 
coarsely  crystidiized  bornblende;  its  hardness  is.  stated  by  Blomstrand  to  be  7,  and  G.  =  8  SO. 
Tbe  scapolitfl  associuted  with  amphibole  in  the  "geflecter.  Giibbro"or  scapolite-dioryte  of  the 
apatite  acposita  near  Bamle.  Norway,  la  near  dipyre  In  -composition  (see  anal.  8  aud  p.  487)  A 
scapoliie  bclongiog  bere  occurs  at  the  Llanca  mine,  district  La  Hlj^aera,  Coquimbo,  Chili.  Ao> 
coitling  to  Arzrunt,  dipyre  (rr'"  =  68"  49')  occurs  In  saccharoidal  limestone  at  Canaan,  Ct. 

Rtponiie  (nnal.  2)  is  from  tbe  township  of  Ripon,  Ottawa  Co.,  Quebec,  Canada- 

The  name  dipyre,  from  6ts,  iwice,  and  xOfi,  fire,  alludes  to  the  two  effects uf  heat,  fsuion  and 
•j^iMpltorettenee.    Ptehniloid  refers  to  a  resemblance  to  prehnite. 

Alt— Dipyre  undergoes  very  easy  alteration,  much  easier  than  wernerite,  and  this  it 
probably  owes  to  the  large  percentage  of  soda.  At  all  the  localities  the  mineral  occurs  to 
a  large  extent  in  s  crumbling  state.  Some  of  it  appears  to  be  changed  to  a  greedak 
chlorite.. 

Gtmteran^  Is  an  altered  form  of  dipyre.  It  occurs  In  the  same  region,  and  the  dipyre  may  ba 
seen  possIdk  into  couaeranlte.  Its  square  prisms  are  usually  rough  or  rounded  externally,  and 
bluish  btacK  or  grayish  black  to  deep  black  in  color,  but  sometimes  whitish  and  blackish  on  the 
same' specimen.  It  is  often  soft  and  fragile.  Charpentier's  mineral  came  from  the  department 
of  Arlege  (formerly  Couseraos).  AnalvMs:  1,  Duir€noT,  Ann.  Hiuefl»  4,  837,  1888.  8^  Ptotnl 
Dx..  isLx..  1,  88i  1863. 

810,  AliO,  FeO  MgO  CaO  Na,0  K,0  H.0 

1.  O.sS-69  }  52-87  24-03    —    1*40   1185  8-96  S-53    —  s  99-13 

2.  68-88  20-80  1*80  7-20    099  0  76  8-82  3-86  =  100  001 

Plsanl'a  analysts  was  made  on  large  square  prisma  from  Pouzac  It  has  the  compositkm  of 
■galmatollte.   Both  of  the  analyses  indicate  the  alteration  by  the  amount  of  potash  present. 

Bff^'.Onmlzzonite.  Somma,  Sec.  rr'  =  44'  4',  Kk.  rr'  =:  44°  2',  Min.  Rusal.,  2.  108.  1664; 
on  dipyre  from  Fouzac,  rr'  =  44°  17'.  «r  =  83*  10*,  Dz..  BuU.  Soc  Min..  13.  9,  1888l 


389.  UABXAUm  Baih.  Za.  G.  Ges.^  18,  635,  1866.   [Not  Uarfultte  of  Ryllo.] 
Tetragonal.    In  crystals  with  c  (001),  a  (100),  m  (110),  h  (210),  e  {lOX),  r  (111); 
angles  near  mizzonite,  .rr'  =  44*^. 

H.  =  5-5-6.  G.  =  2*566.  LoBter  Titreoiu.  Colorleas,  or  white.  Tnu* 
parent  to  translucent. 

Conp.^ — Approximating  to  the  pare  marialite  of  Tschermak,  Na^Al^SLO^Cl 
r=  Silica  63*9,  ainmina  18-1,  soda  14*7,  chlorine  4*2  ==  100*9,  deduct  (0  =  2C1)  Oi» 
=  100,         marialite  of  Bath  corresponds  closely,  to  He  ;  Ma  =  1:4. 

AnaL— 1,  Rath,  L  &,  after  deducting'4'5  p.  c.  magnetite:  the  nwdflc  graTilj  of  tbe  materist 
analyzed  was  2-626.  <»:  3-566  correctiDg  for  admixed  magnetlle  (Cf.  ss  5'18><  ^  (Si- 
Erg..  316. 1886. 
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810«       A1.0.       CtO       Ka«0      E,0  01 
1.  83-7S       81-82        4-68        9  97        115         —  UgO  0  81  e  lOO 

S.  81-40        10  88       4-10      wkbl.  4-00 

Pyr.,  etc— Like  those  of  mlzzoDlte. 

Obe.— From  a  volcanic  rock  called  plperno,  occurring  at  Planura,  near  Naples. 

AlUred  SoapoUtM.  The  following  are  tlie  chftEsctm  of  dlflereat  altered  •eapoUtflii 

Analyses  are  given  twlow  and  on  pp.  823,  838,  5th  Ed. 

Atheriastitx  Weibtfs,  Poeg ,  79,  802,  1860.  like  scapolite  in  form;  color  gneniah; 
opaque.   From  Arendal,  with  black  garnet  sod  kcilhauite    Contains  7  p.  c.  water. 

Stbooanovitk  Bfrm  ,  J.  pr.  Ch.,  34.  178,  1843.  Has  the  form  of  scapolite  (Ek.,  Mtn. 
Rossi..  3,90).  Color  yellowish  to  light  oU-gteeo:  luster  greasy :  traosluceut;  Ii  =6-6,  O.  =2-70. 
B.B.  fuses  en^ly  with  Intumescence,  From  the  R.  Sliudianka  near  L.  Baikal  In  JSaatern  Siberia. 
The  analysis  afforded  6-4  p.  c  CO*,  corresponding  to  11*4  p.  c  of  CaCO). 

Algbutb  Bunt,  Am.  J,  Sc.,  8, 108, 1848.  Occurs  In  slender  square  prisma;  somefitiiifls  8 
or  8  in.  long,  embedded  Id  calctte.  YellowlBh  to  gray  and  usually  dull.  Srittle.  H.  =  8-8*5; 
SMDe  crystfls  more  altered,  2-5.  G.  =  3*697-2  712  Hunt;  2*78  Crossley.  From  Franklin, 
fhissex  Co  ,  N.  J.  The  varying  results  of  analyses,  and  the  presence  of  calcium  carbonate,  of 
magnesia,  and  tbe  relations  to  known  vxamptesof  altered  scapolite,  confirm  the  view  derived 
from  the  form  and  appearances,  that  algerlte  Is  au  altered  scapolite,  and  related  to'  pinite, 

WiLSONiTB  Hunt,  Logan's  Kep.  Can  ,  1868. 1868,  Am.  J.  Sc.,  19, 428,  1850.  A  massive  mlh- 
eral  from  Batliurst,  Canada,  affording  square  prisms  by  cleavage,  and  hnviag  H.  —  8  0,  O.  = 

2  765-2'776;  luster  vitreous,  a  little  pearly  on  aeavage  surfaces;  color  reddish  white,  rose-red. 
And  peach-blossom  red.  Accordlag  to  Obapmaii  (Am.  J.  Sc.,  30,  269,  1805)  its  crystallizaUoo 
and  other  characters  are  essentially  those  of  scapolite.  It  is  associated  with  apatite,  caldte,  and 
pyroxene.  Hunt  in  Bep.  O.  Can ,  1868>  makes  it  a  wiety  of  giesecklte.  Occurs  also  in 
jiorthem  N.  York. 

AnaL— 1.  Welbye  &  Berlin.  PoB,  79.  803, 1800.  8,  Hermann.  J,  pr.  Ch.,  34,  177,  1845 ; 
anal,  asgivenby  Rg.,  Mia.  Ch.,  718,  I860,  after  deducting  CaCO<  (8-40  COa}i  ^  Groaaley.  Daiut 
Jffn..  eS),  1800.   4.  Hunt.  Bep.  O.  Canada,  p.  483,  1863. 

8IO.  A1.0.  FeO  GaO  HgONa.OK.0  H.0 

I.  AtheriasUla                            88-00  84*10  6-60>  23-64  2-80    —     —  6  00  =  lOO'OO 

3  Strogatunita  43-85  80  03  0-90^  2100  —  8*74  —  —  ^  10016 
^.AttMirito                                   40-9S  21-41  1-^.80    —  618     —    907  0-06  CaCO. 

[4-21  =  100  27 

4.Wil»onU«  '  f  47-60  8180    —     0*05  410  0  68  0*80  5-48=  OO  &S 

« Incl.  0-78  HnO.         ^  Fe.0. 

TRBXNrrE  Smmoru,  Rep.  O.  K.  T.,  103,  1887.  Has  the  form  of  scapolite,  with  H.  =  8; 
O.  3'5d;  luster  a  little  pearly;  color  yellowish  white  or  greenish;  aod  is  irom  a  small  vein  in 
limestone  at  Antwerp,  N.  T.  It  has  not  been  analyzed,  hut  probably  near  alserlte  or  wilson- 
ite.  The  Pinitabtioeb  Scapout  of  Schumacher  (Verz.,  98,  1801),  from  Arendal,  Is  probably 
similar  to  the  algcrite  and  other  jn'ntfa  pseudomorphs.  It  is  described  as  occurring  in  crystab 
and  massive,  of  a  white,  greenish,  ana  other  shades,  and  B.B.  fusing  easily.  His  TalkaTitff0r 
Scapolit,  from  Arendal,  appears  to  have  been  a  aieatitie  pseudomorph,  it  being  B.B.  iofu»ibIe. 

Hieafrotn  Arendal,  Sbrwajf  (jfiearette  <rf  Abildraard).  The  mlca«  occurs  embedded  In 
quartz,  and  has,  according  to  Rath,  tlie  form  of  S^iaed  crystals  of  scapolite,  6  In.  long.  The 
crystals  are  covered  with  mica  externally,  and  within  consist  throughout  of  an  aggregation  of 
the  stime  mica.    Cf.  Wichmann.  Zs.  O.  Geu..  26,  701,  1874. 

OABBROKIT2  £IcAunia«A«r,  Verzoichu.,  1801;  Qabronite.  Referred  here  by  Sffimann,whQpb- 
serves  that  there  are,  iu  the  Ecole  des  Mines  at  Paris,  crystals  of  it  of  the  form  of  scapolite; 
Schumaclier  describes  it  as  bluish  gray,  incliuine  to  leek-green;  also  grayish  mountain-green, 
lustec  feeble;  fracture  smooth  like  that  of  fiint;  Q.  =  2*947;  having  some  resemblance  to  gabbra 
The  bluish  gray  variety  from  the  Kenlig  mine  near  Arendal.  with  olack  hornblende  and  calclte, 
and  the  other  from  FredrlksTftm,  Ninwar,  in  syenite.  Brteger  refers  the  mineral  to  eUeoIIte 
<p.  435). 

^EUDo  ScAPoUTE  If.  NordmMid.  Bidrng  Finl.  Mln.,  66.  1880.  Wemerite  altered  to 
pyroxene,  llie  crystals  are  large  and  contain  crystals  of  pyrozene,  which  are  most  abundant 
loward  the  exterior;  from  Slmonsby,  near  IVgas. 

PARAixMatTB  K.  ybrdenik..  Bull.  Soc.  Moscow,  30,  231, 1807.  Has  the  form  and  angles  of 
«capolite  (Kk.,  Mln.  Rusal.,  3.  187).  and  is  probably  altered  wemerite.  Colors  white,  bluish, 
raddisb  blue;  G.  =  2  660.  The  crystals,  after  action  of  acids,  are  full  of  worm-like  hole^ 
owing  to  the  separation  of  the  calcium  carbonate  present.  From  the  laois-lazull  locality  in  the 
I..  Baikal  region. 

Seeaiitie  pseudomorphs  occur  at  Newton,  N.  J.,  and  Arendal  in  Norway.  A  tilicecntt  scap- 
olffc  of  Pnrgii^  of  ft  gray  color,  in  limestone,  contains  02-71  p.  c.  of  slliea.  AlbUt  ia  announced 
by  Tacberinnk  as  occurring  pseudomorplious  after  sct^xilite. 

Tbe  passaulte  Is  ilie  source,  by  its  alteration,  of  a  large  bed  of  porcelain  earth  or.  kaolin. 
Put  of  the  kaolin  has  the  prisnu^tfc  form  of  the  passauite.  0|>al  oocun  In  the  ^Un  as 
Me  result  of  the  alteration 
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SILICATE8. 


390.  SAROOUTB.  Sarcolitei>r.?%<»n;w<7n(of  Naples),  1807.  [Not  Sarcolite du  YiceDtiA 
(=  Qmelinite)  Far^at,  Vaug.,  Aon.  Hus.,  9,  249,  1807,  11,  42.]  Anatcime  rariiea  Mtmi.  A  Cat., 
Hin.  Vesuv..  1825. 

Tetregonal;  with  pyramidal  hemibedrism.  Azisti  ~  0'88737;  001  A  101  = 
41"  85'  Brooke'. 

Form* :  e  (001,  0);  a  {100.  iri),  m  (110,  I\  h  (810.  ^8);  « (101.  U)\  t  (118^  ^  r.  UlL  1) 
■  (881.  Sf  i  « (818, 1-^  <  (811,  8^). 


ee 


41-  85'         «  =  75-  74'  =  88'  IC         or  =  66'  26' 

88"  48*         es  =  48*  6^        ir"  =  6r  B* 


M  s  70* 


oi  s  88-  4ff 


«  =  TT  814 
w'  =  48*  CO' 


1.  3.  Mte.  Somma.   1,  Hbg.>;  8,  Rath«. 


In  small  crystals,  resembling  the 
cnbo-octahedron  of  the  iBometric 
system;  often  highly  modified  and 
sometimes  hemihedral  in  the. 
planes  V,  s. 

Fracture  conchoidal.  Very  brit- 
tle H.  =  6.  O.  =  2-545  Brooke; 
2-932  Bf.  Luster  Titreons.  Color 
fletih-rea  to  rose-red,  reddish  white. 
'Transparent    to  subtransparent. 

Double  refraction 


Optically  +. 
strong. 

Conp. — An 

minium,  calcium,  and  sodium,  R,A1,8),0„  or  3RO.Al,0,.3SiO 
=  9:1,  hence:  Silica  39  9,  alumina  22-6,.lime  33*4,  soda  4*1  =  100. 
is  analogous  to  that  of  the  Glamet  Gronp. 

AaiJ^Bg.,  Fogg..  109,  570.  I860:  earlier  Scaccht.  Sth  £4..  P-  818. 


ortliosiliciite  of  alo- 
^  witli  R  =  Ca ;  Na, 
The- formula 


B10>  i  40'fil      A1,0,  81-64      CaO  8886     -  Na,t>.-8-80      S^O  180  s'88-91 

Pyr.,  «to.— B.B.  fuses  to  a  white  enamel.   With  acids  gelHtinized. 

Ob*. — Of  rare  occurrence  tn  the  ejected  masses  on  Moote  Somrria,  Yequvfus. 

Named  from  cdp^,  fleah,  and  XiSoi,  $ume,  in  allusion  Jio  the  color. 

Re£.— '  Made  cubic  dv  Haily,  and  early  confounded  with  nnalclie,  but  shown  to  be  tetng- 
onal  by  Brooke,  Phil..Mrag.,  10,  189,  J881.  Cf.  also  Mir.,  Uiu..  881.  1852,-  Kk.,  who  mm 
««  =  41-80i'.  Min.  RuBBl.;2. 109. 1854;  Rg.,-M  =  41*88',  1.  c.  -■  See  If Ir.'.  1.  c.  >Hbg„1aa^ 
Not.,  1, 14, 1800.  «Ber.oied.  Ges-.p.  184,JuDe6,1887. 


8.  Melilite  Ordnp.  Tetragonal. 

891.  HeliUte  Na,(Ca;Mg)„(Al,Fe)JSiiO,),  i  =  0-4549  ' 

Akermanite  (artif.)     Ca,Si,0„?,  ^  ^  0-45'  approz. 
898.  GehlMiite                   Ca,(A10),(SiO.).  0-4001 


391.  XBULITB.  M^lillle  HOanuth.,  T.  .T.,  3.  878^  1796;  Fk  ^BOtewe  Oin^laear.  In 
17S0),  J.  Pbya,  61,  456.  1800.  HumboldtSlte  MmU.  <8  <toa,  Prodc,  876,"^  apmerfilliM 
AVftbf.  Ed.  J.  Be.  1, 186v  1884.  ZurHte  Bemomttni,  BrebbE  Ipit  Oeoli    81(U8ia.  JKdlUte- 

TetrogonaL   Axis  6  =  0-45483  ;  001  A  101  =  W  27^Tka  Ooiieaax*. 

FomiiKCOOl,  0);  a(lOO.  (110,  7\,  ft  (810. i-8)r  rrtU.  1). 

AnglflS:  «*. = 48*  86',      =  44*  68',  fr*'     H&'M  ar  i=  W"  80*'^  «r  s  ST  tf 
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Craciform  twins  rare,  the  rertioal  axes  only  slightly  indmed  or  croas- 
ine  nearly  at  right  angles.    Usnally  in  short  sqnare 
pnsms  {a)  or  octf^nal  prisms  {a,  m),  also  in  tetragonal 
tables. 

Cleavage:  c  distinct;  a  indistinct.  Fracture  con> 
choidal  to  uneven.  Brittle.  H.  =  5.  G.  =  2-S-S-lO. 
Laster  vitreous,  inclining  to  resfnons  on  a  snrface  of  frac- 
ture. Color  white  or  pale  yellow,  honey-yellow,  greenish 
yellow  reddish  brown,  brown.  Translncent  and  in  thin 
laminss  transparent;  also  opaque.  Pleoohroism  distinct 
in  yellow  varieties.  Sometimes  exhibits  optteal  anonudies. 
Optically  ~ ;  also,  in  part,  apparently  isotropio  or  +  (V<^)*  Doable  refrao- 
tion  weak.  Indices: 


mmboUmUU  =  1-6313      Off,  =  1 

Comp, — Perhaps  B,^ 
bat  uncertain  sinee  the_ 
HI,  the  percentweoontposition  u:  8ili< 
lime  31 -S,  magnesia  8*4,  soda  4*3  =:  100, 
the  formula  (Ca,Mg),<Al,Fe),Si.O„, 

AnaL~l.  E61.,  Schw.  J.,  64.  a88>  1882.  »-4.  Damour,  Ann.  Cli.  Phvs..  10.  St.  18M. 
B,  Scholze  (on  0  88  gr.),  Jb.  Uln.,  BdL,  2,  888. 1888. 

O.       8iO.   A1.0,  re,0.  CaO  MgO  NatO  E,0 


e,  =  1-6S6S     e,  =  1-8391  EsBDlger*. 

,  for  melilite  (Bg.), 
8  :3,  and  Al:Fe  = 
.  iron  seaqaioxide  11*2, 
Potaodnm  is  also  present.    Oroth  writes 


1.  Jfte.  SomiDa.  ffufoboldl  48-96  11-20 

a.     «       "  40-6B  1088 

8.  C.  diBove.  ir«f^,  v«.  S-U  80-87 

4.          "                  *f».  88-84 

ff.  HochboU                   8*99  44-?8 


81-96  6  10  4-28  0  88  =  lQO  $fi 
4-48  81*81   0*75  4-48  0-86  s  98-8S 
6-48  10-17  88'47  «-44  1-98  V4»  =  98 18 
6  61   10-09  82-OS  6-71  8'18  1-61  =  99-86 

ff  l6  27*47  8-60  8-66  0  88  H,C  1-42. 

^eO  1*80  =  99*68 


7-90 


Pyr.,  etc— B.B.  fuses  at  S  to  a  yellowish  or  greeoiah  glass.  With  the  flum  reacts  for  Iron. 
Decomposed  by  hydrochloric  acid  with  gelatinization. 

Obs. — HumboldtUitt  occurs  in  cavernous  blocks  on  Monte  Somma  with  greenish  mica,  also 
aiMtite,  augite;  ihe  crystals  are  often  rather  larg^  and  covered  with  a  calcareous  coaiiog;  less 
common  in  tranqiaient  Instrous  crystals  with  nephellte.  sanxdlte,  and  sparingly;  apatite.  WDlh» 
toiiite,  liciDg  cavities  in  an  augidc  rock. 

MeiOite  of  yellow  and  brownisb  colors,  la  found  at  Capo  dl  Bove,  near  Rome,  in  leudtophyre 
•witb  nephelite.  pliillipsite,  glsmondlle,  nu^faetUe.and  small  black  crystals  of  augite  and  nora* 
blende.  Somervillitg,  which  Des  Cloizeaux  has  shown  to  have  the  angles  of  this  speclei^  is  found 
at  Vesuvius  in  dull  yellow  crystals. 

Melilite*  is  not  uucommoa  lu  certain  baste  eruptive  rocks,  as  the  mMUte-batalit  of  HochboU, 
near  Owen  in  WQLrttemoenr.of  .the  Bchwabiau  Alb.of  OArllts,  the  Erzsebirge;  also  la  the  n^ihelittt 
basalts  of  Ihe  Hegau,  of  Oidiu,  Sandwich  Islands,  etc.;  perovsfclte  is  a  common  associate.  It 
usually  appears  in  square,  octagonal  or  rounded  tables^  which  are  latfa-ahaped  for  aectloDa  ±  e, 
aod  tbey  show  either  6ue  striatToos  or  peculiar  peg-shaped  or  spear-shaped  InclualoDs  to  wUch 
the  name  "  I^ockstructur  "  was  given  by  Stelzuer. 

ZuTlite  occurs  in  opaque  square  or  octagonal  prisms  In  calcareous  blocks  on  Honte  Somma 
with  bumboldlilitc:  color  wbiliah  or  asparagiis-green;  H.  about  6;  O.  =  8'27;  B.B.  infusible; 
soluble  in  nitric  acid.  It  is  impure  humbokltilite  (Scaccbi,  Jb.  Min.,  261,  1868).  Xamed  after 
6i^.  Zurlo.   Melilite  is  named  from  fieXt.  hanej/.  Id  allusion  to  tbe  color. 

Arti£— Common  in  furnace  slags,  havine  been  observed  in  square  prisms  at  Bussel's  Ball, 
Tfpton,  Dowles,  Wicks,  etc  ,  in  England  and  Wales,  near  St,  Etienne  In  France,  near  Cliarlevol 
Sn  JBelKium,  KOnigshQlte  in  Upper  Silesia.  MSgdespruug  in  the  Harz,  and  Easton,  Pa.  Cf. 
Percy,  Itep.  Brit  Assoc..  851.  1846:  also  Vogt.  Ak.  H.  Stockh.,  Bihang.  9  (J).  105,  1884-85. 

Obuincd  from  fusion  by  Fouque  ana  I<6vy  in  square  prisms.  Bull,  8oc.  Min.,  3. 
106.  1879  Also  by  Bourgeois  who  has  obtained  a  series  of  compounds  (2RO.^KtO|.8S10i) 
in  part  colorless  also  ferriferous  and  again  minganesian,  the  last  of  a.  violet  tint  with  distin^ 
dichroisni,  Ann.  Ch.  Pbys..  30,  450,  1883,  and  Reprod.  Min..  183, 1884.  Vogt  has  described 
a  scries  €fl  melilites  from  slags  varying  in  optical  character  from  the  usual  negative,  through 
forms  sezialbly  isotropic,  to  others  which  are  positive,  tike  jlkermsnlte,  p.  476. 

Rot—'  Dx.,  Min.,  p.  215.  1863,  he  makes  r  =  221.  *  Bosenbusch,  Mlkr.  PhyB..  888,  1886. 
•  Cf.  Zirkel,  Basaltgeat^e.  77. 1870:  also  Statcner.  Jb.  MId..  Bell.,  9,  869, 1888. 
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476  SILICATES. 

Akermasite  /.  JT.  I.  Yogt,  Ak.  H.  Stockb.,  Bibnop,  0  (1).  126,  1884-85;  Arcli.  Miib. 
Nat.,  13,  310,  1890.  A  tetragonal  species  isomorpbouii  with  melilite  niid  fichleQite.  lufcru-d 
to  have  tbe  composition  RiSiiOi*  or  4UO.8Si0i ;  R  =  Ca  cbieBr.  «itb  al8oMg,Mn.FB.  Kdowb 
oniy  iiB  formed  io  certaio  slugs  oa  rapid  cooliug.  Obtained  in  tbin  tabular  crystals^  CleaTage: 
110.  perbnps  also  001.   Optically  uniaxial  and  +• 

Otber  Iclragount  crystals,  also  optically  +•  tntermedtute  between  fikermanite  and  meliUie 

var.)  were  observed,  tu  part  tnins  crossing  at  au  nngle  of  484".  nud  bence  correspondiug  to 
«  (101)  as  tw.  pi.,  witb  h  =  0'45.    Named  for  the  Swedisli  melallurgist,  Hicliard  Akerinau. 

The  following  analyses  by  Damin  (qiioled  by  Vogt)  belong  to  a  compound  near  ikemuoite, 

1,  tbe  cnllrc  slag-  2,  crystals  separated  from  tbe  slag. 

SiOi       Al,0«       FeO        MnO        CaO  MgO 
43-44        4-88        0-80        9  21        S8-&7        11-87  CaS,  1-80  =  S8-46 
43-17        S*48         tr.         S-86        87  89         9-0»  =  9984 

■Approx. 

392.  aEHLBNim.  Oehlenit  Fueht.  S6hw.  J.,  16,  877, 1815.  Stylobat  AvAA..  Leonh. 
Tftschenb.,  10,  600.  1816,  Hoffm.  Min.,  4  b,  109,  1»17. 

Tetragonal   Axis*!  =  0-4000G;  001  A  105  =  21*  isy  Bes  Cloizeaui'. 

Formi;    e(001.  0);    a(100.  ii), .   A(810.  i-Sii    j8(T08,fj>?;     r(U2, 1).  J(887.f}^ 

« m.  2). 

Angles:  efl  =  iV  »  er  =  *29*  SC.  ci  =  82*  68',  =  48*  Sd*,  it*  =  40*  45', 
M*  =  45'  9',  m'  =  68°  69i'. 

Crystals  asnaUy  short  square  priuns;  sometimes  tabular;  often  resembling 
cubo^tahearons. 

Cleavage:  c  imperfect;  a  in  traces.  Fracture  uneven 
to  splintery.  Brittle.  H.^5-6-6.  G.  =2'9-3'07.  Luster 
resinous,  inclining  to  Titreons.  Color  different  shades  of 
grayish  green  to  liver-brown ;  none  bright  Faintly  snb- 
translucent  to  opaque.  Streak  wtiite  to  grayish  white. 
Optically  negative.    Double  refraction  weak. 

Comp.— Ca,Al,Si,0„  or  3CaO.Al,0,.2SiO,  =  Silica  3(W, 
Monzoni.  Dx.  alumina  36-2,  lime  42*9  —  100. 

Some  ferric  Iron,  replacing  tbe  alumLiIum,  is  presmt  and  some 
magnesium  replacing  tbe  calcium. 

Tbe  formubi  may  be  written  (Grotb)  as  a  basic  orthosllicate,  CK.(A10),(SiOOt. 

AnaL— 1.  Rg ,  Min.  Ch.,  782,  1860.  2,  Dmr.,  Ann.  Cli.  Pbys..  10,  60,  1844.  8,  Lembere, 
Za.  Q.  Oes..  24. 248, 1872.  4,  6,  Euhn,  Lleb.  Ann.,  M,  871.  1846.  6,  7.  Janovsky.  Ber.  Ak 
Wlen,  69  (1).  28, 1874.   The  material  of  anal.  6  contained  some  vesuvlanite. 

G.       810,  A1,0i  Fe,0,  FeO  CaO  HgO  Ign. 

X.  Monzoni  29-78   22  02   3-23   1  88  37  90  3  88  [1-38]  MnO  019  =  100 

2.  "  81-60  19  80  5  97  -  88  11  2-20  1  53  Na»O0-88  =  99-54 
&       "  80  01    21-38   3-56     —  86-74  3  77  472  =  10013 

4.       "      oUte  1  30  47   17  79   7  30     —    36  97   2  99    8-62  =  9914 

B.      "      darkffm.  129-52   19  00     —    7  25   36  55   141     6-55  =r    99  28 

6.  OnwitzadorA        8-01      80  78   92-24  0-41    8  01    37-98   6  10    0  37  -  100  79 

7.  "       light       8-01      32-39  1863   125  861   37-65  6-60    0-51  =  100-63 

Pyr.,  etc.— B.B.  tbin  splinlers  fuse  witb  dlflBculty  (F.  =  5-7.  Kbl.)  to  a  gray  >;lass.  With 
borax  fuses  slowly  to  a  glsss  colored  by  iron.  Geliitiuizes  witb  bydrochlorte  add.  yieldiDz  a 
lOlutioD  coiUaiuing  both  protoxide  and  sesquioxideof  Iron. 

Obs.— Oehlenite  is  found  at  Mount  Monzoni,  in  ibc  Fassathal,  in  Isolated  oraggreeated  cr>-9- 
taK  invesled  by  calcite.  formed  as  ft  contact  minenil  in  limestone;  also  in  theFleimsllial'iD 
rolled  pebbles  at  Oruwitza  in  tbe  Bauat  inclosing  grains  of  vesuviaulte.  Zenh  Ber  Ak  Wien. 
69  (1),  86,  1874.  F«..  j^ku, 

Narited  by  Fucbs  after  his  colleague.  Qehlen. 

Alt— Oeblenite  occurs  altered  to  steatite,  also  to  fassaite.  and  to  groesular  garnet  («e  below). 
A  paeudumorpb  from  Monzoni  gave  Lemberg  (I.  c): 

SiO,  28-75    Al.0, 17-88    Fe,0. 8  41    MgO  29*60    CaO  4'78    Ign  15  98  =  100-98 
An  alteration  product,  Inclosing  tbe  Orawltza  gchlenlte.  of  a  red  to  brown  color.  H.  =  8-8 
amorpbous.  gave  Janovsky: 

O.  =  1-87  Vrba      810,  2912    A1,0, 81-46    f%,0, 8  86    H,0  8056  =  100 
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Psendomorphs  after  gehleoite  from  ModzohI  have  been  described  by  CaUirelD,  condBliDg 
(1)  of  faaaaite,  aod  (2)  of  grosBularite,  Mio.  Mittta.,  8,  408.  413, 1887.   Aaal.— Cathreiu: 

8iO,  A1.0>  Ee«Oi  FeO   CaO    HgO  ign. 
1.  Fiuiaite  44-23  12-87   8  88   1-14  27-81   11-26  0*78  =  100-86 

■2.  arouutariU       89-64  16-47  4*62  1-18   81-52    6-73   1-04  =  100  14 

ArtlCi — Not  unfrequeot  among  furnace  scoria,  in  thin  square  tables,  or  S-sided  prisms,  witb 
cleavage  parallel  to  tbe  lateral  planes  of  a  square  prism.  Has  been  observed  at  Dawes'  furnace, 
Oldbury  in  England,  and  at  Holzbaiiscu  In  Hesse.  Also  similarly  at  McVille,  Armstrong,  Peon. 
Diller.  Am.  J.  Sc.,  37,  220,  1889.    See  also  Vogt,  ref.  under  ftkennanite,  p.  476. 

Obtained  by  Bourgeois  from  fusion,  in  minute  square  prions  oplically  unucial  and  negative, 
compounds  of  various  compoaitiou  were  obtained,  but  espetaally  tbe  pureCa>AltSiiOii,  Ann.  Ch. 
Pbys..  29,  448,  1883;  Reprod.  Min.,  123,  1884. 

Ret— >  Min.,  1.  p.  214,  1862. 

Cacoclasite  H.  C.  Levru,  Proc.  Acad.  Philad.,  Nov.  26,  1888,  Amer.  Nat..  18,  4!6,  1884. 
A  pseudomorpbous  mineral  occurring  witb  spinel,  pyroxene,  graphite,  pyrrbotite,  embedded  in  a 
blue  calciteat  Wakefield,  OttawaCo.,  Quebec.  In  square  prisms  or  resembling  cubo-octnbedroDS, 
witb  forms:  c  (001),  a  (100),  fli(l]0),  j(201),  g  (221),  u(211),  «(621n  apparently  bemihedral  in 
tbe  zirconoid  planes,  but  forms  and  angles  somewhat  uncertain.  Approximate  angle  eg  —  60^°, 
which  gives  i  =  0*430.  Nu  cleavage.  H.  =  5-6.  O-  =  S-0ft8.  Luster  vitreous  to  resinous; 
BurfiKce  of  ci^rstals  sbinlng  and  glazed  as  if  vitrified.  Color  white  or  grayish  white.  Under  the 
.jnicroscope  is  resolved  into  an  amorphous  ground-mass,  a  colorless  mineral  (tetragonal?),  and 
grains  of  calcite. 

Aoal.— 1,  R.  Haines  (deducting  calcite),  quoted  by  Lewis.  2,  8,  Genth,  Am.  J.  Sc.,  38, 
SOO,  1889. 

G.        SiO,  AUG.  Fe,0,  CaO  MgO  Na,0  K,0  H,0  P,0»  CO. 
I.  8-067      86-74   19-79   188   88  16   0'77   O  SS  017   0-38   2  49     -   =  100 

3.  8-337      81-63   17  84  0-61  40-96    tr.     tr.     tr.    1*04  319  6-78  =  100  28 

SL  8-333      82  67   19-68  0-89  86  88  0-49  0'81   0*30  3'38  8  86  4-3S  =   99  96 


Oentb  concludes  that  the  material  of  anal.  2  contains:  quartz  28  04  p.  c,  apatite  5  05,  calcite 
15-30;  of  anal.  8,  quartz  1168,  apatite  7  74,  calcite  9  66. 

B.B.  fiuea  wiih  intumescence  at  8.  Hardly  soluble  In  acids,  but  gelatinizes  after  furion. 
Named  from  icaicof,  bad,  KXcimi,  fracture,  in  allusion  to  the  want  of  cleavage,  which,  however, 
fa]  a  paendomoipb  is  not  signiiicant.  Tbe  similarity  to  gehlenite  in  occurrence  Is  worth  noting, 
ud  the  apparent  relation  to  aarooUte  in  forms  and  in  angle  is  also  to  be  noted. 


9.  VeBUTianite  Group.  Tetragonal 
893.    Vemiviftnite  H,Ca„(Al,Fe),Si„0,;'  6  =  0-5372 


393.  VBSUVIANrrB.   Hyaclntbus  dictus  octodecahedricus  Cappeler.  Prodr.  Crist.,  30. 

pi.  3  (fig.  281),  1723.    Hyacinte  pt.,  Hyaciute  du  Vesuve  de  Lisle.  Cnst.,  234,  1772,  pi.  iv.; 

2,  291,  pi.  iv.  1783.    Hyaciute  volcanique  Dernesie,  Lettr.,  1,  413.    Hyacinth-Krystalte  (fr. 

Wilui  R.)  Pallcu,  N.  Nord.,  Beytr.,  St.  Pet.,  6,  282,  1793;  Wiluite  pt.    Vulkaniscber  Scbod 

WidMmann,  Handb.,  390,  1794.   Hyacinthine  Delameth.,  Sciagr.,  1,  368,  1793,  T.  T.,  2,  838. 

1796.  Vesiivian  Wern.;  fn  Elapr.  Beitr.,  1,  84, 1795,  ib.  (fr.  VesuT.  and  tifberia),  2,  flfl,  88. 1707. 
Idocruse  IT.,  J.  Mines,  B,  360,  1799;  lY,  3,  1801. 

Oahnit  (fr.  GOkuni)  Lobo  da  Silveira,  Afh.,  3,  376,  1810,  anal,  by  Murray,  Afb.,  2, 178, 1807; 
Loboit  B&r2.  Fnig&rdit  2f.  Nordemkidld,  Bidrag,  1,  80,1820;  Fmgardite.  Egeran  (fr.  Egcr. 
Bobemia)  Wern.,  Min.  S^f.,  3,  84.  1817.  Cyprine  (fr.  Tellemark)  Berz.,  LOtbr.,  1821.  Xantbite 
Th0fn»on..  Ann.  Lye.  N.  ¥.,  3,  44,  1838.  GOkumite  (fr.  GOkum)  Thoma.,  ib.,  61,  1828.  Hetero- 
merit  (fr.  Zlatoust)  Bdrm.,  Vh.  Mio.  Ges..  205,  1845-46.  Jewreinowit  N.  Verz.  Finl.  Min., 
1852:  Koksharov.  Min.  Kussl.,  1,  116,  1863.  Manganidokras  Lax.,  Zs.  Kr.,  4,  171,  1879. 
>fao^.-in  -  vesuvian. 

Tetragonal.   Axia  6  =  0*537195;  001  A  101  =  38"  14'  40"  Kupfler'. 


Digitized  by  Google 


478 


BinCATEB. 


Fomu*: 

c  (001,  0) 

a  (100,  i-i) 
m  (110,  I) 
A  (810,  »-8) 
/  (310.  t-S) 
Ifr  (740.  i-i) 
0  (580,  H)^ 
v  (102, 

A(S08.  fO 
«  (101,  l-i) 

1. 


S  (808.  H) 
u  (201.  2-1') 

«  (801,8-0 

a  (11 -20,  A) 

/?  (1-1 -10,  A) 

j:  (119,  i) 

r  (118.  t) 
«  a".+) 

(116,4) 
(115.  4) 
(114.  i) 


c 

*  (118,  t) 


JT  (5-518.  A)* 
I  (112,1) 
«■  (836,  I) 
A  (44fi,|) 
*  (m  i)« 

r  (111.1) 

^  (886.1) 
Jf  (M5,  !)• 
&  (331,2) 
<  (8S1,  8) 
W  (441,  4)« 
0  (601,  5) 


u  (711.  7-7) 
2  (518.  i-S)* 
«  (511,  5-5) 

r(17-4-4,  v^)' 
y  (411,4-4) 
^  (20-5-3,  10-4)* 
P  (819,  f  8) 
o-  (816,  H) 
r  (629,  1-8) 
e  (813, 1-8) 
^  (812,  }-S) 


«  (811,  »8) 
ff  (838,  H) 
a>  (787,  l-i) 
n  (212, 1-2) 
I  (498,-1-2) 
«  (211.  2-S) 
d  (481. 4  -S) 
F  (18-7-1,  IH-V)" 
w  (747,  l-i) 
E  (531,  5-{)? 
r  (641,  H)* 
^(544,  H)* 


8. 


11. 


mi 


Figs.  1-3,  Common  forms.  4,  Ala,  Strttver.  6, 
Kk.    9,  Zermalt,  J.  Stanley-Brown. 


MoDzoni.  7, Vesuvius.  Piiwon.  8.  Acbmatordc, 
10,  Zermatt,  Pfd.    11,  Sanford,  Me. 
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=^  16"  48* 
=  23°  55' 
=  27"  51" 
-  35'  IC 
=  38"  24' 
=  46*  344* 
=  64°  404' 
=  90^  0' 
=  52"  7- 
^  34"  20' 
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Crystals  commonly  prismatic,  often  terminated  by  or  by  e  and  p  alone; 
Bometimea  the  prism  wanting  and  the  form  a  lev 
pyramid;  again  sharp  pyramidal,  t  (331),  or  termi- 
nated by  the  zirconoid  8  (311).  Also  massive;  colum- 
nar, atraight  and  divergent,  or  irregular;  granular 
massive;  cryptocrystalliue. 

Cleavage:  vi  not  very  distinct;  a  and  c  still  less  so. 
Sometimes  a  lamellar  structure  |  c,  and  a  tendency  to 
scale  off  in  thin  layers  often  observed  on  all  the  faces 
of  a  crystaL.  Fracture  snbconchoidal  to  uneven. 
Brittle.  H.  =  6-5,  G.  =3'35-3*45.  Luster  vitreous; 
often  inclining  to  resinous.  Color  brown  to  green,  and 
the  latter  frequently  bright  and  clear ;  occasionally 
anlphur  yellow,  and  also  pale  blue.  Streak  white. 
Subtransparent  to  faintly  snbtranslucent.  Dichroism 
not  usually  strong:  for  (u,  colorless  or  yellowish;  for  e,  \%  Vemivtus,  after  Haidlnger. 
reddish,  yellowish,  or  greenish. 

Optically  — ;  also  +  rarely,  as  for  viluite,  Prendel.  Double  refraction  very 
veak.  Sometimes  abnormally  biaxial '.  Color,  optical  character  and  refractive 
power  often  variable  in  saccessive  concentric  layers  of  the  same  crystaL  Indices: 

Ala,  green  cryat.,  ooj  =  1-719-1'722      €j  =  1-718-1 -720  Dx/ 

"  (Sj  -  1-7235  Cj  =  1-7226  Osann* 

A  division  of  a  basal  section  into  four  diagonal  biaxial  sectors  is  very  common. 
An  Ala  vesuvianite  gave  BreziDs:  2Et  =  62°  26',  ZEj  =  92°  47'.  Klocke  found  the  central 
pordoQ  of  a  section  uniaxial,  while  the  whole  was  divided  into  four  biaxial  sectors,  the  ax.  plane 
normal  to  the  edge,  and  the  angle  increadng  toward  the  edge,  the  maximum  axial  angles  being 
ftEr  =  28"  48'  Li.  SE^  =  80°  8§'  Ka,  -  8S*  80'  Tl.  ^«bbuk  served  to  diminish  the  axtd 
angle  in  ihe  aectors  to  which  its  direclion  was  parallel,  but  increased  it  In  the  others.  Variation 
of  the  axial  angle  with  change  of  temperature  has  been  shown  by  Doelter. 

Sections  of  viluite  I  m  (Prendel)  bad  normal  extinction  |  and  ±  e.  but  consisted  of  two  parts, 
A  and  B,  each  shaped  like  an  hour-glass  (A  with  axis  |  and  B  j.  i).  Sections  |  c  showed  within  the 
substance  A,  with  feeble  double  refraction,  nearly  uniaxial:  without,  B,  in  pamllet  zones,  with 
strong  double  refraction  and  an  axial  angle  Of  80"  to  85°,  the  ax.  plane  parallel  on  each  side  to 
the  outline  of  the  crystal  (m  and  a).  Both  parts  were  optically  -f.  Upon  healing  to  200''-800*, 
the  middle  portion  became  uniaxial,  and  the  axial  angle  of  the  exterior  zones  diminished  to  10* 
when  near  a  red  heat;  the  change  was  permaneut  after  loug  heating  and  sudden  cooling, 
farther  the  parts  A  were  found  to  be  pyroelectrically  +  (on  cooling),  the  parts  B  were  — . 

For  the  part  A,  G.  =  8-290-8-295;  for  B,  G.  =  8-820-8-324.  The  highest  value  of  G.  ob- 
tained was  8-831.  Separate  analyses  of  the  parts  A  and  B  of  the  cryslals  whose  entire  compori- 
tion  is  given  bevond  (anal.  4, 5),  gave  nearly  ideutical  results,  a  slight  apparent  difference  only  In 
the  amounts  of  Ve,Oi  and  FeO  being  shown. 

Var^l.  Ordinary.  Common  color  green,  of  various  shades,  to  brown.  Crystals  usually 
■bort  stout  square  prisms,  also  pyramidal.  Sometimes  massive,  compact,  and  somewhat  resem- 
ing;  jadeite.  for  which  it  has  been  mistaken  (see  below], 

Xhe  mineral  from^GOkum  in  Finland  has  been  called  Qahnite,  Loboite,  OokumiU,  and  that 
from  Frug&rd,  Frugardtte.  The  last  te  in  brown  and  green  crystals,  with  6.  =  8  849,  Nd. 
Jevrein€>viU.  which  also  is  from  lYngard,  in  the  parish  of  Manlzala,  Is  but  little  magnesian  or  not 
at  all  so;  it  occurs  in  pale  brown  to  colorless  cirstals;  G.  =  8  89.  Hetertm^U  occurs  in  small 
oil-green  prisms  hi  the  district  of  Zlatoust,  Ural.  Egeran  te  a  subcolumnar  brown  variety,  from 
£ger  in  Bobetuia. 

So-called  eolaphoniU  from  Arendal  has  proved  to  be  vesuvianlte,  though  It  had  been  previ- 
ously referred  to  garnet. 

Xanth^  is  a  yellowish  brown  vesuvianlte,  from  near  Amity,  N.  Y.,  the  crystals  not  differ- 
ing- from  those  of  the  common  variety;  It  contains  2-80  p.  e.  MnO.  A  manganesian  variety, 
from  St.  Marcel,  Piedmont,  has  a  sulphur  to  honey-yeliow  a>lor.  The  ma»^o»-w«i»ton«* 
(maoean-ldocrase)  from  JordansmUhl  contains  8  2  p.  c.  MnO  (anal.  9),  and  that  from  Pajsberg 
cootams  12*5  p.  c.  HnO  (anal.  28). 

2.  C^sprim.  Pale  s^-blue  or  grcenlah  blue;  owing  Its  colw  to  a  trace  of  copper,  whence 
the  name;  from  Tellemarlcen,  Norway  (anal.  26). 

Comp. — A  basic  calcium-aluminium  silicate,  but  of  uncertain  formula.    The  an* 
aljBis  of  Lndwig-Renard  gives  H,Ca„(Al,Fe),Si,,0„orH(OH),Ca„{AUFe),(SiO,)„. 

II    (It  in 
Ramxnelsberg,  who  shows  that  the  ratio  of  R  :  K  =  S  :  1,  while  H:  li  varle»  widely. 
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regard*  the  general  formula  as  4R«S104.IUffiOt  =  Kn^sOn.  which  la  more  specially  written 

A  R.,S!.0„  +  m  (4K. ,  Bi*0„ .  R„Si,  .0.,). 

Magatwium  aud  rnHnganese  are  often  present  and  alkalies  in  small  quantities,  while  ferric 
irou  miiy  replace  aluminium.  TilaDium  Is  also  often  present  In  small  amount,  and  Huorinetod 
boron,  also  further,  chemically  combined  water.  Specimens  from  different  localities  show  asome- 
what  wide  variation  in  composition  not  to  be  explained  by  simple  replacement. 

AnaL— 1,  Jaanasch,  Jb.  Min.,  2, 182.  1883.  2.  Id.,  ibid..  1,  269,  1884  8.  Rg.,  Zs.  G.  Ges., 
38,  507.  1880.  4,  S,  Preiidel,  Za.  Kr.,  17.  96,  1889.  6.  Bg..  lb..  26,  431,  16:S.  7,  Kom,  Ze. 
Er.,  7.  374,  1882.  8,  Schumacher,  Jb.  Hin.,817.  1878.  9,  10.  Lsx..  Zs.  Kr.,  A,  171,  1879  (nlso 
Websky.  quoted  by  Lax.).  11,  ticbubeit,  InBug.1>i8B.,6rteg,  1880.  13,  Berwerth(andNics5ncn, 
Ann.  Mils,  Wien,  4.  87.  1889;  also  Rg..  Jb.  MId.,  1,  229,  1H88.  and  Frenzel,  ibid.,  p.  271. 
13.  Ludwig&Renard,  Bull.  Mus.  Belj;.,  1,  IHl,  1882.  14,  15,  Rg..  1.  c,  1878;  alno  htmhcj^. 
Za.  G.  Ges.,  24,  201,  1872.  16,  Ludwig  &  Renard,  1.  c.  17.  Rg..  I.  c,  1878.  18.  Id.,  1.  c, 
1888  (also  1855).  19.  Dmr,  Auu.  Ch.  Phys..  23,  157.  1871.  tJO.  G.  NordenskiOld.  G.  For. 
FOrh.,  12.  27,  1890.  21.  A.  Sleiiberg,  ibid.,  p.  28.  22,  Coasa,  Alt.  Acc.  Torino,  13.  53S.  l^fl. 
28.  Flink,  Ak.  H.  Slockh..  Bibang,  12  (2),  2.  p.  56,  1887.  34.  Igelstrtm,  Bull.  Soc  Min.,  9,  ."i. 
1886.  25. 36,  G.  LindstrOm,  G.  F&r.  FOrh..  10,  386.  1888.  37.  J.  Lawrence  Smith.  Am.  J.  Sc.. 
8,  485,  1874.    38-37,  J.  H.  Vogel.  Inang.  Diss.,  GOttiugen,  1888. 

Pyr^  etc — B.B.  fuseii  at  8  with  Intumescence  to  a  greenish  or  brownish  glass.  Magnus 
states  that  tlie  density  after  fusion  is  3'93-2*945.  With  the  fluxes  gives  reactions  for  iron,  ami 
some  varieties  a  strong  manganese  reaction.    Cyprine  gives  a  reaction  for  copper  with  salt  of 

Cphoriia-    E*artially  decomposed  by  hydrochloric  acid,  and  completely  when  the  mineral  has 
previously  ij^nited. 

01». — Vesuvianite  was  first  found  among  the  ancient  ejections  of  Vesuvius  and  the 
dolomitic  blocks  of  Moote  Somma.  It  has  since  been  met  with  most  abundantly  in  granulat 
limestone;  also  in  serpentine,  chlorite  acblat.  gneiss,  and  related  rocks;  ofteD  as  a  contact  foniui- 
tloa.  It  is  often  associated  with  grossular  garnet  and  diopside,  wollastonlte,  also  epidote, 
tltaoite. 

At  Vesuvius  it  is  hair-brown  to  olive-green,  and  occurs  sometimes  in  highly  modified  crys- 
tals with  garuet,  mica,  nephelile,  glassy  feldspar,  etc.;  in  the  Albani  Mts.;  on  the  Mussa  Alp  in 
the  Ala  valley,  in  Piedmont,  it  is  in  transparent  green  or  brown  brilliant  crj-slats,  in  chlori\e 
schist  and  serpentine  with  diopside.  ripidolite.  etc.  Found  nlso  at  Aft.  Monzoni  In  the  Fassathnl; 
Cziklowain  Hungary;  at  Orawitza  and  Dognuczka;  Uaslau  near  Eger  in  Bohemia  [^^a»>; 
near  Jordansmnhl,  Silesia  at  Oleiottz.  also  at  Jobosberg;  Zennatt  with  almaodite:  in  the  Pfltscb- 
thai  and  the  Zillerthal  in  Tyrol :  at  the  Achmatovak  mine,  Zlatoust.  IjFal;  on  the  Vilui  river,  near 
L.  Baikal  (soraelimes  called  loituite  or  viluite,  like  the  grossular  garnet  from  the  same  region); 
at  Pajsberg,  Sweden;  at  GOkum  a  variety  containiog  manganese,  also  at  Jakobsberg;  al 
Arendal,  "  colop/ufnik;"  at  Egg,  near  Chriatiansand;  from  the  Hamrefjcld  in  the  £ker  p^ish, 
betweea  Eongsberg  and  Drammeu;  in  Finland  at  Fnig&rd.  Lupikko,  etc. 

A  massive  form,  mixed  with  dioi>side,  occurs  on  tlie  south  side  of  the  Piz  Longbin,  in  the 
Bergellthal,  and  In  rolled  masses  In  the  bed  of  the  stream  Ordlcgna  near  ('asaccia  in  the  Upper 
Engine.  At  first  taken  for  "  jndeitc"  (Fellenberg.  Jb.  Min..  1. 108, 1889),  bnt  referred  to 
vesuvianite  by  Damour  tud  positively  Identified  by  tbe  analyses  of  Berwerth  (anal.  IS). 
Rammelaberg  and  Frenzel. 

In  N.  America,  In  Maine  at  Ph{pi>8burg  and  Rumford,  just  below  tbe  falls.  In  cr^'slals  and 
massive  with  yellow  garnet,  pyroxene,  etc.,  in  limestone;  at  Parsonsfield.  with  the  same 
miuerals,  abundant;  at  Puland  and  Sandford  (fig.  11).  lu  H.  Hampahire,  at  Warren  with 
ciunamon-stone.  In  yfa»«.,  near  Worcester,  in  a  quartz  rock,  with  garnet,  but  exhau&t«i1.  In 
jr.  York.  \  m.  S.  of  Amity,  grayish  and  yellowish  brown  ci-yatala,  Kometlmesan  inch  in  diameter. 
In  granular  limestone;  also  at  the  village,  aud  a  mile  east  of  the  village,  of  yellow,  ereentoh 
yellow,  and  yellowish  bntwn  colors.  lu  New  Jersey,  yellowish  brown  in  crystals  at  Newt*»u. 
with  corundum  and  spinel.  In  California  uear  Sun  Carlos  in  Inyo  Co.,  with  grossularite  ami 
datolitc. 

In  Canada,  at  Calumet  Falls,  Litchfield,  Pontiac  Co.,  in  large  brownish  yellow  crj-slals  in 
limestone  with  brown  tourmaline;  at  Grenville  in  calcite,  in  wax-yellow  crystals  with  gami-t. 
pyroxene,  zircon:  at  Templctou,  Ottawa  Co.,  Quebec,  in  brownish  red  crystals  in  a  quartz'j^ 
rock,  and  at  Wakefield,  green  and  bright  yellow,  with  grossular  garnet. 

Named  Venivian  by  Werner,  from  the  first  known  locality.  Werner  supposed  the  minend 
to  be  exclusively  volcanic;  but  as  this  idea  is  not  expressecl,  the  name  ia  no  more  objectionablr 
than  all  others  derived  from  the  names  of  localities.  The  earlier  name,  Bj/adntAine,  is  had.  ta 
the  mineral  is  not  the  hyacinth  of  either  ancient  or  modem  time.  HaQy's  later  name.  Jdocr-iM 
(subjective,  like  many  others  of  hi.s)  is  from  ei'Soi,  and  Kpaci?,  mixture,  in  allusion  to  a  resem- 
blance between  the  crystalline  forma  and  those  of  other  species.  Nothing  in  its  signiflention.  or 
in  anything  else,  makes  it  right  to  substitute  this  for  Werner's  name.  In  English,  the  word 
wnman  has  the  objection  of  being  an  adjective  in  form  and  use;  but  this  is  avoided  by  giving 
it  the  mineralogical  termination  above  employed. 

Zo&o^  was  named  for  Lobo  da  Silveira;  gahniie  for  the  Swedish  chemist  Gahn ;  aeanthii* 
from  lardds.  seUous;  heteromerite  from  erepoi  and  /lepot  in  allusi<m  to  a  supposed  TartBtioa 
from  the  normal  composition. 
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Alt. — Alteration  nearlr  u  in  garnet,  with  a  far  greater  teodencr  to  become  hydrated. 
Crjrstals  from  Maine  often  nave  the  exterior,  though  Btill  brilliant  and  glassy,  separating  easily 
from  the  part  below,  and  equally  so,  parallel  to  alfthe  smaller  as  well  as  larger  faces,  so  ib&t  a 
pealed  crystal  has  as  brilliant  and  evka  planes  as  before.  Pseudomorptia  Include  steatite,  mio, 
cliaochlore.  diopside,  and  garnet. 

Artlf.— Not  certainly  obtained  by  artificial  methods  as  yet.  though  claimed  by  Mitscherlich 
and  later  DautoSe.  From  the  fudtm  of  vesuTianite.  Doelter  and  Hussak  have  obtwned  a  mix- 
ture oontainlng  meionite,  meliUie,  anorthite,  and  a  caldum-fdirysolite;  see  Doelter  and  Uuaaak, 
Jb.  MIn.,  1,  178,  1884,  also  Doelter,  Min.  Mitth.,  10,  86,  1888. 

Bet—'  Piedmont.  Preisschrift.  96,  1826,  confirmed  by  Ek.  Mohs-Hafd.  give  pp  =r  60*  81 ; 
Zeph.  shows  tbat  crystals  from  different  localities  Tory  soraewhnt  widely,  cf.  also  Ek..  Hin. 
Buasl..  1,93,1858,  9,  166,  1884;  Svr.  Zs.  Er,  1,251,  1877;  Mem.  Acc.  Linc.,4,10i,  1«87,6,305, 
1868;  or  Jb.  Min. .  2,  86, 1888:  ibid.,  1, 1,  ISfll.  Tbe  variatiOD  of  angle  as  bearing  upon  the  C17S 
talline  system  has  been  particularly  studied  by  Doelter,  Zs.  Er.,  6,  280,  1881. 

*  Zepb.,  monograph,  Ber.  Ak.  Wien.  49  (1),  6,  1864,  69  (1),  29. 1874.    Cf.  Odt..  ludei,  3, 

198,  1888.    '  Erem.,  Vh.  Min.  Oes.,  7,  868,  1872.    *  Groth  and  Backing,  Hin.-8Rmml.  Stnusb., 

199,  1878.  »  Tarasov,  Ural,  Vh.  Min.  Ges. ,  14,'  189,  1879.  *  Eom.  EedabSk.  Caucasus,  Zs.  Er., 
7.  371,  1883.    ^Zeph.,  Oiawitza.  Ber.  Ak.  Wien,  69  (1).  29,  1874. 

*  Optical  anomalie$.  Mid.,  Ano.  Mines,  10.  183,  1876;  Brezina,  Min.  Mittb.,  98.  1877;  Doel- 
ter.l.c;  Elocke.  Jh.  Min..  1.  204,  and  fl, 260. 1881;  Prendel,  L  c. «f  oJ.  • /ndi^.  Dz..  Hio.,  1. 
280,  1862;  Osann  quoted  by  Roaenb.,  Hlkr.  Pbys.,  830,  1886.  I^ro-tleUHeitif,  Hankel,  Pogg., 
167  163.  1876;  also  Prendel.  L  c. 


By  some  authors.  Zircon  and  Thorite  are  treated  as  oxides  and  included  in  the  Rimu 
Oboup  (p.  233).  to  which  they  approximate  closely  in  form.  For  example,  Orotb  doublea  the 
formula  of  Rutlle  and  writes  It  TlTtOi,  which  may  then  be  renrded  as  corresponding  to  the 
ZrSiO*  of  Zircon.  A  similar  form  belonga  also  to  tbe  tantalate,  Tapiolite,  and  to  the  pboqihate, 
Xsootime;  furilier,  compound  groups  ctnalstlng  of  ctystals  of  XenoUme  and  Zinx»  In  puaUel 
poittion  are  not  uncommon. 


394.  ZZROON.  jivyKvpior  (=  Lyncurium)?  TAmo^.  [Pliny  knew  of  no  stone  of  the 
name  LyncuHum,  36, 18. J  Cnrrsolithosr  pt.,  Kin.,  37, 49;  MelicbiTBOs?  ib..  45;  Crateritis?  lb., 
66.  Not  CbrysoUthos  (Gemmarfi  hodie  etlam  Hyacinthum  vocant)  Oerm.  Jacinth,  Agrie. .  Foes., 
296,  Interpr.,  464,  1546.  Not  Hyacinthus  Watt..  121,  1747.  Jargon  (in  note  acknowledging 
ignorance  of  it)  Cro7i*t.,  42,  1768.  Jargon,  Topazlus  pt.  (cl&rus  urallnus,  var. /),  Wall.,  240. 
1772.  Grenat  i  prisme  quadrilntdre,  etc.,  Hyacmte  (fr.  Expailly)  Favjat,  Viv.,  187,  and  Errata, 
1772.  Hyaciote  pt.  (var.  1;  angles  and  figa.  given)  [rest  Vesuviaoite,  Meionite,  Hannotonie] 
LUU.  Crist.,  1772,  3,  1788:  Diamant  brut,  ou  Jargon  de  Ceylan,  ib.,  2,  229,  1783.  Zircou  (fr. 
Ceylon)  Wern.,  1783;  Karaien,  Lempe  Mag.,  4,  99.  1787.  Zircon  (a  silicate  of  nrconifi)  Klapr., 
Bchrift.  NfU.  Fr.  Berl.,  9,  1789,  Beitr.,  1.  208.  Zirconite.  Ostranit  Breiih..  Uib.,  1830.  Char.. 
1882.  Calyptolite  8h^.,  Am.  J.  Sc.,  12,  210,  1851.  Eagelhardit  &  v.  B^finoHn,  Kk.,  Min. 
Kusal..  3, 160.  1858.  Circone  Ital.,  Sec.  Turmali  Oejftoneae  JtweOer;  Prinaep.  J.  Aal&t.  80c. 
Beuml,  1,  857,  1832,  and  Mallet.  Min.  India,  p  111,  1867. 

Azorite.  Newmlneral  from  the  Azores.  J.  £  T^MoAmMMAtfr.  Am.  J.  Sc.,  3, 88, 1847.  Ajxnite 
Dana,  Min..  396,  681,  1850. 


to,  zircon  Group.   BSiO,.  Tetragonal. 


894.  Zizeon 
39S.  Thorite 


ZrSiO, 
ThSiO, 


6  = 


0-6404 
0-6402 


Tetragonal.   Axis  b 


0'64037S;  001  A  101  =  33"  38'  4"  Kupfler'. 


«  (001.  0) 
•  (100.M) 


Forma*: 


m  (110,  /) 
«  (101,  l->) 
C  (118,4)" 


»  (411. 44) 
m  (Ul,  M) 
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«' 

44°  50' 

ae- 

48'  44' 

«" 
CC' 

65°  16' 

pp" 

vt" 

84°  20' 

23°  85 

122'  12' 

w 

M 

•66'  40  26 " 

Wl" 

189°  85' 

76' 

«' 

64*  4' 

ttW' 

88*  9' 

21'  8r 

67'  81' 

CT' 

88°  88' 

yy"'  =  28'  18' 

XX-  =  47"  17' 

«r'ii  =  32'  67' 

oe  =  20=  2r 

ay  -  24'  52' 

IMF  =  81°  48' 


Figs.  1-6,  Comnum  forms. 
7.  8. 


op  =  61'  40' 
a*'  =  fiO*  0' 
mp  =  47°  60' 
mv  =  28°  64' 
mu  =  20'  18i' 
ffltf  =  86°  41' 


6. 


n  a 


^    ^  XP' 


la. 


Hg.  a,  Pitcaim,  N.  Y.,  Pfd.  7,  Ural,  Kk.  8,  N.  Carolina.  9,  McDowell  Co.,  N.  C. 
10.  Renfrew  Co.,  Canada,  Hidden.  11,  Cheyenne  Mt.,  Colorado,  Hovey.  12,  Govt 
Tomsk.  Ek. 

* 

Twins^:  tw.  pi.  e  (101),  geniculated  twins  like  those  of  rutile  and  cassiterite. 
Commonly  in  square  prisms,  often  elongated,  sometimes  pyramidal,  p  (HI), 
and  lesfl  often  ii  (331),  e  (101);  the  bjisal  plane  rare.  Faces  of  pyramids  some- 
times convex.    Also  in  irregular  forms  and  grains. 

Cleava^^:  m  imperfect;  p  (111)  less  ditstinet.    Fracture  conchoidaL  Brittle. 
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fl.  =  7-5, 


13. 


— 


G.  =  4*68-4'70  most  common,  but  yarying  widely;  sometimes  macfa 
lower,  to  4'2,  and  also  higher,  to  4*86;  density  slightlv 
increased  by  ignition,  Church  (see  below).  Luster 
adamantine.  Colorless,  pale  yellowish,  grayish,  yellowish 
green,  brownish  yellow,  reddish  brown.  Streak  un- 
colored.  Transparent  to  subtranslucent  and"  opaque. 
Optically  +.  Double  refraction  strong.  SometimeH 
-abnormally  biaxial,  cf.  Mid.*  and  beccarite  (below|; 
also  made  biaxial  by  heating,  Madelung*.  Also  isotropic 
and  amorphouB  by  alteration.   Indices : 


P' 


Ceylon 
Miask 


eoj  =  1-9239 
=  1-9313 


CO, 


=  1-9682 
€j  -  1-9931  Sanger' 


Saualpe,  after  Haidlnger. 


Var. — 1.  Ordinarjf,    Id  square  prisms,  long  or  short,  oca- 
sionally  very  large.  Habit  aud  color  somewlial  variable,  see  figi. 
above.    Fig.  12  shows  tlie  Russian  engeUtardUe. 
Church  (Geol.  Mag.,  3,  838,  1870)  gives  the  followiug  delerminatioos  of  the  specific  giavltjr, 
the  Qumbers  in  parentheses  twine  the  results  after  prolonged  ignitioa.   All  uie  stones  wers 
flawless  except  3  (transparent  but  ftiwed)  and  8  (opaque);  1  was  slightly  t^lescent. 


1.  Dark  grten,  duU 
8.  FrudrlksTfini,  hakr-brovin 
8.  HendersoD  Co..  N.  C,  paU 
brown 

4.  Ceylon.  ffn»nii»ih 

5.  Tetlffw 


O. 
4-08 

4-48»  (4-688) 

4-54  (4-M7) 
4-579  (4-0SS) 
460 


6.  BrotBtiith  $feUow 

7!  Browniah  yaUaw 

8.  t-ej-lon,  pute  green 

0  Brown 
10  Miidgee,  N.  S.W.,d00prM2 
11.  £zp&i]l7.  Jacinth 


O. 
4-6S 
4-679 
4-6V1 
4-698 

4-705  (4  TO1 
4-868  (48C3^ 


Other  determinatl(»is  are  as  follows:  Ceylon.  O.  =  4-188  (after  ignition  4-S34)  Dunooi^ 
Stockholm.  4-073-4-833  Svauberg;  Ilenfrvw  Co..  4*55^  Fletcher:  Ilmen  Hts..  4-509.  4-610  Svan- 

berg;  CeyloD,  4  «81  id..  4-7-21  Cowry;  Fredriksvani,  4-2  Berlin;  Madison  Co.,  N.  C.  4-601 
Cbandler;  Litchfield.  Me.,  5-7  Gibbs;  Qrenvllle,  Canada,  4  835-4-602  T.  S.  Hunt;  Templeton, 
('aniidrt,  4  482,  4'»13  llarriugtou;  Readinff,  Pa.,  4-5»5  Welherill :  Lonedo,  Italy,  4-673  GrattaroUj 
Cheyeiiue  Mt.,  Col.,  4-709  Hillebraotl.  further  for  hyaciuth-ied  gems  from  New  Souih  Wales, 
Liversidge  gives:  O.  =  4'697,  4'719,  4-782  for  cut  gems;  also  G.  —  4  684  one  uncut,  weighing 
3-46  grams. 

Az9rite.  whose  true  nature  has  long  been  in  question  (see  Sth  Ed  ,  p.  761.  where  lis  possibia 
identity  with  zircon  Is  suggested),  has  been  proved  to  be  zircon  by  Osiicn.  ivho  separated 
material  enough  for  a  quautitative  analysis,  see  Jb.  Min.,  1.  119,  1887.  1.  ]26,  1888.  It  is  in 
minute  tetragoual  pyramids,  with  m  (110),  p  (110).  v,  (331 ,,  colorless  or  of  a  pale  greenish  color. 
Observed  in  the  san id Ine- trachyte  iif  8ao  Miguel,  one  of  the  Azores;  it  is  implanted  in  partupkon 
sAQidine,  in  part  upon  hornblende,  and  is  associated  with  the  still  doubtful  pyrrhite  (see  p.  7^). 
Osann  shows  that  tlie  hardness  is  over  7  (not  near  fluorite,  Teschemacher,  nor  5.  Schrauf).  the 
speciflc  gravity  above  8'6.  Osann's  determination  is  confirmed  by  Ben-Saude  (Bull.  Soc  Min.. 
11,  301,  1888),  who  gives  h  —  0*6417;  Hubbard  earlier  argued  for  the  same  conclusion,  Ber.  Died. 
Oes.,  June  7. 1886. 

2.  Oem  viiriety.  Hyaeintk :  the  orange,  reddish  and  brownish  transparent  kinds.  Tb« 
color  is  often  lost  on  e\)>o.sure  to  the  light.    For  specific  gravity  determinations  see  above- 

Jargon.  The  colorless  and  yellowish  or  smoky  zircons  of  Ceylon,  named  in  allusion  to  the 
fact  that  while  resembling  the  diamond  In  luster,  they  were  comparatively  worthless;  and  thence 

came  the  name  zircon. 

Comp.— ZrSiO.  or  ZrO,.SiO,  =  Silica  32*8,  zirconia  67*2  =  100.   A  little  iron 

(Fe,0,)  is  usually  presetit. 

Anal.— 1-7,  Cochran,  Ch.  News,  35,  305,  1873.  8,  Nylander.  [Act.  Univ.  Luud.,  21  Jb 
Min.,  488.  1870.  9,  Corsi,  Boll.  Com.  Geol..  12,  136,  1881.  10,  Helms,  quoted  by  Liversldso 
Min.  N.  S.  W.,  300.  1888.  11,  Genth,  Am.  J.  Sc.,  40,  116,  1890.  IS.  Eoedg,  Pvoc  Xa 
Philad.,  11.  1877.   Also  Sth  Ed.,  p.  274.  . 


1.  Ceylon,  colorlm.  Jargon 


tramparent 
j/elkneiah.  Hyacinth 


8iO, 
33-90 
83  05 
88-86 
88-81 
33  87 


ZrO, 
64-80 
66-71 
64-25 
66-33 
64-35 


—  =  98-70 

tr.  =  99  76 

1-08  =  99-10 

tr.  =  100-18 

2  04  =  99-16 
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6. 


SlOi    ZrOa  FeiOi 


10.  Mew  South  Wales 
}1.  MwliaoD  Co.,  N.  C. 
Vi,  £1  Phso  Co.,  Col. 


&  £xpuUy 
8.  Tuacany 


6.  Nonray,  dorJ;  ftmmAft  iwOm 


lA  •■  41  (t 


4-659 
4675 
4-5OT 
4-68« 


88  S8  64-OS  8-85  =  1)9-48 

88-61  64-40  0*W  ~  98-01 

88  38  66-08  0  62  =    0»  88 

83-11  66-82  0-85  ign.  0-4»  CaO.MgO**.  K  100*71 

32-99  66  22  0-43  CaO  0  14  =  10018 

81-88  63-42  8-23  igo.  1  20  -  99-68 

29-70  60-98  9-20  MgO  0  30  =  100  18 


An  itltered  zircon  from  the  pegmatyte  of  the  Schwslbenberg  has  been  analyzed  by  Woi&- 
Bchach  (2^  Kr..  7.  87,  1882).  as  follows;  cf.  cyrlolite  below. 

SiO,      ZrO,     ThO,   CeO,    SiiO,    Y,0,    Fe,0,    CaO     MgO  H,0 

2916      55-28      206      tr.      0-67      8-47      d-86      2*14      084      6  02  =  101*10 


Spezia  shows  that  the  color  of  zircon  Is  due  to  the  state  of  oxidation  of  the  iron,  varying  In 
O.F.  and  H.F.,  but  this  is  not  the  cause  of  the  change  of  density  Bometlmes  noted  ta  ignitioa 
(see  above).    Att.  Boc.  Tosc.,  13,  87,  1876. 

t5orby  assumed  the  presence  of  a  new  element,  "  Jargonfum,"  which  is  Dot  couflrmed  by 
Cociiran  (1.  c.)  and  others,  cf.  Cli.  News,  30,  7,  1869;  also  Proc.  Roy.  Soc,  17,  511.  1869,  18. 
197,  1870.  Traces  of  a  number  of  elements  have  been  spectraHy  idenlifled  by  Linuemann,  Ber. 
Ak.  Wien,  91  (2),  1019aDd  93  (2),  427, 1885  (in  Ch.  Mews,  62,  220,  etc.,  18t:S);  also  the  absorption 
lines  of  erbium  (and  didymiumj.  The  name  " potphraiilith  "  (voAvS,  manjf,  icpaai?,  mixturei 
is  suggested  as  appropriate  in  view  of  the  presence,  as  belier^  by  the  author,  of  the  elemunu, 
8n.  Pb,  Cu,  Bi,  Zr,  Al,  Fe.  Co,  Mn,  Zn.  M^,  U,  Er,  Ca,  K,  Na.  Li. 

Pyr~,  etc — Infusible;  the  colorless  varieties  are  unaltered,  the  red  become  colorless,  while 
dark  colored  varieties  are  made  white;  some  varieties  glow  and  increase  in  density  by  Ignition. 
Not  perceptibly  acted  upon  by  salt  of  phosphorus.  In  powder  is  decomposed  when  fused  with 
soda  on  the  platinum  wire,  and  if  the  product  is  dissolved  in  dilute  hydrochloiic  acid  it  gives 
the  orange  color  characteristic  of  zirconia  when  tested  with  turmeric  paper.  Hot  acted  upon  by 
acids  except  in  Une  powder  with  concentrated  sulphuric  acid.  Decomposed  by  fusion  with 
alltaliDe  carbonates  and  bisulphatea. 

Oba. — Occurs  in  crystalline  rocks,  especially  granular  limestone,  chloritle  and  other  scfaists; 
gneisi,  syenite;  also  in  granite;  sometimes  in  iron-ore  beds. 

Zireon-tjfffnite  is  a  coarse  syenltic  rock,  containing  crystals  of  zircon,  with  i^rite,  ebeolitc^ 
etc.  Crystals  are  common  In  most  auriferous  sands.  Sometimes  found  in  volcanic  rocks,  prob- 
ably iu  part  as  inclusions  derived  from  older  rocks.  Microscopic  examination  shows  it  to  be  a 
uot  uucommou  constituent  of  many  crystalline  ntcks.    Cf.  Ilosenb.,  Mikr.  Phys.,  810,  1886. 

Found  in  alluvial  sands  in  Ceylon;  in  the  gold  regions  of  the  Ural,  near.  Miask,  Berezor, 
Xevyaosk,  etc.;  at  Laurvik  and  Hak'edal  in  Norway;  at  Arendal,  In  the  iron  mines;  at  IIKterA: 
at  FredriksvarD.  in  zircon-syenite;  In  veins  In  tlie  augltc-syenitc of  the  Langesund  fiord;  atBilln 
in  Bohemia;  Sebnltz  In  Saxony;  Plltschtbal  in  l^rol;  in  lava  at  Niedermendig  in  Ihe  Eifel,  in 
red  crystals:  at  Expailly,  near  Puy  in  France;  In  Auvergne,  in  volcanic  tufa;  at  Vesuvius 
with  rhyacolite;  with  corundum,  etc..  at  Lonedo.  northern  Italy;  in  Scotland,  at  Scalpay,  Isle 
of  Hams;  at  Slrontiiin  in  Argylesliire;  in  the  auriferous  sands  of  the  Croghnn  Kinshela  Mtn., 
Ireland;  in  Greenland;  at  Isnnta  Rcea  in  Anti*»quia.  U.  S.  Colombia;  in  the  gold  regions  of 
Australia,  asalMudgee,  New  South  Wales,  and  many  other  poiuts,  especially  In  the  auriferous 
gravels;  alM>  with  topaz,  snd  with  cassiterite. 

In  N.  America,  in  Maine,  at.  Litchtield;  at  Mt.  Mica  in  Paris;  Greenwood;  Hebron.  In 
y»rmontt  at  Middlebury.    In  Conn.,  at  Norwich,  with  sillimanite,  rare;  at  Hnddam  (calyptolite) 
in  minute  crystals.    In  Jf.  York,  al  Hull's  mine  in  Moriiib,  Essex  Co.,  cinaamon-red,  iu  a  vein 
of  quartz;  nenr  ihc  outlet  of  Two  Ponds,  Orange  Co.,  with  scapolite.  pyroxene,  tmd  litaiiite,  in 
cr^'stals  sometimes  1  in.  in  length;  on  Deer  Hill,  1  m.  S.E.  of  Cnnlfrbury,  Orange  Co. .crys- 
tals abundant  of  a  dtrep  brownish  red  or  black  color,  and  ot-cnHiunally  ii  in.  in  length;  at  War- 
wick, at  Ihe  southern  base  of  Mount  Eve,  chorolatc-brown  crystals  iu  limestone  and  scapolite; 
near  Amity,  and  also  tn  Monroe  and  Cornwall,  at  several  localiiies,  of  white,  reddish  brown, 
clove-brown,  and  black  colon;  at  Diana  in  LewiitCo.,  iu  large  brown  cr>-8tals  sometimes  8  in. 
loDg,  with  titauite  and  scapolite,  rare;  in  St.  Lawrence  Co.,  with  apatite,  at  Kobinson's  in 
the  town  of  Hammond,  near  de  Long's  Mills,  some  of  the  crystals  1|  iu.  long  and  i  in.  wide,  and 
occasionally  containing  a  nucleus  of  rarbomiic  of  lime;  also  at  Rossie;  at  Fine,  in  laij^  prismatic 
crystals,  of  a  greenish  color;  also  at  Pitcairn  (f.  6);  at  Johnsbiirg,  in  Warren  Co.    In  N.  Jersey, 
at  it'^anklin;  at  Trenton  in  gneiss.    In  Penn.,  near  iionding,  in  large  crystals  in  magnetic  iron 
ore;  at  Kiiston,  in  mica  slate.   In  If.  Car.,  in  the  gold  sands  of  Burke.  McDowell,  Polk, 
Kiitberford,  and  oilier  wunties;  especially  abundant  in  Henderson  Co.,  on  the  sopth  side  of  the 
Blue  Rldi^e  near  Green  river,  at  the  Freeman  mine,  where  It  occurs  In  a  disintegrated  granitie 
or  /rneinsoid  rock  so  abundantly  that  it  has  been  mined  in  large  quantities  for  technical 
purpo8v.->;  tip  to  1889  this  and  the  Jones  mineare said  to  have  yielded  ilO  torn  of  zircons  (Hidden): 
in  nmgnetite  beds  of  the  Uuaka  Mts.;  also  at  other  points.   In  Colorado,  with  astrophyllite,  etc  . 
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in  the  Pike's  Peak  re^on  in  El  Paso  Co.;  at  Cheyeone  Mt.,  brilliant  reddish  brown  to  pink  or 
green  crystals  (f.  11)  id  quartz  often  surrounded  with  kaolinite.  In  Ga^ornia,  in  theauriferous 
gravel  of  the  north  fork  of  the  Americau  river,  and  elsewhere,  as  at  Spring  valley,  Cherokee, 
Butte  Co.;  Eagle  Gulch  and  Rock  Island  Hill,  Plumas  Co.;  Picayune  Fiat,  Fresno  Co.;  Navarro 
R,  Anderson  valley,  Mendocino  Co. 

In  Canada,  at  urenvllle,  Argenteuil  Co.,  in  crystalline  limestone,  with  wollastonite,  tUantte. 
nsphite;  St.  Jerdme  on  the  North  River  in  Terrebonne  Co.;  Mille  Isles;  abundant  and  some. 
nmes  hi  very  large  crystals,  with  gigantic  titanlten.  in  the  apatite  deposits  in  Templeton  and 
adjoining  townships  in  Ottawa  Co.,  Quebec:  fine  crystals,  sometimes  twins,  in  the  Sebastopol 
township,  Renfrew  Co.;  veiT  large  crystals  in  Brudenell  township,  Renfrew  Co.;  further  in 
North  Burgess,  Lanark  Co.;  in  syenite  on  Pic  Island,  L.  Superior,  The  Renfrew  crystals  are 
sometimes  upwards  of  6  inches  in  length  with  a  thickness  of  2  inches  or  more. 

The  name  Hyacinth  was  applied  by  tlie  ancients  to  a  bluish  violet  stone,  regarded  as  our 
■apphire,  and  was  derived  from  a  flower  (Uly)  so  called  of  this  color.  Jin  modem  minemlogj' s 
hyaeinih-eoler  is  reddish  orange  with  a  tin^  of  brown.]  lotngli  of  zircon  are  common  smoog 
ancient  gems,  and  the  fact  tb»t  the  lyneunum  of  Theophrastus  was,  as  he  says,  used  for  engnved 
signets,  while  at  the  same  time  electric  on  friction,  ana  often  amber-coloreu,  are  the  pmciptl 
evidence  that  it  was  our  zircon. 

Alt. — Zircon  is  one  of  the  least  alterable  of  minerals,  as  it  contains  no  protoxides,  snd  odIv 
the  most  insoluble  of  dioxides.  It,  however,  passes  to  a  hydrous  state,  becoming  isotropic  hq^ 
amorphous,  and  this  is  ntteuded  ultimately  with  a  loss  of  silica  and  the  addition  of  iron  oxide 
and  other  impurities  derived  from  infiltrating  waters.  AuerbaehUa,  maiacan,  eerttedite,  taekf- 
apAaUile,  eatjfpMite,  eyrtaUla  (see  beyond),  are  probably  altered  zircon. 

Arti£— Formed  in  crystals  by  action  of  silicon  chloride  On  zlrconia  (DaubrSe);  by  action  of 
silicon  fluoride  on  zlrconia,  or  of  zirconium  fluoride  on  quartz,  beautiful  transparent  oct^ednms 
resulting  (Devilie  and  Caron). 

ReC-'  Pr^-isschrift,  p.  72.  1825.    Kk.,  Min.  Russl.,  3.  180.  1868.  gives  im'  =  56°  89' 
Also  Dbr.,  for  Minsk,  pp  =  06°  39'  42" ;  Pfltschthal,  W  89'  14";  FredriksTftni,  M"  89'  S7";  Cey- 
lon, 56°  40'  10  ,  Pogg.,  107,  257,  1859. 

*  Cf.  Hiild.,  Min.  Mobs.,  2,  868,  1825;  also  Qdt.,  Index,  3,  858.  1891.  Gehmacher  has  noted 
Ticinal  planes  on  the  Pfltschthal  zircons,  Zs.  Er.,  13, 50, 1886.  Cross  and  HiUcbT&ud  (Colorado. 
Am.  J.  Sc.,  34,  284.  1882)  note  a  pyramid  <»,  with  pat  =  15°  14',  whence  a>  =  559  probably, 
ffio  =  16"  27';  they  suggest  the  less  probable  symbol  1414-25.  *  Hidden,  Burgess,  lb.,  29.  250, 
1^.  «  BrSgi^er,  Norway,  Ze.  Kr.,  16, 108,  1890.  »  Hidden,  Am.  J.  Sc.,  31,  SOT,  1881,  Fletcher, 
Pliil.  Mag..  1^,  26,  1881.  ■  Ann.  Mines,  10,  148,  1876.  Cf.  beccarite  bekiw  and  Madelung.  Zs. 
Kr.,  Q,  46,  1884.    '  Quoted  by  Rosenbusch,  Mikr.  Phys.,  811,  1886. 

Beccabitb  GraOarola,  Att.  Soc.  Tosc.,  4,  177,  1879,  7,  Proc.  Verb.,  82, 1890.  A  variety  of 
zircon  from  Ceylon.  Color  olive-green.  Optically  biaxial,  with  apparent  twinned  structure; 
a  basal  section  Is  divided  into  four  sectors  in  polarized  light.  Form  aud  other  characlera  like 
Eircon.  G.  =  6  54,  6  74.  Analysis:  SiO,  80-80,  ZrO.  6216,  Al.O,  3  62,  CaO  3  63,  ign.  0  32  = 
D8-93.    Named  for  Dr.  O.  Beccari. 

Alt«rad  Zircon — The  foUovring  tetragonal  zircon-like  minerals  are  in  part,  at  least,  altered 
zircon.    They  afford  more  or  less  water  on  ignition. 

Malacon.  Malakon  SeJteerer,  Pogg.,  62,  486.  1844.  pp'  —  65°  8'  to  55°  20'.  H.  —  6*5. 
&.  =  8'90-8-91.  Luster  vitreous  to  subvitreous.  Color  brown,  powder  raddlah  brown  or  on- 
colored.  From  HitterO  In  Norway;  and  Chanteloube,  Haute  Vienne,  occurring  In  thin  plates, 
over  8  to  4  mm,  thick,  and  occasionally  with  crystals  on  their  surface.  Named  from  ^crXaK-dS, 
ftyl.    Anal.  below. 

A  mintmi. found  with  columbite  at  Rosendal  near  BjOrkboda,  Finland,  has  been  referred  to 
adelpholite  A  Nordenskiaid  (p.  731),  but  an  analysis  by  A.  E.  NordenakiOld  {anal.  7)  shows  that 
It  is  an  al'sr-iid  zircon,  near  malacon  or  cyrtolite  (Ofv.  Ak.  Stockh.,  20,  452,  1863,  Pocir. .  ISA. 
615,  1864).  — . 

Tachvafhaltitb  Weibjfe,  Pogg.,  88.  160.  1853.  Crystals  like  those  of  zircon,  with  fonna 
m  (ilG),  a  (100)  and  two  octahedrons.  II.  =  5  5.  G.  =  8-6.  Luster  flubmetalHc  to  vitreous. 
Color  dark  reddish  brown.  Streak  dirty  yellow.  Subtranslucent.  From  granite  veins  in 
■cuetss  near  KragcrO  iu  Norway  with  tlUnite.  Named  from  taxOs,  guiek,  ana  a^aAros,  the 
mineral  flying  readily  from  the  gangue  when  struck. 

<Erbteditb  ForehhamiMT,  Pogg..  36,  630,  1835.  pp'  =  66"  484'.  H.  =  B'6.  G.  =  8*629. 
Luster  splendent,  adamantine.  Colur  reddish  brown.  From  Arendal  In  Norway,  and  commonly 
on  crystals  of  pyroxene.    Named  after  H.  Ch.  (Ersted  (1777-1851). 

AuERBACHiTE  Hermann,  J.  pr.  Ch.,  73,  209,  1858.  pp'  —  57°  17'  and  pp*'  =  94"*  89'  Kk. 
H.  —  6-5.  G, -  4  06.  Luster  creasy  to  vitreous,  weak.  Color  brownish  gray.  From  a  ^Uoeons 
schist.  District  of  Alexandrovsk.  Russia.  Named  after  Dr.  Auerbsch,  by  wfawn  the  ccystab 
were  first  studied. 

Anal.—l,  Scheerer,  1,  c.  2,  Damour,  Ann.  Cb.  Phys.,  24.  87,  1848.  8,  Henn&nn  J  T,r 
Chem.,  63,  82,  1851.  4,  J.  P.  Cooke,  I.  c.  5,  6.  Knowltun,  I.  c.  7,  A.  E.  NordenskiOld  \  r 
S,  Berlin,  Pogg.,  88. 161,  1858.   9,  Forchhammer,  I.  c.   10,  Hennann,  1.  c.  '   '  ' 
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SiO,   ZrO.  Fe«0,  UiO,  FeO  T,0.  HgO  B|0 

1.  JToteem,  HUtaiO         81-81  68-40  0-41    —     —    0  84  O  il  8'08  CaO  0  89  =  88  W 

2.  *'       Cfaanteloube   80-67  6117  8-«7    —     _     _     —    8*09  CaO  0  08.  MnO 

[0-14  =  09  08 

a       *•        IlmeaMtfl.      8187  59  82     —  —  8-11    —      —  4  00  MnO  120  =  100 

4.  Or-taliie,  Rockport        37-90  66-fi8   2-57*  _  ~      —      —  219  =  90-60 

B.                      "          1 86-88  60-78     —  1-59  8-68   2  07*   tr.  4  66  8n0»  0  47  =  99-48 

6.  "           *'           8618  64  60-   —  1 40  —    l  ^O*  tr.      -  SdO,  0  41  =  98-97 

7.  Adehhotitef  Finland     84  88  67*48  8  47  —  —    S-W   —  »-S8  SdO,  0-61  ^  99  89 

8.  JbcAjHif|)Aa<(.,  Norway  84'S8  88-96  8  79  —  —  18-88^  —  8-49  A),0. 1-85  =  99-98 

9.  (EnUdiU,  Areudal       19-71  68  86*   —  —  114    —    8-OS  6-68  CrO  8  61  =  100 

10.  AwrbadUte,  RiuBia      48-91  6518    —  —  0-86    —     —  0-95  =  99-97 

•  With  some  FeO.  ^  With  some  TlOi.  •  With  tnce  of  maoganese.  '  Cerium  oxides.  *  ThOi. 

CntTOUTE.  HalacoD,  Altered  Zircon,  /.  P.  Cooke,  Am.  J.  Sc.,  43,  828,  1867;  CvrtoIIte 
W.  J.  KnowUon,  ib.,  44,  284.  Form  a  combination  of  m  (110)  and  a  OOl),  aud  resembling  a 
liiombic  dodecahedron,  the  pyramidal  faces  e  strongly  curved.  H.  —  6-6'5;  after  ignition  7-7'6 
Cooke.  G.  =  8-98-404  Cooke;  8-86-8-97  Knowlton.  Lueler  somewhat  adamamfne.  Color 
browntsfa  red;  powder  the  same.  From  Rockport,  Mass.,  in  granite,  with  danalite  and  cryo- 
pbyllite.    Named  from  leuproi,  bent.    See  analyses  4-6  above. 

A  mineral  regarded  as  related  to  cyrlollie  by  Nordetukidid  {G.  FQr.  FOrh.,  3,  229,  187(^ 
has  ihe  following  characters:  In  tetragonal cry8ta)s,mni0)  and0(lOl),  lesembllDg  a  rhomhle 
dotlecahedroD.  Color  yellow  to  yellowish  brown.  TrauslucenL  H.  —  5*5-8.  0.  =  8*88. 
Aitalysis: 

SiO,      ZiO,  Er,0,.Y,0,  Ce,0,     CaO     MgO     H,0    Al.O.  FeO 

27-68      41-78       8  49       8-98      6  06      110      18  07      fr.      (r.  =  18014 

Occurs  with  fergusonlte.  arrlienite,  xenotfme,  at  Ytterby,  Sweden. 

An  analysis  by  Blomatraod  (Ak.  M.  Stockh..  Bifaang,  13  (8),  No.  10. 1886)  of  Uie  same 
mineral  from  Y tierby  gave: 

SIOi     ZrO,    Y,Oi»   FeO    CaO  MgO  CuO   Nr,0  H,0 
}  28-98    41*17    10-98    1-51     6-85    ir.     017    0  89    12  30  Cerium  earths  tr.  =  100 

•  Y,0>  =  Yttrium  earths. 

The  name  andtrhergiu  is  proposed  for  the  mineral,  but  as  noted  \iy  BSckstrOm  (Zs.  Kr.,  IB, 
88,  1888)  it  is  undoubtedly  only  a  pseudomorph,  and  belongs  with  the  uncertain  minerals  called 
cyrtolite. 

A  mineral  having  the  external  aspect  of  cyrtolite  occurs  rather  abundantly  in  crystal- 
line aggregates  and  nutssive,  at  Bnmchville,  Conn.;  also  in  Mitchell  and  Henderson  counties, 
N.  Carolina;  further  similarly  and  in  large  quantities  lu  Llano  Co.,  Texas  (G.  =8-662)  with 

fadolinite  and  other  rare  species.    It  has  not  been  analyzed,  and  while  probably  altered  and 
yd  rated  It  seems  probable  that  the  original  mineral  may  nave  been  a  more  complex  species  than 
ordinary  zircon.   Cf.  alvite  below;  also  anal,  by  Woitschacb,  quoted  on  p.  486. 
A  mineral  from  the  feldspar  quarries  at  Aire  near  Areudal  gave  LlndstrOm: 

SIO,       X"     ZrO,     PbO  re,0,  T,0,»  Oe.O,-  BeO*    MnO    CaO    MffO  iga. 
26-10   2-78   82-48   0  46   6-61    1*08   8-27   14  78   0  87   2  44   1-06   8  84  UO.  tr.  =  96-86 

*  Metallic  adds.      ^  Yttrium  earths.      '  Cerium  oxides.      *  Incl.  Al«Oa  In  small  amount. 

This  is  called  aMte  by  NordenskiOld.  who  quotes  the  above  analj^  (6.  FOr.  FOrh.,  9,  88, 
1887).  Ue  legardsthe  anderbeigite  of  Blomstrand  as  taking  the  pkioe  in  the  pegmatvte  veins  of 
fioutbern  Norway  of  the  alvite  of  the  Arendal  region.  The  original  alvite  was  aescribed  as 
follows:  _ 

Al-TITK  D.  Forhei  A  T.  Dahll,  Nyt  Mag.,  8,  228,  185iS.  Tetragonal.  Crystals  like  those  of 
zircon.  H.=6-5.  G.^S  OOl  AWe;  8-46  Helle.  Luster  greasy.  Color  reddish  brown,  becoming 
grayish  brown  by  lUteratioo.  Subtranslucent  to  opaque.  A  very  small  portion,  somewhat 
altered,  afforded: 

SiOa     ThOi?    ZrOi     T.Oi    Ce,Oi  A],0,,BeO  Fe.Oi    CaO     H,0  SnO>,CuO 
20-88      15-18      8-93      28-01      0  27      1411      9  66      0  40      9-82      tr.  -  9616 

fields  water  B.B..  but  is  infusible;  with  the  fluxes  reacts  for  Iron  but  not  for  titanium.  In- 
Boluble  in  acida.    From  Helle  and  NarestO  In  Norway,  with  feldspar  aud  black  mica. 

A  mineral  from  the  granite  of  Devil's  Head  Mt.,  Douglas  Co.,  Colorado,  in  the  Pike's  Peak 
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no.  ZrO,'  0e,O.*  Er/>.  YiO.  Fs^  HnO  CftO  IC,0  V«,0  H,0  P,Ot  P 

1.  30-64  48-55   1-20  4-76   3-48  5-97   0-57  2  04«  010  O'SO  12  00  1  75  0-43=100-» 

2.  20-06  47-99  1-41  4  77  3-37  fi-58  0-47  2  13*  0-20  0  46  13-87  I  M  0-25=100M 
&        19  31  51-00   0-60  4-5S   813  4  86   O'SS  3  15  0  17  0  42  13  97  0-98  0-43=100^4 

396.  TOORnS.  ThorltB»n..Ak.H.Siockh.,  p.  1,1829.  Omnglt  AMmiuinn,  Pogg.,  82, 
961,  1851.   Umnotborite  P.  CWf^.  J.  Am.  Ch.  8oc.,  3.  78. 1880.  Torit. 

T<ftragon!il.  Axis  ^  =  0*6403.  In  square  prisms  m  (110,/),  with  pynunid 
»  (111,  1),  also  the  zirconoid  «  (311,  3;J);  pp'  =  56"  40'  Breithanpt' 
The  form  resembles  that  of  zircon.    Also  miissive  and  compact. 

Cleiwage;  »i  distinct.  Fracture  conchoidal.  Brittle.  H.  =  4*5-5. 
G.  =  5.*19-5-40  omngite;  4'4^'8  thorite.    Luster  of  surface  of 
fresh  fmcture  vitreous  to  resinous;  in  part  greasy.    Color  orange- 
yellow,  brownish  yellow;  also  black,  inclining  to  brown.  Streak 
^^i^SZ?*     light  orange  to  dark  brown.    Transparent  in  thin  splinters  to  nearlj 
^S^^      opaque.   Optically  uniaxial,  positive,  when  unaltered,  but  becoming 
Korway;  Bgr.  isotropic  and  amorphous. 

Am  origlDslly  described,  occurs  in  black  octabedral  cmtals  (calM 
Isometric  by  Dufreooy).  ti.  =  4  680  Ben.;  4  686  Berremano;  4-S44-4-887  ObydieDius.  Ftnr 
found  OD  the  island  LbvO,  opposite  Brevlk.   Later  fouad  in  large  crystals  near  Arendal. 

3.  Orangite.    In  bright  oniure-yellow  tetragonal  crystals,  near  zircon  in  angle;  also  di&9> 
aive,  first  nesci-ibed  from  llie  Brevik  region.     G.  =  6  iJ97  Bergemano;  5-84  Knntz;  5-W 
Damour;  4  8S8-5-205  Cbydeuius.   Sometimes  forms  tbe  kernel  of  a  crystal  externally  ^teied  ' 
to  thorite.   Supposed  by  Bcrgemanu  to  contain  a  new  metal  called  by  Xxim.  donarium.  Seep.  1050. 

Tbe  zircon.like  tetragonal  form  was  first  recognized  by  Zschau',  and  more  accurate  meamte- 
ments  were  later  made  by  Breithanpt.  The  identity  of  thorite  and  oran^te  was  early  proved, 
and  later  it  was  shown  ilmt  both  were  undoubtedly  altered  hydrous  forms  of  an  anhydrous 
thorium  xilicsle  isomorphoiis  with  zircon. 

8.  Uranoihorite.  Massive.  Fmcture  subconcboidal.  H.  =6.  G.  =  4-126.  Luster 
resinous  to  subvitreous  Color  dark  i-ed-brown.  Streak  yellow-browu.  B.B.  infusible,  Frraa 
the  Champlain  iron  rej^ou.  N.  Y.,  exact  locality  unknown  (anal.  6);  also  a  similar  variety  from 
Norway,  anal.  3,  4. 

Comp.— Originally  anhydrous  thorium  silicate,  ThSiO,  or  ThO,.SiO,  —  Silica 
18-5,  thorina  81-5  =  100.    All  analyses  show  water,  and  sometimes  uranium. 

Anal.— 1.  Damour,  C.  R.  34.  685,  1853.  Ann.  Mines.  1.  687.  1852.  Also  incomplete 
analyses  by  Bergemann,  Cliydvnius.  3,  Bvrzeliiis,  Ak.  11.  Stockli.,  p.  1,  )8'.29.  alsoPoj;^..  IS, 
638,  1839  (the  latter  with  the  iiual.  in  slightly  diUcreut  form).    3,  LiiidstrOin,  0.  FOr.  FOrh.,  6, 

000,  1881.   4,  NordeuskiQld,  ib.,  3,  338,  1876.   6,  Parsons,  quoted  by  Collier,  J.  Am.  Ch.  Soc. 
2,  78.  1880. 

G.         SiO.   ThO,  U,0,  PbO  Fe,0,  A1,0,  Ce»0.  CaO  MgO  Alk.  H»0 

1.  Orangite  519        17  53   7165   118   0  88   0  58«  017     —    1-69    tr.     0-47«  814 

[=  100-14 

8.  Thm-ite  4  8        18-98  57  91   1-68  0  80  6  79^  0  06    —    2-58  0  86  9-50 

rSnO,  0-01.  Insol.  1-70  =  99-51 

8.  Hitlert,  TkorUe  17'47  48-66  9*00  1-26  6-69  0*13  S  IS-  1-89  0  05  O-aC  10-t« 

[P.O.  0-98  =  fts  ri 

4.  Arenilal  4-38        17  04   50  06   9-78   1  67   7-60     —    1  89   199   0  38     —     9  46 

[P.O.  0  8ft  =  100  IS 

6.  L.  Champlain    4126      19  88  63-07  g-Mt  0*40  4  01   0  33    —    S-84  0  04  O  il  11-31 

[=  99-95 

•  Incl.  0-28  MdiO,         ^  Incl.  2  39  Mn,0,.     '   <  Incl.  014  K,0.   *  014  K,0. 
•Incl.  Y,0,.  'K,O0I8.  « U0». 

Composition  discussed  by  Xilson,  Ofv.  Ak.  Slockh..  39,  No.  7,  8.  1887.  Investinition  o£ 
absorplioii-Iiiies,  didytniuin  rhieUy,  also  erbium,  samarium,  thulium,  etc.,  Er&ss  and  Kilsoo. 
Ofv.  Ak.  i5U)ckh.,  44,  a(t4.  18H7. 

Pyr.,  etc.— In  tlie  closed  tube  yields  water;  tbe  orange  variety  becomes  dull  brown ,  nnd.  on 
cooling,  ornrige  again.  B.B.  on  chareoal  infusible,  the  edges  only  being  slightly  glazed;  with 
borax  i\  yellowish  pearl,  becoming  colorless  on  coolinc;  with  salt  of  phosi^morus  a  coTorlesa  elans, 
which  Uecriines  milky  Hod  greenish  on  cooling;  with  borax  an  orange  glass  when  hot,  which  be- 
comes grayish  on  cooling.   A  little  uiier  being  addetl,  the  orange  color  remaios  after  cooling. 
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the  pboBphate,  Mnotime,  are  not  UDComnum;  also  further,  that  sUlca  Is  oommonly  preaent  la  tbt 
phosphate,  monazite,  and  Bometimes  in  small  amount  in  xenotlme.  That  It  really  belongs  lo  (be 
emutiiutioa  of  the  mineral  in  these  cases  has  been  seriously  questioned. 

B.B.  infusible;  becomes  brown  on  ignition,  but  turns  orange  ^aln  on  cooling. 

Occurs  in  dislategrated  granite  or  gneiss,  iu  Henderson  Co.,N.  C.;  the  localities  are  theFte^ 
man  miue.  Green  Birer,  and  on  Price  land  8  miles  southwest ;  it  Is  asBOciated  with  zficoB,  aod 
sometimes  implanted  upon  it  in  pamllel  position. 

Mamed  for  Dr.  Carl  Auer  ron  Welabach. 


11.   Banbarite-Topaz  Group.  Orthorhombic. 


396.  Banbnrito 

397.  Topu 

398.  Andaluite 


RB,(SiO,),  or  (BO)RSiO,. 


CaB,(8iO,). 
(A1(0,F,)  )AlSiO, 
(AlO)AlSiO, 


or 


0-5444 
0-5285 
0-5070 
0-9861 


0-4807 
0-4770 
0-4749 
0-7025 


899.  SiUimanitd        Al,SiO,  Orthorhombic        dih  =  0*970 : 1 

400.  Oyanite  Al^iO.  Triclinic 

:  J  :  i  =a  0'8994  : 1 :  0  7090;  a  =  90"  5*',     =  lOl"  2',  y  =  105"  44§'. 

The  close  lesemblancu  In  angle  and  habit  between  Danhurite  and  Topaz,  and  further  the 
relation  in  form  between  Topaz  and  Andalusiie  (tliougli  less  close),  make  it  probable  that  <^ihs 
formulHS  for  the  two  last  meutioned  species,  given  above,  sbould  be  accepted,  and  that  thry 
should  be  included  with  Danburite  in  a  single  group  of  orthosiiicatea.  To  Sillimanite  the  same 
formulii  as  that  of  Andalusfte  probably  belongs  (Qroth.Clarke).wbileC7aniteiBUDcertaiDi  Gntk 
regards  it  as  a  haste  metasiUcate  (A10)^0s  Instead  of  a  basic  orthosUlcate. 

30«.  DAKBURITXI.   8hepard,  Am.  J.  Sc.,  36,  137,  1839. 
Oi-thorhombic.    Axes  &:h:6  =  0*544444  :  1  :  0*480739  E.  S.  Dana'. 
100  A  110  =:  28*^  33'  67",      001  A  101  =  41°  26'  39",     001  A  Oil  = 
25'  40'  32". 

Formi<  I         r  (600,  i-\f  C  (308,  %  if        p  (081,  S  t)  v  (133,  1-3) 

a  (100,  i-i)         I  (120,  d  (101,  l-i)         t  (0101,  10-1}*       r  (121.  2-5) 

b  (010.  i-i)         p  (870,  t-J)*  X  (801,  8-i)         h  (O  U'l,  11-i)*       A  (143,  34) 

e  (001.  0)         V  (250,  t  (021  2-i)         9  (O  ie-l,  16-1)       6  (141.  44) 

*  (880,  i-l)        S  (180.  »-^)*_  «(041.  4-i)  o  (111.  1)  .>3(9-410.  ^4)*' 

m  (110.  /)         '  (810-0  „  (092,  e  (221.  2)  V  H^)»t 

M  (560.  <-!)*      »         1-*)  /  (061.  6.I)*         <  (831,  8-1)  ff  'v»78.  H)* 

M  (880,  *.|)        t  (108,  l-i)  g  (071.  7-l)«         «  (124.  i-3) 

Schuster*  odds  many  vicinal  planes,  including  the  following  in  the  prismatic  zone:  iO  i9% 
7-15  0,  5  11  0,  5  12  0,  7  18-0,  6-14  0,  7-2D  0,  5  16  0. 

kk  -   =   39"  54  »   =  188*  88' 

mm-'  =  •57'  T   54"  „.    _  ak- 

jfjf  =  lorsif  5- 

nn'  =  49=20  ^Zlt^^fr 
as*      =    88'  48'  gg'  =  165°  11' 

CC     =    60*68'  „    _  «. 


eu 

18°  4i' 

69 

44*30' 

ev 

83°  8' 

oo'" 

39°  88' 

er 

52°  88 

Si'" 

87°  31' 

nA 

48°  23' 

vv" 
rr'" 

47°  29' 
7V  W 

00' 

77"  8' 

XX"' 

88°  40' 
M°2r 

rr" 

64°  5r 

tnd 

AA' 

85°  181' 

mw 

64°  54' 
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AnaL— 1,  Bmith  and  Bnuh,  Am.  J.  Sc.,  1«,  365,  1858.  2,  Conutock,  ib.,  30,  117,  1880 
8,  Whitfleld.  ib.,  34,  385,  1887.  4.  Bodewjg.  Zs.  Kr.,  8,  217,  1888.  5,  Id.,  ib..  7,  891, 18tB 
6,  Ludwig,  Ber.  Ak.  Wiea.  86  (1),  370,  1882. 

G.  810.  B,Oi  CaO  \«^. 

1.  Danbury  4  48  15  27*44  2^-87  0  50  A],0„Fe.O,,HQ,0.  0*86,  IfgO  0-40  ss  9ft^ 

2.  Ruasell  8  008  I  48  28  26-98  28-24  0  68  Al,0„FetO,  0  47  =  09  SO 
8.  "  49  70  25  80  28  28  0-30  A1,0„  Fe,0,  1 02  =  99*96 
4.      "  4  48-57  28  61  23  08     —  Al,0,,Fe,Oj  0  84  =  lOO  SS 

6.  Skopi       2-986      |  48  66   28  09   22  90     —  AUG.  0-U8,  Fe,0,  0  28  9»-96 
6.     *'  3  985         48  52   a«  77   23  08     —  MgO  0  80  =  100  62 

The  boron,  orerlooked  by  Sbepard.  was  first  detected  hy  Emi,  see  5th  Ed.,  p.  339.  Tbe 
doubtful  barsowite.  CaAUBiiO^  (see  p.  840),  is  regurded  by  some  authors  as  related  to  danburite. 

Pyr.,  etc.— B.13.  fuses  at  8-5  to  a  colorless  glass,  and  imparts  a  green  culor  to  tbu  U.  F. 
(boron).  Not  decomposed  by  bydrocbloric  acid,  but  sutUcieotly  nttacked  for  the  solutioD  to  givt 
the  reaction  of  boricacid  witb  turmeric  paper.  When  previously  ignited  geUtiuizes  will)  hydiu- 
chloric  acid.   Pbosphoresces  on  beating,  giving  a  reddish  light. 

Obi.— Occurs  at  Danbury,  Connecticut  (the  original  locality),  embedded  vitb  microcllneud 
ollgoclasein  dolomite.  At  Russell.  N.  T.,  abundant  In  fine  crystals,  often  large  (to  4  Id.  in 
length),  also  massive;  the  crystals  line  cavities  or  seams  tilled  witb  calcite  in  the  massive  miDt-nl 
or  tlie  enclosiag  ^uitic  rock,  associated  with  pyroxene,  titanite,  tourmaline,  mica,  quanz. 
pyrite.  On  tbe  Piz  Valatscba,  tbe  nortbero  spur  of  Mt.  Skopi  soiitb  of  Disacntis  in  eastern  8wii- 
zerlftud,  in  slender  prismiitic  crystals,  transparent  and  nearly  colorless,  often  covered  with  or 
encloslug  tine  scaly  chlorite,  also  enclosing  needles  of  tourmaline;  these  crystals  early  pasMl 
under  the  name  bementite  among  collectors  (after  C.  S.  Bement  of  Fbtladelphia). 

Ret—'  Russell,  N.  Y.,  Am.  J.  Sc.,  20,  lit.  1880,  planes  not  otherwise  noted  first  observed 
on  Russell  ci7»tals.  ■  Hintze,  Piz  Valatscba,  Kr.,  7.  296,  1883.  >  Id.,  ibid.,  p.  591.  li^KL 
« Schuster.  Hio.  Mitth.,  6,  897.  188-^,  9,  801.  1884.   *  GOtz,  Mitth.  Unir.  Qralbwald,  18M. 

•  Danbury,  Bull.  Soc.  Uin..  3,  195,  1880. 

397.  TOPAZ.  Not  rojra'C/oS.Topazius,  ffr.  Hift..  or  [=  Chrysolite  pt].  Cbrvsft- 

lithoB  pt.  PUn.,  37,  42.  Topasins  vulgaris  =  Cbrysolithos  veterum  de  Boot.  U«mm.,  1636. 
Chrysolilbus  de  Last,  De  Gemm.  et  Lap.,  1647.  Topnziiis  vera  Saxouia,  Flenekel,  Act.  Ac.  X. 
Cur.,4,  3IB.  Topas  WbW.,  117,  1747.  Topaspt.  [r«it  Beryl,  etc.]  Cro«**.,  48. 1768.  Chr>-9olithiB 
(fr.  Saxony)  Linn..  Syst.,  17ti8.  Topaze  du  Bresil.  T.  dc  Saxe,  da  LUU.  Crist.,  1772,  1783.  wilh 
figs.  Si.Al,  and  Fluorine  Klapr.,  Mem.  read  before  Ac.  Wiss.  Berlin,  1804.  Beltr..  -4,  160.  li*07; 
Vaug.,  J.  Mines.  16,  469,  1804  (with  ref.  to  Klapr.).  Pyropbysalite  Hit.  d  Ben.,  Afh.,  1,  HI. 
1806.  Gehl.  J.,  3^124.  1807  =  Physalltb  Wurn.,  Hoffm.  Min.,  4.  b,  114.  1817. 

PycNiTE.    Weisser  StnngenschArl  <?«nn.;  ir«r».,  Ueb.  Cronst.,  169. 1'ffiO.   Schori  uuuic  en 

Eriames  strlees  (fr.  Altenberg)  Sage,  Min.,  1,  301, 1777;  de  Liete.  Crist.,  2,  430. 1783.  ScbOrlartiKr 
loryl  [var.  of  Beryl]  Wern..  Bergm.  J..  I.  874,  889,  1789,  Stangenstein  [species]  Kant.,  Mus. 
Leak.,  1789;  Tab.,  30,  69,  1800.  Sciiorl  blancbfttre  Delameth.,  Sciagr..  1,  289:  Leuoolile  pt.  id, 
T.  T.,  2,  275,  1797.  Scborlite  Klapr  ,  Crell's  Ann.,  1,  395. 1788.  Sborlite  Kirwan.  Min.,  1,396, 
1794.   Pycnite  S.,  Tr..  3. 1801.   Si  +  Al  +  F,  BuehoU.  Schw.  J.,  1,  835.  1808. 

Orthorhombic.   Axes  (t:h:d  =  0-538543  :  1 :  0'4769T6  Koksharov'. 

100  A  110  =  37"  51'  30",  001  A  101  =  43°  3'  53",  001  A  Oil  =  35"  30'  0". 

Fotmi>:  ,  (5110,  t-V)  X  (048,  J-I)  u  (111.  1)  «  (tO-8-9,V-|t 

«  (100,  f-i)  «  (3M,  i-l)  J  (068,  l-l)  8  (665.  |)  7   (468.  2  Ji 

6  (010,  <-!)  g  (130,  ,--5)  F  (0  12-7,  V  O  ^  (883,  |)  i>  (183.  l-5i 
e  (001.  O)  „  (140,  a)  /  (081,2-1)  c  (658.  |)  x  (948.  f5i 
WfSlO  iS)  «(150.  i-S)  r(018-7.V-D  »(16  16-9,  V)  ^  (864. 1 5) 
«aio'7>  P- (160,  1-6)            ff(052.|-i)  o   (221.3)  «   (131. 2-5i 

«         A)  k  m\,  3-n  I    (1616-7.  -V)  <r  (T  H  i  \  i) 

0  Im'm  (102.fi)  »  (010-3,  .'^I)  e  (441.4)  r  (241,  4-*J. 
B  «40*  n             ^                         y  <041*  *  ^>            ^                           •    (133,  1-5) 

f  S-0  \^)        *  «  (081-  r  mi2  '    (26.^-  » 

*  p  (101,  l-i)  ^  (312,1-8)  a 

M  (280.  ^        J  t  (2-2-13.  A)         x  (218,  |-§)  f  ^J"  {.J 

7  (580.  M)  ;         l>  r  (229.  t)  a  (212,  1-2)  ^SS' t 

T  (718-0,  W^)       p  (TOi.  7.n  -D  (335.  |)  T  (211,  2-2)  '   \^  .4 

Z  (8-15*0.  i^)       ^  "  (323.  I)  .   (14-81B.  fH)        ?  X' !  ft 

1  (180.  *4)  ^(033.f0  t  (445,  ^  (lOS*?;  ^J^R 

j8  (Oil.  1-1) 
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H.  =  8.  G.  =  3'4-3*65.  Luster  vitreous.  Color  straw-yellow,  wine-yellow,  white, 
grayish,  greenish,  bluish,  reddish.  Streak  uncolored.  Transparent  to  subtraDfr- 
Incent. 

Optically  -|-.  Ax.  pi.  \  b,  Bx  X  Axial  angles  very  variable  in  crystak 
from  different  localities  and  even  in  plates  from  tne  same  crystal.  Gf.  Dx.  and 
Mid.';  the  latter  regards  topaa  aa  paeado-orthorlu>mbio  and  monoolinic  BefiractiTe 
indices  and  axial  angles': 


Brazil,  Dx.: 

=  1-6149      ff^  = 
Also  measured 


1-61(S0 
1-6174 


-  1-6224 
=  1-6286 


(1)    2B_  =  120'  40'  (2)  2i;  = 
2^  =  72',  81'  W,  M». 


2V-  =  66'  14'  2B,  =  m*  I' 
2Vi  -  66'    8'      2^  =  ISO"  41' 

118'  60'      2£h  =  lis*  ^ 


=  1-62820 
=  1-62740 


Agalu,'  FeusBner: 

a,  =  1-61SS9     fij  =  1-61808  y,  =  1-63B10 

ScbneckeDStelD,  Dz.: 
a,  =  1-61400       yCf,  =  1  61644 

=  1-61886      p„  =  1  62071 

Measured  2£.  -  114'  18* 

Nerddnak,  HQhlbeinu: 

a  fl  r 

For  B  1-61000  1-61278        1  61926 

"   C  1-61091  1-61366  1-62019 

"   D  1-61827  1-61597        1  62263 

"  £  1-61616  1-61882  1-62543 

"   F  1-61870  1-63184  1-68798 

ScbDeckeDsteiu: 

Tor  D  1'81549  1*61808  1-62B00 

Also  Brazil: 

For  D  1-63086  1  68077  1-68747 


aV,  =  »1*  4T 


2E,  =  iirw 


2V,  =  62'  12' 

2V^  =  61'  sr 

8E,  =  118'  88' 


2E,  =  US'  14 

2E^  =  iia* » 


2V  (calc.) 
65'  581' 
65°  68' 
65'  41' 
66<  12^' 
64'  S4' 


2y  (meaa.) 

66'  IJ' 


68*  19*  63*  sr 

49*  81-8        49'  87' 


7ar. — 1.  Ordinary.  In  prismalic  crystals  usually  colorless  or  pale  yellow,  less  often  pal« 
blue,  pink,  etc.  Sometimes  apparentW  hemimorphic,  though  not  so  in  fact.  The  color  of  some 
deep  wioe-jellow  Russian  crystals  fades  out  on  exposure  to  the  daylight;  the  yellow  of  the 
Brazilian  ciyatals  Is  changed  by  heating  to  apnle  rose-pink. 

Cburch  obtained  for  white  flawless  Brazilian  crystals:  O.  =  8*671.  8-672,  8-585.  S*SO{^  8-997; 
wlne^ellow  G.  =  8-689,  and  after  ignition  8-&S3;  sky-blue  O.  =  8  541. 

PhysalUe,  or  pyrophytalUe,  is  a  coaTse  nearly  opaque  variety,  in  yellowish  white  large  crj-stals 
from  Hnbo;  it  iuUimesceswhen  heated,  and  hence  its  name  from  tpvaaXiS,  bvAbte,  and  icvfj,  firt. 

2.  Pycnite.  Structure  columnar,  but  very  compact.  Has  been  considered  a  distinct  qieciea 
on  the  ground  of  compositiou  and  crystallization  (made  monoclinic  by  Forcbharamer).  But 
Rose  made  out  that  the  cleavage  was  the  same,  and  the  form  probably  the  same;  and  Dn 
Glolzeaux  showed  that  the  oplfcal  characters  were  those  of  topaz.  Fmally  Rammelsbeig'i 
analysis  (11)  gives  the  same  composition.   Named  from  xvicyoS,  thick. 

Comp.— (Al{0,FJ)AlSiO  Groth.  The  ratio  of  0  :  2F  =  5  :  1,  whence  the 
empirical  formula  Al„Si,0,,F,,  =  Silicon  15-5,  aluminium  29'9,  fluorine  lT-6, 
oxygen  36-9  =  100,  or  Silica  33-3,  alumina  56-5,  fluorine  17*6  =  107-4,  deduct 
(0  =  2P)  7-4  =  100. 

AnaL— 1-6,  Kg.,  J.  pr.  Ch.,  96,  7,  1865.  6,  7,  Klemm,  Inaug.  Diss.,  Jena,  1878.  8.  Sommer 
lad,  Zs.  O.  Oes..  36,  647,  1884.  9,  Whitfield,  Am.  J.  Sc.,  39,  878,  1886  (also  Oenth,  Am.  Phil 
Boc.,  Oct.  2.  1885).  10,  HUlebrand,  U.  S.  O.  Surv.  Bull.,  30,  p.  71.  1886.  lU  fig-.  Ic 
13,  Klemm,  1.  c.  Also  6tb  Ed.,  p.  878. 


O. 

SiO. 

A1.0, 

F 

1.  Brazil 

8*661 

I  88-78 

57-89 

16-12 

107-24 

2.  Schneckenatetn 

i  38-58 

56-54 

18-62 

108-69 

8.  Scblackenwald 

8-520 

i  83-37 

56  28 

1854 

10819 

4.  Trumbull 

8-514 

82-38 

55-82 

16-12 

103-82 

51  AduD  Chalon 

8-563 

83-56 

56  28 

18-80 

108-14 

6.  Alien  berg,  eryil. 

8-528 

1  88-82 

56-35 

17-45 

107-18 

t.  Mlask 

8*531 

88-47 

66-63 

1717 

107-17 

8.  Mt.  Btecbofl.  Tasmania,  mau. 

8-456 

88  34 

57-03 

17-64 

CrO  0*88 
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O.         6iO,   AUO,  F 

9.  Slonebam,  Me.  8*61        81-93  57  88   16  99  Na,0 1-88,  K.O0-1S.  HiOO  dO 

10.  Pike's  Peak,  Col.  8-ST8        88  15   57-01    16  04  =  106  20   .  [=  107'87 

11.  Altenberg,  Fvcnite  8-688        8S-2B   55-86   18  28  =  107-42 

12.  Blnbo,  I^rophpaam  8-49      |  88  64   56  21    17  11  =  106  96 
Ttie  oxygea  equivaleat  of  the  fluorine  (=  6  to  7  p.  c.)  la  to  be  deducted. 

Pyr^  flta— B.B.  infusible.  Fused  in  the  closed  tube,  with  previously  fused  and  puWerized 
ult  of  pbosphoms,  etches  the  class,  giving  off  silicon  fluoride  which  forms  a  ring  of  StOi  above. 
With  cobalt  solution  the  pulverized  mineral  gives  a  floe  blue  on  heating.   Only  partially  attacked 

by  sulphuric  acid. 

A  varitty  of  topaz  from  Brazil,  when  heated,  assumes  a  pink  or  red  hue,  resembling  the 

Baias  ruby. 

Obs. — Topaz  usually  occurs  io  gueiss  or  craoite,  with  tourmaline,  mica,  and  beryl,  occasion- 
ally witb  apante,  fluorite,  andcassiterite;  also  lu  Uilcose  rock,  as  in  Brazil,  with  euclase,  etc..  or  in 
mica  fllate.  With  quartz,  tounnaliae,  and  lithomarge,  forma  the  topaz  rock  of  Werner  {toptuo- 
wtM,  HaQy).   Less  frequently  it  occurs  id  ciivities  in  rbyolyte  and  similar  volcanic  rocks. 

Topaz  often  coniaina  inclusions  of  liquid  carbon  dioxide.  Alinute  crvstals  of  tliree  or  four 
different  kinds,  and  two  or  three  kinds  of  liquids,  were  detected  by  Brewster  in  crystals  of 
topaz.  Edinb.  Trans.,  10,  and  later  Ediub.  N.  Phil.  J.,  16,  180,  Proc.  li.  See.  Edinb.,  4.  548, 
6,95.  For  later  observations  see  Hartley,  J.  Ch.  Soc,  31,  241,  1877:  Erbard  and  Stelzner. 
Miu.  Uitth.,  1,  450,  1678;  also  Kd.,  Jb.  Mm.,  1,  242,  1886.  Crjstals  from  San  Luis  Polosi  are 
sometioes  reid  with  enclosed  rutile. 

Fine  topaz  comes  from  the  Urals,  from  Alabashka,  not  far  from  Mursiuka  in  the  region 
of  Efc&tertuburg :  from  Minsk  in  the  Ilmen  Mts.;  also  the  gold-washings  on  the  R.  SuiiaVka, 
to  Govt.  Orenburg:  in  Nerchinsk,  beyond  L.  Baikal,  in  tbe  Adun-C'halon  Mts.,  etc.,  one  crystal 
from  near  the  river  L'rulga,  now  in  the  impcrinl  cabinet  at  St.  Pelei-sburg,  being  llf  in.  long,  6i 
fn.  broad,  weighing  32^  lbs  av.,  and  niagniticcnt  also  in  its  perfect  transparency  and  wine- 
yello\»  color.  Found  also  in  Knmsbatka.  of  yellow,  green,  and  blue  colors;  in  the  province  of 
Minas  Geraes,  Brazil,  at  Ouro  Preto  and  Villa  Rica,  of  deep  yellow  color,  either  in  veins  or  iiests 
to  lithomnrge,  or  in  loose  crystals  or  pebbles;  at  the  tin  mines  of  Schlackcnwald,  Ziuuwahl, 
and  Ehrenfnedersdorf,  and  smaller  cirstals  at  Schneckenslein  and  Altenberg;  sky-blue  crystals 
in  Cairn^rm,  Aberdeenshire;  the  Mourne  mountaios.  Ireland,  smalt  limpid  crystals  wlili 
beryl,  nlbite  and  mica,  in  drusy  cavities  in  granite;  and  St.  Michael's  Mount,  Coniwail;  on  the 
island  of  Elba,  in  cavities  in  tbe  granite  of  San  Piero.  Phr/talite  occurs  in  crystals  of  c^rent 
aize,  at  Foasuni,  Norway;  Flobo,  Sweden,  io  a  gmuite  quarry,  and  at  Broddbo  in  a  boulder; 
one  crystal  from  this  last  locality,  at  Stockholm,  weighed  elgbty  iK)und8.  Pycniie  is  from  the 
tin  mine  of  Altenberg  in  Saxony;  also  those  of  Schlackenwald,  Ziuowald  in  Bohemia,  and 
KonmXterg  in  Norway. 

Topaz  occurs  also  In  the  Mercado  Htn.,  In  Dnrango,  Mexico,  along  with  cassiterite,  magne- 
tite.ann  dtirangite;  at  La  Paz,  pmriuceof  Guanajuato;  at  San  Luis  Putost  in  rbyolyte,  sometimes 
euclosinz  rutile.  At  Hauneib  in  Damaraland  in  Southwest  Africa  (Hintze,  Zs.  Kr.,  IB,  505, 1889). 
At  Mt.  Bischoff,  Tasmania,  with  tin  ores:  also  similarly  io  New  South  Wales.  In  Japan  in  peg- 
matytc  from  Otani-yama,  Province  of  Omi,  near  Kioto:  at  Nakatsu-gnwa,  Provinre  of  Miiio. 

Jn  tbe  United  States,  in  Maine,  at  Stonehnm,  in  albittc-gniuite  in  tine  clear  crystals,  also  in 
coarse  crystals  of  great  size ;  it  is  associated  with  beryl,  columbite,  fluorite,  triplite,  etc.  In 
Conn.,  at  Trumbull,  with  fluorite  and  diaspore  in  small  yellow  or  clear  white  ctTstals,  also  in 
others  large  and  coarse;  at  Middlctown  rare;  at  Willimantic,  with  columbite.  In  If.  Gar.,  at 
Crowder's  Alounlain.  tn  Colorado,  in  flne  crystals  colorless  or  pale  blue  from  the  Pike's  Peak 
region,  sometimes  implanted  with  phenacite  upon  amazonstooe,  also  witb  zircon,  smoky  quartz, 
etc. ;  St  ^athrop,  Chaffee  Co.,  in  wine  colored  crystals  witb  spessartite  in  Hthophyses  in  rliyolyte; 
also  similArly  in  minute  crystals  in  tbe  rbyolyte  of  Chalk  Mt.  In  Utah,  in  fine  transparent  color- 
less crystals  with  quartz  and  sanidlne  In  Uie  rbyolyte  of  the  Thomas  Range,  40  miles  north 
of  Sevier  I^ake. 

The  Dame  topaz  is  from  roxdUof,  an  Island  In  the  Red  Sea,  as  stated  by  PHuy.  But  tbe 
topaz  of  Pliny  was  not  the  true  topaz,  as  it  "yielded  to  the  file."  Topaz  was  included  by  Pliny 
and  earlier  -writers,  as  well  as  by  many  later,  under  tbe  name  ehrytolite. 

Alt. — Topaz  is  found  altered  both  to  steatite,  and  kaolin  or  lithomarge.  Alteration,  espe- 
riallv  of  large  opaque  crystals,  is  not  uncommon;  thus  in  Saxony  and  Bohemia,  at  K&rarfvc't, 
Faln'o,  Sweden,  also  at  Trumbull  and  Stoneham.  The  usual  result  the  change  to  damourile. 
Cf.  Clarke  and  Diller.  Am.  J.  Sc.,  29,  378,  1885.  The  pure  Stoneham  topaz  gave  anal.  9. 
/iljove;  a  surrounding  greenish  layer  (1)  below,  and  an  outside  purple  zone  (2).  Whitfield.  Ibid.; 
tli«  final  product  is  damourlte,  anal.  8;  Cbatard,  ib.,  28,  22,  1884.  Cf.  also  Atterberg,  G. 
F6r.  FOrb.,  3.  402,  1875. 

G.        SiO,  Al.O,     F    CaO  MgO  K,0  Na,0  H,0 

1  Green  siOTte   3*42      85  15   58  18   12  88   1-32    0-17   1  52    1  28   0-90  =  106-40 

2  yVrnto  2-82      44  52   46-10     0  40   0  80   014   2-30   2  82   8-74  MnO  0*21  =  100  63 

8   Dam^ywriU  46  19   88*82      —      tr.     0  86  11  06   1  57   4'48  FeO  4  25,  MoO  a-58 

r=  100  81 
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Artif.— Obtained  by  Friedel  and  Saraslo  by  the  action  of  hydroflooitiUdc  add  on  sDIca 
alumioA  io  the  presence  of  water  at  SOU*. 

Ref:— ■  Uml.MlD.  Hussl.,  3,198, 1854.  Note  tbal^of  Ek.  and  manj authors  =  3^  Dana,  and 
earlier  of  Mobs,  Naumanu,  etc;  UraDhutproposeda  new  position  toaliow  relalion  toandalu-iu. 
which.  lioweTer,  is  not  to  be  recommeBded.  'llie  axial  rauo  varies  aomewhat  widulr  for  cijstu 
from  difTervut  localitiea,  cf.  Breith.,  Uandb.,  3.  725  vt  teq.,  1847;  Groth,  Zs.  Q.  Gcl,  3a,  ttl, 
1870;  arOiihut.  Zs.  Kr.,  9,  124,  1884. 

*  See  OrQnhut,  1.  c,  fur  list  with  authorities,  also  original  obserratioos.  A  receBt  critioL 
summary,  with  literature,  etc.,  is  giveti  by  Qdt..  Index,  3,  1891i  cf.  earlier,  Uuee,  Itcb, 
Ural,  2,  80.  1842  ei  al;  Kk.,  1.  c.  also  3,  195,  878.  1858;  Mir.  Min..  363,  18-»3;  Dx.,  Miu..  I. 
470,  1863.  Groth.  Altenberg,  Schlackenwald,  1.  c.;  Btd.,  Framont,  Zs.  Kr.,  I,  297,  1877;  hti^.. 
Saxony,  Bohemia,  ib.,  p.  847;  Katli,  Mt.  Bischoff,  ib..  4,  428.  1880;  Corst.  Elba,  ib.,  6,  604, 
Kk..  1.  €.,  9.  97.  299;  Hidden  and  Washiugton.  Zacatecua,  Am.  J.  Sc..  33.  507,  1887;  £ma., 
llmcn  Mts..  Vh.  Min.  Oes.,  34,  468, 1888.  ^  On  crystals  from  Mexico  see  Dx.,  Bull.  Sue.  Mid., 
9.  lai.  1886;  N.  T.  KoksharoT,  Jr.,  Vh.  Min.  Ges..  23,  49,  1887,  and  Min.  Russl..  9.  97;  Ukg.. 
Zs.  Kr,  12.  424.  451.  1886. 

*  Percussion  tigiires,  Mttgge,  Jb.  Min.,  1,  60,  1884.  *  Refractive  indicea:  Di.,  Min..  1.  475, 
1863,  N.  R..  102,  1867;  lie  shows  tbat  the  indices  oblaiiied  by  Kudberg  (Pogg..  17,  22.  1829^  are 
in  error  at  least  as  regnrds  the  values  for  the  lines  B,  C,  D.  See  further  Feuasuer,  Zs.  Kr.  7. 
507,  1888;  MQIillieims,  Zs.  Kr..  14,  225.  226,  1888.  Measurement  of  indices  of  refractioo  and 
axial  angles  from  various  localities  are  given  by  Groth,  1.  c.  SteMruf-llffum,  Baumliauer,  Jh. 
Min.,  5,  1876;  also  natural  on  cnrstals  fwm  Han  Luis  Potusi,  Pelikau,  Min.  Mitth..  11,  S81,  IHIO. 
•  Abnormal  optical  character,  Mid.,  Ann.  Mines,  10,  165,  1876;  Mack.,  Wied.  Ann.,  38,  153, 
1886;  Mgg.,  Jb.  Min..  1,  60,  1884. 

Pyro-eleetridty,  Kiess  and  Rtise,  Pogg.,  69,  884.  1843;  Hankel,  Abh.  Sftctas.  Gee..  9. 
1870;  Frieilel,  Bull.  Soc.  Min.,  2,81,  1879;  Frledel  and  Curie,  ibid.,  6,  16,  1885;  Mack.  Wied. 
Ann.,  28, 158,  1886.   Elasticitg,  Voigt,  Nacbr.  Ges.  GOttingeo.  661.  1887. 


398.  ANDALUSrm.  Spath  adamantln  d'un  rouge  violet  (fr.  Forez)  Boum..  J.  PhTs.. 
34,  468.  1789.  Feldspath  dn  Fores  Ov»ton,  Ann.  Ch.,  1,  190,  1789.  Andalouaite  (fr.  Spain 
and  Forez)  Delameth..  J.  Phys.,  46,  886,  2798.  Andaludte.  Feldspath  apyre  H..  Tr..  4.  ItMl. 
Micaphilit,  Micafilit  (fr.  Lahmerwinkel)  Brunner.  Moll's  Ann.  B.  U..  3,  204,  1804,  Efem..  1. 
61,  1805:  Miaiphyllit,  bad  orthogr,  Stanzait  (fr.  Bavaria  at  Stanzen  near  Bodeamais  sod 
Herzogau)  Flurl,  Gebirgs-Form.  Uhurpfalzbaierlschen  Slaaten,  5, 1806.  Hartspat  Wem.  Made 
hyaline  Gorier. 

Silex  niger  cum  cruce  Candida:  darlnn  eln  weiss  Ereiitz,  Oesner,  Foss.,  46,  1566.  Lapis 
crucifer  (fr.  Corapostella)  quern  Hispani  vocal  cruciatum,  Mereati,  Metallotheca  Valicana.  237. 
1617.  Pierres  de  Maclcs  (fr.  id.)  Bobisn,  N.  id^es  sur  la  Format,  d.  Foss.,  108,  1751  (wltli  fig.). 
Spanish  Sliirl,  Cross-Stone.  fftU.  Foes.,  152.  1771.  Pierre  de  Croix,  Made  basaltiquc.  Schorl  en 
prismes— dout  les  angles  nbtus  sout  dc  95°,  de  Lisle.  Crist.,  1772, 3.  440,  1783.  Crucite  Deiam^A. 
T.  T.,  2,  293,  1797.  OhiastolitU  Kartt.,  Tab.,  38,  73,  1800.  Chiastolite.  Made  a,  Tr,  3, 
18U1.  Hohlspath  Warn.,  1803.  Ludwig's  Wern.,  210,  1804.  Chiast.  ident.  with  Andal  Bertk- 
iardt.  Moll's  Efem.,  3.  82,  1807,  Brnd-PVT..  868,  1824. 

Orthorliombic.    Axes  d:h  :6  =  0-98613  :  1  :  0-70345  Des  Cloizeaux'. 
100  A  110  =  44°  36',  001  A  101  =  35°  27|',  001  A  Oil  =  Sb"  ^\ 

Formi':  e  (001,  0)  m  (110.  i)  r  (101,  l-I)  «  (lU.  1) 

«  (100.  i-t)  .  ,g,„  .a  g  (120,  i-^)  t  (Oil.  14)  s  (181.  9i) 

*t01p,i-I)  ((08I,8.|)» 

=  70"  10"  00  "  =  69°  88'  nw  =  '86'  49' 

=  45'    1'  a'    =  44°  58'  mr  =  "flS'  9S 

=  6r  851'         »"'  =  97'  48'  m$  =   W  IV 


kk- 

=    52°  30" 

M' 

mm" 

=  *89°  12' 

00 

=    58°  46' 

m 

=   70'  BO! 

oo' 

Usually  in  coarae  prigmatio  formg,  the  prisms  nearly  square  in  form.  Maarin, 
Imperfectly  colomnar;  sometimes  radiated  and  granular. 

CleaTage:  m  distinct,  sometimes  perfect  (Brazil);  a  less  perfect;  h  in  traces. 
Fracture  uneven,  siibconclioidal.  Brittle.  H.  =  7-5.  (J,  =  3-16-3-20.  Lnster 
yitreous;  often  weak.  Color  whitish,  rose-red,  flesh-red,  yiolet,  pearl-gray,  reddisb- 
brown,  oliye-green.  Streak  uncolored.  Transparent  to  opaqne,  asnally  snbtrane- 
lucent. 

Pleochroism  strong  in  some  colored  varieties:. c  (=  d)  olive-green,  b  (=  J) 
olive-green,  a  (=  6)  blood-red  to  rose-red.  Absorption  strong,  o  >  b  >  c.  Sectionfi 
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normal  to  an  optic  axis  are  idiophanons*  or  show  the  polarization  bmshea  distinctly. 
Optically  — .    Ax.  pi.  |  6.   Bx  J_  c.   Axial  angles: 

Biaatil        a,  =  1632  =  1-638  ~  1-643     .-.   SV^  =  84**  30'  Dx. 

2H^  =  96'*30'   2flo.,=  113"   .-.  2Vf  =  83"  37  Dx  2H.=  96"  33  Btd. 


nga.  1,  2,  Commoa  fomis.   8,  4,  Upper  Providence,  Delaware  Co.,  Penu. 

Var. — 1.  Ordinary.   H.  —  7*6  on  tbe  bBsal  face,  !f  not  elsewhere.   Crystals  coarse,  squsn 
prisnislic  iu  form,  oftvu  soft  on  the  aurfuce  from  incipient  alteration. 

'i.  Chiastolite  or  Made.  Stout  crystals  liavin)!^  tlie  axis  and  angles  of  a  different  color  from  the 
reft,  owing  to  a  regular  arraogement  of  carbounceous  impurities  through  tlie  interior,  and  hence 
exhibiting  a  colored  cross,  or  a  tesselated  appearance  in  a  transverse  section.  H.  =  8-7'0,  Tarr* 
iiig  mufh  witli  the  degree  of  Impurity.  The  following  tigures  show  aectiong  of  some  CMystau. 
Fi;  5,  by  C.  T.  Jackson  in  J.  Hoc.  N.  Hiat.,  Boat..  I,  1^;  figs,  a  and  b  are  from  oppodte 
extremities  of  the  same  crystals;  so  also  c  and  d;  e  and/ 


6. 


g 


Fig.  6  shows  the  succesHive  parts  of  a  single  crystal,  as  dissected  by  B.  Horsford  of  Spring- 
field, Mass.  The  forms  of  the  white  and  black  portions  vary  much.  Bernbardi  showed  in  1807 
0.  e.)  ttmt  tbe  central  column  sometimes  wideueay^vm  the  nUdtUe  toward  each  end. 


Cojnp.— Al,SiO,  =  (AlO)AlSiO,  orAl,0,.SiO,  =  Silica  36*8,  alumina  63*2  =  100. 

A  little  iron  is  wsually  present;  analyses  see  5th  Ed.,  p.  873.  Damour  obiained  for  tbe 
Brazilian  mineral:  SiO.  87-24,  AI.O,  62  07,  Fe,0.  0-61  =  99-92,  Dx.,  Min..  1,  336, 1862. 

Pyr.,  etc. — B  B.  infusible.  With  cobalt  solution  gives  a  blue  color  after  ignition.  Not 
decomposed  by  acids.  Decomposed  on  fusion  with  caustic  alkalies  and  alkaline  carbonates. 
St«  also  sillimanite,  p.  499. 

Obs. — Most  common  fn  argillaceous  schist,  or  other  schists  Imperfectly  crystalline;  also  in 
gneiss,  mica  schist,  nnd  related  rocks;  rarely  in  connection  with  serpentine.  Tbe  variety 
chiastolite  ia  commonly  a  contact  mineral  in  clay-slates,  e.g.,  adjoining  granitic  dikes.  Some- 
time^  associated  with  sillimanite  with  parallel  axes. 

Found  in  Spain,  in  Andalusin;  in  tbe  Tyrol,  Lisens  Alp,  in  large  cryst.  with  cyanite;  fn  Saxony, 
ar  Brfliinsdorf.  RobschQtz,  Munzig.  Penig;  in  Moravia,  at  Goldenstein;  Bavaria,  at  Wunstedei, 
lAhinerwinkei.  Rnbenstein.  etc.;  Austria,  at  Felling,  near  Krems,  in  serpentine:  France,  Dept. 
r>f  Var.  near  Hy^res:  Bari'ges  in  the  Pyrenees;  Russia,  Yushnkova  nearMursinka  in  the  Ural; 
HnnkovH.  ftc.,  in  Nerchinsk  (rhiartnlUe).  In  Ireland  at  Killlney  Bay,  In  mica  schist;  near 
telahiilisb  Id  Argyleshirc  ;  Cumberland,  England.  In  Brazil,  province  of  Minas tieraes.  in  fin* 
rrystnls  and  as  rolled  pebbles. 
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In  N.  America,  in  Maiiu,  at  Mt.  Abraham,  Bangor,  Searsmont,  Camden,  3.  Berwick;  t\K 
]n  fine  pink  crystals  in  quartz  witb  pyrrhotite  at  Standiab.  N.  Hamp.,  at  White  Mto.  Nolcfa; 
Boar's  Head,  near  Rye;  at  Charleston.  Vermont,  near  Bellows  Falls.  Mass.,  at  Westford, 
abUDdBDt  1q  cryst.,  sometimes  rose-colored;  Lancaster,  both  varieties;  Sterling,  chiastoliie. 
C^nn.,  at  Litchfield  and  Washington,  good  crvst.  Penn.,  in  Delaware  Co.,  near  Leipenrille. 
large  cryst. ;  at  Marple,  Upper  Providence,  and  tiprlngtleld,  good  cryst. ;  one  weighing  7^  Ibe., 
andagroupof  crystals,  free  from  thv^ngue.  of  nbout  60  lbs.  Ca^i^nui,  along  the  Churchillu 
rivers,  San  Joaquin  val.,  at  crossing  of  road  to  Ft.  Miller.  In  Canada,  at  L.  St.  Francis,  is 
reddish  cryst.,  in  mica  schist,  both  var.    In  N.  Scotia,  at  Cape  Canseau. 

Named  from  Andalusia,  the  first  locality  noted. 

The  name  maele  is  from  the  Latin  maeuUt,  a  spot,  and,  as  Robien  observes,  it  alludes  to  the 
use  of  the  "matcU  "  in  heraldry,  in  which  the  word  signifies  a  voided  loienge,  or  a  rhomb  villi 
open  centre  (I.  c.,  1761,  in  de  LUle,  Crist.).  CtalaBtoUteisfrom^tao'rufi,  amtf^TwfdiiiifviKi^.ud 
hence  from  eAt.  the  Greek  name  for  the  letter  X. 

Alt.— Andalusite  occurs  altered  to  kaolin;  sometimes  to  muscovite  (and  pinite);  als)  to 
cyanile. 

Ref.— '  Min.,  p.  178,  1863.  Haid.  gave  89'  10',  Pogg..  61,  295,  1844;  Mir.  89'  16',  Mia,. 
£.284;  GrQnhut  89°  15',  7a.  Kr..  9,  130.  1884.  *  Cf.  Haicl.,  Mir.,  1.  c,  and  Keong..  Ber.  AL 
Wien,  14,  269,  1834;  Levy,  Dx.,  also  GrQnhut,  note  some  doubtful  planes.  St^e  also  E.  S.  D., 
Am.  J.  Sc..  4,  478,  1872.  ■  Erem.,  Vb.  Min.  Gea.,  13S,  1868;  Id.,  ibid.,  24,  431.  1888.  '  Cf 
Haid.,  1.  c;  Mid.,  Bull.  Soc.  Min..  3,  77, 1879;  Bertin,  Ibid.,  p.  64,  Ann.  Ch.  Fhys.,  16. 405, 1^":^. 
andZs.  Kr.,3,  454,  1879. 


399.  WTT.T.TM' A WTTT1  or  FiBRoLlTE.  Fsserkiesel  (fr.  'Qohemxa.)  Lindaeker,  Mayer's  Samml 
pbys.  Aufs.,  2,  277,  1792;  Bergm.  J.,  2,  65,  1793.  Fibrolite  (fr.  the  Carnatic)  Bournon,  Pbi! 
Trans.,  289,  835.  1802;  =  Boumonite  Lueaa,  Tabl.,  2,  216.  1818.  Bucholzit  (fr.  Tyrol)  Branda 
Schw.  J.,  26.  125. 1819.  Sillimanite  (fr.  Conn.)  Bowen,  Am.  J.  Sc.,  8.  118.  1834.  WOnhile 
Bb*$,  Pogg.,  31, 78, 1880.  Xenolit  Nbrdenak..  Act.  Soc.  Sc.  Fenn.,  1.  871,  Fogg.,  56,  648. 1843. 
Bamllt  Sfrdmann,  Ak.  H.  Stockh.,  19, 1843.  Mourolite  (fr.  Monroe,  N.  T.)SitUman,  Am.  J. 
Sc.,  8,  886,  1849. 

Ortborhombic.  Axes  d:t  ~  0-970  :  1.  Forms :  a  (100  i-i),  b  (010,  t'-i), 
«i  (110,  /),  k  (330,  ^-1).  Angles'  mm'"  =  88°  15',  hh'  =  •69".  Prismatic  faces 
Btriated  and  ronnded.  Commonly  in  long  slender  crystals  not  distinctly  terminated; 
often  in  close  parallel  groups,  passing  into  fibrous  and  columnar  massiTe  forms; 
sometimes  radiating. 

Cleavage :  b  very  perfect.  Fracture  uneven.  H.  =  6-7.  G.  =  3-2»-3-24. 
Luster  vitreous,  approaching  subadamantine.  Color  hair-brown,  svayish  brovn, 
grayish  white,  grayish  green,  pale  olive-green.  Streak  uncolored.  Transparent  to 
translucent. 

Pleochroism  sometimes  distinct:  t  dark  clove-brown,  b  light  brownish. 
Sosenbusch.  Optically  +■  Double  refraction  strong.  Ax.  pi.  \b.  Bx  X  <*• 
Dispersion  p>  v, 

8  E,  =  44*  SEgr  =  4a"-48'  2Er  =  87'-88'.  jflr  =  1-660,  Di. 

a  =  1-659  =  1-661  r  =  1880,  Lcx.» 

Var. — 1.  Sillimanite.  In  long,  slender  crystals,  passing  into  fibrous  forms,  with  the  fiben 
separable.    G.  =  3-338,  Norwich,  Ct.,  Dana;  3-233,  id..  Brush;  3  239,  Yorktowii,  Norton. 

Also  densely  compact,  and  in  Ibis  form  used  for  utensils  and  iiuplemeutB  by  prebistnric  mas 
in  western  Europe,  and  sometimes  called  "jade."  See  Damour  (C.  11.,  61.  Jilti,  1865).  wbo 
gives  for  a  specimen  from  Haute  Loire,  with  G.  =  3  209:  SiO,  37-18.  AhO,  61  17,  Fe,Oi  0  70. 
Ign.  1-06  =  100-11.  Also  F.  W.  Clarke  (Proc.  U.  S.  Mus.,  11.  128.  1888).  who  givts  fora 
specimen  from  Brittany,  witb  G.  =8147:  SiO*  84  66,  AUO,  68  24.  FcjO,  tr.,  MgO  0  37. 
Ign.  1-31  =  99'58.  On  Spanish  fibrolite  implements  (jade),  see  (iuiroga,  abstr.  in  Zs.  £r.,  6. 
270,  1881. 

2.  Fibrolite.  Fibrous  or  fine  columnar,  firm  and  compact,  sometimes  radiated:  gniyish 
white  to  pnle  brown,  and  pale  olive-green  or  greenish  gray.  BuehoUite  and  monrolite  are  tiere 
included:  the  latter  is  radiated  columnar,  and  of  the  greenish  color  mentioned.  G.  =  3'^ 
fibrolite,  Boiirnon;  819-3  21.  id.,  Dmr.;  3  239,  bucfaolzite,  Chester.  Pa..  Erdmann;  8  04-81, 
monrolite,  B.  Sillimnn;  d'075,  id..  Brush. 

Bamlite,  from  Bamle,  Norway,  resemblea  the  monrolite.  being  columnar  siibplumoae,  silky; 
G.  =  3-064.  and  color  greenish  white  or  bluish-green.  The  analjrsis  of  Erdmano  gave  a  Ui^e 
excess  of  silica  (56*90  p.  c);  but  L.  Ssemann  observes  that  there  are  minute  prisms  of  quarli 
among  the  fibers  of  bamlite.  A  bamlite  from  the  gneiss  of  Larangeiras,  Brazil,  with  G.  = 
nve  Dom  Pedro  Auguslo  von  Sachsen-Coburg:  SiO,  57  50.  Al>Oi  41*50  =  99*00;  this  is  prob- 
ably also  impure  from  the  presence  of  quartz.  Min.  Mitth.,  10,  460, 1880. 
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40a  07ANITB.  Talc  bleu  Sage,  Descr.  Cab.  de  l*£coIe  des  Mines.  154. 1784.  Sappare 
SauwrefUt,  J.  Pbys.,  34,  213,  1789.   Bei-il  feuillete  Sage,  3.  Pliys.,  31.  89.  1789.   Cvnoii  ifr. 
Greiiier)  Ww  B..  Hotfm.,  Bergm.  J.,  877.  898,  1789;  W«r«..  ib.,- Itt4, 1790;  Kyamie.  l)isiliew 
H.,        3,  lUl.    Rliseiizlt  (fr.  Ffltiichtba),  or  ancient  Klinlia)  Weni.,  Hoffm.  Jlio..  2,  b, 
1815.  4,  b.  V28,  1817. 

Triclinic.  Axes  &  '.h'.d  =  0*89938  :  1  :  0T0896;  a  =  90*51',  /5(=10r  2^', 
Y  =  105°  44i'  Rath'. 

100  A  010  =  73°  56',  100  A  001  =  *78°  30',  010  A  001  =  86°  45'. 


Forms' : 

S  (KX).  t-i,  M) 
»  (010.  t-i,  Tj 
I  (0(H,  0.  P) 

a  (810.  (  8  ) 


e   (310,  1^2  ) 
m  (110,  /■) 
C  (120,  1-3  ) 
M  (liO.  7) 
*   (120,  t-S) 


A  (203,  ,f-i,) 
ft  (304, 
ar  dOl. 
q  (Oil,  14') 
«  (Oil.  l-Q 


/  (021,  -2.0 

d  (221,2) 

10  (211,  ,2-2) 

•  (122,  .i) 


o  (111,  It 

ti  (221.  2f 

» (lai.  ,2-^/ 

r  (111.  1 1 
y  1812,  l  -i  ) 


1. 


3. 


Figs.  1,  2,  4,  Greioer,  Ratb ;  1  drawn  in  inverted  position.   8,  Bauer. 


cte 

20"  43' 

ev 

•SO"  58' 

cM 

83'  27' 

av 

•90°  2' 

am 

•34°  17* 

57°  38' 

cr 

W  48 

a'T 

55°  40' 

ali 

48'  18' 

cd 

59°  56' 

a» 

71°  87' 

*y 

41°  57' 

mM 

83'  35' 

cm 

•80°  28' 

44*  9' 

bo 

64°  16' 

eh 

80'  69' 

oo 

46°  26' 

a'0 

70*  461' 
9ar  81' 

bx 

98'  86' 

ex 

48'  48' 

m 

»7*  44' 

b'r 

52°  6' 

«? 

84'  44' 

4. 

a 


Twins:  tw.  ax.  (1)  a  normal  to  a,  comp.-face  ff,  often  polysyntbetic ;  (3)  the 
normal  to  the  edge  a/b  in  a;  (3)  the  edge  a/c;  (4)  a  normal  to  c,  as  penetratioD- 

twins,  often  repeated  and  as  a  result  of  prrasure:  aleo 
stauroHte-like  cruciform -twins  crossing  at  60°.  Vcualiv 
in  long  bhided  ciystitts,  rarely  terminated.  Face  (( often 
striated  ||  edge  a/c  (f.  3).  Also  coareelj  bladed  columnar 
to  snbfibrous. 

Cleavage:  very  perfect ;  J  less  perfect ;  also  parting 
II  c  which  is  a  gliding-plane,  parallel  to  which  twinning  is 
produced  by  pressure*.  H.  =  5-7*25;  the  least,  4-5,  on  rt  |  6-7  on  a  J  edge  a,  t'; 
7on  b.  G.  =  3-56-3-67;  3-559,  white;  3*675, blue;  3*661, Tyrol,  Erdmann.  Lus- 
ter viti-pons  to  pearly.  Color  blue,  white  ;  blue  along  the  center  of  the  bladw 
or  crystals  with  white  margins;  also  gray,  green,  black.  Streak  uncolored.  Tram- 
lucent  to  transparent. 

Pleochroism  distinct  in  colored  varieties.  Optically—.  Ax.  pi,  nearly  X " 
and  inclined  to  edge  a/b  on  a  about  30°  (f.  3),  and  about  7^  onb.  Axial  an^e 
large,  2V  =  82**-83°.    Index     =  1*720  Dx.*   Also  Kom': 

PfltBChthal   2H^r=99°  18' LI  2H„=98' 56*      Litchfield   2H».r=100*  50^'  aH^,=H»Mli' 

Comp.^Em pineal  formula  Al,SiO.  or  Al,0,.8iO,,  like  andalusite  and  siUimui- 
ite.    Perhaps  (Orotli)  a  basic  metasilicate  (A10),SiO,. 
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403.  Xnolflse  0-6474  :  1  :  1*3330      79°  44' 

HBeAlSiO,  or  Be(A10H)SiO.  a 

404.  Oadolimte  0-6273  :  1  :  1-3215      89*"  261' 

Be.FeY,Si,0.,  or  Be,Fe(YO),(SiO.). 


405.   YttmUte  Y.O^ThO^  etc.,  SiO,  Masaire 

Silicate  of  thorinm,  yttrinm  earths,  etc.    Oxygen  ratio  for  Si :  R  =  4  :  3. 

The  formulas  of  the  species  of  the  Datolite  Group  are  written  as  basic  orthosilicates  in  ibe 
fonn  suggested  by  Grolh.  The  crystallographic  and  chemical  relation  between  datolite  and 
euclase  was  shown  by  J.  D.  Dana  in  1864  (Am.  J.  Sc.,  17,  215,  1854,  49,  400.  1»T0,  and  Min  , 
4th  Ed.,  p.  204,  5th  Ed.,  pp.  802,  863)  and  later  by  Ranuuelsberg  (Zs.  Q.  Ges.,  31,  807.  1UG9|; 
who  also  proved  the  isomorphism  of  datolite  and  mdollnlte.  The  latter  author  shows  tbat  the 
ajdal  ratio  and  obliquity  of  euclase  may  be  made  to  correspond  to  them,  and  he  calculates: 
d:b:i=.  0-6808  : 1  :  0-6318,  /5  —  SS"  18  .  The  complex  character  of  the  symbols  resulting 
from  tbis  change  shows,  however,  tbat  the  position  is  an  unnatural  one. 

Yttrialite.  associated  with  the  Qadolinite  of  Texas  and  like  It  chiefly  a  silicate  of  the  me 
metals  of  the  yttrium  group,  is  conveniently  Introduced  hexe,  although  a  more  highly  acid 
compound  and  hence  of  different  formula. 


401.  DATOIilTE.  Datollth  (fr.  Arendal)  Btmark  (undescr.);  Kartt^  A  Ktapr.,  Gehlen'i 
J.,  C,  1806,  Klapr.  Beltr..  4,  854,  1807;  Kant.,  Tab..  62,  1808.  Datholit  Wern.,  1808,  Datholite 
Brongn.,  MIn..  2,  897,  1807.  Chaux  boral^  siliceuse  R.,  Tabl.,  17,  1809.  Esmarkit  Uau»m., 
Handb  ,  862,  1818.  Datolite  AUdn,  Min.,  1815;  Jameson,  2,  257,  1816.  Borate  of  lime;  Boro- 
ailicate  of  lime.   Humboldtite  Levy,  Ann.  Phil.,  6,  180,  1838. 

Botriolit  Hautm.,  v.  Moll's  £fem.,  4,  898, 1808.  BotryoHth  Kartl..  Tab.,  S3.  1808.  Chaux 
borate  siliceuse.  var.  concretiotmee-mammeloonee  J7..  Tabl..  17,  14{^  1809.  Faaer-datolitb 
Lamih.,  Handb.,  690,  1831.  Botiyollte. 

Monoclinic.  Axes  d  :  5  :  (i  =  0-63446  :  1  :  1*26574;  /?  =  89*  51^'  =  001  A 
100  Dauber". 

100  A  110  -  32-  23'  36",  001  A  101  =  63*"  15'  43",  001  A  Oil  =  51"  41' 

22". 


Frnms*! 

a  (100,  U) 

h  (010,  U) 

e  (001.  0) 

71  (410,^) 
J  (310, 
t  (820,  »^|) 
TO  (110,  7) 
T  (380,  t-4) 
o  (120,  ih) 


ao6,  -  i-i) 

(104,  -  i-i) 
(108,  -  f  D 
(102.  -  i-i) 
(804,  -  f  i) 
^  (101.  -  1-i) 
-H) 


^  (201.  -  8-Q 

a  (104,  f  i) 
€  (102,  H) 
S  (504,  f-i) 

n  (101, 

2  (§03,  fl) 
s   (201,  2-i) 

a  (018.  i-i) 

cr  (014,  \-\) 
t  (018,  fl) 
ff  (012,  ^-i) 
A  (038, 
TO,  (Oil,  14) 
S  (021,  2-i) 

Z  (116,  -  J) 
f    (115,  -  i) 

wnu,  - 1) 
i  ai8»  -  4) 


A  ai».  -  4) 

n  (111,  -  1) 
8  (331,  -  3) 
a  (116,  i) 
K  (115.  i) 

(ii4,  i) 

(113.  t) 
(113, i) 
(559.1) 
(328.1) 
r  (111,  I) 
r(414,  -  1-4) 

r  (814,  -  f-8) 

q  (812.  -  fS) 
«  (812.  -  1-8) 
X  (584,  -  H) 
«(884,-H) 


A  (816.  -  t-S) 
to  (216,  -  t-§) 
b  (318,  -  }-3) 
iV(823,  -  l-f) 
;  (631,  6-8) 
r  (314.  i-2) 
I  (212,  1-2) 


I  (344. 
3(232, 
l>  (126, 
^(124, 
(7"(128, 
Q  (122, 

(131. 

5(341. 


1-  1) 

2-  ^) 
4-i) 

1^ 
1-^ 


r  (8-418.  H)T 
«■  (gsi,  3-J) 
C  (125,  1-3) 
or  (134,  i-it) 
i  (188,  f^) 
B  (I31,  2-2) 
B  (iSS.  1-3) 
J"  (5-15-24.  f  3) 
O  (^9, 

r  (133.  fS) 

.ff(i31,»^ 
/  (^.  6^) 
e  (i-414.  (  i)? 
F{1'41,  44) 
(158,  f-5) 
X(i64,  l-d) 
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SILICATES. 


10. 


Crystals  varied  in  habit;  usually  short  prismatic  with  either  m  or  fn^  pre- 
dominating; also  of  other  types,  and  often  highiv 
modified.  Faces  often  wavy  aud  rarely  giving  good 
measurements;  x  (102)  commonly  dull.  Also  botrr- 
oidal  and  globular,  having  a  columnar  structure;  di- 
vergent and  radiating;  sometimes  massive,  granular 
to  compact  and  cryptocrystalline. 

Cleavage  not  observed.  Fracture  concht^'dal  U 
uneven.  Biittle.  H.  =  5-5*5.  G.  —  2-9-3  0. 
Luster  vitreous,  rarely  subresinous  on  a  surface  of  frac- 
ture. Color  white  ;  sometimes  grayish,  pale  green, 
yellow,  red,  or  amethystine,  rarely  dirty  olive-green 
or  honey-yellow.  Streak  white.  Transparent  to  trane- 
lucent;  rarely  opaque  white. 
Ax.  pi.  \  h.  a  {=  Bx.)  nearly  _L  a.     Bx^  A    =  +  l°Xa. 


Bergen  Hill. 


Opiically  — .  _  _ 

Bx.  A  d  =  -  89°  S.  d.'Zanchetti  ;"  Bxo.y"A  =  +  2^  27'  'Na,  Bergen  Hill 
Eefnietive  indices,  etc.,  Brugnatelli*: 


For  LI         ar  =  1-6214      /Sr  =  I  MW      yt  =  1-6659 
Na        a  J  =  1-6248      /?,  =  1.-8537       Yj  =  1"M94 

Also  measured,  where  n,  =  1'6474,      =  1-6576: 
aiUr  =  74°  44'  Li      SH^y  =  74°  6'  Na      2H.^  =  78°  27'Tl 

Luefk'cke  obtafned  for  Andreasberg: 

Bit,  A  i  =  +  8"  6'  Li  8"  8'  Na 
2JI„  =  79°  38'      2Ho.y  =  114°  56' 


aVr  =  74"  36' 
8V,  =  74*  y 


2V,  =  74°  81' 


S"  12'  Tl;  also 
3V,  =  74'  19  and  yS^  =  1-6494. 


Vir. — 1.  Ordinary.  In  elassy  crystals  of  varied  habit,  usually  with  a  greenisli  tinge.  The 
aogleif  ill  jlie  prismatic  and  cliuodome  zones  vary  but  little,  e.g.,  110  a  liO  =  64"  47',  while 
Oil  A  Oli  =  66°  37'.  etc.  Hence  the  position  here  taken  exhibits  the  crystallographii-  rcl«tion 
to  ilje  Trjllowing  species  as  well  as  that  of  Rammelsberg  and  Qroth,  ana  the  optical  relatioDi 
belter,  fiiucc  in  diitolite  (optically  — ),  homllite  (+),  and  gadoliuile  (4-)  the  axis  c  is  nearly  |  i. 
Morc(>vt.'r.  i(  is  shown  to  be  more  natural  by  the  habit  of  the  crystals  aud  the  symbols  of  the  chief 
formic,  'lliis  similarity  in  the  angles  of  zones  named  makes  it  easy  to  blunder  in  the  orientation 
of  eryijtitU;  several  authors  have  added  "  new  forms"  based  upon  such  an  error. 

:2:.  Vompaet  nuusive.  White  opaque  cream-colored,  pink;  breaking  with  the  surface  of 
porcelain  or  Wedgewood  ware.  6.  =  2*911,  Hayes;  2'983,  Chandler.  From  the  L.  Superior 
region  (nnal.  12). 

3,  Batryoidal;  Botryolite.  Radiated  columnar,  having  a  botrroidal  surface,  and  cootaiDiiif 
more  water  than  the  crystals,  but  optically  identical.  Lex.,  Bull.,  8,  484,  1564.  The  original 
loc&iiij  of  both  the  crystallized  and  botryoidal  was  Arendal.  Norway. 

Conip. — A  basic  orthosilicate  of  boron  and  calcium;  empirically  HCaBSiO,  or 
HjO.'3CiiO.B,0,.2SiO,;  this  may  be  written  (Groth)  Ca(BOH)SiO.  =  Silica  37-6, 
boron  trioxide  21*8,  lime  35*0,  water  5*6  =  100. 

Anal.— 1,  3,  Rg.,  Pogg.,  47,  175,  1839.  8,  Lemberg,  Zs.  G.  Ges.,  24,  250,  1872.  4.  Prtls 
ih.,  \  860,  1880  (after  deducting  8*5  CnCO.).  6,  Bcchi,  quoted  by  Issel,  Boll.  Com,  Geol..  10, 
536,  l&Tfl.  6.  Molinari,  Zs.  Kr.,  11.  408,  1886.  7.  Liweh,  1.  c.  8,  Brugnatelli,  1.  c.  9,  J.  L 
BmlOi.  Am,  J.  Sc.,  8,  485,  1874.  10,  Bodewig.  Zs.  Er.,  8,  217,  1888.  11.  Whitfield,  Am.  l 
6c,,  34,  28&,  1887.   12.  Chandler,  ib.,  28,  13,  1869.    18,  Rg.,  1.  c.    Also  6th  £d.,  p.  882. 


1. 

2. 

e. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
18. 


Arendal,  eryat. 
A  nA  reasberg 

cryti. 

Kiiohelbad,  Bohemia 
Casarza,  Ital. 
Baveno 

SeiTa  dei  Zanchettl 

San  Carlos.  Cal. 
Bergen  Hill,  N.  J. 


G. 


2-894 
2-898 


2-997 
2-988 


L.  Superior,  vsh.  eon^paet  2-968 
Areniial ,  BofryotUe 


8iO, 

87-  65 

88-  48 

86-  95 
88-40 

87-  61 

36-  21 
87-20 

87-  89 

88-  02 

37-  48 
3.5  74 
87-41 
86-08 


B,0, 

[21-24 
F20-81' 
[21-fi9 
20-88 

20-  84 
23-31 

[21-741 
[21  ■23] 

21-  63 
31-14 
22  60 
[21-40] 
19-84 


CaO 

a'i-41 

85-  64 

86-  42 
84-62 


H.O 
6-70 

5-  57 
6  04 

6-  09 


=  100 
=  100 

=  too 

=  100 


35-52  [5-88]  A1,0.  0  07,  MgOO-08=rlOO 

86  14  5-81  ~  99-87 

85-29  5-77  =  100 

85-04  5-84  =  100 

88-87  6-61  =  99-19 

85-42  6  71  Fe,0.  018  =  99-87 

85-14  6-14  FeO  0-31  =  99  93 

35  11  5-73  AI,0,.Fe,0,  0*85  =  100 

35-22  8-68  =  99  27 
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Pyr^  eta— In  tbe  cloaed  tube  ^ree  off  much  water.  B.B.  fuses  at  3  wttfa  IntumesceDce  to 
a  clear  gtass,  coloring  the  dame  brfgbt  green.    Uelatiuizes  with  hydrochloric  acfd. 

Obs. — Oatollte  is  fouad  chiefly  as  a  secondary  mineral  in  veins  and  cavities  in  basic  eruptive 
rocks,  often  associated  with  calciie,  prehnitc,  and  various  zeolites;  sometimes  associatid  with 
daoburite;  also  In  gneiss,  dioryte,  and  aerpentine;  in  metallic  veins;  sometimes  also  in  beds  of 
iioa  ore. 

Fk>uad  in  Scotland,  in  trap,  at  the  Kilpatrick  Hills.  Glen  Farg  In  Perthshire,  and  in 
Salisbury  Oralis;  in  a  bed  of  magnetite  at  Arendal  in  Norway,  and  TJtO  fn  Sweden;  at  An- 
dreasberg  Iq  diib  ise  aud  in  veins  of  silver-ores;  at  Niederklrcheo  and  Bonthofen  in  Rhenish 
B.ir.irU  (the  hiimboldtUe);  at  the  Seisser  Alp,  Tyrol,  and  also  at  Theiss,  near  Claussen.  in  eeodea 
ia  arayt^datoid;  in  dioryte  on  the  Rosskopf,  near  Freiburg  in  Baden;  at  Kuchelbad  near  Prague 
in  Bohemia;  Schueidecnailerstcopf  in  the  Ilmthal,  Thuringia;  Markirch  in  Alsace;  in  granite 
at  Bivenonear  Lago  Maggiore;  at  Togglana  in  Modena,  in  serpenlinc;  iu  highly  complex  crystals 
ia  the  contact  zone  between  the  eupholide  and  the  serpentine  of  the  Serra  dei  Zanchettl;  Fossa 
delta  C^telliua  near  Porretta;  Oasarza  In  Llguria;  Monte  Catiul  in  Tuscany,  in  chalcopyrite, 
also  la  oaviiies  and  veins  in  a  red  gabbro. 

In  the  (T.  S.  not  ancommon  with  the  diabase  of  Connecticut  and  HassadiuBetts.  Thus  at  the 
Rocky  mil  quany,  Hartford.  Conn. ;  in  the  northeast  part  of  Southiofl^oD,  In  amygdaloid ;  also 
in  Berlin,  near  Eenfiugton;  fliling  small  cavities  in  amygdaloid  at  Meriden.  usually  of  a  deep 
yellow  green,  also  in  crystals;  at  Middletletd  Falls.  Conn.;  in  tne  specimens  at  Roaring 
Brjok.  14  miles  from  New  Haven;  at  Tariffville  in  large  crystals;  Deerfleld,  Mass.  Rare  with 
dtopilde  at  Oa  Ealb  in  St.  liawrence  Co..  New  York ;  also  with  the  danburite  of  Russell,  but 
rare.  In  N.  Jersey,  at  B^rj^n  mil.  In  splendid  crystals;  at  I^terson,  Passaic  Co.  In  trappeun 
rocks,  both  crystals  and  the  opaque  compact  variety,  in  the  Lake  Superior  region,  at  tbe  Mmne- 
sota.  Quincy.  Marquette.  Ash-bed,  and  oiber  mines;  at  tbe  Superior  mlue  near  Ontonagon,  and 
on  Isle  Il'>y:ile,    Vviih  groi^ular  ^rnet,  vesuvianite  at  t>an  Carlos,  .Inyo  Co.,  Cal. 

NLmuil  from  iitxr4t<T&  ti,  to  divida,  alluding  to  the  granular  structure  of  a  msssive  variety. 
Werner  intr<)iluued  an  h  after  the  flrst  t  without  reason,  and  most  subsequent  authors  have 
followed  liim  in  this;  but  not  Karsten,  nor  Leonhard  who  pronounced  it  wrong,  nor  Haidinger, 
Aikin,  Jame'ion,  and  otbdrs. 

Ltovy  gave  the  name  hamboldUte  to  crystals  which  he  found  to  he  monoclinie,  datolile  having 
been  nude  orthoriiomblc  by  HaUy.    Woluston  proved  their  Identity  with  datolite. 

Alt.— Haytorite  Is  datoilte  altered  to  chalcedony,  from  the  Haytoriron-miDes  in  Devonshire, 
Englaud. 

Ref:— >  Andreasbersr.Toggiaaa,  Pogg.,  103,  116,  1868;  cf.  SchrOder,  Ibid.,  94,  385,  1660, 
98.  iti,  1856:  also  LueJecke.  Ueber  Datolith,  Halle.  1889.  The  form  was  early  regarded  as 
orlhorhombic  and  hemihedral.  Some  authors  make  m,  the  unit  prism,  following  Dbr.,  or  g  with 
R^.,  and  Groth,  but  the  above  position  gives  the  simplest  synibols,  and  also  exliibits  well  tlie  re- 
lation to  the  other  species  of  the  group;  here  ^  =  4^  Dana,  1668,  1872-4. 

*  or.  Mir..  Min.  406,  1853;  Sdr..  1.  c;  Dbr.,  1.  c;  Dx..  Min.,  1,  167, 1883;  E.  S.  D-.  Min. 
Mitth..  1.  1874;  Odt.,  Index,  1,  485,  1886,  and  Luedecke,  1.  c.  Lucdecke  reviews  with  great 
mniuteaew  the  results  of  surlier  observers,  and  adds  many  originnl  observations  with  new  forma, 
measurements  of  angles,  and  optical  constants,  etc.,  bsHed  upou  the  ntudy  of  crystals  from  many 
localities;  note,  however,  tbe  criticism  of  Gdt.  (Za.  Kr.,  18.  38u.  1890).  who  shows  that  17  of 
Luedecke's  30  new  forms  were  probably  determined  on  crystals  of  anglesite,  and  ai-e  hence  lo  be 
rejected.    The  other  13  planes  (not  all  above  question.  Gdt.)  added  by  Luedecke  areas  follows: 

8  11-0:  5t>4:  013-18,  041;  421,  544.  763.  10-9-9:  10-7-14;  148;  127,  i-315.  182. 

The  literature  of  the  subject  includes  the  following  leading  articles:  Schroder,  Dauber,  and 
other  authors  already  referred  to;  also  E.  S.  D..  Bergen  Hill,  Am.  J.  Sc.,  4,  16. 1^12;  Toggiana, 
Andreaaberg,  etc.,  Hhi.  Mitth.,  1,  1874;  Bomhicci,  Fosse  della  CastelUua,  Mem.  Acc.  Bologna, 
8.  311,  1877;  also  Serra  del  Zanchettl,  lb.,  7,  100,  1886;  Vrba,  Kuchelbad,  Zs.  Er.,  4,  868.  ludO, 
Theiss.  6.  4-j5,  1881;  Lehmann,  Niedcrkirchen,  Zs.  Kr.,  6,  529,  1881;  Brugnatelli,  Serra  del 
Zanchettl,  Zs.  Kr..  13,  150,  1887;  Negri.  Casarza,  Riv.  Min..  1.  45.  1887;  Sansoni.  Monte  Catini, 
Att.  Acc.  Torino.  23.  196,  1888;  Franzenau,  Seisser  Alp,  Zs.  Kr..  14,  890,  1889:  Luedecke,  1.  c. 

*  L.  c;  cf.  eariier  Bodewig,  Pogg..  168,  230,  1876,  also  Dx.,  Min.,  1,  170,  1863,  N.  R..  129, 
1867.  Od  thermal  properties  cf,  Bodewig  and  Luedecke,  On  pyroelectricity,  Hankel,  Wied. 
Ana.,  6.  07, 1879. 

402.  BOMZLITB.  &  R  Fa^kuU.  O.  F&r.  FOrh.,  3,  SS8. 1876. 

MonoGlinic.  Axes:  d  :  J  :  i  =  0-6249  : 1 : 1  -2824;  =  89'  21|'  =  001  A  100 
Dea  Cloizeaux'. 

100  A  110  =  •32*  0',  001  A  101  =  OS"  30^',  001  A  Oil  =  52"  3'. 
Pormfl<  t  m  (110,  /)  «  (018.  fi)*  <r  (031,  n  (124.  - 

b  (010.  £-1?      ;  ,08'  g  (034,  i-\y  as  tw.  pL  *  ■       r  (a-610.  -  H)" 

c  (001,  O)  ^     '  o  (Oil.  l-i)  ^  f  (1-6'13.  -  l-S) 

«  (037,  f-i)*        p  (096,  t-VjF  a  (ill,  1) 
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dig 
MM 


W  0- 

77°  20' 
45°  34i' 
43'"  &7 

1. 


(»■  ^  104'  B' 
rra'  =  137"  $4' 


CT?*    =  89"  37' 

tfa    ^  fig"  1' 
JA-  =  47" 
=  58  3fi 


3. 


Figs.  1-6,  Norway,  Bgr 

Twina:  tw.  pi.  (1)  c,  contact-twins  with  c  as  conip.-face;  (2)  a, 
with  (2  ftB  comp.-fuce;  these  two  kinds  of  twina  give  nearly  thu  aami 
tliiit  in  some  cases  the  secont^  kind  I'Oiild  be  explained  as  Ifeiiig  twins  tp 
pK  and  a  as  comp.-fuw.  Also  (3)  g  (03i)  tiruciform-tniiie  with  the  T 
nearly  at  ri^ht  angles,  since  cc  =  67'^  46',  (4)  a-  (021)  somt-what  un 
served  only  on  a  siiif^le  specimeu  wht're  the  associntinn  may  have  heen 
Crystals  often  tabular  |||  c:  also  with  a  proiniueiU:  or  octahedral  m  hab 
opment  of  m  and  M  i012),  or  m  and  ^ot  (III), 

Cleavage  indistinct.    Fractuie  subcoucholdah    Bfittle.         =  5. 
Nobel;  3-^4  Dmr.    Luater  resitjotis  t-o  vitreous,    Coloi-  black,  black 
Streak  grayisli.    Opiwjue  or  tmiialucent  only  in  thin  eplinters.  Pleoi 
iinct  :  c  (=  (!)  deep  amoky  gray  or  brownish  yellow,  b  (=  »)  deep  br 

a  (=  I)  hhrnh  ^ten.  Absorption,  h  >  a  >  £.  Optically  4-.  I 
a  (—  Bx^)  tioai-ly  ±  a  liku  datoUto;  Bx^  almost  |  Dispersion 
diatiiict.    Alao  lipotropic  and  amorphous  by  alti^ratiou. 


=  9r 


5  to  98'  3a',  Dx, 
8       3H„.r  =  125'  33' 


De3  Cloizeaux  shows  thftt  some  iryslals  of  Immillie  are  lliroiiLrbout  doubl 
Dlbers  are  cnmjiosiiil  of  h  gryvn  (ioubly  refracling  kefticl  surroumltil  liy  a  yelloi 
Sing-Jy  rtfrattiug  iiiaCeriiil.  while  Blill  utlltrs  are  Witirciy  isolroluc,  BrOfgfr  de* 
stniciure  In  llic  cryHlats  whli  vnrying  position  of  tlie  biaecirix.  a  Tew  degrets  (+  oi 
liicl«  of  ihe  iL\is  h;  mareovBr,  sccLlona )  c  sbow  n  lUvinion  ]Ul"  fielilB  of  liour-glass  forn 
structorc  is  io  part  origiiia!,  in  part  a  consequence  of  incLpienr  HlitfriilioD.whicli  last 
tbu  VAriatiOL  iu  the  ^loflilion  o(  the  bi'^ctdx.  which  lak^s  t>1iice  most  rapidly  in  a 
The  liutil  r*;8ult  of  ciic  alieran'on  is  tlic  iimorplious  mnterinl  befurt  noled.  Ft  is  lo 
the  f'hfttifr*.'  frum  n  <-ryHt!illiiie  uni&olropic  lo  the  amcjrphous  Saolroplc  madition  li 
ccTtaia  of  tlie  miuerals" of  tin;  "  Urevlk  "  region  iu  Norway  (also  elaewliere);  ct.  fad 
ite,  etc, 

Comp.— {Cj,Fe).B,SijO.,  or  {Ca,Fe),(BO),(SiOJ,.  If  Ca  :  Fe  =  3 
equivalent  to  20aO.FcO,B,0».3SiO,  -  Silica  3;:;  i,  boron  tiioxide  18-7,  i 
ids  l9-:5,  lime  29-9  ^  lUO. 

AnaJ,™!,  Paijkui!.  1.  c.    3,  Domour,  1.  c.   8.  G.  V.  Pflterason,  6fv.  Ak.  Btoc 

im. 

8iO,     B,0,  AUO,  Pe.O,  FeO 


1, 


G,  ^  3-28 


CaO    MgO  Nr»0  ign. 

31*87    ri&-OS     1-50  2-15  16-25  27-£8   0  62    l-5fl'  O  M  = 

83-00     15-21      —  —  l&'fta"  27-00     —  1*01 

ai-83   [16-51]    S-73  0-88  16-74  29-54     —  0-75 

»  IncK  £,0  0  41.  ^  Willi  llaO  0  74. 


2  -30  Cei 
0-79  Ce 
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VfT^  eto.— B.B.  homlHte  fuses  ver^  readily  to  a  black  glass;  reacts  for  Iron  and  botic  add. 

Completely  decomposed  by  liydrochlonc  acid  with  gelatioizatioD. 

Obt.— Found  on  the  island  8tok0  and  the  neigbboriDg  IslandB,  Store-ArO  and  OTre-ArO  in 
tbe  Laogesund  Hord,  Norway,  in  veins  in  augite-syeuite,  with  meliphanite  and  erdmannite;  aim 
litanile,  zircon,  eegirite,  lOllingite;  further,  as  accessory  associated  siwcles,  astrophyllite,  melano- 
cerite.  DonleDBlLiordiDe,  w&hlerite,  hiortdahlite,  molybdenite,  etc.  The  largest  welt  developed 
ciystal  of  homilite  found  bad  a  length  of  about  i  inches  in  the  direcli<Hi  of  the  orthodiagonal 
axis;  another  imperfect  crystal  bad  a  weight  of  50  grams.  Named  from  oMi^eiy,  to  «eew 
ton^iurr,  In  alltisfon  to  its  association  with  meliphanite  aud  erdmannite. 

Alt— As  noted  above,  changes  to  an  isotropic  and  aniorplious  material,  analogous  to 
gadolinite,  allanite,  etc.    See  also  erdmanuiie  below. 

Refc— '  Ann.  Ch.  Pbya  ,  12,  405.  1877,  and  ti.  FOr.  FOrh.,  3,  385.  1877.  BrOgger,  on  the 
basis  of  numerous  measuremenls,  has  calculated  the  axial  ratio:  d  \  o  :h  ■=  0'034^  :  1  :  l'80i36, 
yJ  =  89"  50",  for  which,  however,  he  does  not  claim  great  accuracy.  He  proposes  to  accept  the 
following:  a  :  6  :  e  =  0<»45  :  1  :  I'SSSfi,  ft-9»  58 .  Zs.  Kr.  IS.  134, 13B0. 

•  Dx.,  1.  c.   •  Bgr..  G.  For.  POrh..  9,  JW7,  ItBT,  and  I.  c. 

BrOgger  argues  that  the  negative  side  of  Uie  homilite  crystals  mav  properly  correspond  to 
tbe  positive  side  of  gadolinite— In  other  words,  tbe  angle  /i  =  89"  21'  of  homilite  may  correspond 
to  90"  88}'  of  gadolinite,  and  he  finds  confirmation  for  this  view  in  the  position  of  the  acute  bisec- 
trix. Brttgger  also  calls  attention  to  an  apparent  relation  in  form,  as  inferred  by  b!m,  Iwtween 
homilite  and  zircon. 

£iu>UANNiTK  Btmark.  Berlin,  Pogg.,  68, 163,  1858.  Michaelsonlte  Dana,  Min.  p.  381), 
1866.  A  name  originally  given  to  a  mineral  supposed  to  be  allied  to  allanite  occurring  in  the 
"  Brevik  region  "  la  southern  Norway. 

As  described  by  Berlin,  It  occurred  on  the  Island  StokQ  io  granular  or  lamellar  masses, 
embedded  in  feldspar,  not  in  dbtlnct  crystals.  G.  =  8*01.  Liuter^treous.  Color  dark  brown. 
Translucent  in  thin  splinters.  Hie  following  fnctnnplete  analysis  was  made  by  Blomstiand. 
(This  was  quoted  in  5tn  £d.,  p.  414  u  ft"  Independent  qKctes,  and  again  on  p.  1^  as  a  Tarletj 
of  allanite.) 

810.      A1,0>  Ce-oxidea  Y.O.     FeO     HnO     CaO  H,0 

81-86      11-71      84-89      1,-48      808      0*86      0*48      [4-S8]  =  100 

An  analysis  was  later  (1863)  made  by  Michaelson  (also  another  Incomplete  by  Nobel,  Ibid.), 
Otr.  Ak.  Btockh.,  19,  Slit,  1863.  The  mineral  was  from  ArO,  and  was  supposed  to  be  the  same 
asthat  Investigated  by  Berlin,  and  was  also  referred  to  allanite.  H.  =  4*5.  G.  =  8*44.  Midual- 
son's  analyds  is  as  follows: 

no,      ZrOf     AltOi  re«0,     T.Oi    OeiOa    (l«»Di)|0|  BeO     MgO      CaO      Na,0  B.0 
89*31     S-44     8-81    6^48      1-68    0-79      15-60    437    0-4S    1498    8-45    S'SO  =98'00 


BrOgger  concludes  after  a  study  of  this,  the  typical  erdmannite,  that  although  a  resemblance 
to  allauite  is  at  first  noted,  this  is  apparent  only,  and  that  the  material  analyzed,  which  micro- 
scopic examination  proves  to  be  heterogenous,  consists  of  a  mineral  of  tbe  inelanocerite  group  (p. 
418>  appesriog  in  the  sections  brown  and  isotropic,  intermixed  with  a  doubly  refracting  mineral, 
which  ia  probably  homilite  or  a  closely  allied  species. 

Aiso,  besides  this,  there  is  another  mitieral,  which  has  been  called  erdmannite,  analyzed  by 
BngstrOm  and  Damour,  below,  which  is  probably  a  somewhat  altered  form  of  a  kind  of  homilite 

Biculiar  in  containing  a  considerable  amount  of  the  cerium  metals,  and  for  which,  consequently, 
rtever  uses  tbe  name  Gerhomilite. 

J^^strom's  mineial  was  leek-green  in  color,  with  0.  =  8-888.   Ihunour's  was  brown,  with 

H.  —  4-6,  G.  —  8*08.   Optically  isotrqpic,  amoiphous. 

Anal.— 1,  £ng8tr0m,  Inaug.  Diss.,  Upaala,  p.  88, 1877.  3,  Damour,  Ann.  Ch.  Phys.,  13, 411, 
1877. 

SIO,    ZrOi  TbO|     B,Oi  Fe,0,  Ce,Oi  (D[,La),0|  TiO)  Br,Oi  FeO     CaO    BeO    K,0  H,0 

I.  fiS-15  S-I4  9-08  8-18  S  Oi  8  00  8'M  1 M  O'SO  8  16  18  78  S'lO  144*  S  86  =  100 
^  98*01     8-47    Q-4S^     [5-54]     SZl"  80»        -~       —     fi-TT*     11*00      —      1-96    ISIO  =  100 

■  SnOa.  »  A1,0|.  ■  InoL  I'SS  MnO  *  InoL  Ita  Vrnfi. 

BngstrOm  calculates  the  formula  RsOi.SiOi  +  SRO.SiO, -f-UHtO  and  remarks  upon  Iti 
dmllarity  in  formula  to  datolite  and  gadolinite,  a  conclusion  to  which  BrOgger  also  urlves  In  a 
somewhat  different  way. 

BrOeger  mentions  also  that  much  so-called  erdmannite  is  only  zircon  usually  much  altered; 
cf.  Xm  Kr..  16, 109, 1600,  also  Kranta,  Pogg.,  82,  S86, 1851. 
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403.  EUCLASB.  Baay;  Delameth..  J.  Pbya..  41,  155,  1792  (without  credit  to  HallT):  T. 
T.,  a.  254,  1797  (with  credit  to  HaQy);  HaSg,  J.  Mines,  6,  308,  1799,  Tr.,  2,  1801.  iJukla 

Monoolitiio.  Axes  a-A  :d  =  0-32369  :  1  :  0-33324;  >S  =  79"  44'  4"  =  001 
lUO  A  110  =  17°  40'  2",  001  A  101  =  51**  7'  48",  001  A  Oil  =  18"  9'  17" 


f*onni* : 

a  (100.  11) 
b  (010,  »■  i) 
e  (001,  O)  rare 

6 


(21110.  i-30i^ 
no  1  n.  £-16) 
(DIO,  ('■») 
(410,  i4) 
(820  i-l) 
5  (430,  1-1 ) 
k  1650.  i-f) 

1. 


ffl  (110.  7) 

Q  (9  10  0,  i-Y) 

r  (670.  i^i) 

;  (S40.  t-i) 

/3  (280, 

a  (.^90,  *-|) 

8  (120,  i-2) 

L  (130.  i-^) 

c  (J 04,  fi) 
g  (102.  i  1) 
P  (101.  1-j) 


n  (Oil.  1-i) 

0  (01 1 -6,  V-*)* 

0  (021,  -i-i) 

F  (0  11-4.  V-')* 

?  (oai,  8-1) 

R  (041,  4-i) 
H  (061,  6-t) 

r  (111.  -  1) 
fT"  (332.  -  I)* 
a  (112.  A) 
d   (ill,  1) 


K  (221,  S)" 

*  (323,  -  1-}) 
3  (i2-3-l,  12-4)* 
ft  {211,  a-§)* 

A  (124,  -  A-2)» 
«  (121,  -  2-2) 
1  (141,  -  4-4) 
a  (15'5,  -  1-5)* 
X  (151,  -  5-S)* 
tf  (281,  8-J) 

(6 10 1,  lo-j)? 


m 

& 

f 
b 

c 

P 
k 

X 


(593.  8  |> 
(121,  2-^) 
(iai,  8-3) 
(142,  2-4) 
(102.  3«j' 
(152, 

(2-13-a.  v-V'? 

(2-13-i  V-V) 
(ITS,  i-7) 
(182,  4-S) 


tf'  (197,  1-9/ 


3. 


Figs.  1,  3,  4.  Brazil,  Schabus.   8,  Alps,  Becke. 

HidIxc  (?^[[n..  3,  186,  1800)  quotes  the  following  forms  as  having  been  observed  bj  AmnnI 
on  eut;lase  fioui  the  Sao^rka  region  in  the  Ural. 

la  i  U.  25  2-0,  28-3-0.  IM  O,  810,  710,  510,  310,  210.  10-7-0.  530.  540.  870.  980.  2019-0. 
780,  670,  570,  350,  10  19  0.  490.  4-1 1'O,  170,  8-38'0,  8-85  0;  047.  0-10-7,  0  18-6,  0  13-5.  0  3011, 
0-35-9?,  O'33'l:  24-25  24,  13-18-12,  II-IO-II.  454,  18  17  18.  14-35-14,  a2a5-22.  757,  856,  29-50-29. 
8'10'8,  iil,  138  1.    Also  others  by  Miers:  15-1-0?,  610?,  560.  580,  11-18  0? 


r  6' 

a'P 

71"  7' 

em 

80°  13i' 
47"  151' 

uu' 

45°  40* 

fte  ' 

a?t^  58i' 

49^  8' 

m'd 

«" 

80°  lif 

39  44 

nn' 

86°  18i' 

ed 

52°  81' 

aa' 

17°  55' 

««*"" 

SB"  80' 

Co' 

66°  81' 

au 

35°  48' 

di 

28°  17' 

i;i3'  59' 

%>■ 

89'  Si' 

cu 

45'  33i' 
55'  56' 

SHf 

53°  30* 

138"  55f 

105°  31' 

t» 

XT 

74°  11' 

n' 

1 15^  0 

er 

41°  59 

rr' 

28°  46' 

m' 

49°  44' 

a'a 

85=  24' 

mr 

38°  15' 

Only  in  crystals;  habit  prismatic  with  faces  in  zone  ah  vertically  striated,  oud 
yielding  an  aimoet  indefinite  aeries  of  forme  (see  above). 

Cleavagt :  b  highly  perfect ;  a,  c  rather  difficult.  Fracture  conchoidal.  Brittle. 
H.  -  7-5.  a,  =  3-103  Kk.;  3-051.  Samirka,  Erem;  3-080,  3-097  Brazil,  Dx. 
Luster  vitrcfxis,  somewhsit  pearly  on  tlie  cleavage-face.  Colorless,  pale  mountain- 
gret'n,  [)iissiri<r  into  blue  and  white.  Streak  uncolored.  Transparent;  occasionally 
eubtnins parent.    Pleochroism  distinct. 

Optically  +.  Ax.  pi.  ||  b.  Bi"  "learly  P,  Dx.  Bx.  A  *i  =  +42"  16'  Becte. 
ladic^a,  Dx. 
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PorNft      a,=l-6520   /Sy=l-6553   y,= 1-6710        2V,=49'' 37'  2By=87'*59' 
Hessnred         2£r  =  88°  47'      2£u  =  88**  7'  At  176"  2£  increased  2"  18' 

Electrified  by  friction. 

Comp.— HBeAlSiO,  =  Be(A10H)8iO,  or  H,0.2BeO.Al,0..2SiO,  =  SiUcft  41*3, 
tlumiua  35*2,  glocina  17-3,  water  6-2  =  1(X>. 

AhaL— Damour,  C.  R.,  40,  943,  1855.   Also  Benellus,  Mallet,  Stb  Ed.,  p.  880. 

SiOs     A1.0.     BeO     HiO     FeiO>    CftO     SnO.  F 
BruU  \  41-68      84  07      16-97      6  04      1-08      014      0  84      0  88  =  lOOHIO 

Pyr^  et«^— In  tfae  closed  lube,  wbeo  strongly  Ifpilted,  gives  off  water.  B.B.  In  the  forceps 
cracks  and  whitens,  throws  out  puiuts,  and  fuses  at  6'S  to  a  white  enamel.  Not  acted  upon  by 
acids. 

Oba. — Occurs  in  Brazil,  in  tlie  proTince  of  Minas  Getaes,  mioiog  district  of  Villa  Rica,  with 
topaz  Id  chloritic  sdiist;  In  the  auriferous  snnda  of  the  Orenburg  district,  soutbem  Ural,  near 
the  river  San&rka,  with  topaz,  corundum,  cyantte,  etc.  One  Ural  crystal  measured  8  In.  by  |  In. 
In  the  Gioesglockner  region  of  the  Austrian  Alps  on  the  Uamsgrube,  with  pericline,  rutile, 
quartz  on  mica  schist;  also  from  the  MOIllhal  witli  pericline. 

Named  by  UaQy  from  fv,  eanljf,  and  KArrcr/S,  fracture.  In  allusion  to  the  easv  cleavage. 
HaQy  states  that  his  name,  Euclase,  was  published  by  Daubenton  in  an  early  issue  of  his  Tableau 
meth.  de  Hinlrauz;  but  the  particular  edition  of  the  Tableau  (of  which  several  were  issued)  the 
author  has  not  been  able  to  team.  Delamelherie,  after  publishing,  in  1793,  the  name  and 
description,  without  crediting  either  to  llaUy,  iu  his  ITitorU  de  la  Terre,  In  1797,  gives  HaQy 
fall  credit 

I>1nt  brought  to  Europe  from  S.  America  by  Dombey,  la  1785. 

Ret— <  Ber.  Ak.  Wien,  8,  507,  1652  (abstr.  In  Pogg.,  88,  608,  1858),  also  Denkschr.,  Ak. 
Wieo.  6,  57,  1864.  *  Sbs.,  1.  c.  Cf.  also  Kk.  Mln.  Russl.,  3.  97, 1858;  Dx.,  Min..  1,  480,  1862; 
Ek.,  ib..  10,  104,  1889;  Gdt.,  Index,  1,  588,  1886.  *  Becke.  Alps.  Min.  Mitth..  4,  147.  1881. 
*  Dz.,  Brazil,  Bull.  boc.  Min.,  6,  317,  1882.  ^  KOchlin,  Auatr.  Alps,  Ann.  Mus.  Wien,  1,  287. 
1886,  also  doubtful  0  (10-6-6),  1-41-81;  still  more  so  M3«,  l  lO-O,  190.  370,  12-1-0,  281-0.  494. 
131,  64&   «  Erem..  Saaarka,  Vh.  Uln.  Qes.,  24.  344. 1886,  Zs.  Kr.,  lb,  648. 1880. 


404.  aAI>OIJHITB.  Schwarzer  Zeolith  (fr.  Ttterby)  Oeyer.  Crell's  Ann..  1788.  Ytterblt 
(Silicate  of  Alumina,  ox.  Iran,  and  a  new  enrth)  Oadolin,  Ak.  H.  Stockh..  1704:  S^berg,  fb.. 
1797  (naming  the  earth  tttbia).   Gadolinit  Klapr.  (Ak.  Berlin,  1800).  Beitr.,  3,  S2,  1803. 

Monoclinic.  Axes:  d  :  J  :  i  =  0-62726  :  1  :  1*32150;  fi  =  •89-261'=00lAl00 
Eicbstadt*. 

100  A  110  =  32**  5f 001  A  101  =  64*"  9|',  001  A  Oil  =  •52"  53'. 

Forma*:  t  (103,  -  i-i)  w  (012,  P  (HI,  -  1)  7  (SlS,  l-§) 

a  (100,  i-i)  «  (104.  1-i)  X  (038,  |-i)<  .      <t  (221,  -  3)  C  (283.  -  H) 

*  (010.  i4)  «  (S  o  12,  iVi)  g  (Oil.  1-i)  y  (112,  i)  ff  (381,  -  8-*)" 

e   (001,  Oi  *  (103.  i-i)  y  (021,  84)  o  (111,  1)  t  (248,  -  j-S) 

«  (110. 1}      ^  e  a  i  io.  -  Ay      *      2*  *     '  \t 

I   (120.  i^)        e  (014,  i-i)'  *c(118,  -  i)*  e  (313.  -  12)        ^  J^f 

i  (018.  H)*  A  (235.  -  *)*  *  (881,  -  8.1)»  ' 

_  Also  as  given  by  EichstHdt,  but  of  somewhat  uncertain  position,  p  (115),  it  (114),  a  (225), 

r  fS34):  doubtful,  8-10-5.  Further  SjOgreu  gives  ft  (113).  d  (121),  which  are  questioned  by 
EichstAdt. 

mtn"'  =     64°  IS'  it'    =    47°  83'  ey  =    51°  28'  =  48°  48* 

mm     =  •115°  48'  20"  wte'  =    66'  54+'         co  =    68°  80'  PP    ~  58"  581' 

U          —     77°    r  go'   =  105'  46'  c6   =    79°    6'  tra'  -  63'  41' 

el         =     46°  13'  yv   =  188'  33'  cm  =    59'  88i'         rr'  =  49'  8' 

cu        =     27'  54'  e/i   =    50°  54'  ef  =    78'  50*  oo'    s  BO'  lO* 

M         =     46"  4r  CO    =   67'  41'  ap  -    88°   8i'         69'  =  02'  54' 

cr       =     65°   4'  ett   =   78°  11'  po  -  108°  87f        mm'  =  84"  62' 

or        =     26°  291'  cm   =    89°  32'  o'fl  =    88°  l^  ff"    s:  VT  SSSf 

ee'       =     86'  84'  ex   s=   32°  0' 
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Crystala  rougi]  and  coarse;  eomnaonly  prismatic  and  terminated 
timeg  acutely  tei  mlnated  by  certain  of  tlie  pyraniidB,  as    (111),  cr  (25 

or  Twinning  IiiniLdli*  iometimes 

iguitioiu  Ytterby,  Poterssoii.    Also  in  masaHe 
Clenviigo  none.    FrttL'ture  cuntilioidiil  o. 
Brittle.    11.  —  H.  =  4^0-4 -5;  norma] 

of  aiiisotiopic;  i'i-l— isotropic,  Peter 
Ijoatiiiw  soinewliat  inon-ascd  (t-ee  below).  Lu 
to  gi'<!iiay.  Color  black,  grei.^niy]i  lilack,  aim 
tliiii  spliiiteis  ni-'arly  tmnspareiit,  and  usually 
to  olive-grijeri.  Ktreak  grt'enisli  gray. 
Normtilly  tlonbly  refracting  anil  eryatalline  in  structiirie,  but  nsitft 
Eiud  amorplioua.  Pleochroieni  feeble  in  green  varietiefs;  dietiiiot  in  I 
licully+.  Double  refruetionnorniaUy  strong,  but  variable.  Ax.  pi.  ||  {f, 
neiirly  _L  if  like  datoUte  and  homilitci  B.Vj.  /\  =  -f  4"  Dx.  Bx.  A 
to  9'^  in  grmi  variutios,  la"  to  I'i'^  in  brown  (sgo  below)  Eicliatiidt.  Aj 


iiUr  =  106'  fl' 
SHfcr  =  105* 


=  107"  IB' 
2U^,  =  118"  30' 


aH^bi  =  lOfi'  27' 

,  svj  =  as"  S8 


Dx. 
Eicl 


YflT. — In  part  cryBlalline  Id  molecular  Mnicilure,  ns  we!)  m  in  form,  doublv  re 
optiLikb  cfianic'tt-rs  ns  nolcil  abfjve;  tglov  g;iei;n  id  Jbiu  splinlcrs.  Here  belong 
^doliiiUf  from  HitlerO  and  from  Siora  KkOdcvi  iu  DHlarnc,  Swtdtn. 

Murt  tioiiinlimly  ciimplL'telj"  miioqihcius  nnt\  isolrapic,  both  iu  ibe  mssslve  fol 
crysiuls;  btifii  kiii(i*<  in  ilie  siiiut;  Bpeciiiicn,  iiml  nguiii,  m  SRon  in  ii  Lbin  secdoc 
eput^  ill  nil  Isoi  rnpiL'^  jri  ouiid-nijiss.  This  clinugt'  in  opliLnI  atiitclnre  isrliic  to  allcrg 
a  iiiolecuiit]'  reiimitiec'nieut  stinply,  i.c  Ijy  iMirtiiiioi  pLisiii,  for  lioih  vivricliL's  liave  i 
posiUoD  [ftlial.  I,  2  I'tfl.prssOn).  Bj  hi-iitiii(j,  the  nnnjipLoiis  mineral  is  Iransformefi 
In^pLCUDdcTy^iaJiiLK.-.  imd  this  is  a<:ci>mpiini(Hl  by  liirotig  phospboreKCt'ticu  (evoliitii 
heftl>  BC-t'  below).  M  Ilie  mtnb  lime  Lliere  is  an  increaBB  in  Ibc  spedUc;  gravity  and  U 
is  (:l]iiQe4.-d  in  the  tliio  acclioD  to  coIotIi^h.''  or  midiah.  atici  Ihe  inimTHl  no  luapcr 
acid,  Tbo  niiiiso tropic  miimral  is  nho  diiiugcd  by  l]ejiliu[r,  fur  wliiie  lliere  is  iio 
phurL'!ie<.'nce,  llie  B[>ei:itic  gravity  bL'Comcs  grenleiv  lliLTe^i^  iin  iiicrt'iise  I'o  ibe  si 
doiil.de  rt'frtictjcin.  Ibe  color  is  paltr,  uiiil  g;clatini/.iitLoii  iit)  longer  fjikes  pFucp  (Pets 

Boiti  llie  nu[Botropic  mid  isoiiopic  foniiB  liecome  hnnvn  hy  iilieriiiifiu,  itivolvin 
tlic  imtk  iiud  Hi4Siimpliuu  uf  waler.  For  tlic  former  the  brown  miutrai  so  forma 
wilii  a  larger  nngle  of  exlianiioii;  for  the  lulier  ii  irt  still  iHitnipic. 

Tlic  roDowiag  lire  speciQc  gravity  delcrmiuutiouid:  1,  2.,  U,  Ytterby;  4,  llittecO 
table  of  uQuly^es. 


Before  ignition 
After 


1,  Rose 
O.  =  4-1)97,  4*328 
O.  =  4-387,  4  456 


2.  Church 
4233 
4-856 


8.  Rg. 

4-212 

4-41» 


Cftm|t.— Be,Fey,8i,0,„  nr  2Be0.f  t  0.5Y,0,.2SiO,;  written  asu  basic 
((rroth)  aimlogons  to  dfttolite,  t}U.\,  the  fnt-niula  is  Be  Fe(Y0),(?jiOJj, 
composition:  8ilica  ^;3'9,  yttrium  osidt'S  (molec.  vi^gnt.  2t>0)  aP6,  iro 
14*3,  gliicina  10  0  =  100. 

Tbpyllriiimoarthfior  ■"piiLloliiiiic-eflribv"(pnrily  replflfred  liy  tbeoxidesof  cerim 
luid  iliilyiuinrbi  form  a  t'cjinplfx  group  ^iiliiclii  hm  beta  much  utinlird  bolb  c 
(tpectro^nipiciiMy  by  nmny  chefiiisls.  Mnrignae,  Debifiinlninw.  I,,  de  Uoialwiudran, 
L'rtxjin.-9.  mill  others.    Tl'se  ]zn>up  (ontiduH  trl'jum  iu  conwiderable  amount,  and  oil 
t'lemeiilit  fytterbium,  fioiiudiurn,  etr  )  cif  niore  or  less  definite  ehftmeU'ir  bHve  been  at 

liiiiumelslnTg  urges  lhal  the  deleniiiiiiHiiiri-i  of       atnmie  weiglit  of  Hie  ytir 

fatioJiaitc  vary  wiiielv;  thus  ht  p;ivefitli(?  liiiitL>!  frnm  87  5  Yllerhy,  Iliimpidge.  am 
i^,,  to  1(19  IliiicrO  I(> .  and  ISO  (.-olomdo,  lijtliin»,    See  fiiriber  heyond,  nfler  aj 
it  fippeiirs  thai  for  the  raajorilv  of  muwh-  lUe  iitomic  weight  is  u'boui  106  or 
weight  260. 

Prominent  rpcent  artlcIfiB  on  the  pftdoHidite  enrtlifi  nre  the  followfrE:  Cleve  i 
Ak.  11.  Sti>i  kh..  Bibniig.  1.  No,  8.  1H72,  3.  ISo.  13.  Ifi74.  JlHrignnc.  Bibl.  Vn\v., 
64.  97.  IftTS,  V.  n  .  87.  578.  W78.  Delafotitnine.  lUbl.  Univ..  31,  48. 1«T4.  61.  iTH, 
V.  R.  3B.  fi42,  Ub,  l>-7)).  91.  IIS.  mn.  Cltve,  Ofv.  Ak.  Stockh.,  36.  No.  7,  3,  It 
Proc.  l-£oy.  Soc  .  40.  :>il2.  I>^f8. 

On  tlio  atomic  weights  of  the  ylirium  metals,  see  NordenskI51d,  G.  FGr.  F&rh. 
also  Rg..  t.  c. 
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AbbL— 1-9.  Petetswn.  O.  FOr.  FMi.,  13.  375  H  teq.,  1890;  also  ^ven  (except  9)  In  Ofr. 
Ak.  Stockh..  46.  179.  1888.  but  in  somewbat  different  furm.  10,  11,  Blomstrand,  Lunda  UnfT. 
Aiwkrift,  24  No.  8.  1887-88.  13,  Walliu,  ibid.  18,  14.  Kg.,  B«r.  Ak.  Berlin.  549.  1887. 
IS,  18.  Humpidge  and  Bumey,  J.  Ch.  Soc.,  36.  117.  1879.  17,  LindatrOm,  G.  FOr.  FOrh..  2, 
318.  1874.  18,  19,  Oeotb,  Am.  J.  Sc.,  38,  198.  1»89  (also  of  eacli  a  second  partial  anal.). 
20,  L.  G.  EakiDS.  Ibid.,  p.  478,  also  Bull.,  64,  p.  40.  U.  S.  O.  Sunr.  31,  33,  L.  G.  Eakins.  Proc 
Col.  Soc.,  a.  Pt.  1,  83. 188S.  88,  S4,  Ptaani,  Dx.,  Hin.,  2,  zni,  1874.  For  earlier  anata.  see  6th 
£d.,  p.  294,  295. 


O. 

8K>« 

TbO, 

T,0,« 

Oe,0,  (Di.L»),0, 

Fe,0,» 

FeO>  BeO  CaO'  Na,0  H,0 

l.mUerfl 

4-BOB 

M-88 

0-8B 

40-SI 

111  4-fl) 

014 

11 -ay  0-8B 

0-64 

U  I>l  =  MrM 

a.  Ytterbj 

4-9«l 

M-a& 

0-80 

4B-M 

186  8-06 

ll-89<  10- 17 

0-ao 

0-17 

0-62=  00-90 

t  " 

4-tt8 

n-fls 

0-41 

4B-ao 

«-M  B-BT 

010 

IdO  OH 

0-M* 

016 

0-87  m  10018 

i.  Broddbo 

4-ttS 

017 

16-78 

4-40  11-41 

SIB 

wis*  B-BO 

(KM 

0-ID 

1-40  s  10011 

ft.O.KintfnU'Mi 

0-aa 

40-Tfl 

4-51  4-46 

1-84 

10-70'  lO-lS 

010 

010 

1-46  =  flSIS 

«.H.KlisrCT«U'On 

a-ss 

tr. 

»-71 

8-91  710 

roi 

9-44  10-47 

0-60* 

016 

2-88  •>  9B-8B 

T.Ton&ker 

4-94 

S4-SS 

0-75 

48  06 

0-S8  4-18 

i-oi* 

19-89<  910 

019 

015 

0-BO  =  100  80 

8.  SI.  Tuna 

4-OOS 

$4-40 

0-8S 

88-09 

X-60  7-00 

4-07* 

0-17*  8-87 

1-87 

0-29 

2  38  =  09  50 

».  HalS 

4-090 

»-» 

0S8 

8S-9B 

S-3S  lS-01 

8-07 

5  00-  9-80 

«08* 

0-13 

3  36  =  96-37 

'O.HItterO 

4-S8 

1  8S-79 

0-35 

45-09 

8-87 

12-Sfi*  10 10 

018 

0-19 

—  PbO  0-06  =  9018 

n.Ttlwby 

4-090  1  S8-S4 

o-« 

47-06 

0-n  8-88 

0-81^ 

18-00*  10-06 

048« 

0-18 

—  PbOO-06  >  100-OB 

1«.  " 

4-06 

am 

tm 

44-80 

711 

18-00  10-16 

0-58 

018 

—  =  09-40 

13.  Hitt«r{J 

4-448 

M-as 

40-91 

7-01 

S-86 

ll-SO  8-SB 

0-86 

010  =  100-87 

UTttBrbr 

4'ni 

«-» 

88-lS 

18-66 

4-07 

7-47  ion 

0-57 

1  84  s  100-51 

IS^  Hitters 

84-M 

4!-80> 

016 

16*04  6-B0>  l-Of 

012=  90-91 

l».TU«rbr 

as-is 

8»-*r" 

e-s2 

e-is 

ia-40  B-SO" 

1-11 

S  89  P,0.  ]■«  «  09-00 

17.  St.  Tom 

411 

sa-es 

84 

4  80  14-40 

0-14* 

8  37*  10-94 

0-37 

016 

818  =  100-48 

18.  Lluo  Co.* 

4-«01 

sa  fer  undet.  44-% 

2-flS  fi-« 

0-88* 

18-91'  0-24 

0-71* 

O-BB* 

0-78»=  100-80 

19.    '*  " 

4-8M 

SS-80 

44-4S 

2  66  fi-01 

0-81* 

18-11  919 

0-B3< 

0-85 

0-7»  Inaol.  0-08=100-48 

».    '■  " 

4-S30 

0-S8 

41 -CB 

209  B-29 

016 

12-4S  11-88 

0-74 

(r. 

1-08  P,Ot  0-06=10019 

n.DoacluOo. 

Ool.  4-56 

ffi-lS 

010 

9S  94*  U  IO      81 18 

B-4:* 

10-48  7-19 

0-4S< 

010'  016  =  100-48 

ft       "  " 

4-n 

n-fls 

OH 

M-4» 

O-Br  19-10 

4-l» 

11-47"  B-48 

018 

OW  0-74  =  looie 

SS.  Ffnbo 

4'oes 

«S*25 

48-76 

8-66 

»■» 

»-40  BIT 

1-9V 

lis  -  101-08 

S4.  Unknoira 

4-llff 

2S10 

85-00 

16-40 

1010  9-98 

010* 

1-10=  0010 

■  Yttrium  eartba,  H<^o.  Weiglit : 

1  ■  (  4  >  •  t  •  ff  !•       11      II      1«      M     H  n 

S0O-7    S60-8  2t7-6  S911  94118  9461  960-6  9664    flOBI  957-5  960  866  948  SOO  806  804 

Br.O.  has  been  separately  determined,  a>  foUowi:  In  IB,  1011  p.  c;  in  16,411;  In  17,  1166;  In  81, 18-74; 

taiSB,  n-sb. 

•  Include*  a  UtUe  AkO,  In  flMne  caaea,  -rtM.:  fa  9, 0  SB  p.  o. ;  8, 0-79;  11.  OOB;  17. 0-14;  18, 018;  19, 0-81 ;  81, 914; 
89, 0-M;  SS.  2  89;  94, 8-o£ 

•  Include*  MnO:  in  1,  O-IO  p.e.;  8,016;  4,0-09;  0,0-41;  7.0-16;  8,0-»;  9,0-18;  10,0-16;  11.018;  17,0-10; 
18,  0-99:  IV.  018;  89,011. 

•  lDclud«e  MgOi  In  1, 0-83  p.  c.;  9, 0-U;  6, 0-10;  8, 016;  8,  0-18;  »;  O-OT;  11,  017;  18.  018;  18. 017;  19^  O-Ui 
n,  0-14;  as,  <H6;  88.  018;  94,  O  il. 

•BeaOs-      'iBcLKaO:  in  18;  0-16;  It,  018;  81. 0-18;  81^  OlOl     'XncHbOi.  'Isb. 

Pyr^  vto. — ^Tbe  glassy  Isotropic  variety  is  unchanged  In  tbe  closed  tube,  but  if  heated  B.B. 
tiie  assay  gives  for  a  moment  a  brlgbt  ligb^  as  if  it  had  taken  fire,  swells  up,  cracks  open,  and 
becomes  fraytoh  green  in  color  without  fustng;  it  has  then  beoome  anisotropic.  The  normal 
atdaotropTc  'rarietr  swells  into  caulttlower-like  rsmiflcations  and  becomes  white,  rarely  glowing 
(see  above,  p.  610);  the  isotropic  form,  if  the  alteration  has  gone  too  far,  also  fails  to  glow.  Wlm 
borax  j?ives  an  iron  reaction.  Only  slightly  acted  upon  by  salt  of  phosphorus.  Decomposed  b^ 
hydtochlorfc  acid  with  getatlnizatton,  but  not  after  it  has  been  heated  and  exhibited  the  accom- 
panying phosphorescence. 

Oba- — Occurs  principally  in  pegmatyte  veins,  often  associated  with  allanlte  and  other  miner* 
als  coDtaiDiuK  rare  elements,  also  fluorine  compounds.  Found  at  the  quarries  of  E&rarfvet, 
Broddbo,  and  Finbo,  near  Falun  in  Sweden;  also  at  Ytterby,  near  Stockholm;  chiefly  in 
rounded  masBe^  which  are  often  encircled  with  a  yellow  crust,  and  embedded  In  coarse  grained 
granite.  At  K&rarfv^  crystals  have  been  obtained  4  in.  long;  also  tn  the  Tors&ker  parish, 
Gestrikland;  Karlberg  in  tbe  Stora  Tuna  parish,  and  at  St.  Skedevi,  Dalarne,  Sweden.  Od 
the  island  Hitter{>  in  tbe  Flecke  fiord,  southern  Norway,  crystals  sometimes  4  in.  across;  on 
3Ia1f),  soatbeast  of  Orimstad,  Norway.  Sparingly  in  granite  veins  of  the  Radauthal  in  the 
Harz,'  associated  with  allanlte  (orthite):  Schreiberhau  m  tbe  Riesengebirge,  Silesia;  Baveno, 
Italy,  in  granite;  Newcastle,  Mouroe  Mta.,  Ireland.    It  is  also  stated  to  have  been  obtained  at 


FiiBt  announced  as  from  Buroct  Co.,  Texas,  but  later  shown  to  have  come  from  Llano  Co. 
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DUko  m  Greenland;  in  trap  near  Galway,  Irelnad;  embedded  Id  granite  Id  Ccyloo;  but  tbex 
need  cuiiiiiinalion, 

III  Lliiiio  Co.,  Texaa,  6  miles  south  of  Bluffton  od  the  west  baok  of  the  Colorado  River. 
It  occult  in  nodular  masses  nod  rough  crystals,  sometimes  up  to  40  or  6U  pounds  iu  weight,  but 
averaj^iu^  liiilf  a  pouud,  and  usually  with  a  reddish  or  yellow  altered  exterior.  It  is  embetided 
in  a  quiiriznse  pegmatyte,  and  is  associated  with  allunite,  yttrialite,  nivenite,  fergusuDit^, 
cyrtoHie,  jLniiiimilo,  tluorite,  molybdenite,  luagnetite,  feldspar,  quartz,  mica,  etc.  The  crr^L^lt 
are  L'lr>ii  c:iLii.tl  in  the  direction  of  tbe  vertical  axis  (In  one  case  10  inches  long)  and  are  cbaracU'r- 
iz>L-tj  bv  fill.'  presence  of  the  pyramids  j?  (Ill),  o  (111)  and  a  (221),  the  basal  plane  being  nearlt-  or 
quitL  wHiniiig;  cf.  Hidden  &  Mackintosh,  Am.  J.  Sc.,  38,  474,  1889.  At  Devil's  Head  kt.. 
Dougluit  ('o.,  Colorado. 

Acriiitiiug  to  Petersson  the  only  anisotropic  gadolinite  is  that  from  HitterO.  Norway,  and 
Stofii  Skedevi,  Dalarne,  Sweden;  that  of  the  other  localities  noted  is  isotropic. 

Nniin;il  after  the  Swedish  chemist,  J.  Gadoliii  (1760-1852). 

AIL— jVa  noted  above,  the  original  crystalline  anisotropic  gadolinile  is  for  the  most  pfiri 
cbniifieil  inolecularly  to  an  amorphous  isotropic  form.  This  does  not  necessarily  involve  fi 
chi!iiiie;i.l  cliiiiige,  which,  however,  is  involved  in  the  change  (p.  510)  from  the  green  to  the  brnw  n 
vHrieiy.  Further,  tbe  mineral  Is  often  altered  on  the  exterior  to  a  brownish  red  color  wi'ift 
waxy  Iu3(er  and  further  to  a  yellowish  or  yellowish  brown  earthy  ocher-like  or  powdery  substance. 

TliL-  altered  gadoliuite  from  Llano  Co.,  Texas,  has  been  examined  by  Oeath  (Am  J.  Sc.,  36, 

IHMQ^  with  the  following  results:  O.  =  8-693. 

SiO,      Y,0,.Ce,0.      Fe,0,      BeO      MnO      CaO      Ign.  quartz 

22  11  89-30  14-63       6-03       0  23       6-58      &-30         1  08  =  98  00. 

£.  GitWhmilh  has  ^iven  (J.  Analyt.  Ch.,  4,  22,  1890)  the  name  metagadolinite  to  a  similar 
allemiioii  ]iroduct,  red  m  color,  with  O.  =  8*494  and  for  which  he  obtained: 

SiO,  16  15  Ce.O.  20-66  Fe,0,  26  08  TO  31-85  CaO  8-«4  MgO  0  21  HiO  9  76  -  100  30 
Hef.— '  HitterO,  Ak.  H.  Stockh..  Blh.,  10  (2).  No.  18,  1885;  the  form  was  first  proved  lo 
be  monocliDic  by  Dx.,  Ann.  Ch.  Phys.,  18  ,  805,  1869,  Min.,  2,  xi,  1874.  Some  early  autbon 
maile  it  tnoiioclinic,  others  ortborhombic.  Dx.  also  early  called  attention  to  the  isotropic  and 
anisnirnpic  vnrieties.  *  See  Dx.,  1.  c,  and  Min.,  2,  p.  xi,  1874.  Cf.  also  Waage,  Jb.  Min..  698, 
1867;  HjuIi.  Kadauthal,  Pogg.,  144.  576,  1871;  Gdt.,  Index,  1,  65,  1887.  »H.  Si.,  Ofv.  Ak. 
Stockb.,  39,  No.  7.  47,  1883.   *  Eichstttdt,  1.  c.   *  G.  FOr.  FOrh.,  13,  376-847,  1890. 


406.  YTTRIAUTE.    W.  B.  Hidden  and  J.  B.  Maekinioth,  Am.  J.  Sc.,  38,  477,  1889. 
Miissive,  Amorphous. 

No  tOeavage.  Fracture  conclioidal  and  splintery.  Brittle.  H.  =  5-5-5. 
G-  =  4v"i75.  Luster  vitreous  to  greasy.  Color  on  the  fresh  fracture  olive-green, 
tpndiup  to  drab;  this  changes  on  the  exterior  by  alteration  to  orange-yellow. 
TraiiehR't'nt,  made  partially  opaqne  by  the  presence  of  minute  ragged  lines  pene- 
tratin^^  the  mass  in  all  directions. 

Coup, — A  silicate  of  thorium  and  the  yttrium  metals  chiefly;  oxygen  ratio  ol 
silicon  to  bases  =4:3,  hence  equivalent  to  R,0,.2SiO,. 

Anal. — 

SiO,   TbO,   Y,0,'   Ce,0.  (La,Di),0,   UO,   AI,0,   FeO   CaO  ign. 
291T    12  00    46-60     1  86         2  W        0  88     0-55    S  ee-    0  60   0  79  PbO  O  SS  =99-75 
■  YUriiim  earths  including: 

A.  3^  «7p.  c.  at.  wgbl.  110-8;  B,  5-80,  at.  wght.  110-68;  C,  4-60,  at.  wght.  114  9;  D,  14  08; 
at.  wght.  120. 

At,  weight  163.    '  Incl.  0  77  MnO. 

Pyr.— Dfcrepitates  violently  in  the  Bunsen  burner;  falls  to  powder  when  strongly  ignited, 
beconiiiif;  F^iiuS-brown,  infusible  and  insoluble.  Before  heating  the  mineral  is  soluble  in  hydm 
chloric  itciJ. 

Obs.— Occurs  associated  with  and  often  implanted  upon  tbe  gadolinite  of  Llano  Co..  Texas 
(see  nbove).  It  is  sometimes  in  masses  of  considerable  size  (up  to  10  pounds);  these  are  orungc- 
yellow  on  ihe  surface  by  alteration;  this  serves  to  distinguish  it  from  the  similar  ma.'sc!;  of 
gAdolinitr'  dissociated  with  it.  which  are  brick-red  on  the  surface:  A  white  crystalline  mioenil. 
perbHpp  li  riri?rile,  is  observed  in  the  cracks. 

Nam  I'd  In  allusion  to  tbe  composition  from  yitrium  and  XiSoi,  tUme,  the  yttrium  eartfasbeing 
the  chief  l>!kt«-'S. 

YTTRiirjH  Silicate  Damour.  L'Instllut.  78,  1853.  H.  =  5-6;  scratches  glass.  G.  ■=  4-31W 
Color  Ijrown.  Probably  a  silicate  of  yttrium,  but  composition  not  determined.  B.B.  wliiifus- 
btit  idfii^ible.  Not  soluble  in  suit  of  phosphorus.  Sulphuric  acid  heated  to  800°  C.  decomposcf 
it,  leaving  it  siliceou.s  residue. 

From  ibe  diamond  .sands  of  Bahia,  Brazil. 
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18.  Bpldote  Group.  Orthorhombic  and  Monoclinio. 

Basio  OrfchoBilicates,  HR,R,Si,0„  or  B,(ROH)K,(SiO,), 
R  =  Ca,Fe;  R  =  Al,Fe,Mn,Ce,  eta 

a.  Orihorhomhie  SettUm, 

m.  ZoUto  (\(A]OH)Al,(SiOJ.  0*6196  : 1  :  0'3429 

fi.  Monoclinio  SeoMon. 

djw  Tt^iAn*^        i  mOa,(A10H)Al,(SiO.),  d  :  i  :  i  p 

Wi.  JEpiaow        ^  nCa,(FeOH)Fe,(SiOJ.  1-6787  : 1  :  1*8036   64*  37' 

408.  Pi«d]iioiitite     Ga,(A10H)(Al,Mn),(SiO.),  1*6100 : 1  : 1-8326   64*>  39' 

409.  Allasito         (Ca,Fe),(A10U)(AI,Ce,Fe),(SiOJ,  15509  :  1  : 17691   64"  59' 

Although  Zotsite  and  Gpldote  belong  to  different  ciTstalline  Byetenu.  they  are  near  each 
other  Id  aogle  as  well  as  composition,  and  are  to  be  regarded  as  essentiaUj  iaomorplkous, 
similarly  to  ue  mmocUnlc  and  indinic  feldqian;  see  further  p.  617. 


40a.  ZOISITB.  Saualplt  (fr.  the  Saiiaipe  in  Carlnthia)  e.  Zoi»,  and  Carinthian  Min&ral 
ogiaU,  berore  1806,  Klapr.,  Beltr.,  4,  170,  1807.  Zolalte  (fr.  Cariathta)  Wtm.,  1806.  Var.  of 
Epidote  H.,  J.  Mioea.  19,  86S,  1800,  Bernhardi,  Moll's  Efem.,  3,  24,  1807.  lUuderit  Leonh., 
Syst.  Tab.,  p.  iv,  1606.  Lime-Epidote.  Zofsite,  sp.  distinct  from  Epidote,  Brooks,  Ann,  Piiil., 
6.  882,  1823.   TbuUte  Brooks,  Ciyst.,  4M,  l&JS.   Unionite  BiUiman,  Am.  J.  Be.  8, 884,  1849. 

Orthorhombic.   Axes  &:l\6  =  0'61963  :  1  :  0*34295  Tsobemiakand  Sipficz', 
100  A  110  =  31"  47',  001  A  101  =  28"  57^',  001  A  Oil  =  18"  56f'. 
Forma*: 


a  (100.  i-l) 
b  (010,  i-i) 
A  (810, 
ff(210,i.9> 


n  {S80,  i-l) 
m  (110,  I) 
r  (120,  ih 


I  (140,  i-l) 

d  (101,  1-i) 

/  (on,  I-l) 

u  (021,  2-i) 


X  (041.  4^ 
0  (061. 

*  ail.  1) 


On  the  relation  in  fonn  of  zoislte  to  epidote,  see  u&der  epidote,  p.  517. 

A*"'  -  23'  20'  11    =   43°  67'  «'    =  138"  lO" 

go'"  =  34°  26'  diT  =    67°  66'  «/   =  65°  16' 

mm'"  =:  63'  84'  ff'  =   87°  68'  eef'  =  e*'  8' 

rr'  =  TT  48'  ««'  =   68°  B4'  co'"  =  88"  24' 

tt  =  66'  88'  <av'  =  107'  49' 


«  (121.  2-S) 
p  (181.  U) 

1  (161. 


49'  4' 

42°  ir 
61'  58' 
88-  BV 


Crystals  prismatic,  deeply  striated  or  farrowed  rertically,  and  seldom  distinctly 
terminated.    A  want  of  symmetry  in  the  devetopment 
of  the  pyramidal  planes  common.  Also  massive ;  columnar 
to  compact. 

Cleavage:  6  very  perfect.  Fracture  uneven  to  sub- 
conchoidaL  Brittle.  H.  =  6-6*5.  G.  =  3-25-3-37. 
Lnster  vitreous;  on  the  cleavage  face,  b,  pearly.  Color 
^niyish  white,  gray,  yellowish  brown,  greenish  gray,  apple- 
g^cn ;  aleo  peach-blosBom-red  to  roB^-red.  Streak  un- 
soiored.     Transparent  to  subtranslncent. 

Pleochroiam  strong  in  pink  varieties,  see  below.  Op> 
ically  -+--    Ax.  pi.  usually  [  J;  also  I  c.  BxX"- 
lersiozi  strong,  p  <  v;  also  p  >  v.    Axial  angle  variable  even  in  the  same  crystal, 
Iso  increasing  npidly  with  rise  of  temperature. 


Tennessee. 
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BaTftrift  2E,  =  42'  to  44"      BE_  =  aO'  to  52^       SE^,  ^  65^  to  70' 

Cnricthla  =  I  ^  I  69tf  ^  -  I'^^^S 

The  v:iriation  in  optical  clJurRclers  is  probiibly  to  Ik;  cxplnincd  (Tschi-rnjiik)  bj 
oflwmiiiuglanu-lUe  willnOaiiiLstw.  pi.  {c  A  031  -  45' 4!)'3  '"^viiig  ila-atl 

liul  tlie  5  n'l'S  indiiLtd  utjyut  W  to  vncli  ^)Llu'r;  tlic  iHtutUie,  bowL-vev,  Ijbvl-  wi  uc  ii 
ciHitiirt     Aiii*tbLr  t3  Hti:m  of  tw.  Inrnilla-  wkli  OtifK)  as  !w.  pi.  luiiy  alwi  t>e  pn-Mont 

Var  1   Ouiiii'iry.    (.Vilors  irmy  lo  wfiiic  linfl  l.roivu;  alfit>  greeu.  LsiiaH, 

Gmtlr'  Snuulpe,  A  Ur,  Id,;  Moraviit.  3  33fi  hi.;  Fiilligl.  3-38t  l.l,;  Tirinbi.  S  Jtell 

■i.  dne  red,  or  rA«?<fc.  G.  =  3-134;  fragtle;  plewliruiam  siroDg;  c  3 
dci-ii  roae,  a  (-  h  I'^^i  tow,  Lex.*  ,  ■  l  i. 

a.  (  oin/Hiff.  f?i'w«pe,  InelucJes  tlie  essenlial  part  of  mosl  sanaurUe.  wliicb  bl 
Ihe  alK-nilicin  "f  fi-lrfBiiar.    tn-e  ii.  015. 

Coiup.~HCa,Al.Si,0..  or  4CiiO.3AI,O,.GSi0,.H,p  ^  a 
lime  34'I5,  wiitpr  '^-0  ^  100.  The  tiUirnnm  i.-?  gatiitftmifs  ['e|>ljM!ea  I 
graduating  toward  epi^lote,  wiiicli  li&9  thiisanie  gient-ral  Xi>rmiil:i. 

An«l.-1.  3,  Si[JSle-7.,  Ber.  .Vk.  Wifn,  82  a),  HI,  3.  Koi'nig.  ^i;™^- A 

ISTrt.    4.  Hnisli.  Am.  J.  Sc.,  26,  «8.  5,  Liiedcckc       G.  Gta..  28  -.rf,  1| 

Pog^  .  100.  13:^.  1*^7.  and  Slin.  ('li.,  591.  1873.  Mm.  Mug   fi     1^  IJg 

nUco  N.  C!.,K'Xiiug  HiKlG*uth.  Am.  Phil.  Si>c..  13.  374,  18-3;  Cabforma. 
13,  p.  79.  U.  S.  Q.  Siirv.    Furllier  5Hi  Ed.,  p.  291. 

I.  Diicktown 
a,  Preg^rnUeri 
S.  LtipfTTille,  Pa. 

4.  Uni'mviTilti,  Pa-i  Tfnio 

5.  Syni 

6.  Saiialpe 

7.  Ooslun.  Mass. 

8.  Offrecw 

9.  Slt-rziiig 
10.  Fiiscbihal 

II.  baasihiil 

13.  Glen  Urtiuhsrt 

13.  Tellemark,  Tliulii* 

14,  Tn»TGrtel!a,  Cinnpaci 

Pyr,,  etc.— B.B.  swells  up  anii  fuies  at  3-3  5  lo  a  white  blt-'bhy  mfi.'w.  Not 
■ciiis:  when  pravioualy  igiiitt-n  gdaliuixea  w-itti  hydrochloric  ackl.  Gives  uH  w»te( 

^"'oJla.— Occurs  fhk'Qy  in  cryslallJne  schbtft.  iwpMriftlly  those  charnctemed  hy 
some  one  of  Ibv  ampliiboles  (rtCtiiioHie,  smanigdite,  glaut'opbaiie.  etc.);  ihuB  ii 
ffiau'tipbadL' arliist,  (■dn'jyle;  alwHc-sB  ofct-n  id  i<niiiit('.  „   .   ..  , 

The  orieipal  xoisite  is  thai  of  the  eclojryte  of  Iht'  Smmlpe  In  Cannthia  {MwUp 
with  hioLite  in  l>e(ls  of  pyrrbotilc  at  LttinprifchtslH'rg.  Ciirinihia,  Otlier  loHiljllt* 
Sftlzburff:  Eibiawaltl  in  Slyria;  ^tcrzing.  Prt- prultfi) ,  Pa-sai-yr,  Plilfichthal  in  | 
telEthiri'e  iti  Bflvarta,  lis  at  Gtfrei-s  ami  WL-l-^senstfin:  the  !ri:i.\on  BrAgcbirpe:  J 
Moravia;  Zt-rcualt  and  Sjio-stlial  in  BwiLzcrlftini:  thcishmdof  Synt.  nn.Mif  ihe  Cryc! 
ghane  sr-liist.     From  Gien  Urqiduirt^  Orauinwii,  Invcmosa-Bhire;  Loch  Garroi 

Thuliis  orcwTs  at  Klcppan  in  tlie  pjiriali  of  Souland  in  Tellcmarkeii.  Nomfl 
vesnviftnile  {cyprinel,  vellowish  ivhite  giiroel,  epidnte,  and  dnoriie;  alao  nt  tl 
Klndelrere  nwir  Arendal;  and  at  TraverapUa  in  Piedmont,  formine  small  Ti-Inj 
ftcliiiolite  iu  gratiite.  Tht*  red  color  of  Ihe  porfda  roaao  anttco  is  iii  pari  due  lo  IJ 
by  Hlteraiion  of  the  fcIrlBpnr  i  Riiaeiibufich). 

In  Ihc  Unit'-d  Suites,  found  in  iV^wnf,  at  WnialKirnuRh  in  columnar  iimsftew 
bliiisli  pniv  along  willi  calcilp,  in  mic«.  srhi=i  In  }fasa  ,  at  (lieFiier,  iii  mU-n  arl 
CbeslLTtieltL  HirLwialc.  Hciiili.  Lev<l<.'n.  Williiimsbiirg.  WintJsor.  In  Com.,  i 
Pmii  In  W.  Bnidford  and  W- Goshen.  Cheater  Co.:  tn  Kpnuet  toutmhip  Bin 
Leiperrille,  btlawure  Co.  i  nL  Unioosille,  whil«  (^tiiuonite)  with  coruDdum  ftmT 


G. 

SiO, 

A1,0* 

Fe,0, 

FfiO 

CaO 

SlgO  H, 

8  38'? 

1  ssaai 

0-91 

0-71 

54-50 

0  14 

2-1 

8-338 

i  311-75 

31-45 

oy5 

1  83 

2-1-05 

0-13 

2( 

3U42 

40  70 

8:^30 

2  40 

0'7I> 

1970 

0  15 

3^ 

3  399 

40  81 

3344 

0-49 

24  IS 

tr. 

2i 

!  43-85 

ir. 

31  -37 

(J-3I 

3( 

3-353 

40-84 

-^S  39 

3- 1^0 

34  28 

f)r.7 

ii 

8841 

40-06 

30-87 

2-45 

23'91 

0-49 

2i 

3:i8l 

40-33 

3B-77 

3-77 

24  35 

0  24 

2( 

400<> 

2 -OB 

34  15 

0  23 

2( 

3-351 

41 -9a 

37  09 

3  94 

23  73 

1-31 

^  1 

42  35 

2830 

3  08 

aioo 

3-1 

3014 

3900 

31-08 

3  07 

3334 

(r. 

2< 

rNa.O  1  06,  K,t 

42  81 

&114 

229 

18  78 

J  63 

Qi 

309 

41-79 

31-00 

1-95 

1968 

243 

3' 
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J<r.  Oan^ina,  at  the  Cullakenee  mine  Id  Clay  Co.,  with  corundum;  also  rose-red  crystals  at  the 
Fbt  Rock,  mine,  Mitchell  Co.  In  Tenn.,  at  the  Ducklown  copper  mines.  lu  California,  abun- 
dant in  the  metamorphic  rocks,  often  intimately  associated,  as  at  Sulphur  Bank,  with  glauco- 
pliane  (Becker,  1.  c). 

Tbis  species  was  instituted  by  Werner  in  1805.  first  united  to  epidote  by  HaQy  and  Berohardl 
Indepeodeutly  in  1806,  and  separated  Renin  frum  epidote  on  crystal lograpnic  grounds  by  Brooko 
Id  18i*S.  Des  Cloizeaux  has  coaflrmed  Brooke's  conclusion  by  optical  examinations,  and  further 
has  sbowD  that  the  crystallization  is  orthometric,  instead  of  ciinometric.  Thulite  is  referred  to 
the  species  by  Des  Cloizeaux,  together  with  the  calcium-epidoCe  from  most  of  the  localities  men- 
tioDt^  in  connection  with  the  analyses. 

ZoUitt  was  BO  named  after  Baron  von  Zois,  from  whom  Werner  received  bis  first  specimens; 
and  7%ufas  after  Thule,  an  ancient  name  of  Xorway. 

Ret— I  Ducktown,  Tenn.,  Ber.  Ak.  Wien,  82  (1).  141,  1880;  cf.  Bgr.,  Zs.  Kr..  3,  471,  1879; 
Lewis,  ib.,  7,  183,  1883.  »  Cf.  Mir.,  Min.,  806,  1852;  Dx.,  Ann.  Mines,  16,  219,  1859,  Min.,  1, 
m,  1882;  also  '  above.  •Optical  characters:  Dx.,  1.  c.  and  N.  R.,  106.  1867,  Min.  2,  p.  xxx, 
1874;  Lex..  Bull.  See.  Min.,  9,  77,  lWi«;  Levy-Lcx.,  Min.  Rocbes,  183,  1888. 

BAnsBURiTK.  Jade  (fr.  near  L.  GtencTa)  H.  B.  de  SauMure,  Voy.  Alpes,  1,  6  112,  1780. 
Bittcreteiu,  Scbweizerische  Jade,  Uonfner,  Mag.  Helvet.,  1,  291,  Bergm.  J.,  448,  1788.  Kephrite 
pt.  Wern.  Lehmanite  Delameth.,  T.  T.,  2,  to4.  Jade  tenace,  Jade  de  Saussure,  U.,  Tr,  4, 
1801.  Sanssurite  T.  de  8aumiT«,  J.  Mines,  19,  305, 1806.  Wax.  of  Zoidte  T.  8.  Bunt,  Am.  J. 
Sc..  26,  437,  1858,  27.  S86,  1859. 

A  tough  compact  mineral  substance  with  splintery  fracture;  H.  =  8-5-7;  G.  =  8'0-8  4;  color 
varying  from  white  or  nearly  so  to  gray,  greenish  gray,  bluish  green;  translucent  to  nearly 
opaque.  For  the  most  part  derived  from  the  alteration  of  a  feldspar  by  a  process  of  ' '  saussuritl- 
zatioD,"  and  rarely,  if  ever,  a  bomogeaeuus  mineral. 

In  composition  It  often  approaches  zoisite,  as  shown  by  Hunt  (1.  c),  of  which  it  has  been 
regarded  as  a  soda-bearing  vanety.  It  has  been  proved  by  Catbrelu  and  others',  however,  that 
while  zoisite  is  often  a  prominent  constituent,  there  is  usually  present  a  plagioclase  feldspar,  often 
near  albite  and  probably  of  secondary  origin;  also  rarely  orthoclase  in  varying  amount,  and 
garnet,  with  trempltic,  dblorite,  etc.,  as  accessories,  lu  many  cases  the  saussurite  Is  of  so  fine- 
grained textnre  that  it  is  only  with  difficulty  resolved  by  the  microscope. 

The  place  of  the  zoisite  is  sometimes  taken  by  epidote,  when  sufncieDt  Iron  for  the  latter 
miiienil  is  present.  Further  some  so-called  snussurile  contains  no  zoisite.  the  name  having  been 
given,  for  example,  to  some  compact  labnuloritc;  also  to  some  substances  which  have  proved  to 
have  the  composition  of  garnet.  Cf.  Michael,  Jb.  Min.,  1,  89,  1888.  Cathrein  also  describes  the 
change  of  garnet  to  saussurite,  Zs.  Kr.,  10,  444,  188S.  Roepper  has  described  a  calcium-potash 
pseudoraorph  after anorthlte from  Franklin,  N.  J.,  withG.  =  8  06-810,  Am.  J.  Sc..  16,804,  1878. 

The  original  saussurite  was  from  the  vicinity  of  Lake  Oeneva.  O.  =  S'261  de  Sauasure; 
8'805-8'385.  Hunt;  H.  =  6'5-7;  color  pale  bluish  green,  greenish  gray,  to  whiteor  nearly  so;  very 
tough.  Not  attacked  by  acids.  It  was  named  after  the  elder  H.  B.  de  Saussure  (1740-1799)  by 
his  son.  Th.  de  Saussure  (1767-1845).  HOtlLn  and  Pfafilus  have  described  a  saussurite  which 
occurs  with  serpentine  in  the  Schwarzwald.  It  forms  with  smaragdite  the  eupbotide  of  the 
Alps,  a  rock  which,  as  a  result  of  glnrier  action,  is  widely  distributea  in  boulders  over  the  valley 
of  the  lUione.  an<l  the  country  about  Lake  Geneva;  the  boulders,  as  ascertained  by  Prof.  Guyot, 
were  derived  from  the  chain  of  the  Saasgntt,  through  the  valley  of  the  Saas.  and  are  distributed 
to  a  distance  of  150  miles  from  this  place  of  origin.  Also  present  in  saussurite-gabbro  and 
related  rocks  of  Corsica.  Piedmont,  the  Ftchtelgebtrge,  Bcandiuavlo,  the  Lizard;  fai  the  green- 
Mooes  of  the  Lake  Superior  region  (G.  H.  Williams,  Bull.  62.  U.  S.  G.  Surv  ). 
The  following  are  typical  analyses. 

Anal.— 1,  2,  Boulanger,  Ann.  Mines.  8,  169,  1885.  3,  4,  T.  9.  Hunt,  Am.  J.  Be  ,  27,  848. 
1«S9.  5.  Finkenscher.  J.  pr.  Ch.,  89,  466.  1868.  6.  IlHtlin  &  Pfnftius,  Vli,  Ges.  Freib.,  2,  1861. 
7,  Hudleslon,  quoted  by  Bonney,  Min.  Mag.,  2,  6,  1878.  8,  DelefM»e.  Bull.  Soc.  G..  6,  547, 1849. 
9.  Id.,  Ann.  Alines,  17,  118.  1850.  10,  Damour,  C  R.,  63.  1044,  1866.  11,  Ralh,  Pogc,  9&. 
655,  IH.'iS.  13.  Chnndler,  Inaug.  Diss.,  GOtt.,  1856,  and  JB.  Ch.,  858,  18S6.  18,  14.  Heddle, 
Min.  Mag..  2,  29.  1878.  IS,  Id.,  ibid.,  6.  6,  1882.  16.  Hiortdnhl.  Nyt  Mag.,  23,  228.  1877. 
IT,  Follenlierg,  Vh.  Schw.  Ges,  Interlaken.  1870.  18,  19,  P.  W.  Clarke,  Proc.  U.  S.  Miis.,  11, 
138  1888.  30,  Id  ,  Am.  J  Sc..  28,21, 1884.  21,  Michael,  Jb.  Min.,  1.  88, 1888.  22-24,  Cathrein, 
Z».  Kr.,  7.  234rf«s.,  1882. 

G.  BIO,  Al.O.  F^Oi  FeO  CaO  MgO  NsiO  K,0  Igu. 

1.  Mt.  Genfivrc  44-6  80-4      —      —  15  5     2  5     7  5      —  —  =100*5 

2.  Or«zza,  Corsica     3  18  43-6  83-0      —      —  21  0     2-4      —    1-6  -=100-6 
8        Geneva,  W.Mft.  8-866  43  59  27-73   2-61     —  19-71    2  98   8-08     —  0-35=100-04 
4           "                  8-886  48  10  35  34   3-30     —  13  60   6-76'  8-55     —  0-66-100  31 

6  45-34  30-38  —  1-87  18-87  8-88  4  28  —  0-71=  99-68 
«   flchvFarzwald  4364  81  00     —    2  40     8-31   5  78        8  50  8-88=  97-81 

7  Mt.  Colon  45-70  28  00        0-50  19-80   4  75      [\  m  4-80=100 

8  Mt   Gen^vre  49  73  39-65     —    0  85  11  18   0  36   4  04   0  24  8  75=100 

0   Biirance  66  13  17-40   7-79     —      8  74   3-41    8  72   0  24  193=  99  35 

lO'.  Neucbfltel  50-60  2rr65   2-50     —  10  61    5-76  4  84     —  0-80=100  15 
*  The  specimen  analyzed  contained  some  talc. 
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G. 

AlgOi 

Fe,0, 

FeO 

KjtfJ 

HgO  Na>0  E,0 

ign. 

11. 

Neurode 

2-Wl 

1  50-84 

26-00 

278 

1495 

0-23 

4-68 

0-61 

1-81  = 

101^ 

12. 

Zopten 

51-76 

26  82 

1-77 

1296 

0-85 

4-61 

0-62 

0-68  = 

18. 

Unst 

2-9S 

52-21 

29  64 

0-48 

12-48 

0-26 

4-00 

0  44 

011  = 

14. 

2-054 

58-14 

29-»9 

0  25 

12-29 

0-21 

386 

0-47 

0-21^ 

U"'  iJ 

15. 

AyrBhire 

8088 

89'92 

27  51 

1-93 

17-13 

1-66 

4  63 

1-40 

612  = 

lW2a 

10. 

Bergen 

818 

42-91 

81-98 

0-19 

20-94 

0-81 

231 

018 

9S-S.' 

17. 

Bieler  L. 

8-407 

48-86 

29-27 

1-67 

11-74 

5-48 

858 

0-50= 

1011*5 

18. 

Swiss  L.Dwellinn  tt'408 

46  90 

29-76 

3-62 

11-77 

6-80 

3-21 

<r. 

080= 

Itl0-5S 

19. 

Saaslhal,  matt. 

48-30 

27-65 

1-45 

12-95 

586 

8-57 

to*. 

0-54  = 

fiy  i-i 

20. 

Sliasla  Co.,  Cfll. 

8*148 

42-79 

29-4S 

8-65 

1813 

I-IO 

2-51 

2-42^ 

21. 

Wojftleile 

88-15 

82-68 

2-92 

25-10 

0-40 

tr. 

2-41  = 

101  ■«! 

23. 

WndwhOnan 

2-66» 

65-23 

21-22 

0-80 

1-80 

0-61 

10-34 

0-61 

23. 

2-868 

60-49 

25-27 

836 

11  07 

3-70 

4-08 

ISO 

8-11  = 

ma 

S4. 

•< 

8-011 

48-80 

29-98 

0-60 

12-86 

1-81 

4-49 

1-W 

S-88= 

lOb-n 

Ref.— >  Cathrein,  Zs.  Er.,  7,  284^249. 188S.  Tranbe,  luaug.  Diss.,  Ord&wald,  1884.  6.  H. 
WilliamB,  Bull.  62.  U.  S.  G.  Snrr.,  1891. 


407.  EPmOTE.   Schorl  vert  du  Dauphlne  de  lAtU,  Crist..  2.  401,  1788.    Strahlstein  pt. 

Wern.,  1788-lSOO.  Thallile  (fr.  Daupbin6)  Delameth..  Sciagr.,  2,  401.  1792,  T.  T.,  2,  319.  irw, 
S.,  J.  Mines,  6,  370,  1799.  Delphinite  (ib.)  Saufture,  Voy.  Alpes,  g  1918. 1796  (=  Oisaniie  \>\x 
AkanlicoDe  (fr.  ArendalJ  tCAndrada,  J.  Phys.,  61,  240,  1800.  Scherer's  J.,  4.1800;  =  Arendsliie 
Kartt.  (and  Lectures  of  Blunfienbach,  earlier),  Tab.,  84.  74,  1800.  Skorza  WaUachian  Min , 
Karst.,  Tab.,  38.  73.  1800.  Klapr.,  Beltr.,  3,  282.  1802.   Epidote  H.,  Tr ,  3,  1801.  Pisiuii 

Wem.,  1803.  Ludw.  Min.,  Wem..  3,  209.  1804.  "Witlinmite  (fr.  Glencoe)  Brewst.  Ed.  J.  Sr  .  2, 
218,  1825.  Puschkinit  Wagner,  Bull.  8oc.  Moscow,  1841.  Achmatit  Uerm.,  Vh.  Min.  Ges., 
302, 1845-46.  Escherit  (fr.  St.  Gothard)  Seheertr,  Pogg.,  96.  607.  1855.  Beustit  BreUh.,  B.  E 
Ztg.,  24,  864,  1866. 

Monoclinic.  Axes  d  :  5  :  (i  =  1-57874  : 1  :  1-80362;  =  •64"  36'  50"  =  001 
A  100  N.  Ton  Kokebarov,  Jr.' 

100  A  110  =  54°  59'  54",  001  A  101  =  34"  42'  52",  001  A  Oil  =  58'  27'  45". 


Fomu,  pt.':  m  (102,  -  H)  k  (802,  «         -  i)  E  (783.  fli 

o  (100,  i-t.  T>  «   (101,  -  1-i)  i   (201,  2  i>  d  (111.  -  1)  r  (212.  U) 

b  (010.      P)  h  (201, -2-i)  /  (501,  3-i)  p  (118.  J)  y  (2IJ,23( 

c  (001.  0,  M)  g  (801,  -  S-i)  ^  ^^^^^  j.^j  z  (112.  \)  ^ 

«  (210.  t-2)  "  Q^'  2  (016.  H)  **  Z  (232,  H) 

m  (110,  /,  z)  '    J"*-  *  !  *  (012,  i-i)  ^  (611,  -  6^)  a  {i22, 1  ?i 

V  (120.  •    f^'  \V  9  (Oil.  tt  (211,  -  2-2)  4,  (121.  3  a> 

f^«;tJJ     ^(116.-*)    ^'i^j'tS  i^t 

09  =89-42' 

=  68°  471' 
oB   =  69"  V 
e<f>  =  81°  81' 

aw  =  34"  28* 

ad   =  49"  52' 
ao    —  77°  2i' 
a'(r  =  85°  STf 
a'B  =  79^  53' 
«ft  =  69°  2' 
ij'y  =  4a°  6V 
a'C  =  81°  61' 
a'ffi  =  78"  I? 
a'6  =  83"  48*' 
«  .ff  =  85'  U' 


««"' 

70' 

59* 

er 

63° 

42' 

«  ' 

87° 

7' 

a'r 

51° 

41' 

mm" 

109° 

56' 

efS 

75° 

51' 

vv' 

88° 

38' 

CK 

80° 

16J' 
26' 

15' 

58' 

cl 

89' 

en 

10° 

39' 

cf 

98' 

sr 

em 

23" 

31' 

rr' 
kk 

57° 

1' 

ee 

34° 

48 

78' 

201' 

ae 

89' 

54' 

00' 

116' 

55i' 
56' 

eh 

46" 

13* 

ee 

38° 

IS 

51° 

26' 

CO 

87^ 

46' 

em 

16° 

23' 

ed 

.52" 

19" 

e<T 

2-r 

21' 

em 

7o^ 

4rV 

ri 

34^ 

21' 

ep 

'M 

:!2 

e* 

45' 

87' 

ex 

.M" 

.56 

eN 

50° 

m 

•76= 

11' 

48' m' 

wS 

62°  !»' 

dd* 

83=  55 

f*p' 
nn' 

61°  57f 

109°  31 

»n 

•85'  14'  W 

nn'" 

70°  2»' 

70'  W 

141°  5' 

159  58 

EE- 

163'  5.5 

%■ 

115  18' 

76°  34' 
54-  S*- 

BB 

118  51' 

aa' 

lar  23' 
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Figs.  1.  Areiidal,  Haid.  3.  Sulzbach.  Bkg.,  projecUon  on  h  (010).  8,  TJral,  Kk.  4,  Acfama- 
tovsk,  Kk.  6,  Aclimatovsk,  after  Kk.,  projection  ou  plane  x  ^.  S.  1,  8,  common  forms; 
7.  8,  witb  axis  l  h  erect.  9.  Elba,  Artiol.  10,  Coloradt^  Bodewlg.  11.  Bueklandite, 
AcbmatOTsk,  Kk. 

The  species  zoislte  and  epidote,  similar  in  composition,  are  also  closely  related  in  form  and 
heni^  tu  be  regarded  as  iBomorphous  though  belonging  to  different  CTystalline  systems.  Thus, 
BB  su^^ested  by  Tschermak  and  others  (cf.  6th  £d.,  p.  292),  the  corresponding  planes  may  be 
regarded  as: 


Zoisite 

h  (010) 

e  (001)       m  (110) 

If  (031) 

m'" 

(110) 

0  (111) 

0  '  (HI) 

Kpidote 

a  (100) 

ft  (010)      0  (001) 

m  (110) 

r 

(101) 

0  (Oil) 

n  (111) 

Zoisite 

Epidote 

(cf.  f. 

4) 

mm'" 

(110  A  110) 

=    68°  84' 

(001 

A 

101) 

63" 

43- 

(111  A- 111) 

=    33'  24' 

on 

(Oil 

A 

tU) 

HI*' 

(031  A  oai) 

=   68'  64' 

mm! 

(110 

A 

l:o) 

70= 

4' 

(110  A  111) 

=   66"  66' 

(001 

A 

OU) 

38' 

j  rn 

(101 

A 

ill) 

45' 

OCT' 

(111  A  ill) 

=   W  8' 

(  oo" 

(Oil 

A 

loi) 

63' 

4*' 

\  nn'" 

(in 

A 

111) 

70° 

29' 

however,  prefers  to  regard  the  planes  iu  the  prismatic 

zoiic  as 

corrL'spoodiiiK  thnff 

Zoisite 

100 

120 

180 

140 

210 

lipid  ote 

103 

103  303 

101  201 

303 

503 

104  804 
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Farther  hy  excbangiug,  for  zoisite,  the  axes  c  aod  b  and  b  and  a,  also  by  making  the  dome 
(OSl)  =  (IIOJ:  further,  taking  for  epldote  i  (108)  as  (001),  and  r  (101)  as  (101),  ho  calcidatei: 

a'  :  b' :  e' 

Zotefte  1-4488 : 1  :  0  W88  a'  /T  r'  =  90' 

Epidote  1*4400 :  1  ;  OUOOS  a'  y'  =  90'  /i'  =  81°  8* 

Twins: tw.pl.  (l)flOOinmon(f.lO,12),ofteua8einbeddedtw.laniellaB;  (2)crather 

liL  rare.    Crystals  usually  prismatic  |  the  axis  \)  and  terminateti  at 

one  extremity  only;  passing  into  acicular  forms.  The  planes 
in  the  zone,  ac,  are  usually  deeply  striated.  When  torminateil 
by  n  or  o  simply  (f.  5,  7,  8),  the  crystals  often  have  a  dect'ptive 
orthorhombio  aspect,  of.  also  f.  4.  The  terminal  angles 
mm*  (110  A  UO  =  ^0°  4')  and  ««'"  (111  A  111  =  70° -3') 
approximate  closely  to  each  other  and  hence  these  forms  can 
be  easily  confonnded.  Prismatic  crystals  deTeloped  |  ^  are  rare 
(f.  9.  10).  Also  fibrous,  divergent,  or  parallel;  granular, 
particles  of  Tarious  sizes,  sometimes  fine  granular,  and  forming 
rock-masses. 

12  Sulzbach  Bke  Cleavage:    c  perfect;    a  imperfect.     Fracture  uneven. 

'  Brittle.    H.  =  6-7.    G.  =  3-25-3-5,    Luster  vitreous;  one  in- 

clining to  pearly  or  resinous.  Color  pistachio-green  or  yellowish  green  to  brownish 
green,  greenish  black,  and  black;  sometimes  clear  red  and  yellow;  also  gray  and 
grayish  white,  rarely  colorless.  Streak  uncolored,  grayish.  Transparent  to 
opaque:  generally  subtrausluceut. 

Pleoohroism  strong:  vibrations  \  z  green,  b  brown  and  strongly  absorbed, 
n  yellow.  Absorption  usually  b  ><  c  >  a ;  but  sometimes  c  >  b  >  a  in  the  variety 
iX  epidote  common  in  rocks.  Often  exhibits  idiophanous  figures*,  best  in  sections 
lOrmal  to  an  optic  axis,  but  often  to  be  observea  in  natural  cr^^tals  (Sulzbach), 
*peoiaIly  if  flattened  |  r  (lOl). 

Hie  directions  of  maximum  absorption  and  the  axes  of  elasticity  do  not  coincide  except  u 
K.-gards  the  axis  t  which  is  \  b,  the  cryetallographic  axis  of  symmetry;  nor  are  the  tint  nien- 
HdQed  directions  (axes  of  absorption)  at  richt  angles  to  each  other.  ExIuusliTe  investigations  of 
fttese  phenomena  have  been  given  Pulfrich,  Ramsay,  «t  aL^ 

Optically  — .  Double  refraction  very  strong.  Ax.  pi.  B  6.  Bj^^  A  = 
-  2"  56'  =  CO.  Bx^p.  A  (!  =  -  2**  26'  Klein.  Hence  c  J_  o  (100)  nearly.  Dis- 
wrnon  inclined,  strondy  marked;  of  the  axes  feeble,  p>  v.  One  optic  axis 
tearly  X  r  (101),  the  other  slightly  inclined  to  c  (001).    Axial  angles,  Klein* : 


2H^r  = 

91*  26' 

91"  20* 

2H».jr  = 

91'  12* 

SHo.r  — 

144"  66' 

145'  88' 

2Ho4,r  = 

146°  86' 

2T-^  = 

78°  48' 

73°  89' 

av„  = 

78°  28' 

fir  = 

1-75405 

fir 

1-75703 

/Jsr  = 

1-76313 

a,  = 

1-76766 

1 -78068 

Var.— Epidote  has  ordinarily  a  peculiar  yellowish  green  (pistachio)  color,  seldom  found  in 
other  minerals.  But  this  color  passes  into  dark  and  light  shades— black  on  one  side,  ajid  brown 
on  the  other;  red,  yellow,  and  colorless  varieties  also  occur. 

Var.  1.  Ordinarv.  Color  green  of  some  shade,  as  described,  the  pistachio  tint  tatvly  abseot. 
(a)  In  crystals,  (ft)  Fibrous,  (c)  Grsnular  massive,  (d)  Scorta  is  epidote  sand,  of  usual 
green  color,  with  quartz  from  thegold  wasblngsof  the  river  Aranyos,  nearMuskain  TVansylvania. 
The  Arendal  epidote  (jirwidoWto)  IS  mostly  iu  dark  green  crystals;  that  of  Dauphine  (Thallitt, 
Delphinite,  Oiaanite)  in  yellowish  gre^n  crystals,  sometimes  transparent;  found  near  Bourc 
d'Oisans.  Pusekkinite  includes  crystsls  from  the  auriferous  sands  of  Ekaterinburg,  Uraf: 
G.  =  8-066;  named  after  Pushkin,  a  Russian  senator,  Aehmatite  is  ordinary  epidote,  in  crye- 
tals,  from  Achmaiovsk,  Unil.  Bseherite  is  a  brownish  yellow,  somewhat  greenish  epidote,  from 
Bt.  Oothard.  A  variety  from  Garda,  Hoste  Is.,  Terra  del  Fuego,  has  bmn  described  which  is 
colorless  and  resembles  zolsite  (anal.  17). 

2.  The  so-CRlled  Bucklandite  from  Achmatovsk,  described  by  Hermann,  Is  black  with  a  ttng? 
of  green,  and  differs  from  ordinnry  epidote  in  havin;;  tlie  crystals  nearly  symmrtrii-al  (f,  n)  and 
not,  like  other  epidole,  lengthened  in  (he  direction  of  the  orthodiagonai.  *G.  =  8-51.  Hermann's 
BagrationUe,  from  Achmatovsk,  appenra  to  be  essentially  the  same  mineral,  agreeing  vith  it 
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Id  sngles,  scoording  to  HermaaD  (Bull.  Soc.  Nat.  Mokow,  36,  348, 1863),  and  bavlnK  G.  ^  S-46, 
wbile  the  oiigiDal  ba^atiuniie  of  Koksbuuv  is  a  variety  of  allanite  (p.  523).  It  Hiffws  from 
bucklandite  in  coutaimug  a  little  cerium. 

3.  WUhamUe.  Canniue-red  to  stiuw-yellow;  strongly  pleochroic;  deep  crimson  and  straw- 
yellow;  tl.  =  &-6'5;  ti.  =  3*197;  in  smull  radiated  groups.  From  Qlencoe,  in  Argyleshire. 
^tlAnd.  Named  after  Dr.  Henry  Wilbam  of  UleQCoe.  It  is  stated  to  contain  manganese,  and 
sometimes  referred  to  piedmontite,  but  an  aualysU  by  Ileddle  (anal.  15)  givei  ouly  0'14  MnO, 
Mia.  Hag..  6.  15,  1882.    Cf.  Lex.,  I3ull.  Soc.  Min.,  9,  76,  1886. 

Bttutita  is  a  gnyiah  vbite  to  aab-gray  mineral.  From  near  Predazzo  in  the  Tyrol. 
Q.  =  3-8o9-3  877,  Breith.    Its  identity  witb  epidote  has  not  certainly  been  proved, 

Comp.— HCa,(Al,Fe),Si.O,,  or  H,0.4CttO.3(A],Fe),O,.6Si0„  the  ratio  of 
slamiaiam  to  iron  variea  oommouly  from  6  : 1  to  3  :  2.   Percentage  compositioD : 


Al:Fe 

SiO, 

AI.O. 

Fe.Oa 

CaO 

H>0 

1:0 

89-S7 

88-71 

24-64 

1  98 

100 

5:1 

38-44 

3? -28 

8-58 

38-88 

1-92 

100 

4:1 

38-20 

35-98 

1018 

23  78 

1  91 

100 

8:1 

87  87 

24-13 

12-60 

38-51 

1  89 

100 

3:1 

87  29 

3)  18 

16-55 

38-16 

1-87 

100 

0: 1 

83-80 

44  85 

30-68 

1-67 

100 

Most  nrly  analysts  failed  to  recognize  the  presence  of  the  water,  and  when  found  it  was 
usually  referred  to  alteration.  Tbe  correct  formula  was  flrst  establlsbed  by  'IVchermak,  who 
(Ifin.,  1888)  makes  It  a  basic  ortbottilicate  coatsiuing  (CaOU),  while  Groth  assumes  tbe 
presence  of  (AlOU). 

AnaL— 1,  Ludwig,  Miu.  Mittb.,  189,  1872.  2,  Id..  Za.  Kr.,  6,  180,  1881-  8,  Draacbe.  Jb. 
Mta.,  130,  1873.  4.  Kg.,  Zs.  O.  Oes.,  24,  649.  1872.  5,  Lasp.,  Zs.  Kr..  3,  561,  1879. 
6.  Mauthner.  Min.  Mittb.,  259,  1873.  7.  Doelter,  Miii.  Mitlb.,  175,  1875.  8,  9,  Lasp.,  1.  c, 
.  563.  10,  Luedeuke,  Zs.  a.  Ges..  28,  362,  876.  11,  Kenard.  Bull.  Ac.  Belg.,  60,  170,  1880. 
3,  Scblemmer,  Min.  Mittb.,  258,  1872.  IS.  Manke,  Jb.  Min.,  3,  81.  1880.  14,  Heddie,  Miu. 
Mag^a.  84,  1878.  16,  Id.,  Ibid ,  6.  16.  1883.  16,  A.  O.  Dana,  Am.  J.  Sc..  29.  455.  1885. 
17,  Wiik,  Finsk.  Vet  Soc.  F&rh..  37,  1885.  18,  Lex.,  Bull.'Soc.  Hin.,  10, 150, 1887.  19,0enth, 
Bull.  74.  p.  40.  U.  S.  O.  Surv. 

For  earlier  analyses  we  5th  Ed.,  p.  288;  also  cf.  Ludwig,  who  selects  thou  among  them 
which  deaerre  confidence. 


1.  Untenulzbach 

a. 
«. 

4. 

5. 


7.  Allochetthal 
a  ZiUertbal 

0.  Bourg  d'Oiaans 

10.  3ym 

11.  Qaenaat 

12.  ZOptau,  hUt.  gretn 

18.  **  Ughtffrun 

14.  UuBt  Is. 

15.  Gleocoe.  W&hamSiA, 

16.  Rowe,  Masa, 

17.  I^rns 

IS.  Is.  Garda,  eolork$$ 

19.  3lAcon  Oa,  K.  C. 


a.  SIO, 
I  87-68 
1  87-88 
38-37 


8'4M 
8-5 


AI.O,  Fe.O, 
93-68  14-03 
38-43  18-81 
32  09  18-77 


8-4S3 


8711 

86-  57 

88-60 

87-  70 

88-  46 


31-90 
34-14 

38  08 
34-61 
38  59 


16-00 

13-  39 

1234 

14-  33 
6-76 


36-49   22-45  14-37 


38-15 
8-431   I  38  26 

88-  51 

89-  18 
88-75 


3530 
24-75 
18  88 
36  53 
36-99 


1  88-30  34- 


8-8 
8-91 
8  269 


S7-ft2 
87-95 
86-95 


27  90 
80-38 
2fi-fl3 


9-30 
11  07 
17  25 
8-21 
7-90 


9-10  — 


9-97 


■  Incl.  Na,0  0  94,  K,0  0-96.  Li.O  0-36. 


FeO 

MqO 

CrO 

MgO 

H,0 

0-98 

tr. 

38-87 

tr. 

205  =  100-78 

0-46 

tr. 

3«-47 

tr. 

3-06  =  100-58 

0-88 

tr. 

17-04 

4-06 

3-11  Na.0  tr. 

1=  99-34 

0-71 

3318 

3-03  -  100-23 

0-06 

33-88 

l-99in9o1.1-13 

[=  100-22 

0  95 

24-17 

1-SS  101-03 

0-45 

30-99 

2-23  =100-21 

0-58 

34-60 

l-93insol.n-43 

f=  ino-2fl 

0-61 

0-08 

23-53 

1-91  insol  OfiS 

(■=  99-96 

35  10 

0-34 

1  -80  =  99-89 

0-56 

tr. 

Sa6!l 

(r. 

2-26  =  lOn-53 

28-32 

2-98  -  100-94 

28-89 

2-20  =  100 

1-81 

0-50 

20-38 

0-70 

2-38  Alk.0-4A 

r=  99-96 

1-18 

0-14 

30-00 

0-88 

8-40Alk.21.> 

nniml.  0-35  -  9ft-T0 

0-57 

31-69 

018 

2-16  Alk.O  37 

r=  lOO-m 

23R1 

2  03  r=  99-75 

7-83 

30  84 

0-98 

2-64  =  100  07 

t-34 

0-56 

31*86 

0-66 

8-09  =r  100-08 

<  o  ^"IV^*  closed  tube  gives  water  on  strong  ignition.  B.B.  fnses  with  intumescence 

at  Sf-»-Ji  to  a  dark  brown  or  black  mass  which  is  genemlly  maimetic.  Rencts  for  iron  and  some- 
times  for  msnpinese  with  the  fluxes.  Partially  decomposed"  by  hydrochloric  add.  hut  wbet 
previously  ignitcKl.  gelatinizes  with  add.  Decomposed  on  furioia  whh  alkaUne  carbonates. 
G.  of  JkreaOMi  epidote  changes  on  Ignition,  from  8  409  to  8^184. 
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Obi.— Ei^dote  h  common  In  mnnj  oiTstallliie  rocks,  m  nvnite,  gnelai,  mica  Khiat,  honi- 

blendic  scfaist,  aerpentlDe,  and  especially  those  that  contain  the  ferriferous  varieties  of  ampliibolc 
It  often  accompanies  beds  of  magnetite  or  liematite  in  such  rocks.  It  is  sometimes  found  io 
eeodes  in  trap;  and  also  in  sandstoue  adjoining  trap  dikes  as  a  result  of  contact  metamorpbism. 
It  also  occurs  at  times  in  nodules  to  difierent  quartz-rocks  or  altered  sandstones.  It  is  a  con- 
stituent of  much  so-called  saussiirite  formed  from  plagioclase  feldspar  (p.  SIS).  It  is  asaociated 
often  with  .quartz,  pyroxene,  feldspar,  axiniie,  chlorite,  etc. 

It  someumcs  forms  with  quartz  an  epidote  rock,  called  epidoiyis.  A  similar  rock  exists  st 
Melbourne  in  Canada.  A  gueissoid  nK:k  conyistiug  of  tiet>b-colored  orlhoclaae,  quartz,  and 
epidote  from  the  Uuaka  Mts.  (N.  C.  and  Teun.)  has  lieen  called  unakyie. 

Beauti'::!  cryst]il1i2ationa  come  from  Bourg  d'Oituuis,  Dauphine;  the  Ala  valley  and  Traver- 
sella,  in  Piedmout;  Elba;  Zermatt  in  tlie  VHliii»;  neur  Guttannen  in  the  HHslitltal:  at  Kaverdiiu 
and  Baduz  In  the  valley  of  Tavetsch  (the  latter  sometimes  referred  to  zoisile,  hut  opticallv 
epidote,  Dx.);  Monzoni  in  the  Fussatlml,  Zillertbal  in  Tyrol,  sometimes  io  rose-red  and  greeoish 
crystals  of  small  size,  resembling  thulite;  (he  iSaualpe  in  Carintbia.  The  KnHppenwaud  in  the 
Uotersulztwclithal,  Piuzgau,  has  since  1466  furnished  large  quantities  of  crystals  beauliful  in 
rize,  coniplexity  of  form,  luster  and  transparency;  they  occur  In  crevices  fn  an  epidotir  schist 
associated  with  asbestus,  adularia,  fine  crystals  of  apatite,  also  titanlte,  scheelite;  also  well  crys- 
tallized from  tlie  Krimler-Achenthal,  near  Kriml;  the  Habachlhal  and  Hollersbach  in  Tyrol; 
Btriegau,  Bilesia;  ZOptau,  Moravia;  Arendal  in  Korway;  I4ordmark,  Wermland,  Sweden;  tlie 
Acbmalovsk  mine  near  Zlatoust,  Ural;  from  the  Ilmen  Hta;  Efcaterinbuii;.  In  BtKdl  with  the 
green  tourmaline  of  Minas  Oeraes. 

In  M.  America,  occurs  in  2f.  Hamp.,  at  Franccmia.  crystallized  and  granular,  with  magnet- 
ite; Warren  with  c|uartz  and  pyrlte.  In  Mom.,  at  Hndlyme  and  Chester,  in  crystals  fn  gneifls; 
at  AtUol,  in  syenitic  ^eiss,  iu  line  crystals,  2  m.  S.W.  of  the  center  of  the  town ;  Newbury,  in 
limestone:  at  iikimerville  with  prehnite;  at  Kabaut,  poor,  iu  trap:  at  Kowe,  at  the  pyrite  mine 
with  gabnite.  In  Bhode  Island,  at  Cumberland,  in  a  kind  of  trap.  In  Conn.,  at  Baddam.  in 
lar^  splendid  crystals;  on  Hosmer  Ht.,  ^  mile  S.W.  of  Willimantlc.  In  N.  York.  3  m.  S.£.  of 
Amiiy,  in  quartz;  2  m.  S.  of  Camiel,  Puloam  Co..  with  hornblende  and  garnet;  2  m.  S.  <^ 
Coffee's,  Monn»e.  Orange  Co.;  6  m.  W.  of  Warwick,  pale  yellowish  green,  with  titanite  and 
pyroxene;  on  Mew  York  island  <xi  the  Eust  river,  near  88lh  St.  In  If.  Jeraey,  at  Franklin, 
massive;  at  Koseville  in  Byram  township,  Sussex  Co.,  in  good  crystals.  In  iVftn.,  at 
£.  Bradford;  on  John  Balderson's  farm,  Kennett  township,  Chester  Co.  In  Maryland,  at 
Webb's  mine,  Cumberland.  In  N.  Carolina,  from  the  gold-washings  of  Rutherford  Co. ;  fine 
crystals  at  Hampton's,  Yancey  Co.;  Wlilte's  mill,  Qastou  Co.;  Franklin,  Hacon  Co.;  In  crystals 
and  crystalline  masses  in  quartz  at  White  Plains.  Alexander  Co.  In  Michigan,  in  the  Lake 
Superior  region,  at  many  uf  tbe  mines;  at  tlie  Norwich  mine,  beautifully  radiated  with  quartz 
and  native  copper.  In  Colorado,  in  the  Pike's  Peak  region  (fig.  10);  also  in  calcite  at  the 
Calumet  mine.  Calumet,  Chaffee  Co.  In  Canada,  at  St.  Joseidi,  Beauce  Co.,  Quebec,  in  a 
concretionaiy  argillaceous  rock.  ^ 

Bpidote  is  one  of  Hatty 'srrystallograpbic  names,  derived  from  the  Greek  ewMoo-iS.  inermm, 
and  translated  by  htm,  "  qui  A  reqi  un  accroissenient."  the  base  of  the  prism  (rhombiMdal  pvim) 
having  one  side  Ioniser  than  the  otber. .  In  its  introduction  HaQy  set  aside  three  older  names. 
Thallite  (from  ficrAAo's,  color  of  young  twigs,  alluding  to  the  green  color)  was  rejected  because 
it  was  based  on  a  varying  character,  color;  DelphiniU  and  Arendalite,  l>ecause  derived  fnxn 
localities.  But  the  name  Epidote  is  now  so  involved  in  geological  as  well  as  mineralogical 
literature  that  the  law  of  priority  cnnnol  well  do  the  Justice  demanded  of  it.  Werner's  name 
PiaiaeUe,  from  xnrrccKia,  the  putaehio-nut  (referring  to  the  color),  was  not  proposed  as  emxij  aa 
thallite  or  epidote. 

Alt— Epidote  is  less  liable  to  alterfltion  than  most  of  the  silicates,  partly  because  the  iron  it 

contains  is  mostly,  when  not  wholly,  in  the  state  of  sesquioxide. 

Artlf.— Epiciote  has  not,  as  yet.  been  found  among  the  crystallizations  of  furnace  slags,  or 
formed  in  tbc  laboratory  of  the  chemist,  nlthougb  it  has  been  a  frequent  result  of  the  action  of 
heat  and  steam  on  ferruginous  sandstones  accompanying  the  ejection  of  doleryte  and  other 
eruptive  rocka. 

Ref  '  Vh.  Min.  Ges„  16.  81,  1880.  and  5Iin.  Russl.,  8,  44;   from  measurements  ot 

crystals  from  Untemulzbach;  the  anvement  of  measm-ed  and  calculated  angles  shows  that  these 
elements  are  protwblv  more  precise  th.nn  those  oif  Koksharov,  Sr..  (Min.  Kussl.,  3,  268,  1S5S,» 
generally  accepted  hitherto,  viz.,  I'flSOTS  :  I  :  l-80.'iT4.  fi  =  M"  86'.  The  position  here  taken  ia 
thnt  of  Marifrnnc  and  now  adopted  by  most  authoi-s;  with  Mohs  and  Naumann  (also  Dana,  earlier 
Eds.l  a  (T)  ^  101,  c  fM)  =  10(1,  z  =  ill.  I  ^  001.  etc. 

*  See  Bkg.  (Zs  Kr  ,  2,  321.  1878)  for  a  list  of  planes  with  early  authorities,  etc.;  he  enumer- 
ates 320  planes,  including  147  determined  bv  liini.  but  many  are. doubtful,  especially  those  (about 
100  in  number)  in  the  striated  ortbodnme  zone.  Cf.  hIso  (ifdt..  Index,  1,  557,  and  ic^entW 
Fltnk,  Artlnl  fsee  below),  and  Hintzc,  Min.,  2,  210  m?..  1890.  The  list  bete  given  includes  all 
the  common  planes  and  some  others. 

For  Important  memoirs  on  epidote  see:  Haid..  Ed.  Pbil.  J.,  10,  805.  1824;  Levy.  Min. 
Heiiland.  2.  115.  1837;  Mgc.  BMil.  Univ..  Suppl  .  4,  1-18.  1847;  Hbg.,  Min.  Not.,  I.  23-35,  18.V>. 
2,  10.  18.W;  Kk..  I.  c;  Zepb..  Ber  Ak.  Wien.  34.  480.  1859.  46,  381.  1862;  Dx..  Min.,  1.  248» 
1862;  Rath.  Pogg..  IIB.  472.  18«i.  Ere..  6,  868.  1873;  Srhrauf.  Ber.  Ak.  Wien,  64  (1).  1  S».  1»*7U 
Brz.,  Min.  Mitth.,  49,  1871:  Klein.  Jh.  Min.,  118.  1872;  Bkg.,  1.  c.,  Bgr.  Zs.  Kr.,  16,  91,  189Ql 
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Obi.— Occurs  at  St.  Marcel,  in  the  valley  of  Aosta,  Id  Piedmont,  io  bnuoite  with  quarti. 
greenoTite,  violan,  and  tremoUte.  Common  m  the  crystalline  schists  of  Japan  at  niimercn- 
poiots,  with  quartz  in  piudmontite-sehisi,  also  as  an  accessory  in  glaucophane-scbist.  aud 
in  general  in  the  chlorite-sericite  gneiss  of  the  Archiean.  It  sometimes  occurs  as  a  nucltut 
surrounded  by  ordinary  epidote.  Also  in  the  mica  Bchistb  of  the  lie  de  Oroix,  Briuany,  and  i& 
£ug1aud. 

A  munganesian  epidote  (anal.  3, 4)  occurs  in  crystalline  Umestone  at  Jakobsberg,  Nordmark. 

Sveden'. 

Ref^— >  Zb.  Kr.,  4,  435,  1880.    Flink  observed  on  the  nitinganepidote  (anal.  4)  of  .iHkr.h^- 
berg  (cf.  epidote)  a  (100),  c  (001),  m  (110),  7/(120),  m  (102),  1(102).  r(iOl),  o  (Oil).  n(illi  «iJi 
A:l:h=z  1-5807  :  1  :  1-8057,      =  64°  36'.     Optically         u  A  h  =  Bx^r  A  «i  =  -  4 
Bx*.,  A  i  =  -  5°  30',  2Ha.r  =  86°  52',  2Ho.r  -  89^  26'.    .-.  2Vr  =  88°  40t'.    In  comp<*iii..ij 
ud  optical  characters  it  lies  between  ordinary  epidote  and  piedmontite. 

*  Absorption  phenomena,  etc.,  cf.  Lasp.,  1.  c;  Dx.,  Bull.  Soc.  Min.,  6,  25,  1888. 


409.  AIXANTTE,  or  Orthite.  Crystallized  Gndolinite?  (fr.  Greenland)  T,  Allan.  Tr  R 
Soc.  Edinb..  6,  345  (read  Nov.  18U8)  =  Allanite  Tliomson,  ib.,  371  (read  Nov.  ISIO);  Phil.  Mag., 
36,  278,  1811.  Cerin  (fr.  Kiddftrhyttan)  Hmnger,  Afh.,  4,  327,  1815.  Orthit  (fr.  Fiubo)  Beri., 
Afh.,  6,  82,  1818.  Pyrorthit  (fr.  K&rarfvel)  Berz.,  Afh.,  6,  52.  1818.  Bucklandit  (fr.  Arendal', 
Levy,  Ann.  Phil..  7,  134,  1824.  Taiitolit  (fr.  L.  Laach)  BreMi.,  Schw.  J.,  60,  821,  1826.  Und- 
orthit  Htrm.,  J.  pr.  Ch..  23,  273,  1841.  Bagraliunit  (ft.  Achmatovsk)  Kussischcs  Berf 
J.,  1.  434,  1847;  Fogg.,  73,  182,  1848  (not  Bagrationite  Uwm.,  =  Epidote].  Xantbortbit  (fr. 
Erikbeig)  Hvrm.,  J.  pr.  Ch.,  43,  112, 1848. 

Monoclinic.  Axes  a  :  i  :  ti  =  1*55090  :  1  :  1-76908;  §  =  •64°  59'  =  001  A  100 
Sath\ 

100  A  110  =  ♦54'*  34',  001  A  101  =  63*^  24',  001  A  Oil  =  SS"  %\\ 


Forms*: 

a  (100,  T) 
0  (001,  0,  M) 

%  (101  0,  i-iO)' 
p  (610.  iAf 
H  (810^  i-^) 


m(110,  /,  z) 

m  (102,  -  k'X) 
e  (101,  -  l-i)» 

h  (201,  -  a-i)» 

a-  (iOS,  H) 
i  (108,*^ 


»  (S08,  l-t) 
r  (iOl,  l-t) 
I  (201,  2-i) 
9  (708,  J-i)' 
/  (SOl,  3  i)* 
A  (§01.  S-t)i 


k  (012.  i-l) 
o  (Oil,  1-i) 

r(ii6,  -  i)« 
»  (112.  -  i) 
d  (111,  - 1) 
«  (Iia.  *) 


n  (ill.  1) 

?  (221,2) 

«j  (211,  -  2-2) 
y  (211,  2-2)» 
p  (184, 


3. 


RgB.  1,  Horlab.  N.  T..  \  nat.  size.    2,  Xfralorthiie.  Ilmen  Mts.,  Kk. 

Laacher  See,  Rath.   4,  Bagrationite,  K)L 


Z,  BtteklandiU, 


««"'  =  70°  Hi' 

mm'"  =  109°  8^ 
ctu 
ee 
M 

eer 
ci 
eg 
er 


82"  361' 
34°  53^ 
46°  27A' 
22°  19' 


=    34°  1 


51' 


45*  27 
68'  24' 


a'r 

*5r  87' 

en 

74°  49' 

do 

27°  5}' 

el 

89"  1' 

eg 

89°  28' 

dn 

61°  Sff 

»8"  12* 

av 

50°  37' 

n' 

61"  86' 
88*  9' 

77°  26' 

ad 

49°  40- 

dd 

CO' 

116°  6' 

ao 

76°  451' 

83°  3' 

!eC 

82°  15 

87=  82' 

a'x 

nn' 

108°  24i' 

ed 

52°  9' 

an 

68°  42' 

qq' 

114°  22' 

em 

75°  48}' 
51°  28^' 

a'q 

60'  51' 

mo 

58^  41' 

ex 

au 

34=  15' 

75'  34}' 
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ss 
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s 


II II 

B  09  <N 


I  I  I  1  I  l^lM 


d»  oa  ^  da 

II II II II II II II II II II II II II  iiBS 

12  S  § 


oS  $  ^  S  cfr  s 


II II  II  II  II  II    II  II  II  II  II II 
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Alt.— The  bydroiis  TaHeliw  of  allnnite  or  orihile  (see  several  of  the  anaJj-Bci 
034,  uliio  vtmiie  Uelow)  are  properly  ultered  forms  of  tlje  species.    Tbcy  ofico  c 
fjinxiile.    U  U  iiitjb&blc  tbM  the  carbot]&t«.«i  of  luttLtinatLtn  aud  uf  cerium  proceed 
1  b.e  Hlterntiuu  of  iilliiniLe. 

Tlie  aliemliou  product  of  tbe  allacite  of  Amberst  Co.,  Va.,  which  fon 
puJvenjIc'ni  cru^t  about  thv  orlRiDiil  miaerul  (uual.  1,  J.  A.  Cabul,  Cli.  News,  30,  ', 
been  anal>-zed  by  J.  R.  Santos  [ibid.,  33.  fl5,  1878),  mml.  3,  8: 

D.        SIO,     A],Oi  FegOi    FeO    CeiOj  (lJi.Dt>,0|  TrtO,  CtO  I 

L.  Amhural  Go,,  Va., 

AUanita  3-83     31-23   19  45   A       IS'GT  11  24     S  90     1-65   8  69  0 

i,  CtmlMacr,bJk.rd.  8  05    18-83  37  14     —     7-13      _       —  _ 

S.     ■'    oulur.wAiW  21-97   S0-fl6  12-34     —    El-90      _       _  _ 


Ref.— ^  Lanclier  See,  Pogg.,  113.  281,  l&Hl.  '  See  Kit..  Miu.  Ruwil.,  3.  34 
1862.  iiisii  earlier  Hnid..  Miu,  iloha.  3,  68,  1825,  Pojrg..  6.  157,  1825;  Itosc,  Itei( 
18:)7;  Crednci*.  Vogg.,  79.  14J,  \S')t}\  A  E.  Nordeiislvitjld,  Laorinkari,  ih,,  li 
Cfrint.  Ofv.  Alt,  Stutkii.,  27.  551,  1870;  Hath,  tfurkt^indiie,  Luttclitr  See.  ib.,  ] 
Gdl.,  Index,  2,  4aa,  1800.    Gdl.  i[u-liit!L'.s  jilso  i(J4,  &iJ2. 

*  liatli.  VwuviiiH,  Pogif.,  138,  m  l«e9.  '  Id.,  Kadaulhal,  ibid..  144,  S79,  1 
Schwiirxc  KriAX,  Schmiedtiftdd,  Zs.  G.  Ges.,  24,  lt85,  1872.  *  Ratli,  Auerhiich,  B« 
p.  2.*,  Jim,  8.  18S].  Lnedeckc.  8cliw«r/.e  Krus,  wud  ollrer  locnlillt^ii  in  tbe  Tli 
Zs.  Kr  .  10,  187,  1885. 

»  On  [l*K  optiLfil  alriictiire,  etc,  see  Dx,  Ss  iJmr,.  AuD.  t'li.  Phys.,  b9.  357.  19( 
l.2!i9ttMq.,  latiS;  bjogrt'ii,  G.  F&r.  FOrh..  3,  258.  1877^  Bgr..  Za.  Kr..  16.  E 
Bull-  Soc  Min..  11,  m,  iHHS. 

*  On  tbe  asHOcuitiou  of  nUunite  and  epidole,  see  Holibs,  Am.  J,  Be.,  38,  2ii&,  U 
{udi-tii1l  tbe  Pftrlier  IHemlure. 

Wasitk  J.  F.  Iia/<r.  Cfv.  Ak.  Slockh.,  IS,  415, 1803.  and  Fogg, ,  119.  572. 1861 
luiicb  tillered  allnnile,  of  a  broHiiiHli  hl^rlf  color,  but  ydtuwish  brown  in  \U\l 
powder;  wiib  tmvee,  of  cleuviigc  In  oiw  direclion.  I3itlir  3iippost>d  il  to  cnDtnin 
new  oiielal  lie  nnliicnl  mun'iim  (after  tbe  royal  fainLly  of  vitiin,  SwvdenI,  In 
(Licb.  Ann.,  132,  327,  lirthr  makes  this" oxide  tboria.  Nir-kU'-s  had  siipges 
thai  il  might  be  impure  cn^nuiu.  From  lijltiibolui,  au  island  tumr  Sto<.-kholiii. 
EiigstrOm  rtre  (ref..  p.  525)  follows: 

©iO,  ThOi  AL,0,  Fe,Oj  Y,0,EriOi  Ce,0,  DiaO,  LajOjCaO 
Blk.  l/rown        33  75   0'98   11-4.5    17-21    8-77   223   3-64   3-46   4'64   795  1 
Bed  88  40   0  94    15  65    19-flT   3  52    1  93   4  19   412    3  50   S  60  1 

MuRuMOMTiTE  Kerndt.  J  pr  Ch..  43,  S38.  1846.   In  gmlua    H,  =  7,  G, 
vdreOTiii  liT  slightly  f^reas}'.    Color  blur^k  orgreeuish  Mack.    Apparently  related  i 
camuintng  mi'icL  of  the  jtlrium  uietol*.  al*i>  beryllium  and  but  liiLle  alumloiu 
Aflalyais— Kemdt: 

BiO,  AI.O,  T,0,»  CejO,  LagOj  BeO  FeO  MdO  GaO  MgO  Na^O  K,C 
8109    2-23    37  14    5  54     3-54    552     11-23     0-91     0-Tl     0'42     0'05  OT 

■Ttlriuni  eartUs. 

From  Maiien^berg,  near  Marieiibcrg,  Id  the  Baxon  Erzgebirge.  Named  froD 
derlug  of  MauerpbiTg 

BoDENiTit  Bmlh..  Fogg..  62,  273,  1844.  Ker»teti,  \h.,  63,  135,  KerndL.  J.  pr 
1843.  K4<]pii['d  to  nicinvinoirtite  iti  c:ojii]io)jiti<iij,  atnl  in  cooLaiitiug  more  yllrium 
but  ha.1  n  liirger  pemt^Diuge  df  aluniitia  atid  lime,  atsd  uo  glucina,  and  is  hydrous, 
aceordmg  lo  Kerudl. 

8iO,  AUO,  Y,0.-  Ce,0,  La.O,  FeO  MnO  CaO  HgO  Na,0.  K,0  H,0 
88ia    10-34    17-43    10  46    7  57    12-t)5    1  B2    6  33   3  34   0  84    ISl  8-Oa! 

•  ntrium  earths. 

'11  TiiieB.  nesT  jMiirienberc,  wilb  mtiroinciuiil& 
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14.  Axlaite  Group.  Triclinio. 

41<fc  AJUMITJU.  EBp6ce  de  Schorl  (fr.  Oisans)  Sehreibor,  1781,  de  Lisle's  Crist.,  3.  868, 
17B3.  Scborl  violet.  Schorl  trausparent  lenticulaire  (fr.  Oisans),  Li»le,  lb.,  and  J.  Phys.,  26, 
66,  1785.  Thumerelein  (fr.  Thum)  Wem.,  Bergm.  J.,  H  261,  1788.  Glaaschttrl  Blumenb., 
Nat.,  1791.  Schorl  violet,  Yanolite,  Deiameth.,  Sciagr.,  1,  287,  1793.  Axinite  E.,  J.  Uines,  6. 
281. 1799.  Tr..  3.  1601.  Thiimite. 

Tridinic  Axes  A:h:6  =  0-49211  : 1 :  0-47970;  a  =  83*  54'  13",  fi  =  ai" 
61'  43",  y  -  131**  33'  19"  Bath'. 

100  A  010  =  48°  21'  8",  100  A  001  =  93"  48'  56",  010  A  001  =  97*"  60'  8". 


Fonns*: 
a  (100,  w,  ly 
b  (010,  ^i,  t)* 
e  (001.  0.  m)« 

/s  (510,  i  by 

tt  (310,  t-  SV 
m  (110,  /',  u)» 

;i  (sio,  'My 


M  (110,  'I,  P)» 
w  (iSO. 

«  (301,  uy 


8  (088,  M7 

/  (Oil.  uy 

y  (021.  a-*')* 
X  (05l,  '2-1)' 
fi  (Oil,  4-i)» 

FOl8,f8')" 


X  (111,  l')« 
y  (181.  8-3')" 

e  (111,  ,!)» 
<r  {S41,  ,4  S)« 
p  (371,  ,7.J)« 
*  (188.  ,1-3)" 
o  (183,  ,|-8)« 
r  (181,  ,»4)« 
C  (166,,l^r? 


ff  (161,  ;j^)* 
F(ii2.  i,)«.'« 

I  (811,  '8^)» 

«  (112, 'i)* 
X  (445,  '!)» 
B  (556.  !)• 
r  (111.  If 
n  (BSl,  '8>i 
0  (881.  'HjF 


T  (8-10-8, 
€  (088,  l-t)" 
f(8S3,  'fl)" 
d(a4l,  '4-3)' 
e  (iSs,  '|  S)< 
n(l8l,  '8  S)» 
*  (261,  '64)' 
t  (371,  ^-j)' 

e  (172.  4-^'? 


I. 


ttv  1  Bcmrir  d'Oisans.  3,  Poloma,  Sclirauf.  8,  Bethlehem,  Penn.,  FraEier.  4.  Botaltaclc, 
^  '    '  Rath.   6,  Botirg  d'OiatiDS,  Rath.   6.  Poloma,  Schrauf. 
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wU 



am 



15"  84' 

btn 

82"  47' 

ah 

7'  64' 

aM 

38'  M' 

mM 

44*  W 
89*  88* 

aw 

et 

78'  12' 

at 

81"  8r 

84'  H' 

f 

84-  49* 

ov  ~  60°  68' 

cX  =  47"  IB* 

efi  =  tss'  or 

«e  =  66*  If 

«m  =  95°  84i' 

WW  =  •80"  88' 

M  =  44"  46' 

M   =  87'  IS* 

«r  =  44'  40i' 

03C  =  68'  8i' 

eM  =  89°  66i' 

Mr  ~  46'  16' 


— 

18'  21' 

— 

89°  364' 

46*  68' 

br 

98°  21' 

ar 

40'  40' 

jr'0 

45'  194' 
84*  84' 

JTt 

Jft 

88°  18* 

J£x 

49°  2ty 

79"  12' 

116"  84' 

If 

46'  M' 

m 

— 

•16*  r 

89*  ir 

Hf 

64* 

m$ 

•37°  sr 

mr 

04"  a?- 

mX 

182°  4« 

n 

86-  25' 

my 

49'  40- 

mo 

•86°  SB- 

ox 

•61°  51' 

ho 

97*  42^ 

iff 

76'  48* 

7. 


Onrgtals  nsoallj  broad  and  acute-edmd,  bnt  varied  in  habit ;  usually  with  M  (UO) 
and  r  (111)  jffominent,  ruelj  a;  (111);  uao rarely  prismatic  |  &  (13).   Faces  in  tone 

maMf  also  Msx^  often  striated  | 
their  respective  intersection-edges; 
also  r  usually  striated  |  edge  r/M. 
Also  massive,  lundlar,  lamvllfe 
often  curved;  sometimes  graoukr. 

Cleavage:  b  distinct;  Sisgo  r; 
r  interrupted;  M,  y  in  traces  (Dz-V 
Fracture  conchoidal.  Brittle.  H. 
=  6-5-7.  G.  =  3-271  Haid.;  3-294 
but  after  fusion  2  812  Kg.  Luster 
highly  glassy.  Color  clove-browo, 
plum-blue,  and  pearl-gray;  alio 
honey-yellow,  greenish  yellow. 
Streak  uncolored.  Transparent  to 
subtransluccnt. 


7,  FraDklin,  N.  J.,  Pfd.   8,  Ouadalcazar,  Id. 


Pleochroism  strong:  X  »*  pale  olive-green,  giving  with  dicbroscope  olive-green 
and  violet-blue;  X  edge  r/M  and  |  r  cinnamon-brown,  giving  cinnamon-brown  and 
violet-blae.  Exhibits  idiophanous  figures.  Optically  — .  Ax.  pi.  and  ap- 
proximately X  af  (111)-  The  trace  of  the  ax.  pi.  inclined  40"  to  edge  z/M,  and  24' 
40'  to  edge  x/r.  Dispersion  p  <  v;  inclined  and  horizontal,  very  prominent 
Axial  angles  somewhat  variable,  even  in  sections  from  same  crystal,  Dx. 


«H«.r  =  87'80' »  -  .  (2Vr  =  74"17'    2H^m  =  87°  47' 

2Hi^  =  88°88'f'^-'^^--1aVr=78'83'   2H|^u  =  86'48' 


-0,  .  (  2Vw=74°8»' 
'»*--j8Vb.=  7S'49' 


Also  for  sectiou  I.  veiy  thfn;  II.  nthw  thick: 

8Hfc,  =  84'  r    aEr  =  ler  61'  n. 


8H».r  =  89'16'  SBr=14S'(i8' 


lodlces 

Red 

Blue 


1-6720 
1-6850 


1-6779 
1-6918 


r 

1-6810 
1  6954 


8V 

71'  88' 
71°  49* 


168"  ly 
166°  38- 


Pyroelectric,  when  beated  to  120°  or  130°,  the  analogous  pole  (Riess  &  Boee) 
at  the  solid  angle  rxM';  the  antilogous  pole  at  the  angle  mr'M'  near  plane  h. 
Haukel  finds  on  cooling  the  acute  edges  r/m  positive;  the  faoes  M  and  the  obtuae 
edges  r/m  negative. 

Comp. — A  boro-silicate  of  aluminium  and  calcium  with  varying  amounts  of  iron 
and  manganese.  Exact  composition  doubtful;  the  formulas  ootained  by  Rammele- 
bere  and  Whitfield  are: 

Rg.,  HR,BAl,(SiO,),;  Whitfield,  H,R,(BO)Al.(SiO,),.  R  =  Calcium  chiefly, 
sometimes  in  lar^e  excess  (anal.  4).  again  in  smaller  amount  and  manganese  prom- 
inent (anal.  5-7);  iron  is  present  in  small  quantity,  also  magnesium  and  basic 
hydrogen. 

Anal.— 1,  Rg..  Zfi  O.  Oes..  21,  689. 1809.  8.  8. Whitfield,  Am.  J.  Sc..  34. 286. 1887.  4.  Banmert. 
quoted  bT  Lueducke,  Zs.  Nat.  Ualle,  43, 1, 188a  6-7,  F.  A.  OeiiUi,  Am.  J.  &c,  41.  S94.  991 
1891. 
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0. 

SiO. 

B.0, 

AI.O, 

Pe,0, 

FeO 

MdO 

CaO 

MgO 

ign. 

1.  Boorg  d'OiMiu 

4S*4S 

6-61 

16-88 

2-80 

6-78 

268 

80-19 

1-78 

1-45  K,0  O  il 

[=  101-06 

2.  - 

41-98 

4-6S 

17-90 

8-90 

4-oa 

8-79 

2166 

0-74 

2-16  =  100-88 

8.  Cora  wall 

42-10 

4-64 

17-40 

8.06 

S-84 

4-68 

20-S8 

0*66 

1-80  =:  100-66 

4.  Radniitlial 

40-76 

4-76 

12-47 

3-17 

3-60 

2-84 

80-21 

200 

128  =  10008 

5.  Fruuklin,  erytt. 

8S58 

48-77 

510 

16-78 

1-03 

l-60» 

1869 

18-26 

0-28 

0-76  =  100-16 

8.        "  lam. 

8-906 

42-47 

605 

16-85 

1-16 

1  73* 

1314 

18-35 

0-26 

0-40  =  99-41 

7.  Ouadalcnzar 

42-85 

6-17 

16-96 

500 

019« 

0-59 

18-49 

0-87 

0  76  =  99-87 

•  ZdO,  including  O  lS  CuO.         »  ZdO,  Including  0-09  Pl>0.  0-11  CuO.         <  CuO. 


Pyr^  atih— B.B.  fuses  readily  with  intumescence,  imparts  a  pale  green  color  to  the  O.F., 
and  fuses  at  3  to  a  dark  green  to  blade  glass;  with  borax  In  O.F.  gives  an  ametbystloe  bead  (man- 
ganese), which  in  H.F.  beconaes  yellow  (iron).  Fused  with  a  mixtuTe  of  bisulphate  of  potash 
and  tliior  on  the  platinum  loop  colors  the  flame  rreen  (boric  acid).  Not  decomposed  by  actds, 
but  when  previously  ignited,  gelatinizes  wltb  bvarocbloric  ncid. 

Obs. — Axinlle  occurs  in  Implanted  glassy  clove-brown  crystals,  at  Bt.  Criatophe,  near  Bourg 
d'Oisans  In  Dauphine,  with  albite,  prehufte.  and  quartz.  In  the  Harz  at  Andrcasberg,  Trese- 
hurg,  also  in  the  Radautlinl;  iu  granite  at  StricKau.  Sileaia:  on  Ht.  Monzoni,  in  Tyrol,  with 
iirown  garnet  and  calcite  forming  a  vein  in  di^Mise;  Piz  Valatscba,  tbe  northern  i^mr  of  Mt. 
Sfiopi  south  of  Dissentia  in  li^tera  Switzerland;  Poloma,  Hungaiy;  Baveno,  Italy:  £lba;  at 
the  silver  mines  of  Kongsberg,  Norway,  in  small  crystals;  with  hornblende  or  magnetic  irra  in 
Nordmark,  Sweden;  L.  Onega,  liussia,  and  near  Miaek  in  the  Uml;  In  ComwaJl,  of  a  dark 
colur,  at  tbe  Botal]iu:k  mine  nc-ar  St.  Just,  where  it  also  occurs  massive,  forming  a  peculiar  kind 
nf  roc-k  with  garnet  and  tourmaline;  at  Trewellard,  at  Cnm  Silver  near  Lamorran  creek,  and  at 
Bnscnwen  CliUs  in  St.  Burieu;  in  Devonshire,  at  Brent  Tor,  4  m.  north  of  Tavistock;  at  Thum 
neitr  Khrenfriedersdorf  in  Saxony.  It  occurs  with  gray  cobalt  near  Coquimbo,  Chili,  at  tbe 
mine  La  Buitro.  At  Quadalcazar.  Mexico,  in  minute  brownish  or  greenish  ciyatals  embedded 
in  fel(is[wr,  which  is  in  part  chanced  to  kaolinite. 

In  thelJ.  8.,  at  Pbippsburg,  Maine,  with  yellow  garnet  and  vcsuviantte;  at  Wales,  Maine;  at 
Cold  Spring,  N.  Y  ;  Franklin  Furnace,  N.  J.,  In  honey-yellow  crystals  and  laminated  forma 
with  rhodonite,  polyadelphile,  tmrite;  at  Bethlehem,  Pa. ,  with  ampbi\x>le.  Rare  In  Northumber- 
land Co.,  Nova  Scotia,  on  McKay's  brook,  a  branch  of  N.E.  Mirlmlchi  river. 

Named  from  d^ivTf,  an  axe.  in  allusion  to  (he  form  of  tbe  crystals.   Tbe  name  yan/AUt  is 
of  earlier  date;  but  it  means  violet-ttone,  and  violet  is  not  a  obarnct eristic  color  of  tbe  mineral. 
Alt. — Crystals  altered  to  chlorite  occur  on  Dartmoor  in  Devonshire,  England. 
Ket— '  Fogg.,  128,  90. 827, 1866  (Bath's  axes  calculated  for  Naununn's  position  are  entirely 
wn>ug>.   The  position  taken  Is  that  of  Naumann;  see  FrazierfAm.  J.  Sc..  24.  448,  lt<82)  for  a 
(itltle  giving  the  symbols  of  the  planes  In  the  positions  of  Neumann  and  Miller,  Rath,  Des 
Cloizeaux,  Schrauf,  and  Frazler;  the  last  two  chosen  to  show  relation  to  titaolte  and  datolite 
jespectively.    See  also  Odt.,  Index.  1,  271,  1886.  who  gives  transformation-equations;  Solly, 
Min.  Mag.,  6,  203,  1886;  Hiutze,  MIn.,  2,  487,  1891. 

■>  HnQy,  Min..  2,  569,  1822.  *  Phillips,  Min.,  p.  43,  1823,  identified  by  Dx.  (1.  c).  *  Neu- 
mann, Pogg.,  4,  63,  1825.  »  Dx.,  Min.,  1,  p.  515,  1862.  •  Mjec,  credited  by  Dx.  ^  Itath.  i.  c; 
be  adflH  two  doubtful  planes  rj  and  A.  ■  Schrauf.  Ber.  Ak.  Wien,  62  (2),  713,  1870;  66  (1),  841, 
1873:  Atlaa.  xxt,  1870.  •  Hbg..  MIn.  Not.,  6,  28. 1668, 11,  80, 1878.  >«  Websky,  Mhi.  Mitth., 
2.  1873.  <•  Schmidt,  Zs.  Kr.,  «,  98.  1688.  •>  Pfd..  Franklin  Furnace,  N.  J..  Am.  J.  Sc.,  41, 
894.  3801. 

On  pyro-etectrieity,  Rii-ss  &  Rose,  Pogg.,  69,  375.  1848;  Hankel.  Wled.  Ann.,  6.  W,  1879. 
Maai  txpantian,  Beckenkamp,  Zs.  Er..  6,  481, 1881. 


Orthosilicates  not  Included  In  fbregolng  Groups. 

411.  Pwhnite        H,Ca,Al,(SiO,),  Orthorhombic     0-8401  :  1  :  0-5549 

412.  Harrtigite      H,(Ca,Mn)„Al,(SiOJ„      Orthorhombic     0-7148  : 1 : 1-0150 


413.     Cwpldise      Ga,Si(0,F,),?  Monoclinic 

A:i:d  =  0-7343  :  1  :  1-9342:   0  =  89"  22' 
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411.  PRJJUNXTU.  Chiysollte  Sage,  Hin..  1,  333.  ITTT.  Chrysolite  du  Cap  (a  kind  of 
Scliorl)  de  LitU,  2,  275,  178».  Zeolithe  verddtre  «.  £^n,  Cut.  de  Raab,  1,  203,  ITtfO.  Prehuil 
Wem.,  Bergm.  J..  I.  110,  1790;  aual.  by  Klapr.,  Sclirift  Ges.  nat.  Berlin,  8,  2i7,  1788. 
Koupholite  (fr.  Bardges).  Pieot  de  la  Peyrouee.  Delaaaeth.,  T.  T.,  2, 547.  1797.  .^delite  (Edelite) 
>ra<mitod(,  Brz.  JB.,  6.  317,  1835.   Jackaonite  WhitMH,  J.  Nat.  H.  Soc.  Boston.  6. 487.  1847. 

Orthorhombic.   Axes  a'.h:6  =  0*84009  : 1  :  0*55494  Strang'. 
100  A  110  =  •40*'  2',  001  A  101  =  33*"  36f' ,  001  A  Oil  =  29''  If. 


Fonna*:  «  (001.  0)-  «  (804.  |-!)  o  (061,  64)  •  (861,  6) 

a(100,i4)  ffl(110,/)  n(808.j-Q  r(381.9)  ffCUl.S^ 

»  (010.  p  (180. 


1.  3.  4. 


Fig.  1.  Harzburg,  Strang.   2,  FarmiDgton,  Dx.   8,  Katachiiiges,  TycS.  Hald. 
4.  Jordanamdhl,  Beutell. 


ffiffl'"  =  80'  4'  nn'  =   89°  28'  «r  =  59"  64'  rr'"  =  6r  88* 

VP'     -  48'  17'  <»'   s=  146°  84'  «  =  79°    4'  «'    s=  97°  29' 

«'     =  53"  43*  «»"'  =  -SS"  36'  rr'  =  83"  68'  ii"  =  78'  W 


Distinct  individual  crystals  rare;  usually  tabular  ![.  c;  sometimes  prismatic; 
again  acute  pyramidal.  Faces  c  striated  \  edge  a/c;  b  rough  and  uneven;  «i 
smooth  and  brilliant,  also  striated  |  edge  m/c.  Commonly  in  groups  of  tabnlar 
crystals,  united  by  c  making  broken  forms,  often  barrel-shaped.  Reniform, 
globular,  and  stalactitic  with  a  crystalline  surface.  Structure  imperfectly  colnmnar 
or  lamellar,  strongly  coherent;  also  compact  granuLir  or  impalpable. 

Cleavage:  c  distinct.  Fracture  uneven.  Brittle.  H.  =  6-6*5.  G.  =  2*8(^- 
2*95.  Luster  vitreous;  c  weak  pearly.  Color  light  green,  oil-green,  passing  into 
whiteand  gray;  often  fading  on  exposure.  Subtransparent  to  translucent.  Streak 
nncolored.  Pyroelectric,  with  polarity  central,  the  analogous  poles  at  the  center  of 
the  bade  and  the  antilogous  at  the  extremities  of  the  brachydiagonal*. 

Optically  +•  Double  refraction  strong.  Ax.  pi.  usually  H  h,  dispersion 
/I  >  r  or  /3  <  V,  weak;  sometimes  (FarmingtonJ  ||  a,  dispersion  strong  p  >  r, 
Bx  X      Index  §j  =  1*626.    Axial  angles  variable^  Dx. : 

DauphinS  2H,  -  74°  29  to  76°   r  2E,  =  124'  64'  to  129'  V 

2H'  =  75'  23'  to  75°  SS*  .•.       8E,  =  13r   9'  to  128'  2ff 

Fyreneea  3^  s=  78'  48'  to  74'  43*  133'  69*  to  IST  27 

Also  for  homogeneous  ciTstalB,  Beutell: 
3H^,  =  TT  41'      SH„  =  77'  44'      3H^m  =  T7'  68'  «By  =  185'  26'      2V,  =  69°  W 

Ratschinges  a,  =  1-616  /S,  =  1-636  =  Lfivy-Lcx. 

The  grouping  in  the  commoQ  aggregated  forms  Is  often  highly  complex  with  cooseqnnt 
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wide  TarfatloD  in  the  optical  characters  (cf.  Dx.,  Mid..  Emerson,  Beutell)>;  crossed  disperuon, 
otherwise  characteristic  of  the  monocliaic  system  is  ofien  observed.  For 
example,  a  Mction  |  e  (f.  5)  of  a  variety  from  Farmia^too  was  divided 
(Mid.)  into  two  parts:  (l)a  central  wed^e-atiaped  portioo  with  lamells 
diledy  I  a,  also  Jl  a,  with  parallel  extiuctioo;  optically -|-;  ax.  pi.  usually 
1 0,  also  la;  angle  Tariablie  but  usuaily  small  and  becoming  0°.  (2)  Also 
btenl  sectors  (see  tie.)  with  lamelue  cbieDy  |  m  and  less  promiaent 
nearly  x  m  (110  anifllO),  the  angle  iucludtrd  being  82''-83'';  tbese 
lamellse  show  no  deHnite  extinction:  the  axial  figure  is  distorted,  crossed 
dispersion  ia  visible:  ax.  pi.  inclined  about  48°  to  the  normal  to  a  for  red 
and  abom  58°  for  blue. 

The  peculiarities  of  the  wedge-shaped  portion  are  explained  by  the 
presence  of  two  systems  of  thin  layers  superimposed  normal  respectively 
to  the  4-  luid  —  bisectrix;  in  the  lateral  sectors  there  is  an  intcrgrowth 
(A  systems  of  lamella  liaTlng  a  common  base  but  whose  axes  of  elasticity 
are  inclined  60"  to  each  other,  thus  producing  rotatory  polarization, 
analogous  to  that  produced  by  mica  laminn  crossed  at  angles  of  60\ 

Var.— Usual  in  firm  and  hard  incrusting  masses,  externally  globular  or  mammillaiy,  the 
surface  made  up  often  of  grouped  crystals  mure  or  less  imperfect,  but  sometimes  smooth. 

Gmtpholits  is  in  cavernous  massett,  made  of  small,  thiu,  fragile  laminee  or  scales;  the  original 
was  from  the  peak  of  Ereslids.  near  Bareges,  iu  the  Pyrenees;  also  reported  from  tbe  Col  du 
Bonhomme,  at  the  foot  of  Mt.  Blanc.  Named  from  Kovipo?,  tender.  Edelite,  or  y^delUe,  is 
prehnlte  from  .^IdelforB,  Sweden.  JacktorUte,  or  "anhydroua  prehnite,"  of  Whitney  is 
ordinary  prehnite,  from  Keweenaw  Pt.  and  Isle  Royale;  it  cnntalos  4  to  S  p.  c.  water  (Jackson 
and  Brush):  tlwt  examined  by  Whitney  may  have  been  from  a  specimen  previously  calcined 
with  associated  ores. 

Com  p. — An  acid  orthosilicate,  H,Ca,Al,Si,0„  Silica  43-7f  alnmina  34*8, 
lime  27*1,  water  4-4  =  100. 

Prehnite  is  sometimes  classed  with  the  zeolites,  with  which  it  Is  often  associated;  the  water 
here,  howeTer.  has  been  shown  to  go  off  only  at  a  red  heat  (Rg.).  and  hence  plays  a  different 
part.  Doelter  (Jb.  Hin..  3. 187,  IW  calls  attention  to  a  similarity  in  composition  to  friedelite, 
p.  4«5. 

Anal— 1,  Rg.,  Zs.  a.  Ofls.,  30.  79,  1668.  2-S,  Corsi,  Boll.  Com.  Cleol.,  54.  1878;  cf.  ahio 
165,  1879.  6.  Schubert,  Inaug.  Diss.  Brieg,  1880.  7,  Beutell,  Jb.  Hin.,  1,  89,  1887,  also 
Traube,  ib.  8.  Schalch,  Jb.  Mln.,  Beil.,  4, 182, 1886.  9.  Hersch,  Inaug.  Diss.,  p.  37,  ZQricb,  1887. 
10,  Young,  Ch.  News,  37,  56,  1878.  11,  P.  T.  Cleve.  Ak.  H.  Stockh.,  9.  No.  12,  1871. 
13,  Dampsl^.  Jb.  Min.,  1,  66,  1888.  18^  Genth,  Am.  PhU.  8oa.  30.  401. 1883.  14,  Harring- 
ton.  Oeol.  Canada,  1868. 


O. 

1.  Ratscbinges,  Tyrol 

2.  Impruneta,  Tuscany  2'91 


8.  Figllne 

4.  Monte  Catini  ' 

5.  Elba 

6.  JordaosmOhl 

7.  Strie^u 

8.  aiobenstein 

9.  Marzburg 

10.  Bowling 

11.  Tortola 

33.  Rodaito,  Chill 

13.  Corawall,  Penn. 

14.  Templeton 


3-98 


3-907 
3-885 
3-98 

8048 
2-791 


SfO, 

48-40 
42-85 
42  86 
42  86 
44-08 
44-12 
4812 
48-57 
48-28 
48-41 
44  06 
48-57 
42-40 
42-83 


A1,0. 

24-53 
34-87 

24-  14 
24  30 
2820 
26-00 

25-  63 
24-76 
28-41 
24-77 
22-94 
24-27 
20-88 
28-86 


FetOi  CaO 

27-87 
25  77 

26-  87 

27-  08 

26-  24 

35-  26 
36  69 

36-  80 

27-  41 
27-18 

26-  63 
31-74 

27-  03 
27  64 


0-92 
110 
0-99 
2-05 

0-  61 
tr. 
tr. 

1-  68 

1  98 

4-  44 

5-  54 
1-42 


H,0 

4-48  =  99-78 

4  81  MgO  0-45  =  98  97 

4  85  MgO  0  80  =  99-63 

4-96  =  100-04 

4-»0  =  100-43 

4-91  =  100  90 

4-92  =  100-85 

4  59  =  99-73 

4-42  =  100*15 

4-20  Na,0  0-27  =  99-78 

4-  44  =  100-04 

5-  28  NaaO  0  96  =  100-36 
4 -01  =  99  85 

4-88  MnO  0-10,  MgO  0  09=100-75 


Pvr-  ate— In  the  closed  tube  yields  water.  B.B.  fuses  at  2  with  intumescence  to  a  blebby 
eoamel-lue  glass.  Decomposed  slowly  by  hydrocblorb:  acid  without  gelatinizing;  after  fusion 
dissolves  readily  with  gelatinlzation.  Govpholite,  which  often  contidns  organic  matter,  blackens 
and  emits  a  burnt  odor. 

Obs.— Occurs  chiefly  in  baste  eruptive  rocks,  basalt,  diabase,  etc.,  as  a  secondary  mineral  in 
Teins  and  cavities,  often  associated  witb  some  of  tbe  zeolites,  also  datolite,  pectolite,  calcito,  but 
commonly  one  of  the  first  formed  of  the  series;  also  less  often  in  granite,  gneiss,  syenite,  and 
then  frequently  associated  with  epidote;  sometimes  associated  with  native  copper,  as  in  tbe  L. 
Superior  region. 

At  St.  Christopbe  and  I'Armentidres,  near  Bourg  d'Oisans  in  Dauphlne,  associated  with 
Bxlnite  and  epidote;  at  Ratscbinges  in  Tyrol,  in  the  Fassnlhal,  and  near  Campitello;  in  Salzburg; 
the  Ala  -valley  in  Piedmont;  the  Sauaipe  in  Carinthia:  Joarhimstbal  In  Bohemia:  in  Nftssim,  at 
Oberacheld  and  Uckersdorf ;  near  Freiburg  in  Baden  on  the  Rosskopf ;  Schwarzenberg  in  Saxony, 
in  the  Harz,  near  Andreasberg.  with  datoHte,  and  near  Harzburg  in  the  Radauthal;  tngraniteat 
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Strienu,  Sileda,  also  at  JordaDanQhl;  Arendal,  Norway;  JBdelfon  In  Sweden  («dsU^:  Upaoli. 
Swedeu,  in  rifis  in  hornbleDdic  ^nite,  the  decompositiou  of  the  bombleDde  having  afforded  Uw 
lime,  and  of  the  mica,  the  alumina  (PaiJkuU);  ut  Friskle  Hall  aud  Csmpsie  in  DuuibartoDhbirr, 
and  at  Hanfield  Moss,  in  Renfrewshire,  in  velos  traversing  trap,  associated  with  aoalcite  and 
thomsouitc;  also  at  Corstorphiae  Hill,  the  Castle  and  twlisbury  Craig,  near  iildinburgb;  Mourne  i 
Mia.,  Ireland,    Handsome  polished  slabs  of  this  mineral  have  been  eiit  from  masses  from  China. 

In  the  United  States,  finely  crystallized  at  Farmiugton,  Woodbury,  and  Middletuwo.  Conn., 
West  Sprioicfleld,  Mass.,  and  FaiersoD  and  Bergen  Hill,  N.  J.;  in  small  quantities  in  ntdn^ 
at  Bellows  ridls,  Vt. ;  in  syenite,  at  Somerville,  Hass.;  Millc  Row  quarry,  SiimerviHe,  often  ia 
minute  tabular  crystals,  witli  chabazite,  also  with  epidote;  also  at  l^ilmer  (Three  Kiven)  and 
Turner's  Falls,  Mass.,  on  the  Connecticut,  in  trap,  and  at  Perry,  above  Lortug's  Cove.  Maioe;  at 
Wesipurt,  Essex  Co.,  N.  Y.  (chUtonite  Emmons),  on  a  qiiarlzose  rock;  on  north  shore  of  Lake 
Superior,  between  Pigeon  ^y  and  Fond  du  Lac;  in  large  veins  in  the  Lake  Superior  cc^ifcr 
region,  often  occurring  as  the  veinstone  of  the  native  copper,  sometimes  including  rtringi  or 
ieiiveHof  copiMsr;  and  at  times  in  radiated  nodules  disseminated  ibrougb  the  copper. 

Alt.— Prebnite  occurs  altered  to  green  earib  anil  feldspar. 

Named  by  Werner  in  1790  after  Col.  Prehn,  who  first  found  the  mineral  at  the  Cape  of  ! 
Good  Hope.    Sage  had  called  it  (1777j  ehryaolite,  and  Home  de  Lisle  had  referred  ft  (1783)  lo  the 
group  of  sehcrl. 

Hef.-'  ilarzbure.  Jb.  Min.,  814,  1870.    »  See  Mir.,  Min.,  p.  415.  1752;  Dx..  Min.,  1.4-30, 
1H63.    '  Beutell,  JordansmQbl,  1.  c;  cf  also  Schubert,  1.  c,  who,  however,  gives  neither  axe» 
nor  angles.    *  Riess  and  Itose,  Pogg.,  69,  382,  1843.    See  also  Hnnkel,  Wted.  Ann.,  6,  -V),  1871. 
*  On  ihe  methods  of  grouping  ana  consequent  optical  anomalies,  cf.  Dx.,  Bull.  Soc  Min.,  5,  S6,  ' 
125,  18sa;  Mid.,  ib.,  p.  1»5;  Wyrouboff.  ib.,  p.  273;  Emereon.  Am.  J.  Sc.,  24,  270.  1883. 

UiGiTE  Heddle,  Ed.  N-  Phil.  J.,  4.  162.  1856,  Min.  Mag..  6.  ^6,  1882.  In  radiated  sheafr 
clusters  of  plates,  in  ne^  in  the  amygdaloid  of  Uig.  Isle  of  Skye,  along  wtih  analriie  and 
faroelite.  H.  =  S'5;  O.  =  2'3^;  luster  petu-ly;  color  white,  slightly  yellowish.  Componiion, 
according  to  Heddle:  SIO.  45-98,  Al,0>81-^.  CaO  1615,  Ma,0  4  W,  H,0 11*25.  B.B.  fuNi 
readily  and  quietly  to  an  opaque  enamel,  which  Is  not  froiliy.  It  appears  to  be  near  prehoite  in 
structure,  ana  needs  further  investigation. 

Pbbhnitoid.  Prenitoide  Beehi.  Boll.  Com.  Oeol.,  60,  1870;  Acc.  Line.  Trans  ,  3. 114,18<9. 
An  impure  massive  prehnite  filling  crevices  In  the  gabbro  of  Monte  Catini.  Tuscany.  As 
analysis  of  a  crystalline  variety  gave:  SiOi  42*80,  CO*  2  85,  B.0*  0  88,  AUOi  28  06.  FdU  O  TO, 
CaO  28  86,  MgO  fr.,  H,0  2-96.  N  019  ^  100-87.  Of.  Oorsi.  1.  c.  This  name  belongs  properly 
to  a  kind  of  scapollie,  p.  471. 


412.  HARSTIOITB.   Harstfglt  O.  FUnk.  Ak.  H.  Stockh.,  Bibang,  13  (2),  Na  S,  09,  IML 
Orthorhombic.    Axes  d:h:6  =  0'71479  :  1  :  1-01495  Flink'. 
100  A  110  =  35"  33^',  001  A  101  =  54"  50|',  001  A  Oil  =  45'  25|'. 

Foma:  a  (100;  i-i).   b  (010.  U);  n  (310,  (5),   m  aiO.  /);  p  (Oil,  l-Q;  »  (122.  iJ). 
Angles,   an  =  •19' 40-,   nn' =  89' 30'.   wm'"  =  71"  r.  jip' =  W  61'.  M'sSfW. 
If"  =  103"  10",         =  79°  14'. 

In  Bmall  ciystals,  prismatic  {     with  b  prominent  and  terminated  by  the  dom 

p  (Oil)  with  s  (122)  small. 

Cleavage  not  observed.  Fractnre  small  conohoidal  to  splinteij. 
Brittle.  11.  =  5-5.  G.  =  3-049.  Luster  vitreona.  Colortat 
Optically  +.   Ax.  pi.  |  A.    Bx  J_  a.    Axial  angles,  Flink: 

2H,.r  =  ffT*  80*     2H„  =  57'  5ff    2Q^  =  W*  8t  SV,=Wfr 

Also  a  J  =  1-6782         =  1-68808  Na  Ramsay*. 

Comp. — An  acid  orthosilicate  of    rnanfanese  and  oalcinia 
^7    chiefly,   formula  probably  H,(Ca,Mn)„Al,Si„0„  =  Silica  39-2, 
\  y^'^      alumina  10*0^  manganese  protoxide  13*9,  lime  32*8,  water  4-1  = 
100.    Here  Hn  :  Ga  =  3  : 1.    Blagneeium  replaces  part  of  the 
oaloiam. 
AnaL— Flink.  1.  c.: 


610, 
88-94 


Al.O. 
10-61 


MnO 
18-81* 


GaO 

29-28 


HgO 

8-37 

•FeO  tr. 


K,0 
0-8B 


Ka.0 

0-71 


H,0 
8-97 
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Pyr^  etc— Reacts  for  nunganeae  with  the  fluxes.  Gives  off  water  on  strong  ignition  and 
turns  black.    I'he  ignited  powder  dlaaolves  easily  in  hydrochloric  add  with  erolution  of 

chlorine. 

Obs.— Occurs  with  yellowisfa  red  or  brown  garnets,  in  rhombic  dodecahedrons,  and  crystals 
of  pale  red  rhodonite  at  the  HHfstig  udoe,  near  Pajsberg.  in  Wermland,  Sweden.  These 
astociated  species  occur  lining  the  sides  of  a  narrow  vein  wuJcb  was  filled  In  with  caldte  as  a 
later  deposit. 

B«£->  L  c   *  Zi.  Kr.,  12,  220,  1886. 


413.  OUSPmiNE.  Seaechi,  RendlcontoR.  Accad.  NapoU,  October  14. 1876;  Zs.  Sr.,  1, 
898, 1877. 

Monoclinic  Axes  a  :  i  :  <i  =  0-7243  :  1  :  1-9343.  6  =  89*  22'  =  001  A  100 
Rath'. 

100  A  110  =  36*         001  A  101  =  •68"  55',  001  A  Oil  =  63*  39^'. 


Forms' : 

i  {010,  W) 
«  fOOl,  O) 

»(U0.  I) 


h  (108,  -  H) 

*  (101.  -  i-i) 

/  (ioi,  W) 

*  (014,  H) 


e  (018,  i-i) 

d  (Oil,  1-i) 

P  (118,  - 1) 
»  (ill.  -  1) 


« (iia.  t) 

r  (ill.  1) 

t  (811,-8-3) 
ft  (4S8,  8-D 


ff(888,-l-J) 

« (1^1,  a-i) 

r  (878, -4-1)? 


•wt'"  =  71' 

eh      =  41' 


=    88°  5' 

=  las"  19' 


<f  =  70'  li'  op  =  ir  25' 
if     =  61'  864'        cn  = 


72°  884' 


sir  =  47'  W 

ev  =  78°  86' 
ppT  =  61"  ir 
nn'  =  68°  6' 


en   =  *S4'  8' 
tCTf  =    61°  40i' 
yy'  =    68°  28' 
u'    =  107'  24' 


In  minate  8{»ear-Bhaped  crrstals,  aparently  orthorliombic,  bat  proved  to  be 
ttsaally  contaot-twinB  witn  tw.  pL  a,  giving  ce  =  *1°  16'. 

Cleavage:  c  veir  distinct.  Fracture 
uneven.  Brittle.  H.  =  5-6.  G.  =  2-853- 
2*860.  Lnstor  vitreous.  Color  pale  rose- 
red. 

Ax.  pi.  I  Bx^,  A  =  -  5"  30', 
2Er  =  110  .  Dispersion  of  the  axis, 
also  inclined  very  marked.  Groth. 

Comp, — Contains  silica,  lime,  fluorine, 
and  from  alteration  carbon  dioxide. 
Formula  doubtful. 

A  partial  aoalysts  by  E.  Fisher  gave:  CaO  SO  8 
(again  59  9),  Fe,0.  1  18,  CO.  1  2;  also  F  8  to 
10  p.  c.  Zs.  Kr.,  8,  88.  1888.  Perhaps 
Ca.SiO«  with  CaF,. 

Pyr.—B.B.  fusiblewith  difficulty.  Readily 
soluble  in  nitric  acid. 

Olm. — From  VesuvluB,  Id  ejected  masses  from  the  tufa  of  Monte  Somma.  It  occurs  only 
venr  q)ariusly;  in  part  in  CAvIttes  with  augite,  hornblende,  biotlte,  calcite,  also  a  brown  garnet 
and  crystals  of  davyne;  in  part  also  embedded  in  a  granTilar  rock-like  moRS.  The  crystals  are 
luually  more  or  less  altered  on  the  surface,  becoming  covered  with  a  shell  of  calcium  carbonate. 

8cacrfai  augmsted  as  the  probable  compositioa  CaaSiO*  with  about  ooe-tblrd  of  the  lime 
replared  by  CaFt  and  Fischers  trials,  so  far  as  they  are  conclufdve,  confirm  this.  The  deter^ 
minatinn  of  the  exad  composition  requires  a  more  complete  analysis,  however,  and  tt  may  prove 
O'fl  To  beloDfc  to  the  orthosillcates  with  which  It  is  pruvisinnally  placed. 

Named  from  cuspis,  a  apear,  in  allusioii  to  the  characteristic  form  of  the  crystals. 

R«£^  Zs.  Kr.,  8,  88. 1868.  Ber.  nied.  Ges..  182.  1883;  Oroth,  Zs.  Kr..  8.  Ib,  188& 


Monte  Somma,  Rath. 
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SILICATES. 


IV,  Snbsilloatei. 

The  species  here  included  are  basic  salts,  for  the  most  part  to  De  Teterred  cither  to 
inetasiHcaies  or  orthoslllcates,  like  many  basic  compounds  already  Included  Id  the  preotdi:^ 
pages.  Until  tbelr  coDSlltution  is  detinitely  settled,  boweTer,  they  are  more  coDTenieiiiT 
grouped  by  themselves  as  Sdbbilicateb.  It  may  be  noted  that  those  epeciea  having  an  ox;c'i 
ratio  of  silfcon  to  bases  of  3:8,  like  topaz,  andalusite,  sillimanlte,  datolite,  ete.(fp.4lti^ 
etteq.),  also  calamine,  carpholite,  and  perhaps  tourmaline,  are  sometimes  regarded  as  nibs! 
the  hypothetical  paraslllcic  acid.  H«S10|. 


Division  I.   Oxygen  Batio  for  Si :  R  =  4  :  5.   Formula  R.Si,0^ 
Humite  Group. 


414.  Homite 
416.  Chondzodite 
416.  Clinohuiiite 


Orthorhombic  d:h:  ti=0*9258  : 1 :  4D:64 
or     h-.d:  (1=  1-0802  : 1 :  -Wuii 

■  H,(Mg,Fe)„Si,0„F,?  Monoclinic  d  :  i :  ^=1*0863  : 1 :  Z-IU; 

Monoclinic  Aib:  ^=1*0803  : 1 : 5-6j!t» 

/S  =  90= 


The  species  of  the  abora  group  approximate  closely  In  uigfe  to  chiysollte  and  chiyubajL 
The  ax^  ntios  may  be  compared  as  follows: 


Humite  h  :  d 

Chondrodite  ......d  :  t 

Cllnohumtte  d  :  t 

Chrysolite  h  :2& 

Chrysoberyl  S  :2d  : 


1  0802 
1  0868 
l-OtiOS 
1  0785 
1-0687 


0-6291 
0-6289 
0  6288 
0-6296 
0-6170 


417.  Hvaite       HCaFe,FeSi,0,     Orthorhombic  d; :  5  :  d  =  0*6665  :  1 : 0-44S7 

418.  Ardftflnite  H,Mn.Al,VSi,0„  «         Aih-.  6~  0-4663  : 1 : 0-3135 

or  |<{ :  2  :  ^  =  0-6995  : 1 : 0-m 


419.  Langbanito       37Mn,SiO,.10Fe,Sb,O.F        Hexagonal     6  =  1-6437 


KentroUte  Group. 

480.  KentroUte  Pb,Mii,Si,0.  Orthorhombio  a:h:d  =  0  6334  : 1 :  0^30 
421.  Xelanotekite  Fb,Fe,Si.O, 


422.  Bertrandite       H,Be«Si,0.      Orthorhombio  dihid  =  0-5689  : 1 : 0-5973 


Division  II.   Oxygen  Katio  =  2:3.    Formnla  R.SiO,. 

423.  Calamine  H,Zn,SiO,  Orthorhombic  d  th  :6  =  0*7834  : 1 : 0-^778 

424.  Carpholite  H,MnAl,(SiO,),      Monoclinic  ? 

426.  Cerite  H.Ce,Si,0,.  ?         Orthorhombic  d  :h:&  =  0-9988  ;  1 :  0^12^ 

428.  Tourmaline  Rhombohedral            rr'  =  46'  53',           i  =  0-«'' 
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III.  Basic  Division. 


4S7.  Dnmortierite 

428.  Stovrolito 

429.  Koraernpine 
480  Sapphirine 


Al,Si.O„?       Orthorhombic  (J  :  i  =  0-532  :  1 
HFeAl^Si.O,.?  Orthorhombic  &:h  -.6  =  0*4734  : 1  : 0'6828 
MgAl.SiO,      Orthorhombio     :  3  =  0*854  : 1 
Mg.Ai„Si,0„  Monoclinic 


Hnmlte  Group. 

HUMTFll— OHONDRODITB— OIJNOHUMXTE.  Chondrodlt  [=  Silicate  of  Magnesia 
ftnd  IroDi  d'Ohston,  Ak.  H.  Stockli.,  206,  1817.  Condrodite  S.  Maclureite.  Fluosilicaie  of 
MagDesia  (fr.  Sparta.  N.  J.).  Sej^t,  Am.  J.  Sc.,  6.  886. 182S.  Bnidte  (fr.  N.  J.  aod  N.  T.) 
OMt,  CIc^ivelaad'sMin.,  205,1823.  Nuttall.  Am.  J.  Sc.,  5.  249. 1822.  Humlte .SMirn.,  Cat,  52, 
1818.  Umiteitef. 


414.  HUBHTB.  Dts  CloiMeavx,  Phil.  Hag..  2.  286,  1876,  Jb.  Mio.,  641,  1876.  Humite. 
Type  I.  A.  Beacchi,  Accad.  Sci.  Napoli,  6.  pp.  241-373,  1851  (read  Nov.  13,  1850).  and  Pogg. 
l&g.,  3,  161,  1851. 

Orthorhombic.  Axes  &:l:t  =  0-93575  : 1  :  4*07639  or  1  :  1*08021 :  4*40334 
A.  Scacchi*. 

luO  A  110  =  42"  27J',  001  A  101  =  77*  12^',  001  A  Oil  =76"  13'. 


Forms*: 

a  (100,  ft-i.  C.  Sec.) 
6  {010.  B.  Sea) 
«  <001.  O,  A.  Sec.) 

0,  (210,  i-S) 
«  (110,  If 


ot  («8a  H) 

1'.  (10S.fi) 
».  (108.fi) 
t.  (101.  1-t) 
€j  (017,  f  1}  tw.  pi. 
<^  (OH  f 


«i  (015,  f  0 
0,  (014,  J-i) 
0.  (018.  f  I) 

(087. 1-0  tw.  pi 
«4  (012.  i-i) 
«.  (OU.  l-D 


«9  (021.  8-l)« 

n.  (US.  i) 
n.  (112,  \f 
n,  (HI,  1) 

r.  (2110,  fg) 


r,  (218,  i-5) 
r,  (216,  f  §) 
(214,  fS) 
r,  (212,  1-2) 


1. 


Fi£^  1.  2,  Ladu  mine,  Sweden,  H.  Sjogren.    8,  4,  Monte  Somma,  Bath:  dnwa  with 

h  (010)  in  front 


49'  404' 
85'  85' 

eea 

84'  lU' 

39'  la' 

mm" 

ee. 

108*  29' 

eet 

45°  321' 
63°  39' 

«^ 

41'  22" 

«i 

<^ 

•35°  44' 

60°  13' 

ci. 

77°  12' 

«* 

63°  52' 

80'  18* 

*76'  18* 

(V/J 

88°  Oi' 

or. 

67°  86' 

e»i 

68°  26' 

«r. 

78°  21' 

«na 

71°  34' 

n,n,' 

92°  45' 

en. 

80^  32' 

n,n,"' 

84°  9' 

er. 

44°  8V 

r,r,' 

101'  8' 

«•« 

50°  80' 

r,r,"' 

41°  58' 

68'  16' 

r.r."' 

46°  W 
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Twins':  tw.  pi.  (1)     (017),  with  cc  -  60*26'  and  119"  34';  also  (2)  (037), 

with  cc  —  120°  254'  59°  34^';  usually  pent-ti* 
tion-twins;  sometimes  also  trillings.  These  twolawe 
give  nearly  the  same  twinning  angles.  CVysUiU 
small  and  highly  modified,  usually  elongated  |  a,  or 
I  L    Planes  in  zone  ceb  often  horizontally  striiited, 

Ctearage:  c  distinct.  Fracture  subconchoidal  to 
uneven.  Brittle.  H.  =  6-6*5.  G.  =  3-1-3-2.  Lus- 
ter vitreous  to  resinous.  Color  white,  yellowish 
white,  light  yellow,  honey-yellow,  chestnut^brown. 
Sometimes  pleochroic. 
Optically +.  Double  refraction  strong.  Ax.  pi.  I  c.  Bx.J_fl.  Dispersion 
weak.    2H^r  =  78"  18'-79°,  Dx. 

Comp.,  Pyr.,  Oba.,  etc.— See  pp.  589.  540. 

Ref.— ■  Mte.  Somma,  1.  c.  The  podlion  taken  In  this  and  the  following  cases  te  that  of 
Scaccbi  and  vom  Rnih.  which  seems  to  show  the  relations  most  simply,  'llie  letters  are  thtwe  of 
Scacchi,  except  for  the  piiiacouts  aod  unit  prism.  The  lateral  axes  for  the  three  species  of  tbit 
group  are  the  same  or  nearly  so;  the  vertical  axes  are  closely  in  the  ratio  of  7  :  6 :  0  remectively. 
Cf.  p.  584 

In  the  axial  ratio  taken  by  J.  D.  D.  (Min.,  p.  863,  1868);  also  E.  8.  D.  {Conn.  Acad.,  3.  67, 
1875.  Am.  J.  Sc..  10,  89,  1875),  and  H.  SjOgren  (Zs.  Er..  7.  344,  1882).  the  vertical  aies  sre 
divided  by  S,  2  and  4  respectively.  The  axes  assumed  bv  liath  (Pogg.  Erg.,  6,  324,  l»7ll)  an 
unsatisfactory,  being  deduced  ftom  measurements  of  cilnohumlte  (Humiie,  Type  IIL).  The 
foUowlDg  are  the  axial  ratios  (with  d  =  1)  deduced  by  the  aiUhors  named: 

&:       I    :  h 
Hte.  Somma  1  :  1  0802  :  4-4038  A.  Sec. 

"        "  1  :  1  0608  :  4-4018  Rath 

Ladu  mine,  Sweden  1  :  1  1096  :  4'8948  H.  8j. 

*  A.  Sec.,  1.  c.  *  Rath,  I.  c.  p.  826.  *  £.  Sec..  Rend.  Acc.  MapoU,  Dec,  1888.  Bee  Bath, 
1.  c,  p.  830,  for  a  description  of  tne  occurring  twins. 


416.  OHONDROTOTB.  Des  Clolzeaux.  Fhll.  Mag.,  2,  286,  1876,  3,  857.  1877;  Jb,  HbL, 
641.  1876.  500,  1877.   Humite,  Type  II.,  A.  Bcaeehi.  Accad.  Sc.  Napoli,  6,  1851. 

Monoclinic.  Axes  A  :h  :&=  1-08630  :  1  :  3*14472;  yS  =  90°  =  001  A  100 
E.  S.  Dana'. 

100  A  110  =  47°  22'  7",  001  A  101  =  70°  56'  36",  001  A  Oil  =  72"  21' 35". 


Figs.  1-8,  Brewster.  N.  T.,  drawn  with  6  (010)  In  front 


Forms* : 

(HtO  i-i.  B.  Sec.) 
fOl".  t-i  C.  Src.) 
(001.  0,  A,  Sec.  J 

fl2«,  i-^y* 


«.  (103,  H) 
et  {m,  4-i)« 
eff  (305. 
«,  (101.  1-f) 

*r(408,H)' 


1^  (015.  i-l)* 
u  (014,  Hi' 
(027.  Vi)* 
{,  (018.  i-i) 
U  (Oil.  l-i)» 


».  (118,1) 
n,  (111,  1) 
m,  (525,  H) 
m«  (833, 1-f) 
m»  (S21,  a{) 


r,  (128, 1-2) 
n  (121,  2^) 
r,  (127. 
r.  (349.  I-i)* 
r,  (128,  fi) 


a.  (lOS,  H)* 

The  forms  108,  805.  101.  118.  111.  521  algo  occur,  and  perhaps  others,  in  the  ne^M 
qnadranls;  the  +  or  —  position  as  given  is  not  in  all  cans  certain  For  obviotu  reasoni  Hie+ 
and  —  signs  are  omitted  before  Naumaon's  symbols. 
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Ffgs.  4,  8.  9,  Brewster,  N.  Y.,  all  except  4  drawn  wttb  b  (010)  in  front  and  A  axlB  right  and  left 
5.  6,  Eafveliorp,  Sweden,  SjOgrea.   7,  Mte.  Somma,  after  Sec.   10,  Hte.  Somma,  Kath. 


4V  B6' 

•44'  41'  10" 

r,rt' 

112°  55' 

57°  88' 

66'  84' 

84°  fiU' 
128'  4^ 

73'  21^' 

64*  10* 

en 

64'  56' 

81'  47' 

69°  W 

cnt 

76=  OC 

nn' 

74'  8* 

etit 

79'  641' 
108°  28' 

CWlg 

65'  0' 

n«nt' 

81°  8* 

«iri 

74°  33' 

rifi' 

7»*  84' 

•■nil 

187°  8' 

em. 

84'  40' 

CO'  =:   49°  26' 

=  'BO^  4'  12" 
00,  =   48°  S»' 
eet  =   63°  23' 
eea  =   60'  4' 
w,  -   70'  S6i' 

Ss:    88*  iO* 
=    88*  101' 

Twins':  (1)  tw.  pi.  e«  (105),  also  as  trillingg;  (2)  ep  (305)  less  common,  but 
giving  nearly  the  same  twinning  angles  as  the  first  law  (since  A  «is'  =  90*^  8'); 
these  laws  are  analogona  to  those  common  with  humite.  (3)  c  (f.  2);  ofteir  as 
poly»ynthetic  twinning  lamellee,  producing  a  horizontal  striation,  or  successive 
bands  with  and  without  Inster  in  the  orthodome  zone.  Crystals  varied  in  habit, 
often  flattened  ||  i>.  Vicinal  forms  common.  Also  massive,  compact;  in  embedded 
grains. 

Cleavage:  sometimes  distinct.  Fracture  sabconchoidal.  Brittle.  H.  =  6-6*5. 
G.  =  3  l-3'3  LuKter  vitreous.  Color  light  to  dark  yellow,  honey-yellow,  deep 
garnet-red,  brownish  red,  hyacinth-red. 

Pleochro'sm  sometimes  distinct,  especially  with  brown  crystals:  t  yellowish 
gniy.  b  pale  bluish  gray;  a  brownish  yellow.  In  yellow  crystals :  c  yellowish  white, 
b  jjrravish  white,  o  noney-yeilow.  Absorption  0  >  c  >  b  L6vy-Lcx.  Optically  +. 
Ax.  p».  and  Bx,  J.  A.  Bi„/\d=aAA=  +  25"  52'  Bt«WBter.  E.  S.  D.;  28*  56' 
K^fveltorp,  Sj.;  30°  approz.  Mte.  Somma,  Bz.  Dispersion  crosaed.  Ami  angles: 


Brewstpr  2H^r  = 
Eafveltorp,  brovm 


48'  E.  S  D.         Kufveltorp     2H^p  =  86'  2T    2H».n  =  88'  88*  Dr. 
-'H,.r  =  So'  53'  to  86'  48'  3Hvbi  =  85'  41'  to  86°  8!J'  81. 

2H^r  =  89'  8'  to  89'  -^0'  2H..N  =  89'  14'  lo  88°  28'  Sj. 


a  a  1607 


/3  =  1-819 


r=1^9»  Uvy-Lcz. 
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Oomp^  Pyr^  Obs- stc^See  pp.  689,  540. 

Sef. — 'Brewster,  N.  Y,,  1.  c,  (see  p.  686),  a  revision  of  earlier  results  upon  additkml 
material  has  proved  to  the  author  that  caonot  vary  as  much  as  1'  from  90*.  Dz.  tukei 
«t  =  100.  .A  =  001,  r*  =  ill,  etc.   Axial  ratios  deduced  are: 


Hte.  Somma 
It  If 

Eafveltorp 


a  %  h 

1-0796  :  1  :  8  1404  A.  See. 

10838  :  1  :  8' 1467  Rath 

1  0858  :  1  :  3  1454  H.  8j. 


Cf.  also  on  Pargas  choDdrodlte.  A.  Nd..  Pogg.,  96.  118,  1856;  Kk.,  Hin.  Russl..  6, 78. 1870, 
Kafveltorp  (Nya  Kopparberg),  Rath.  Pogg.,  IM^  663,  1871;  H.  SjOgreo,  Lnnds  Unlr.  Amkiift 
19  (8),  No.  3,  1880,  Zs.  Sr.,  7,  121,  1882. 

*  A.  Sec.,  I.  c.  ■  Ratb.  Hte.  Somma.  Pogg^Erg.,  6,  888. 1870.  *  E.  S.  D.,  Brewster, N.T., 
1.  c.:  numerous  vicinal  planes  are  also  added;  H.  Sj.  also  adds  vicinal  planes  for  Swedldi  choa- 
diodite.   *  E.  Sec,  Vesuvius,  1.  c.   *  Cf.  Bath  for  descripUon  of  twina. 

416.  OIJNOHnMITXI.  De»  Cloueaux,  Phil.  Mag.,  2,  386. 1876.  Humite.  1^  IH  A 
Beaeeht,  Accad.  Sc.  Napoli,  6. 1850.   Elinohumit  Qvrm. 

Monoclinio.   Axes  =  1-0802S  :  1  :  5-65884;  /9  =  90°  -  001  A  100 

Bath'. 

100  A  110  =  47°  12'  36",  001  A  101  =  79"  H'  32",  001  A  Oil  =  79-  58' 43. 


Fonna*: 

a  (100,  t-i,  B) 
b  (010.  H  C) 
0  (001,  0.  A) 

m  (110.  /)• 
0*  (130,  t-ky 

Also  E.  Bee.* 
For  most  of 
niponding  f ofrns 


«.(l-0-21,  ,»r-i)» 
<j!l(1015,  ,V*)' 
«t(10-13,  ^  ly 
M  (109,  H)* 
«i  (107,  4-1) 
«.  (106,  f  i) 
«.(108.^i) 


(lOl,  1-i) 
».  {016.  i-i) 
f,  (014,  J-i) 

t;  (012.  i-i) 

««(119.*) 
«.  (117.  +) 
n.  (115,  i) 


n.  (113.  i) 
n«  (111,  1) 

w.  (529.  H) 

■U  (828,  1-1)» 
IK,  (&ai,  8-D 
•  (888^44)* 
r,  (l-3-18.A-i) 


U  (129.  f-2) 
r,  (125,  l^) 
Tt  (121,  2^S) 

n  (i-215.  A-^) 
n  (i-2-ii,  fri) 
r,  (127. 1-S) 
fT  (188. 1-^ 


:  ^{668).  ((1-6-81),  tt(X  9  W). 

the  orthodomes.  ei  (107),  etc.,  also  the  unit  pyramids,  n.  (117),  etc.,  Uie  C» 
in  the  negative  quadrants  occur,  tliat  is.  — Ci  (107).  —th  (ilT).  etc. 


Fig.  1.  Brewster.   2,  Mte.  Somma,  Rath. 


mm'" 

94'  25' 

cni 

49°  40' 

eni 

M5 

80"  12' 

cn% 

Ml 

86°  48i' 
•46°  20' 

en4 

Ms 

cm^ 

«» 

60°  13' 

cm. 

79°  IIV 
48°  ISi' 

enii 

Cd'i 

IT, 

«»• 

54"'  45' 

70°  83' 

40°  85^' 

=  47=  46' 


^  65°  4i' 
=  81*  12' 
=  87°  94' 
=  89°  44i' 
=  48°  85' 
=  60°  43' 


cr, 
or* 
er. 

cr, 

n,n/ 

»ini' 
fl^n,' 
r,r,' 


76°  28i' 
43-  49' 
•54»  11' 
68'  9' 

85'  25- 
65°  49i' 
70°  1' 
86°  18' 
93°  34' 

85"  4r 


r»r»' 
r«ri' 


104'  88 
123'  56' 
M-  46' 

114' m 

129'  82 
68"  6* 
86°  25 
110"  62i' 
129'  87 
141-  Si- 
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Twins:  (1)  tw.  pi.  — e,  (103)  common,  less  so  (2)  (103);  often  cruciform 
twins  and  with  both  laws  combined.  (3)  c  (1  2);  often  as  ^lysynthetic  twinning 
lamellae,  as  with  chondrodi'»;  these  lamellffi  present  also  in  twins  according  to 
the  other  laws.   Also  maBsive. 

Cleavage:  c  sometimes  distinct.  Fracture  subconchoidal.  Brittle.  H.  =  6- 
6'5.  G.  =  3*l-3'2.  Luster  vitreous.  Color  white,  yellowish  or  grayish  white, 
more  commonly  light  to  dark  brown,  reddish  brown,  yellow,  dark  honey-yelloWy 
alaored. 

3.  4- 


8,  4.  Mte.  Somma,  Rath. 


Optically  +  .  Ax.  _pl.  and  Bx»  i.  Bi,  A  <J  =  o  A  <i  =  +  H"  Dx.: 
Bx^  A  ^  =  +  12°  28'  Klein,  Mte.  Somma«.  Bio  A  ^  =  7*"  approz.,  Brewstei*. 
Dispersion  weak.   Axial  angles : 

Jfte.  Somma  3H^,  =  84'  40'  to  86*  15'  Klein 

vthit»       m  ,r  =  84°  88'  to  85*   4'  ^eUew      =W  4ff  Vo9t'  14'  Dx 

CktB^  Py-t  Ob«.,  0tc.— See  below. 

RaC^i  Mte.  Bomma,  Pq^.,  £rg.,  6,  p.  878,  1870.  Other  axial  ratfos  are: 

d  :$  :  t 

Mte.  Somma  10608  :  1  :  6  6669  A.  Sec. 

Brewster  1-0868  :  1  :  5*6605  £.  8.  D. 

Ttx.  makes  4  =  001,  e«  =  100.  r,  =  111,  etc. 

'  A.  Sec,  1.  c,  »  Hbg.,  Mid.  Not.,  2,  14,  1858.  *  Rath,  1.  c,  p.  874.  » E.  Scc..l.  c.  'Dx., 
1.      and  Jb.  Min.,  645,  1876;  Klein,  ibid.,  p.  634;  Cf.  £.  S.  D..  Am.  J.  Sc..  11.  189.  1876. 


Tbe  compositlOD,  pyrognoatic  characters,  and  occurrence  of  the  above  three  species  are  here 
discussed  together. 

Comp. — Fluo-silicates  of  magnesium,  the  same  composition  probably  belonging 
to  the  three  sabspecies  humite,  chondrodite,  and  clinohumite  (Wingard),  viz. : 
H,ir;r.,Si,0„F,  -  Mg„(MgF).(MgOH),Si,0„.  Iron  replaces  part  of  the  mag- 
nesium. 

Cf.  Kath,  1.  c,  and  Pogg..  147,  858, 1872;  Rg.,  Min.  CU..  484,  1875;  Sjttgren.  Za.  Kr.,  7, 
344,  1882.  Sjogren  attempts  to  establish  a  distinction  in  composition,  which  is  not  borne  out  by 
later  analyses  by  Wingard. 

AjuO-— 1,  Rg.,  Pogg..  86,  410,  1852.    2,  Rath,  lb.,  147.  246,  1872,  also  a  second  anal.  ' 
9-6,  Wingard,  Zs  Anal.  Ch.,  24,  344.  1886.    7,  H.  SjOgren,  Lunds  Univ.  Ara-skrift.  17,  114, 
1880. 

8.  Rg.,  1-  c.  »,  Rath.  I.  c,  also  a  second  anal,  with  2*74  p.  c.  fluorine.  10,  11,  Wingard, 
Lc.  12.  JRath,  1.  c.  18-18,  Wingard.  1.  c.  17.  Widmaii,  G.  FOr.  FOrh.,  3, 18,  1876.  18,19,81., 
.  c,     90,  Berwerth,  Min.  Mitth.,  372, 1877.    21,  Hawes,  Am.  J.  Sc.,  10,  96. 1876, 

23.  Rg-iJ-  c-    83.  Rath,  I.  c.   24,  85.  Wingard,  1.  c. 

26.  27,  Sreidenbaugh,  Am.  J.  Be,  «,  313, 1878.   38,  Rg.,  1.  c.   Earlier  analvsea  an  fffna 
D  SOx  Bd. .  p.  864.  ^ 
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I.  Humite. 

0. 

BIO, 

MgO 

FeO 

F 

H.O 

1.  Mte.  Somma 

8-216 

84-80 

6U-U8 

2-40 

3-47 

—  -  100-76 

2.  '* 

«'206 

8S-84 

54-45 

512 

S*48 

—  AUO,  0-8 

a 

85*40 

05-41 

4-82 

6-«4 

1-45  =r  103-81 

4. 

86-aa 

6717 

s-oe 

5  64 

1-45  =  102  63 

5. 

85  55 

52-86 

7-81 

564 

1  45  =1  102  78 

6.  Ladu  mine 

85*26 

66  48 

8-61 

478 

8  07  =  !02  -04 

f     **  It 

8618 

56*16 

826 

246 

S'16  MdO  0-41 

II.  CknmSfodUe. 

8.  Hte.  Sommft  8-190  f  88-26  67-02   2  SO  5  04  —  CaO  0  74,  AI.0. 1-06  100^ 

9.  "  8-125      88-82  59  28   1*78  2  44  —  A],0, 0  V4  ^  96-81 
10.        "  88-49  58  29   8  80  5  25  1  87  ^102-30 

U.        "  88-77  67-98   8-96  5  14  1-87  =  lU-i-22 

12.  Kafveltorp  8  067      88-9H  63  01   6  K8  4*24  —  AUO,  U  62  =  98  66 

18.  ■*  88-90  58  82  7-76  5  58  1  81  Fe,0.  O  il  =  102*10 
14.  "  88-58  62  9S  8  96  5  58  I'SI  Fe.0. 0 12  =  102-54 
16.        "  88-86  5-i-71    9  28  5  68  I  St  Fe,0, 0 13  =  103  HO 

16.  "  31-56  43-41  18-67  5  58  I  Sl  Fc,0, 2  Ul  102-47 

17.  "  8-214  85  18  52  62  5-65  7  17  —  A1,0,  ()-64,  MuO  1  81  =  102  52 
16.        "  84  01  54  97   4-82  4-56  0-81  AUO,  0  71.  MnO  (1-81  =  IWI  lK 

19.  "         brown  83  18  54  71   4*95  4  99  0  55  Al.O,  0  68,  MnO  0  75.  CaO  (r. 

f=  99  76 

90.  Fargas  8  216      29-66  61  01   8-09  8  63  158  Al.O,  0  77,  Fe,0,  306.  ^'ii.U 

[2-11,  KiOl-81  =1U311 

SI.  Brewster  8  22    |  84  10  58-72  7-28  4  14  —  A1,0. 0-4!j  =  99-78 


III.  CUnekumUa. 
22.  Mte  boinma  8-18-8-81 
28.  8191 
84. 
SS. 


86-67  56-83  1  87  2-61 

36-S2  54-9-i  5  48  3  20 

88-40  51-63  0-08  5  67 

88-80  51-46  9-78  5  67 


—  =  97-78 

—  A1,0,  0  24  =  99-66  ■ 
1-41  Fe,0>  0-82  =  102-48 
1-41  Fe.O,  0-96  =  108*68 


Meunve,  CliondrodiUt 

86.  Brewster,  ^.  ^fwn  86  42  54  22  5  72  9  00  —  =  104  86 

87.  rad  36-42  6r88  9-73  5-38  —  =  102  41 

88.  *'                8  19-8  22  \  38-53  59  30  2  96  7  46  —  =  100  34 

Pyr.,  etc.— B.B.  iafiiBlble;  some  varieties  blacken  and  then  burn  white.  Fused  with  potas- 
sium bisulphate  in  the  closed  tube  gives  a  reaction  for  fluorine.  With  the  fluxes  a  reaction  for 
iron.    Gelatinizes  with  acids.    Heated  with  sulphuric  acid  gives  ofl  silicon  fluoride. 

Oba. — Humitc,  chondnKlite,  and  cllnohuniite  (liumite.  Types  I,  II,  III,  Sec.)  all  occur  at 
Vesuvius  in  the  ejected  masses  both  of  limestone  or  feldspatfaio  type  found  on  Monte  Somma- 
They  are  associated  with  chrysolite,  biotite,  pyroxene,  magnetite,  spinel,  vesuvianite.  ralcite,  eic; 
also  less  often  with  sanidine.  melonite,  nephelite.  Of  the  three  species,  liumite  is  the  rarest  and 
cIlntAumite  of  most  frequent  occurrence.  They  st^ldom  all  occur  togftber  in  the  same  tnass 
(though  this  has  in  one  case  been  noled  by  E.  8cacchi),  and  only  rarely  two  of  the  specie?  (M 
humite  and  clinobumtte)  appear  together.  Occasionally  clinohumite  iuterpenelrates  cr}-stals  of 
bumite,  and  parallel  inter^rowths  with  chirsolile  Imve  also  been  observed. 

Humite  has  also  1>een  identifled  ut  the  Ladu  mine  near  Filipsiad,  Wermland,  Sweden.  vUh 
magnetite  in  cryst^line  limestone;  it  Is  in  part  altered  to  serpentine.  In  cryatallfne  limestfme 
with  clinohumite  In  the  Llanos  de  Juanar.  Serrania  de  Ronda,  Andalusia  (L£vy-Lcx.,  Bnll.  Soc. 
Mio. ,  9,  81,  1886).  Also  in  Urge  coarse,  partly  altered,  crystals  at  the  Tilly  Foster  ironmSDe  at 
Brewster,  N.  Y. 

Chondrodite  at  Mte.  Somma.  as  above  noted;  at  Pargas,  Finland,  of  honey-yellow  cok>r  in 
limestone,  also  at  other  points  in  Fiiilnnd;  at  Kafveltorp,  Kya-Kopparberg,  Sweden,  associated 
with  cbalcopyriie,  gnleoa,  sphalerite,  la  granular  limestone  of  Strehlen,  Silesia.  Abundantly 
at  Brewster,  N.  Y.,  at  the  Tilly  Foster  niiignelic  ironjniue  in  deep  garnet-red  ciyslals  of  great 
beauty  and  variety  of  form.  Also  probably  at  numerous  points  where  the  occurrence  M  * '  cbtHi- 
*  drodite"  has  been  reported. 

Cltju^umite  occurs  at  Mte.  Somma  as  noted  above;  in  Andalusia,  Llanos  de  Juanar,  embedded 
In  limestone  as  polysyntbetic  lamellie  in  parallel  intergrowth  with  humite  (Lfivy-Lcx.,  1.  c);  in 
crystalline  limestone  near  L.  Baikal  In  £ast  Siberia;  at  Brewster,  N.  Y.,  In  nue  hut  highly 
modified  crystals. 

Numerous  other  localities  of  "  chondrodite  "  have  been  noted,  chiefly  In  crystalline  lime- 
stone; most  of  them  are  probably  to  be  referred  to  the  species  chondrodite,  but  the  identity  in 
many  cases  is  yet  to  be  proved.  Some  of  the  foreign  localities  are:  Streblen  in  Silesia;  Boden 
near  Marienberjc,  Saxony:  Loch  Xess,  Scotland;  Achmatovsk  In  the  Ural;  witb  spbiel  is  the 
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Smestnoe  of  Huertu  ftad  Sierra  <le  Cordoba,  Argeatine  Republic;  Heterolaiid,  S.  AMoa; 
with  spiDel  in.  cryBtalHDe  limestone  !□  Spitzbergen. 

At  B'dwster  large  quanlltfes  of  maaalTe  ''chondrodite"  occur  associated  with  magnetite, 
eutMite,  ripidolite,  and  from  its  extensive  alteration  serpeDtioehss  been  formed  on  a  large  scale. 

Tlie  granular  mineral  iscommoa  la  limestone  In  tiuisex  Co.,  N.  J.  (cbondrodiie,  Levy  A 
Lex),  and  UraQj^  Co.,  N-  Y.,  associated  with  spinel,  and  occasionally  with  pyroxene  and 
{■oruaJum.  In  N.  Jertey.  at  Bryam,  orange  and  straw-colored  chondrodite,  and  also  a  variety 
nearly  black,  occurs  with  spinel:  at  Sparta,  a  Qne  locality  of  hoDey-yellow  chondrodite:  a  mite 
to  the  north  of  Sparta  ttie  bust  locality  of  this  mineral  in  N.  J.;  at  Veruoo,  Lockwood,  and 
Krauklin,  In  N.  York,  in  Orange  Co..  io  Warwick,  Monroe.  Cornwall,  near  Greenwood  Fur- 
nace, and  at  Two  Ponds,  and  elwwbere;  near  Edenville  in  fine  specimens  on  the  land  of  Mr. 
Hoaston;  also  sparingly  in  Rossie,  on  the  bank  of  Laidlaw  Lake.  \j^^a»$.,  at  Chelmsford,  with 
scapoliie;  at  South  I«e,  in  limestone.  In  Ptm.,  near  Cbaddsford,  in  Harvy's  quarry,  of  yellow 
and  orange  colors,  abundant.  In  Cana4a,  In  limestone  at  St.  Crosby,  St.  Jeromet  St.  Ad61e, 
Qrenvitle,  etc.,  abundant. 

The  name  chondrodite  is  from  x^ySpo^,  a  grain,  alluding  to  the  granular  structure.  BrueUe 
was  given  by  Col.  Gibbs  after  I>r.  Bruce  {1777-1818),  editor  of  the  American  Mineralogical 
Journal:  Maclureite  by  Seybert,  after  Wm.  Maclure  (1768-1840).  Humite  is  from  Sir  Abraham 
Uume. 

Alt. — Chondrodite  altered  to  serpentine  occurs  at  Sparta,  N.  J.,  with  spinel  and  mica;  also 
at  Brewster,  N.  T.,  where  it  is  extensiTely  altered,  yiehiiag  serpeDtlDe  in  large  quantttiM,  see 
J.  D,  D.,  Am.  J.  Sc.,  8.  871. 1874. 


417.  II.VAmi.  Tenite  (fr.  Elba)  Ulievre,  J.  Mines.  31.  65,  1807.  Itvait  8t^mu,  Oiykt, 
1,  S5S.  1811.   Lievrit  Wem.,  iloffm.  Min..  2.  a.  876, 1813.   Wehriit  KM.,  Grundz,  818^  188& 

Orthorhombic.  Axes  d:h'.i  =  0-6665  :  1  :  0*4427  Des  Gloizeaax'. 
100  A  110  =  33°  41',  001  A  101  =  33°  35i',  001  A  Oil  =  23"  52J'. 


Forma': 

a  (100,  irl) 
b  (010.  i-l) 
«  (001,  O) 


A  (310, 
d  (680.  !-{)( 
H  (640,  i^f 
m(110,  /) 
y  (840,  i-J)> 
P  (380. 


»  (120,  1-2) 
(  (180, 
4  (140,  >4) 

K  (106,  J-i)' 
r  (101, 1-i) 


u  (301,  8-i) 

n  (012, 
0(011,  1-V 
«  (081,3-0 

0  (111,  1) 


*  (411.  44)* 
If  (811,  8-fi)' 
a  (311,  3-3) 
I  (421,  4-3)* 
t'  (131. 
» (181,  S  S)" 


Lorenzen*  gives  the  following  vicinal  forms  on  Greenland  crystals:  0  101.  O'12'l,  O'190'l, 
S80-840-3.  Bauer*  also  the  following  on  the  llvaite  from  UerbomwelbMh:  d  (1817*0),  (7-ll-(^ 
v(411-0).  a»  (S8S6S8).  jtf  (83-81-83),  r  (ISmS). 


hh" 

86'  63' 

mo' 

186"  42' 

ax' 

=  lor  s' 

oaf" 

=  40'  39* 

«mn" 

67°  82' 

nn' 

24"  58' 

if 

=    63'  58' 

vu" 

ii 

=  22"  38' 

«>' 

78°  46' 

'pip' 

47°  451' 
88'  8^ 

■uu' 

=    48"  381' 

=  73'  40' 

If' 

68"  9' 

ee' 

00" 

=  •77°  ir 

«u" 

=  95'  4r 

rr' 

W  11' 

eo' 

•62'  88' 

1. 


Commonly  in  prisms,  with  prismatic  faces  vertically  striated;  also  fooeB  0  r 
striated  |  edge  b/o.   Columnar  or  com- 
pact massiTe. 

Cleavage:  c  rather  distinct;  a  in- 
distiact;  t«,  r  imperfect  (Mir.).  Frac- 
ture uneven.  Brittle.  H.  =  5*5-6. 
G.  =  3-99-4-06.  Ltister  submetallic. 
Color  iron-black,  or  dark  grayish  black. 
Streak  black,  inclining  to  green  or 
brown.  Opaqae. 

n  ni 

Comi^— HCaFe,FeSi,0,  or  H.O.CaO. 
4FeO.Fe,0,.4SiO,  =  Silica  29-3,  iron 
sesquioxide  19*6,  iron  protoxide  35*2, 
rime  13-7,  water  2*2  =  100.'  Manganese 
may  replace  part  of  the  ferrous  iron. 


» m 


Figs.  1,  3,  Elba;  2.  Rath. 
The  formula  may  be  written  (Groth)  as  a  basic  ortbosilicatc  CaFe«(FeOH)(!^lO0i- 
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AiuO.— 1,  Stftdeler,  J.  pr.  Ch.,  99,  70, 1866.  2,  Bip6cz,  Hid.  Mltth..  78, 187S.  8,  Loreozen 
HlD.  Mag.,  B,  68, 18B3.  4,  Early,  Proc.  Irish  Ac,  3,  62, 1877.  d.  Tobler.  Lieb.  Ann..  99. 122.  IMM. 
6.  Seger.  Rg.,  Hin.  Ch.,  661, 1875.  In  former  aoalysea  (as  in  4)  the  water  was  mostly  oTerlmAed 
or  regarded  as  unesseotial,  Sth  YA.  p.  296.  The  correct  formula  was  first  given  by  Stldder, 
and  confirmed  by  SipOcz  and  Lorenzen. 

G.         SiO,   Fe,0,   FeO  MnO    CaO  H,0 

1.  Elba  4  028   4  29  20   20  74   34  13    1  02    12  90   2  36  =  100-35 

2.  "  4-087  }  29-67  21-26  83  09  0  74  13-38  2-32  =  100-41 
8  Greenland  4-06  29-30  20  30  83-50  1-97  18-71  1-90  =  100-68 

4;  Elba  29-93  2016  31  68  8  02  13-71  0  42  A1,0,  0  36,  MgO  O'SO,  alk.  0-49 

5.  24a88au  83-30  22-57  24  02  6  78  11-68  1-12  =  99-47  [=  100« 

«.  "  27-58  26-18  22  70  8-66  13-24  0-34  =  98-66 

Fyr^  ato.— B.B.  fuses  quietly  at  2-6  to  a  black  magnetic  bead.  With  the  fluxes  reacts  for 
iron.    Some  rarieties  give  also  a  reaction  for  manganese.   Gelatinizes  with  hydrochloric  add. 

Oba. — First  founa  on  the  Bio  la  Marina,  and  at  Capo  Calamita,  on  Elba,  M.  LeUdrre,  in 
1802,  where  it  occurs  in  large  solitary  crystals,  and  aggregated  crystalUzatiaQs  m  dolomite  with 
|)yroxeue,  etc.  Also  found  near  Andreasberg  in  the  Ilarz;  between Herbom  and  Herbomseelliach 
ID  Nassau;  Kupferberg,  Silesia;  at  the  mine  of  Temperino  ia  Tuscany,  granular,  in  limestone 
with  actiuolite;  on  Mt^  Mulatto  near  Predazzo,  Tyrol,  in  granite;  at  Schneeberg  in  Saxony; 
Fossum  near  Skeen  in  Norway;  Thyrill,  Iceland;  in  the  aodalite-syenite  of  the  Kaogerdluarsuk 
fiord  in  South  Greenland  (cf.  Lorenzeu.  Miu.  Mag.,  6,  70, 1882). 

Reported  as  formerly  found  at  Cumberland,  R.  I.,  in  slender  black  or  brownish  black 
crystals,  traversing  quartz  along  with  magnetite  and  hornblende;  also  at  Milk  Row  quarry, 
Somcrville,  Mass. 

Named  Ilvaite  from  tbe  Latin  name  of  the  island  (Elba)  on  which  it  was  found;  LiemXt  after 
its  discoverer;  Tenite  (should  have  been  Jeuite)  in  commemoration  of  the  battle  of  Jena,  in  180S. 
Ttie  Germans,  and  later  tbe  French,  have  rightly  rejected  the  name  yeniU,  on  the  grwmd  that 
commemorations  of  political  hostility  or  triumim  are  opposed  to  the  spirit  of  sdeDce.  Des  Cloi> 
zeaux  adopts  Ilvaite. 

Wehrl&e  at  Kobell  baa  been  referred  to  llevrite,  as  suggeste  d  by  Zipser.  It  Is  murive 
granular.  H.  =  6-6■^  G.  =  8  90.  Analysis  by  Wehrle,  SiO,  84*60.  Fe,0, 4S-88,  iln>Oi  0-28. 
AliO,  0-12,  FeO  15-78,  CaO  6  84,  H.O  100  =  100.  B.B.  fuses  with  difSculty  on  the  edgn 
Imperfectly  soluble  In  hydrochloric  acid.  From  SzurraskO,  Hungary.  Some  of  the  spec i mem 
so  called  have  proved  to  be  highly  heterogeneous,  cf.  Szab6,  Zeph.,  Min.  Lex.  OesL,  3,  34^ 
1873. 

Raf.— <  Ann.  Mines,  8,  402,  1855,  Min.,  1,  217,  1862.  Other  axial  ratioe  deduced  If 
Loreazen  and  by  Flink  (ref.  below)  are: 

Gieenland  ^  0-67487  :  1 :  0-44846  Loienzen 

Icehnd  Atlih  =  0-66195  : 1 :  0-48897  Flink 

On  the  relation  in  form  and  compodtion  between  ilvaite  and  humite,  see  Webaky,  Bcr.  Ak. 
Berlio,  201,  1876. 

*  Cf.  Mir..  Min.,  824,  1852.  •  Dx.,  1.  c.  *  Hbg. ,  Min.  Not.,  3,  1.  1960;  see  also  Rath,  Zt 
G.  Oes.,  22,  710, 1870.  »  Achlardi.  Nuovo  Cimento,  3,  Feb..  1870.  •  Lorenzen,  Greenhtnd,  Zt 
Kr.,  7,  248,  1884.  *  Flink,  Thyrill,  Iceland,  Ak.  H.  Stockh..  Bihang.  13  (2).  No.  2,  44, 1887. 
>  Bauer,  Herbomseelbach,  Jb.  Min..  1,  81,  1890. 


4.18.  AIUDBNNITXI.  Mangandisthen  Leuaulx.  Laaaulx  and  Bettendorf,  Ber.  nied.  Go., 
29,  189,  Nov.  24,  1872;  Pogg.,  149,  241,  1878.    Dewalquite  IStani,  C.  R..  76,  1543,  Dec.  i, 

1872;  77,  829, 1878. 

Orthorhombic.    Axes  d:l:6  =  0*4663  :  1  :  0-3135  Rath". 

100  A  110  =  25°  0',  001  A  101  =  33°  54f',  001  A  Oil  =  IT'*  24^'. 

Porma' t  a  (100,  i-i),  b  (010,  t-Q;  n  (820,  •-|),  m  (110,  2 ),  I  (120.  ^2);  e  (101. 1-i);  o  (tl!.  I); 
11(833,  1-1). 

nn'"   —    84°  82'  ee'    =    67°  50"  «u'   =  66°  42'  aw  =  66'  89' 

mm'"  =    50°    0'  oo'   =    65°  22'  uu"  =  70'  18  ho  =  75°  26' 

mb     =  •OS'  0'         00"  =   78°   8'         ttu  '  =  19'  41'  6«  =  80'  91' 
le      =   94"   0*          00"'  =  •29°  10'          ofl    =  57'  19' 

In  prismatic  crystals  resembling  ilvaite;  prismatic  faces  strongly  striated; 
pyitunidHl  &ce8  smooth;  distinct  crystols  rare. 
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Cleavage:  h  perfect;  m  very  distinct;  parting  |    with  horizontal  striatioiw 
similar  to  cyanita     Fracture  subconchoidal  to  uneTen.  -tt— — ^ 
Brittle.    ^.  =  6-7.     G.  =  3*620;  3*577  Fisani    Color    f^T^  h  iTTeK 
yellow  to  yellowish  brown;  in  thin  Bplinters  tranelacentj  n-S —  


red. 

Pleoohroism  strong. 
Axial  angles  variable' 


Optically  +.   Ax.  pi.  \a,   Bx  X  ^. 


1 1 


Ardennite,  XiOsaulx. 


S8'-«»*  68'  8E.S65' 46  -67"  8B'    aE_=68-     -68°  66' Pisani 
2E;=76'  r-79°  »'   2^=78'' 65 -74' 86'    81^=68°  86'-70' 8»' Dx. 

L^vy-Lcz.  give:  Ax.  pi.  |  h.   Bx  X0.   Pleochrotam:  c  pale  yellow, 
fe  gold-yellow,  a  deep  browDish  yellow. 

Corap. — A  Tanadio-Bilicate  ofaluminium  and  manganese,  composition  uncertain; 
probable  empirical  formula  HjMn.AI.VSi.O,,  or  5H,0.8Mu0.4Al,0,.V,0,.8SiO,  = 
Silica  27*8,  vanadium  pentoxide  10*6,  alamina  23*6,  manganese  protoxide  32*8, 
water  5*2  =  100. 

Araenic  Teplaces  the  VBoadlum  In  wylDg  amounts,  but  probably  from  alteration  (Luc); 
magnedum  and  calcium  replace  part  of  the  manganese,  abo  ferric  iron  tbe  aluminium  in  small 
amount. 

AnaL— 1,  LasauU  and  Bettendorff,  Pogg..  149,  846, 1878.  8,  S,  Bettendorff,  ib..  1«0,  186, 
1877.  4,  Pinni.  G.  R.  77,  88».  1878.  also  an  earlier  one,  ib.,  76, 1648, 1873,  giving  8-71  p.  a 
VtOft  and  no  AsaOi. 

a       SiO.  AUO.  Fe,0.  MnO  MgO  CaO  Y.O.  As^O.  H.O 

1.  Bmrkbrvmn,      8*680  |  8B-74*  SS'SO  1-66  85-96  8*48  8'06  S'14    —    4-04  C!aO,P>0. 

^^f^  —  99*79 

S.  Avwn,  troMp.  8*648      87  84       84*88      86-70  8-01   8-17  O  M  8*76  8  01  ='lOO-91 
8.  JMiw,MNioiM  8-666      87  60  88-76  I  IB  80*61   1*88  1-88  0  58  9*88  6'lSCuO017= 

[100-88 

4.  T0Uo»irom  88*40  8480  1  81  86-70  4-07  8-86  818  6  86  6-8Q»CuO0  88= 

[108-16 

*  Probably  contains  free  quarts.  ^  Ign. 


Other  anenic  determioatloDs  gave  Bettendorff:  1-88,  8-81,  8'68,  2*08.  6'64  AsaO»;  the  coIot 
grows  lighter  with  the  increase  in  arseuic. 

Pyx-.,  ate— B.B.  easily  fusible  with  intumesceDce  to  a  black  glass.  With  boiax  sires  a 
manganese  bead.  The  water  can  only  be  driven  off  at  a  strong  red  heat.  Not  attacked  by 
hydrochloric  and  nitric  adds,  and  only  feebly  attacked  by  sulphuric  acid. 

Otas. — Found  at  Salm  Chateau  near  Ottrez  in  the  Ardennes,  Belj^um,  In  quarts  veins  In  ttiB 
Ardennes  schists.  It  is  usually  embedded  in  the  quartz  (containing  iMuticles  of  pyrolusite)  snd 
aaaociated  with  a  reddish  white  crystalline  aggregate  of  albite. 

I^asaulz  first  noticed  this  mineral  under  the  name  of  mangandiathen,  in  consequence  of  a 
supposed  resemblance  to  cyaoite.  This,  as  Plsani  urges.  Is  on  several  accounts  an  obJectlonaUe 
name,  and  is  natuiully  superseded  by  the  name  ardmnite,  which  too  has  the  right  of  prl(ffi^ 
over  dmoalgvite. 

Tbe  name  ardennlte  refers  to  the  locality;  dewalqoUe  was  ^ran  fmr  the  Belgian  geologisS. 
Prof.  Q.  I>ewalque. 

B«£^'  Fogg.,  147,  847, 1878. 


^19.  Z.ANOBANITB.  G.  FUnk,  Zs.  Kr.,  13, 1, 1887,  Ofv.  Ak.  Stockh.,  BIhang,  13  (8). 
No.  7,  91,  1888.  Longbanite. 

Hexagonal.   Axis  6  —  1-6437;  0001  A  1011  =  *62°  13'  Flink'. 

Forms  :  a  (1120,  i-8)  0  (lOll,  I)  /  (11^,  f 2)  A  (2lSl.  S-f) 

«  (0001,  O}  I  (4l60,  d  (aoSl,  8)  g  (38i8,  f  8)  i  (4l66,  i-f) 

m  (lOiO,  I>  p  (iol8i  J)  e  (ll26,  fa) 
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8ZLI0ATE8. 


ep  =  48'  80' 

»  =j  •68'  18' 

ed  =  75"  1 
w  =  88' 


^  =  47"  ar 

S=:66*  881' 
=  78"  44' 


Figs.  1.  2,  L&ngbau,  Flink. 


AnaL— Flink,  1.  c. 
SIO,  10-68 


=  40"  16' 
00'  =  53°  80|' 


oA  =  16°  8r 
11^=88'  4' 


Crystals  hexagonal  in  habit,  long 
or  short  prismatic;  faces  a  prominent 
and  Tertically  striated;  m  gm&ll 
and  bright. 

CleaTage  none.  Fracture  con- 
choidal.  Brittle.  H.  =  6*5.  G.= 
4 -918.  Luster  metallic,  brilUant 
Color  iron-black.  Powder  dark 
reddish  brown.  Opaque. 

Comp. — Manganese  silicate  with 
ferrous  antimonate;  formula  donbt- 
ful.  Flink  calculates  3rMu,SiO,.- 
10Fe,Sb,0,.  The  state  of  oxidation 
of  the-  metals  present  is  not  defi- 
nitely settled. 


8b.O.  16-48 


MnO  64-00 


FeO  10-88  =  100-68 


Pyr. — B.B.  Infusible,  but  becomes  dull  on  the  surface.  On  ch&rcoal  gives  a  faint  wUte 
Siiblimate,  and  witb  salt  of  phosphorus  a  silica  skeleton.  Fused  with  soda  aud  saltpeter  gives  i 
deep  green  mass.    Difficultly  soluble  in  hydrochloric  scid  without  evolution  of  chlorine. 

Cnia.— Occurs  sparingly  at  L&ngban,  Wermland,  Sweden,  with  whefferite  in  granular  cry«- 
talline  limestone,  also  associated  with  richterite,  bmunile,  magoetite.  liausmannite.  Frobibly 
also  with  rhodonite  at  the  SjO  mines.  Gryhytte  parish,  Orebn.  Sweden  vlgelstrOm). 

Ba£— •  L.  c.  and  Zs.  Er.,  16,  98,  1888.   See  furtber  p.  1089. 


Kentrollte  Oronp. 

4aa  KBMTROLITB.  A.  Damaur  and  O.  com  Bath.  Zs.  Kr.  6,  38, 1880. 

Orthorhombic    Axes  d:h:d=  0-6334  :  1  :  0*8830  Rath. 

100  A  110  =  32"  21',  001  A  101  =  54''  20|',  001  A  Oil  =  41°  26|'. 

Fbrms:   b  (010,  i-i);  m  <110.  J);  o  (111,  1). 

Angles,  mm'"  =  •64'  43-,  oo'  =  98°  81',  oo  "  =  117"  84*,  oo'"  -        28'.  om  =  31'  18". 

Crystals  minute,  prismatic  in  habit  terminated  by  the  pyramid  o  (111)  »  o'teu 

frouped  in  sheaf-like  forms  resembling stilbite.  Faces  rather  rough,  tlie  prismatic 
orizontally  striated.    Also  massiTe. 

Cleavage:  m  distinct.  Fracture  uneven.  Brittle.  H.  =  6.  G.  =  6-19. 
Luster  vitreous  to  submetallic,  dull.  Color  dark  reddish  brown,  becoming  black 
on  the  surface. 

Comp. — Perhaps  2PbO.Mn,0,.2SiO,  =  Silica  16*6,  manganese  Be6qnioxide21'S, 
lead  protoxide  61*6  =  100. 

Anal. — Damour,  1.  c. 

SiO,  15-95  MnOi  94-50  (or  HniO,  33-36)  FbO  69-70  =  100-24 

The  state  of  oxidation  of  the  manganese,  and  hence  the  true  comporitloiL  of  the  mineral,  u 

IT 

not  definitely  settled;  if  MnOi  is  present,  the  formula  becomes  FbMnSlOi,  wfaicb  leqaires: 
SiO,  1(t-8.  MiiO,  28-5,  PbO  60  8  -  100.    The  formula  given  above  oorreapoads  to  ttiat  of 

meltinotckile. 

Pyr.,  etc.— B.  B.  on  charconl  gives  a  lead  coating  and  with  soda  a  globule  of  lead.  In  a  salt 
of  phosphorus  betid  dissolves  and  gives  in  R.F.  a  sliffht  yellowish  color,  after  the  addition  of 
saltpeter  becomes  bright  violet.  Dissolves  in  part  in  dilute  sulphuric  acid  with  the  sepantion  of 
man^nese  oxide  mixed  with  silica.    With  hvdrochloric  acid  chlorine  Is  disengaged. 

Obs.— From  southern  Chili,  exact  locality  imknowu.  Occurs  with  quaitE,  bnrite.  apatite 
Kamed  from  Kevrpoy,  tpike.   See  also  p.  lOSO. 
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421.  MBIiANOraKTrB.  Q.  LinMr9m,  OIt.  Ak.  Stockh.,  36,  No.  6,  08,  1680. 
Helanoteclte. 

HassiTe. 

CleaTi^  in  two  directioiiB,  in  one  of  these  most  distinct.  H.=:6'5.  0.=5'73. 
LnBter  metellic  to  greasy.  Color  black  to  blackish  jcray.  Streak  greenish  gray. 
Nearly  opaque  bat  translnoent  in  thin  sections,  neochroio,  bottle^een  and 
red  brown. 

CoBp.— Pb,Fe,Si,0.  or  2PbO.Fe,0,.2SiO,  =  Silica  16*6,  iron  seeqniozide  22*0, 
lead  protoxide  614  =  100. 

Aiud — 1,  3,  LiDdstrOm;  1,  after  deductlag  3-86  p.  c.  impurities;  S,  after  deducling  8  80 p.  c.i 

8iO,  Fe,0,  PbO    MnO    CaO  MgO    K.O  Na,0 
1.      17-83  33-18   S5  2«    0-68    0-03    0-6B     0  34    0  64  iga.  0-98,  X 1 -97  si  100*04 
8.      17-33  33-61   68  43    0  07      —     0  88    0-16    0  88 

X  =  CuO  0-80,  FeO  O  TS,  BaO  O  il  (?),  CI  014,  P.O.  0  07. 

Pjr.,  flto.— B.6.  fasea  with  intumeacetice  to  a  black  bead;  with  soda  on  charcoal  glTci  a 

fflobule  of  lead  and  a  lead  coating.  With  borax  reacts  for  iron,  but  od  itrong  heatlDg  fit  B.F. 
becomes  on  cooling  black  and  opaque  (reduced  lead),  with  salt  of  phoaphoniB  givM  askeleton  of 
silica.    Decomposed  by  nitric  acid. 

OlMk — Occurs  with  native  lead,  tntfmately  mixed  with  magnetite  and  yellow  garnet  at 
L&ngban  in  Wermland,  Sn  eden.  Tliis  locality  has  also  furnished  the  lead  silicates,  hvaloiekite 
and  ganotnalite  (p.  433).  Kamed,  In  aHusion  to  the  related  hyalotekite,  from  fieXaf,  black,  and 
T7ftC€iy,  to  fluM.  Lindstrtai  calls  attention  to  the  fact  that  of  the  two  possible  formulas  for 
kentrolUe  proposed  by  Dunour  and  Rath,  (be  second  comaponds  euctly  to  the  above  compoil' 
tlou  of  melanoteklte. 


433.  ABH'I'UANDITB.  Koureau  mbieral  des  enTfrons  de  Nantes  B.  Bertrand,  Bull.  Boc. 
UlzL,  3,  90,  1880,  6,  346,  1688.   Dx.,  lb.,  6,  176,  1883.    Bertrandlte  Damour.  ib.,  6,  363,  1888. 

Orthorhombic;  hemimorphio.  Axes  &:h:6  =  0*56885  : 1  :  0*5973  Penfield*. 
100  A  110  =  29"  38',  001  A  101  =  46"  23f',  001  A  Oil  =  30"  61'Pfd. 


ffurms* : 

a  (100, 
b  (010. 


«  (001,  0) 
A  [810,  1 8) 
m  (110,  i) 


/  (180,  Hi 
d  (103, 4-1)* 

<(049.H)' 


*  (Oil.  1-1) 
V(081.W)F 


4  (081,  8-1) 
•  (168^  S^b* 


1. 


Fig.  1,  Piaek,  Vrba  8-4,  Stonoham,  Jtfe.,  Pfd. 


=  81"  881' 
m«a'"  =  •59'  16' 
jr'      ==  80'  44' 


Ai  =  "S?'  43' 
M  =  63'  34' 
*«'  =  61'  43' 


rjtj'  =  100°  8* 
tef  =  131°  40' 
d0   =   64°  36' 


aw  =  28'  4^ 
ex  =  or  50* 


Digitized  by  Google 


64tt  aiLICATSB. 

Twins  faeArt-shaped,  with  axes  crossing  at  angles  of  about  60°  and  120", 
tw.  pi.  6  (Oil),  perhaps  also  /  (130)  and  e  (031),  bat 
the  last  two  not  quite  certain  (cf.  Vrba).  Also  tw.  pL 
c  Pfd.  Crystals  often  tabular  |  c;  also  If  often  bemi- 
mon>hic  in  the  direction  of  the  vertioal  axis. 
Mt^AStolrtT  ^  Cleavage:  «i  perfect;  also  *  and  c,  the  ^^V^^g 
due  to  lamellar  stnicture.  H.  =  6-7.  G.  =  2-69-2-60. 
Luster  vitreous ;  pearly  on  c.  Colorless  to  slightly  yellow.  Transparent  ^ro 
electric,  the  fiat  plane  (f.  5)  c  -\-  on  cooling,  the  rounded  face  — . 

Optically  — .   Ax.  pi  f  d.    Bx»  X  a.    Dispersion  p  <v.   Axial  an{^: 

Nantes  =82°       2Hay   =118"      .-.   2Vy  =  74' 51f  >5=l-5CeBtd. 

Mt.  Antero  SKoj   =  101' 10'   .".   (/J  =  l  -561>)  !!Vo.y  =  108°  43'   2V»j   =  71"  IS' Pfd. 

Comp — H,Be,Si,0,  or  H,0.4Be0.2SiO,  =  SUica  50*3,  glucina  421,  water  7-6 
=  100. 

The  water  goes  off  ooly  at  a  red  beat.  Qroth  writes  tbe  formula  as  a  basic  ortbosOlcate. 
Aml^l,  Damour,  L  c.   S.  Pfd.,  on  0*18  gr. ,  L  c.   8.  Prels^Zs.  Kr.,  IB.  900. 188K 

SiO,  BeO  H.O 

1.  Barbin         O.  =  3-586  49  26  42  00  6  90  Fe,0.  140  =  99  56 

8.  Mt.  Antero   G.  =  2  598  51-8  89-8  8  4  CaO10=100-8 

8.  Pisek  G.  =  2-699  Yrba       49  90  42  62  7-94  AI>0,,Fe.O,  tr.  =  100-46 

^r.— B.B.  influible  but  becomes  opaque.   Insoluble  Id  acid. 

On. — Occurs  implaoted  upon  quartz  or  feldspar  in  cavities  of  a  pegmatyte  foRning  Tciot  in 

SielsB  at  Petit-Port  and  at  the  quarries  of  Barbin  near  Nantes,  France;  also  from  laVilleder, 
orbiban  (Bull.  Soc.  Min.,  13,  614.  1889).  In  a  feldspar  quarry  at  Pisek,  Bohemia,  with 
corroded  beryl.  In  part  aquamarine,  also  apatite,  tourmaline,  etc.  On  Mt.  Antero.  Chaffee  Co., 
Colorado,  with  phenacfte  and  sometimes  iDctosinfi;  it  as  of  earlier  formation;  both  are  implanted 
upon  corroded  aquamarine  crystals.  Also  at  Stooebatn,  Me.,  in  cavities  with  herderite.  At 
Ajnelia  Court  House,  Va.,  with  etched  beiyt. 

Named  for  E.  Bertrand,  the  French  Mineralogist. 

Ref— '  Stonebam,  Am.  J.  Sc.,  37,  218,  1889.  For  Mt.  Antero  he  obtained  i  :l:h  = 
0-5733  : 1  :  0  6998,  lb.,  36,  62,  1888,  40,  490.  1890.  Scbarizer  suggested  a  monocUnlc  fonn  for 
tbe  Pisek  mineral,  Zs.  Kr.,  14.  83,  1888,  which  is  not  confirmed  by  optical  characters  do-  bf 
Vrba's  measurements,  Zs.  Kr.,  16, 194,  1889;  tbe  latter  sbowa  that  there  is  an  appaieot  relatiOD 
fn  form  to  calamine,  although  tbe  formulas  differ  by  one  molecule  of  water,  thus: 

BertrandUe  fl :  i :     =  0-7848  :  1 :  0-4186  Stonebam.  Pfd. 

0-7191 :  1 :  0-4S06  Ftek,  Yrba. 
Caiamim  A  :  8  :  h  =  0-7884  :  1 :  0-4778  Bchnuif. 


Hie  hemimorphic  character  of  the  specIeB  was  shown  by  Fenlleld. 
•  Btd..  L  0.   <  Scbarizer.  Pisek,  L  c.  *  Pfd.,  Stonebam.  1.  c.  •  V 


•  Vrba,  PiHk,  L  a 


Division  II.   Oxygen  Batio  %  :  3.   Formula  B,SiO,. 

433.  OAT.AMTNB.    Cadmia  pt.  PUn.,  34.  2;  Agnc.  Fobs.,  266,  1546.    Lapis  calamhiaril, 

Oerm.  Galmtii  pt.  Affrk.,  Interpr.,1546.  Gallmeja  pt.,  Lapis  calamlnaris  pt.,  Caamlaoffldn.  pL. 
Walt.,  Min.,  247,  1747;  Zincum  naturale  calciforme  pt.,  Oatmeja,  Lapis  calamlnaris  pt.,  Crooit., 
197,  1758.  Calamine  pt.  Fr.  Trl.  Wall.,  1,  447,  1758.  Zincum  spatosum  cinereum  compsctum 
electriciim,  ib.  flavescens  druslcum  {fr.  Carintbia),  r.  Born,  Lithopb.,  1,  182,  1772.  Calsmine 
pt..  Mine  de  Zinc  vitriforme  (with  figs.)  de  Li»U.  Crist.,  829,  1772,  3,  61,  1788;  Kieselerde.  Zink- 
o^(fr.  Derbyshire),  Elapr.,  Crell^  Ann.,  1,  891,  1788.  Galmel  pt.  KtarU.,  Tab..  84,  1791. 
Zlncozydept.  H..  Tr.,  4,  1801.  Electric  CaUmloe,  Silicate  of  Zinc,  SmUhaan,  Phil  Trana, 
1803  Zinc  Calamine  Brongn.,  Min..  3,  136,  1807.  Zinkglaserz  Kartt.,  Tab.,  70,100.1806. 
ZInkkieselcrz,  Kieselzinkerz,  Kieselzlnkspatb,  Kieselgalmey,  Oerm.  Zinc  oxydS  rilidfire  S. 
Calamine  Bmd.,  Min.,  3. 190. 1832.  Bmithsonlte  B.  £  M.,  Min.,  18S3  [not  Smithaonite  Bni-l 
Hembnorphit  Kmng.,  Min.,  67,  1858.   Waglt  BatbiatkoMki,  C.  R.,  69,  107.  1862. 

Orthorfaombio;  hemimorphic.  Axes  4:h:6  =  0*78340  : 1  : 0-47782  Schrmf. 
100  A  110  =  38"  4i',  001  A  101  =  31"  22|',  001  A  Oil  =  25"  32|'. 
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•  (100,  ir\) 

ft  (010. 
«  (001,  O) 

«(110.J) 
%  (120.  i-f^ 

•  (180;  i^f 
i7(390. 

1. 


0(106,  H)' 

y  (105.  J-t)" 
r  (108,  i-i)* 
p  (205,  |-i)i'> 
(103,  i-i)' 
%  (101,  1-i) 
(408.  f  V 
(201,  2-i)? 
(  (801,  8-i) 


a  (018,  fQr 

d  (013, 
«  (Oil,  1-i) 
e  r04S,  f  i)* 
/  (082. 14)« 
p  (058,  t-*)'-* 
B  (074,  fi)^? 
A  (031,  2-1) 
i  (081,84) 
*  (051,  ^ 


I  (071,  T-V 

r  (113,  \r 

S  (884,  ))>« 
n  (111,  1)* 
z  (883,  1)4 

u  (2U,  2-3) 
/3  (821,  8-1) 
y  (481,44)" 


r(a8i,84)« 

r  (471,  ?-})• 
«  (121,  3-i&) 
«D  (183. 

^(8101,  lojf)" 
i  (148,  |4)* 
A  (141.  44)» 
«  (1«8,  3-6)* 
a  (178.  f  })• 


m 

m 

y 

Tigs.  1-4,  Altealwrg,  after  Rose. 


mm"'»  76'  0' 

nn'    =  05'  6' 

09*     s  46'  6' 

fiV*     =  38'88*' 

rr'     =  23'  88^ 

=  88°  66' 

s  62°  46' 

If      =  128'  41' 


26°  63' 
61'  5' 
77'  4' 

Jih-  =  87°  24' 
ft"  =  110°  13' 
M   =  •84°  64' 

mi  =  w  sr 

cr  =  21'  10* 


0« 

87°  46' 

ex 

49°  ir 

eu 

63°  88" 

ev 

4»'  85' 

67°  89' 

xn" 

44'  38* 

aw 

43*  16' 

87'  6 

00  :=  66°  13* 
ay  sr  80'  87' 

ok  =  74°  18' 

hX  =  ZV  80' 
Ac  =  60°  47' 
hx  =  47°  44' 
fr«  =  78'  8' 
it   =  74°  4' 


Twins:  tw.  c,  axes  parallel  and  antilogous  poles  of  crystals  together.  Orn- 
tals  hemimorphic  with  the  upper  extremity,  the  analogous  pole,  often  highly 
modified  with  macrodomes  and  brachydomes  prominent,  and  the  lower,  the  antif- 
ogoas  pole,  terminated  by  the  pyramids  u,  v,  also  e,  or  with  e  rounded  and  rarely 
and  c'.  Usaally  implanted  and  allowing  one  extremity  only.  Crystals  often 
tabular  |  b;  also  prismatic;  faces  b  vertically  striated.  Often  grouped  in  sheaf- 
like  forms  and  forming  druay  surfaces  in  cavities.  Also  stalactitic,  mammillary, 
botrjoidal,  and  fibrous  forms;  massive  and  granular. 

Cleavage:  m  perfect;  s  (101)  less  so;  c  in  traces.  Fracture  uneven  to  sub- 
conchoidal.  Brittle.  H.  =  4-5-5,  the  latter  when  crystallized.  G.  =  3*4O-3*50, 
3*43— 3-49,  Altenberg.  Luster  vitreons;  csubpearly,  sometimes  adamantine.  Color 
white;  sometimes  with  a  delicate  bluish  or  greeniBa  shade;  also  yellowish  to  brown. 
Streak  white.   Transparent  to  translucent. 

Optically  doable  refraction  strong.  Ax.  pi.  |  a.  Bx^  _L  c.  Indices  and 
axial  angles: 


«IL  1-81069  fi,  =  1-61416  y.  =  1'68244 
^  =  1-61868  OL  s  1-61696  r,  =  1-68687 
^        1-61706  fi^  ~  1-62030         =  1'68916 


SV,  =  47"  80'   8E,  s  81'   T  Lang 
2V'  =  46'   9'   2E,  -=  78°  Sa*  " 
2Vi  =  44'  42'   ^  =  76'  81* 


Also,  measured 


2E_  =  78°  r 
3E;  =  80" 


2E„  =  76° 
2E!.  76° 


Lane" 
Dx. 


2E,  =  81°  3' 

2B,  =  82°  SO-      ™,   ™p 

2E,  =  86'  21'  at  8°-8,   82°  60'  at  17°.   77'  60*  at  OS'  S.    76'  82'  at  121'  Dx. 

Strongly  pyroelectric,  the  more  highly  modified  extremity  of  the  crystals 
(as  ordinary  developed,  cf.v  f.  4)  the  analogous  pole,  the  lower  the  antilogous; 
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in  twins  the  latter  poles  in  contact.  See  Biess  and  Kose";  also  later  Bauer  and 
Brauns",  who  used  the  Kundt  method  of  investigation  and  describe  the  resalts  with 
great  fullness. 

Var.— 1.  Ordinary,  {a)  In  crystals  as  described  abore.  (i)  Mammillary  or  stalactilie. 
(«)  Masaive;  often  cellulsr.    WagUe  is  a  concretionary  Ifgbl  blue  to  green  calamine  fran  Niifcni 

Tagurt  ill  the  Ural:  G.  =  2-707. 

2.  Carbonated.  Sullivan  has  described  (Dublin  Q.  J.  Sc.,  2, 150,  1862)a  variety  of  calamine 
from  the  Dolores  mine  in  the  province  of  Sautauder,  SpHin.  occurring  in  concentric  pisolitic 
masses,  frequently  containing  a  semitranslucent,  opal-nke  nucleus.  This  mineral,  produced 
from  the  hydrous  carbonate  the  action  of  silicated  waters,  contains  from  12  to  30  per  cent,  of 
zinc  carbonate;  G.  =  2-88-8-B9. 

8.  ArgiUaeeoua.  Another  calamine  from  Spain,  analyzed  by  SchOnichen  (B.  H.  Ztg.,  33, 188). 
coutains  20  to  26  p.  c.  of  alumina,  with  81*5  p.  c.  of  silica,  21  to  28-6  p.  c.  of  zinc  OKide,  and  18 
to  20  of  water;  and  is  apparently  calamiue  mixed  with  clay.  It  occurs  inasdve;  color  at  £nt 
white,  chaugiug  iu  the  air  to  violet,  browa,  and  finally  black;  feet  soapy. 

Clays  carrying  varying  amounts  of  zinc  silicate  are  common  in  the  zinc  regions  of  soutlt- 
western  Missouri,  and  occur  also  in  Virginia.  Thi»eof  Missouri  include:  (1)  the  red,  rather  tougb 
and  harsh  "joint  clays  "and  (2)  the  "  tallow  clays"  with  greasy  feel,  yellowish,  ash-gray,  or 
brown  colors  after  drying.  The  latter  occur  in  layers  of  several  inches  in  thickness  up  to  two 
or  three  feet  and  In  lumps  from  60  to  500  lbs.  or  more.  The  "  tallow  clays "  are  very  fln« 
grained,  plastic,  and  on  drying  shrink,  and  crumble  into  small  fragments.  The  amount  of  zinc 
oxide  present  varies  cbletly  between  80  and  40  p.  c.  See  further  W.  U.  Seamon,  Am.  J.  Sc. 
39,  S8,  1890.  A  lithomarge-Iike  clay  from  the  Bertlia  zinc  mine,  Pulaski  Co.^  Tixginia,  con- 
tained 12  p.  c.  ZnO,  B.  H.  Heywaid,  Ch.  News,  44,  207.  1881. 

Comp.— H  Zn,SiO,  or  H,0.2ZnO.SiO  =  Silica  35-0,  zinc  oxide  67-5,  water 
7*5  =  100.  Tne  water  is  basic  since  (Fock)  it  goes  off  only  at  a  red  beat, 
the  mineral  beinff  unchanged  at  340°  C.  The  formula  is  prohably  (ZnOH},SiO, 
or  a  basic  metasilicate. 

For  analyses  see  Sth  £d..  p.  408.  Also  1,  Gentb.,  Am.  Phil.  8oc,  33, 46, 1888u  2,  Byer- 
man.  Am.  J.  Sc.,  37,  SOI.  1889. 

SiO.         ZnO  H,0 

1.  Pulaski  Co.,  Vs.  25  01         67  42         8  83    =  100-75 

2.  Friedensville  24  82         65  05         7*86   Fe,0.  212  =  9916 

Pyr^  wto.— In  the  closed  tube  decrepitates,  whitens,  and  gives  off  water.  B3.  almost  in- 
fusible (F.  =  6J;  molrtened  with  cobalt  solution  gives  a  blue  color  when  heated.  On  charcoal 
with  soda  gives  a  coating  which  is  yellow  wbUe  hot,  and  white  on  cooling.  Mdstened  with  cobalt 
solution,  and  heated  in  O.F.,  this  coating  assumes  a  bright  green  color.  Gelatinizes  with  addi 
even  when  previously  ignited.  Decomposed  by  acetic  acid  with  gelatlnlzatlnL  Soluble  In  a 
strong  solution  of  caustic  potash. 

Ol».— Calamine  tod  smithsonite  are  usually  found  associated  in  veins  or  beds  in  stratified 
calcareous  rocks  accompanying  sulphides  of  zinc,  iron,  and  lead.  Thusat  Aix-la-Chapelle;  Raibel 
and  Bleiberg,  in  Carinthia,  In  the  upper  Triassic;  Moreenet  In  Belgium,  Freiburg  in  Baden, 
Iserlohn.  Tamowltz.  Olkucz,  Mledzanagora,  Rezbfinya,  Schemnltz.  At  Rougbten  Gfll,  in 
Cumberland,  in  aclcular  crystals  Mid  mammillary  crusts,  sky-blue  and  fine  green;  at  Alsttn 
Moor,  white;  at  the  Rutland  mine,  near  Matlock,  in  Derbyshire,  in  brilliant  crystals,  and 
grajish  white  and  yellow,  and  mammillary;  at  Castleton,  in  crystals;  on  the  Hendip  Hilll; 
mostly  brownish  yellow,  and  In  part  stalactitlc;  in  Flintshire,  etc.,  Wales;  Leadhills,  Scotland. 
Lsr^  crystals  have  been  found  at  Nerchinsk,  in  Kastem  Siberia. 

In  the  United  States  occurs  at  Sterling  Bill,  near  Ogdensburg,  N.  J.,  in  fine  clear  crystalline 
masses.  In  Pennsylvania,  at  the  Perkiomen  and  Phenixrille  1^4  mines;  in  a  lower  Silurian 
rock  two  miles  from  Bethlehem,  at  FrledensTille,  In  Saucon  valley,  abundant  and  extenrfvdy 
worked:  on  the  Susquehanna,  opposite  SellnsgroTe.  Abundant  in  vlrranla,  at  Austin's  mines  n 
"Wythe  Co.  A  pate  yellow,  fusible  zlndferous  clay  occurs  in  considerable  abundance  with 
calamine  at  the  Ueberroth  mine,  Friedensville.  With  the  zinc  deposits  of  southwestern  IBs- 
souri,  especially  about  Oranby,  both  as  crystallized  and  massive  cuamine,  and  mixed  with  u 
aluminous  silicate  forming  the  "  tallow  clays "  above  described.  According  to  Seamon  (t-  c) 
the  calamine  has  been  gradually  crystallized  out  of  the  zinciferous  clays,  these  baTing  been  flist 
formed.  At  the  Emma  mine,  Cottonwood  Cafion,  Utah,  in  greenish  blue  mammQlary  fomu 
with  wulfenite  and  cerussite. 

The  name  Calayi^ns  (with  OaliMt  of  the  Germans)  is  commonly  supposed  to  be  a  cotniptin 
ot  Oadmia.  Agricola  says  it  is  from  ealamtu,  a  remt,  in  allurion  to  the  slender  forms  (staladitk) 
common  in  the  cadmiafornaeum. 

Tht  cadmia  of  Pliny  and  of  other  ancient  authors  included  both  the  native  silicate  and  car- 
bonate, and  the  oxide  from  the  chimneys  of  furnaces  (cadmia  fomacum).  The  two  native  ora 
continued  to  be  confounded  under  tlie  name  lapis  ealaminarit,  ealamiru  or  galnm.  until  invetli- 
gated  chemloally     Smithson  in  1808.   Earlier  analyses  had  made  out  chemical  differencei,  sod 
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■me  ftutbon,  before  1?M,  had  rightly  suggested  a  divUtm  of  the  vpecles:  Beremanii  having 
found  38  p.  c.  carbon  dioxide  in  a  Holywell  speclmeu  (J.  Pbyi.,  16,  17,  1780);  and  Pelletier,  in  a 
kind  from  Freiburg  in  Breisgau.  which  had  been  called  Zeoliu  of  Brnagau  because  it  gelatinized 
with  acids,  52  p.  c.  rilica,  wiUi  86  zinc  oxide,  and  12  water  (J  Phy^  30, 430. 178S);  andKlaproth* 
in  soother,  similarly  gelatinizing,  66  zinc  oxide  and  88  silica.  But  SmilliKHl  wai  tbe  lint  to 
make  known  the  true  compoeition.  and  clear  away  all  doubts.  * 

De  Lisle  noticed  the  enatalllne  forma  of  the  two  apeciea,  describing  one  kind  as  prinnatic 
with  dihedral  summits,  aud  tbe  other  as  scalenohedral  like  dogtooth  spar,  yet  did  not  fully  ap- 
preciate the  importance  of  the  olMenration;  wbile  Haliy,  14  years  later,  in  his  TraM,  describe* 
only  the  crystals  of  the  ntieaU,  and  takes  tlie  ground  that  tbe  sAm  VKHtomUee  was  only  an  im- 
pure calcareous  "zinc  oxyd&" 

Id  1HU7  BrongniArt  called  the  silicate  ealamijie,  leaving  for  the  other  ore  the  chemical  name 
tiae  earbonatee.  In  1882,  lieudant  followed  Brongnisrt  in  the  former  name,  and  designated  the 
latter  BmUhtoniie  after  Shithbon,  who  had  analyzed  in  1808  the  carbonate  as  well  as  silicate, 
llius  tbe  two  species  were,  at  last,  not  only  distinguished,  but  mlneralogically  named. 

Unfortunatfily,  Brooke  &  Miller,  in  1852,  rerersed  Beudant's  use  of  these  names,  with  no 
pud  reason;  and  In  1858,  Kenngott,  on  account  of  the  confusion  of  names,  as  be  says.  Introduced 
for  the  silicate  the  new  name  lumimorphite,  and  so  added  to  tbe  confurion.  These  innovations 
should  have  no  favor. 

Rat— <  Her.  Ak.  Wien,  38  (1).  789,  1858.    »  See  Schrauf,  1.  c,  for  early  authorities  (Mohs. 
etc.);  also  Chit.,  Index,  3,  237, 1690.  and  Bauer  and  Brauns,  ref.  below.    ■  Kose.'Abh.  Ak.  Berlin, 
70,  1848,  Pogg.,  69,  862,  1868.    *  Dbr.,  Pogg.,  93,  245. 1864.   *  Ubg..  Min.  Not.,  3,  20,  1858. 
•  Schrauf,  1.  c.   »  Dx.,  Min..  I,  p.  117,  im.   *  Big.,  Za.  Kr.,  1.  84^  1877.  •  GesAro.  Bull.  8oc. 
Min.,  9,  243, 1886.       Schulze,  Hittfa.  Ver.  Neuvorpommem  u.  ROgen,  59,  1886  (Mitth.  Univ. 
Oreifswald).   "  Bauer  and  Brauns,  Jb.  Hin.,  1. 1, 1889.   "  Lang,  Ber.  Ak.  Wlen,  37.  879,  1650. 
Riess  and  Rose.  Abh.  Ak.  Berlin,  70,  1848;  Bauer  and  Brauns,  I.  c. 
MoBKSNBTiTB  SiiM,  Vh.  VcT.  Rbelnl,,  C.-Bl.,  08,  1865.    A  mineral  from  Altenberg,  near 
Aachen,  occurring  with  calamine.   Two  rarletles  are  found,  one  dark  to  leek-green  and  opaque; 
the  other  light  emerald-green,  transparent.   The  latter  is  the  purest;  it  has  H.  =  2'6.  conchoidal 
fracture,  streak  white.     It  ailorded  on  analysis:  810.80  81.  Al.O.  lS-68,  FeO  0  27,  1410114, 
ZnO  48-41,  MgO  tr.,  CaO  (r.,  H,0  11-87  =  10018.    Difflcultly  soluble  In  acids. 

Vanvxexite  C.  U.  8?imard,  Coutrlb.  Hin.,  1676.  A  product  of  the  decomposition  of  zinc 
ores  at  Sterling  Hill,  K.  J.  Occurs  in  irregular  white  patches  in  a  firm  ochery  aggregate. 
O.  =  8'5.  Does  not  adhere  to  the  tongue,  but  emits  a  sligbt  clayey  odor  on  beingbreathed  upon. 
Ad  analysis  gave:  SiO,  85-64,  Al.O.  11-70,  ZnO  82-4^  0,  H.0  14-80-19-68.  Obvlunsly  a 
adxtura  of  white  clay  vlth  sine  ^icate. 

434.  OARraoulB.  Eaipholith  W»m.,  LetctM  Mln.  Syst.,  10,  48.  1817.  Strohsteln 
Chrm,  Strawstone. 

Monoclinic.  PriBmatic  angle  68°  33'.  In  radiated  and  stellated  tnftB,  and 
groupB  of  acicular  crystals.    Twins;  tw.  pi.  a  (100). 

Very  brittle.  H.  =  5-5-5.  G.  =  2-935.  Luster  silky,  glistening.  Color 
pore  straw'yellow  to  wax-yellow.  Fleochroism  distinct:  ccolorlesB,  bt  a  paleyellow. 
Optically  — .    Bx»  i.  i  (010).   Bx«  A  <*  =  3^  to  5°  L6vy-Lcx.'   2V  =  60"  approx. 

Conip.— H^MuAI,Si,0,.  or  2H,O.MnO.Al,0,.2SiO,  =  Silica  36-5,  alumina  31-0, 
manganese  protoxide  21-5,  water  ll-O  =  100. 

The  water  goes  off  at  a  red  heat;  hence  probably  (Orotb)  as  a  basic  metasilicate. 
AaaL— 1.  Bauer,  Ber.  Ak.  Wien,  12,  605.  1854.  2.  BOlowius.  Zs.  Q.  Ges.,  23,  456,  1870. 
8,  Koainck.  Bull.  Ac.  Belg.,  47,  564.  187ft.   For  earlier  analysea,  Stb  £d.,  p.  419. 

810,   AlgO.  FeiOi  Mn,0>  FeO  MnO  HgO  CaO  H.0 

1.  8ch1aekenwald      8615  10-74    9-87  20-76    —     —      —   2-66  10-10  Fl-74  =  101-01 

2.  Wippra,Hara        88  02   29  40    2  69     —    4*07  11-78   1-80  —    10 17  Alk.0-46,quartz 

[1-17  =  99-76 

8.  Meuville  87  16   80 11     2  27      —      —    17-07   0  41   —    11'22  Alk.  0-54,  CuO 

[0-88  r=  100 

From  8,  84  p.  c.  quartz  have  been  deducted. 

JPyr^  etc.— In  tbe  closed  tube  gives  water,  which  reacts  acid  and  attacks  the  glass 
(fluorine).  B.B.  swells  up  and  fuses  at  8  5  to  a  brown  kIhss.  With  the  fluxes  gives  reaeuons 
for  manganese  and  Iron.  Not  decomposed  by  bydtoch^ric  acid.  Decomposed  on  fusion  with 
alkaline  carbonntes. 

Otm. — Occurs  in  minute  divergent  tufts,  disposed  on  granite,  with  fluorite  and  quartz,  In 
the  tin  Tnines  of  Schlackenwald :  also  at  Wippra  In  the  Harzon  quartz;  near  Meuville  in  the 
Ardennes  in  quartz  pebbles;  in  the  Beaujolais,  Hrance.  It  was  named  by  Werner  in  allusloa 
to  its  color,  from  Kap^oi,  ttraw. 

->  Min.  Roches,  104,  1888 
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436.  OSSmi.  Ferrum  calclforme  terra  quadam  {ocogDita  iDtfme  rnixtum,  Tnngsten  tob 
Bastnfto,  Oronttadt,  Ak.  H.  Stockholm,  1751,  Min.,  183,  1758.  Cerit  Ui$.  ABvn.,  Cerium  en  of 
Metal,  etc.,  18M.  Geblen'a  J.,  2,  887,  1804,  Afh.,  1,  S8. 1800.  Octaioit  Siapr.,  Oeblen'a  J.,  i 
SOS,  1804.  Cererit  Klapr.,  BdLr..  4.  140, 1807;  Kant.,  Tab.,  74,  1808.  Cerium  oxydfi  aUic«a 
A.  Tabl..  1809.  CedD-Stein  Wflrn.,  Hoflm.  Hin.,  4,  a,  286,  1817.  Kleaelcerit  G^rm.  Lanttaaiio- 
oerit  Eermann,  3.  pr.  Cb.,  83,  406, 1861. 

Orthorhombic.    Axes  d  :h  :  &  =  0-9988  :  1  :  0-8127  A.  E.  NordenskiSld'. 
100  A  110  =  44°  58',  001  A  101  =  39"  8',  001  A  Oil  =  39°  6'. 


Fonnai 

a  (100,  iVi 
i  (010,  i\) 


«  (001,  0) 
in(110.  J) 
ff  (180, 


mm'"  =  W  66' 
gq'  =  86"  56* 
au  =  •80°  Sar 
««'    =  78*  16' 


u  (101.  M) 
<  (801,  8-f) 


n  (Oil,  14) 
0(688.1-1) 


tf  =  18ir  87' 
nn'  =  78°  18' 
eo  =  82'  48* 


00  =89'  68' 
or  =  88'  r 
w'  =  ]9°  4^' 


r(881.8^) 
«(lHf*) 


u   =tir  V 

00"*  =  86*  8y 
rr"'  =  68'  17' 


Crystals  rare,  highly  modified;  habit  short  priBmatic.    CommoDly  massiTe; 
granular. 

Cleavage  not  obaeiTed.  Fracture  splintery.  Brittle. 
H.  =  5-5.  G.  =  4-86  Nd.;  4912  Haid.  Luster  dull 
adamantine  or  resinous.  Color  between  cIoTe-brovD  and 
cherry-red,  passing  into  gray.  Streak  grayish  white. 
Slightly  subtranslucent. 

Com  p. — silicate  of  the  metals  of  the  cerinm  group 
with  iron  and  calcium  in  small  amount,  also  water; 
formula  doubtful. 

Rammelsberg's  BDalyslB  corresponds  nearly  to  8HtO.2(7e«0i. 
SSiOi  which  requires:  Silica  20-1,  cerium  trioxide  78  8.  vstere  i 
=  100.  LiudstrOm's  analysis,  however,  gives  amirozlinBtely 
8H,0.3(Ca,Fe)0.8Ce.0..6SiO,;  Oroth  writes  the  formula  (Ca,Fe) 

(CeOXOH).Ce,(SiO,),. 

On  the  rare  earths  In  cerlte.  cf.  Crookes,  Ch.  News,  54,  21,  40,  etc. ;  also  Krilss  aod  NDion, 
Ofv.  Ak.  Btockh.,  44,  871,  1887;  the  latter  identity  didyraium  chiefly,  also  samarium. 

Hermann  (I.  c.)  gave  the  name  lanthanoearUe  to  the  mineral  analj^ed  by  him,  wlilch  he  found 
to  contain  lanthanum  and  didymium  chiefly,  with  but  little  cerium. 

AnaL-1,  Rg.,  Fogg.,  107,  681,  18(W.  8,  LindstrOm,  Ofv.  Ak.  Btockb..  30,  18, 18». 
8,  Stolba  and  Eettner,  fier.  BOhm.  Ges.,  872,  1879.  Also  Hisinger,  Hermanii.  KJerulf,  sw  fiih 
Sd.,  p.  414. 


BiO,  Ce«0,  I>l,O..LaiOi  FeO  AltO,  CaO  H,0 

1.                     19-18  64-55  7-38       I  M  —     I  TO  6'71  =  99-61 

8.6.  =4-86       88  79  84  06  85  87       8-98  1-26  4-86  8*44  gangue  4-: 

8.                     18-18  88  85  84  60       8  18  —    1-69  5  18  =  »-W 


=  89-58 


Pyr.,  etc.— In  a  matrass  yields  water.  B.B.  infusible  alone;  with  borax  in  the  outer  flune 
forms  a  yellow  globule,  which  becomes  almost  colorless  on  cooling;  in  the  Inner  flame  a  weak 
Iron  reaction.  With  soda  not  dissolved,  but  fuses  to  a  dark  yellow  slaggy  mass.  Gelatiniia 
with  hydrochloric  acid. 

Obs. — Occurs  at  Bastnfis,  near  Riddarhyttan,  in  Wealmanland,  Sweden,  forming  a  bed  in 
gneiss,  and  associated  with  mica,  hornblende,  chalcopyrite,  cerine  (allanlte),  etc.  It  bnn 
considemble  resemblance  to  the  red  granular  variety  of  corundum,  but  is  readily  distinguished 
by  its  inferior  hardness. 

Hisinf^r  and  Berzelius,  in  1803-4.  detected  in  this  mineral  a  new  metal  which  tbey  named 
cerium,  after  the  planet  CSm-m,  then  recently  announced;  and  the  mineral  they  called  eeriu. 
Elaprotli  made  the  same  discovery  about  the  same  tim^  and  gave  the  name  ochroite  to  the 
mineral,  and  ochro&e  earth  to  the  new  earth  (alluding  to  its  color,  from  loxpoi,  brotmuh  geliav]. 
In  his  Beitrfige,  1807,  Ktaproth  accepted  the  names  of  Hicilnger  and  Berzelius,  yet  added  i 
ayllable  (lest  tbey  should  appear  to  come  from  ictjpa,  wax),  making  them  eererium  and  eereriu-' 
■  change  not  accepted.  In  1839  Mosander  proved  that  the  oxide  of  cerium  contained  the  uw 
metal  lanihanum,  and  In  1S42  another  new  metal,  Hd^ium. 

Ral—i  (]^.  Ak.  Btockh.,  30,  18. 1878. 
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AntilogouB  Pole. 


Analogoas  Pole. 


Flc.  7,  Common  fonn.  8,  9,  10,  OonTerneur,  N.  T.,  FarrtogtoD;  the  antilogous  end  Am 

tl,  13,  Gouverneur.  N.  Y.,  Rose.    18,  UnfonTille,  Pa. 
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=  Ti"  0' 
=  68'  61' 
=107"  444' 

=  18'  5r 

=  63°  48' 
=  80°  88i' 
=  66'  4' 
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Crystals  usually  prismatic  in  habit,  often  slender  to  aeicnlar;  rarely  flattened, 
the  prism  nearly  wanting.  Prismatic  faces  strongly  striated  Terticafly,  and  the 
crystals  hence  often  much  rounded  to  barrel-shaped.  The  triangular  prism 
fit  (loiO)  frequently  predominating,  the  complementary  form  tn,  (0110)  tbm 
absent  or  subordinate;  also  the  hexagonal  prism  a  (1120)  present  alone;  or,  a^n, 
m  with  a\  tlie  cross-section  of  the  prism  then,  respectively,  three-aided,  six-sided, 
or  nine-sided.  Crystals  commonly  hemimorphic  (cf.  figures) ;_  the  rhombohedroo 
r  (1011)  occurring  on  the  edges  of  the  trigonal  prism  m  (1010)  at  the  antilogous 
end  (see  below):  also  the  rhombohedron  0  (0221)  and  scalenohedron  u  promiuentat 
the  antilogous  end  (Pierrepont,  Gouremenr,  Pid.j  cf.  f.  5,  6,  9,  10).  TenetmtioD- 
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Rlges,  afl  the  Tesalt  ci  ft  Sttlei  of  new  uMlyses  (tnal.  86-U),  glvw  u  the  gfiiwml  foraalii 

(or  ttuitaree  Qrpes: 

LiOiwa  T.  4H,0.2(Na,Li)tO  8B>0i.8Al,O,.12Si0«. 

Iron  T.  4U,O.Na,0.4Fe0.8B.O,.7A1.0..12aO,. 
Mamutium  T.  4H>0.|NBiO.VMg0.8B,0,.5AI.OsJ»8iOi. 

Jaanasoh  and  Calb  (1.  c.)  hare  deduced  the  geDeral  formula  R«(BOiKBiO«)i,  and  tbe  snedil 
bumulaa: 

IMhium  T.  7H,0.4(Li,Na)9O.4FeO.6B,O,.15Al,0,.24SiO|. 
Iron  T.  7H30.2Naa0.9Fe0.6B,0,  14Ati0..24SiO,. 

MagiwiUm  T.      7U,0.2Na,0.12HffQ.6B30, 18Ali0..246iOi. 

Hie  compositioa  of  the  dlffureatly  colored  pdrtlona  of  the  came  ciystsl  has  been  speoaUy 
Investigated  hy  Bcharizer,  cf.  anals.  63-67. 

Aiua.-l-84,  Rg  ,  1U5(X'1870  (Pogg..  80,  449,  81,  1,  1850;  139.  879.  647. 18701;  the  mXyma 
are  quoted  in  the  form  riveu  In  MIn.  Ch.,  p.  640  «(  we.,  1876.  86,  Id..  Abh.  Ak.  Beri..  1861 
(read  Feb.  14).   Cf.  also  Jb.  Uin.,  3,  149,  1890. 

88^,  I^ggs.  Am.  J.  8c.,  36.  86. 1888    86-64.  Jannasch  and  Galb.  BeT.Ch.Oes..  23. 
1889.  also  Calb  (or  Kalb).  Inaug.  Diss..  QOttingeD,  1890.   66-67.  Scbarizer,  Zs.  Kr.,  16,  33:; 
1880.   68.  Sauer,  Zs.  G.  Ges.,  88.  704.  1886.    69,  Sominerlad,  Za.  G.  Ges..  36.  649,  1664. 
70.  Engelmann.  Inaug.  Diss.,  Boun,  p  19,  1877.   71,  Cossa  luid  Arzruot,  Zs.  Kr.  7.  1, 1883. 
72,  Chntard.  JohD$  Hopkins  Univ.  Circular,  .No.  75, 1889.    For  aoalyses  see  pp  554,  656. 

Pyr.,  etc. — Tun  magucsia  varieiits  fuse  rather  easily  to  a  whit e  blcbby  glass  or  sIa;;  fb« 
iron- magnesia  var.  fuse  with  a  strong  heat  to  a  blebby  slog  or  enamel,  either  white,  greeoisb. 
or  brownish;  the  Iron  var.  fuse  with  difllculty,  or,  in  some,  only  oh  the  edges,  to  a  brtwuitfa, 
brownish  red,  gray,  or  black  slag;  the  Iron-magnesia-lithia  var.  fuse  on  the  edges,  and  ofiea 
with  great  dtfllcufty,  to  a  yellowldi,  gmytsh,  buitsh,  or  whitish  qlag  or  enamel,  end  same  are 
Infusible;  the  Uthta  vor.  are  Infusible,  but  liecoming  white  or  paler,  sometimes,  as  tbe  Pari» 
(Me.)  rubellite,  affording  a  fine  enamel  on  the  edges  (R.).  Whb  tbe  fluxes  many  Tarletles  give 
reactions  for  iron  and  manganese.  Fused  with  a  mixture  of  potassium  btsulphaie  and  flunr  spar 
gives  a  strong  reaction  for  ooric  acid.  By  heat  aloue  tourmaline  loses  weight  from  the  evoIutioD 
of  silicon  fluoride  &ud  perhaps  also  boron  fluoride,  and  only  after  previous IgnlUoo  is  tbe  miners! 
completely  decomposed  by  hydrofluoric  acid  Not  decomposed  by  acids  (Rg  ).  After  fDsioe 
perfecily  decomposed  by  sulphuric  acid  (Ebl.),  and  gelatinizes  with  hydrochloric  add.. 

Obs.— Tourmaline  is  usually  found  in  granite,  gueiss,  syenite,  mica  schist,  chl^tic  tr  talcose 
•(Hiist,  dolomite,  granular  limestone;  sometimes  as  a  result  of  contact  metamorphism  near  dika 
of  Igneous  rocks,  thus  adjoining  a  granite  vein  at  Mt.  Willard,  N.  H.  (see  Hawes,  Am.  J.  So, 
31,21, 1881).  The  variety  in  granular  limestone  or  dolomite  is  commonly  brown;  tbe  Uoiik 
Uack  var.  sometimes  associated  with  tin  ores;  the  brown  with  titanium. 

Many  foreign  localities  are  meutloDed  above.  Small  brilliant  black  crystals  In  decomposed 
feldspar,  at  Souneaberg  near  Andreasberg  in  the  Harz,  are  called  aphritU^.  Rubellite  and  nen 
tourmaline  occur  near  Ekaterinburg  in  tbe  Ural;  beautiful  pink  crystals  are  found  at  filb^ 
green  at  Campolongo  In  Tesslu,  Switzerland:  also  from  the  Binnentbal,  green  to  yellow;  red  to 
green,  blue  and  bluk  at  Penig,  Saxony;  red  and  green  varieties  at  Wolkenbuiv;  also  dtep  gieea 
and  red  in  the  province  Uiuas  Geraes,  Brazil:  ydlow  and  brown  from  Ce^on;  dark  browi 
varieties  from  Eibenstock,  Saxony:  the  Zillertual;  black  from  Arendal,  Norway;  Suanim; 
KragerO.  The  chrome  tourmaline  (anal.  71)  is  from  the  chromite  depoaits  at  Kizmii  Isetsk  la 
the  Bysersk  district  in  the  Ural.  Indicolitu  is  found  at  Xltb,  Sweden.  Pale  yellowish  brown 
Crystals  in  talc  at  Windisch  Eappel  in  Cnrinihia;  while  specimens  (aehroita)  come  from  St 
i3othard.  Siberia,  and  £lba.  In  Great  Britain .  flue  black  cr^ntals  have  been  obtained  near  Borej 
Tracey  in  Devon;  also  found  iu  Cornwall  ai  dilTerent  localities:  ^een  near  Dartmoor  in  Devon; 
black  near  Aberdeen  In  Scotland,  aud  elsewhere:  dark  brown  at  Dalkey  In  Co.  DuUin,  Ireland: 
green  near  Dunfanaghy,  Co.  Donegal;  green  aud  red  at  Ox  mountain,  near  Sllga 

In  the  U.  States,  in  Matne  at  I^ris  and  Hcbruu.  magiiillccut  red  and  green  tourmalines  «ith 
lepldollte,  etc.  some  crystals  over  un  inch  in  diameter,  transparent,  ruby-red  witbiu,  surroundiii 
by  green,  or  rerl  at  one  extremity  and  green  at  the  other;  also  blue  and  pink  varictleG:  tnd 
at  Norway;  pink  at  Kumford,  embedded  iu  lepidollte;  at  Auburn  in  clear  crniali  of  a 
delicate  pink  or  lilac  with  lepldollte,  etc.;  at  Albany,  green  and  black;  at  Streaked  Mtn.,  black. 
In  Mat*.,  at  Chesterfield,  red,  green,  and  blue,  in  a  granite  vein  with  albite.  urauile  aud  microtite. 
the  crystals  small  and  curved,  nearly  opaque,  and  fragile,  the  green  crystals  often  with  distinct 
prisms  of  red  color  Inside,  especially  when  In  smoky  quartz:  at  Ooslien,  similar,  blue  and jam. 
Ui  great  perfection;  at  Norwich, Kew Brolntree, ana  (Jarlisle.  good  black  cirstals.  JnN.&mf., 
Alstead,  Grafton,  Suillvan,  Acworth^  and  Saddleback  Mt.;  at  Orford,  ^arge  brownish  bna 
crystals  abundant  in  steatite.  In  Vermont,  at  Brattleboro,  black.  In  Conn.,  at  Mouroe,  peifart 
dark  brown  crrstals  in  mica-Slate  -near-  Lane's  mine,  sometimes  two  inches  In  length  ud 
breadth;  at  Haadam.  fine  black  crystals  in  mica  slate  with  anthophylllte.  sJso  In  granite  with 
kdlte,  and  also  at  the  gneiss  quarries,  on  the  east  side  of  the  river;  at  New  Milford.  black  cr)i- 
talswlthbeiyl  and  mica;  black  at  Newtown,  Bethel,  and  Waterbury;  bluish  black  at  BranchTille. 

In  JC.  York,  near  Gouvemeut,  light  and  dark  brown  crystals,  often  highly  modified,  villi 
tnmollte^  aiptttlte,  and  ao^oUte  ta  granular  limestona,  at  OanKm;  in  lifflple  j^lanu  hi  the  ium 
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fock  Dear  Port  Henry,  Enez  Co.,  KmeUmes  u  a  sbell  incloBlDg  feldspar;  at  SchrooD,  with 
cboadrodite  aDd  scapoUte;  at  Newcomb,  Ewez  Co.,  in  brown  ciytitals;  at  Crown  Point,  fine 
browD  crystals;  at  the  chrysoberyl  locality  near  Saratoga,  N.  Y.,  black;  at  Alexandria,  JeffenoD 
Co. ;  At  Klnnbridge,  brown,  yeltowUb  or  reddlah  brown  crystals  In  dolomite;  near  Edenville, 
{ray  or  bluuh  gray  and  Kreen  Id  three^Ided  prisnu  occur;  short  bUck  oryataJs  In  the  saina 
Tlcinlty,  and  at  Rocky  Hill,  sonu^mes  6  fnches  In  diameter;  a  mile  southwest  of  Amity,  yelloir 
and  dnnaown-oolorea  crystals  with  spinel  in  calcite;  also  near  the  same  Tillage  a  clore-tHowa 
variety  with  hornblende  and  rutile  In  granular  limestone;  Id  splendent  black  crystals  at  Pterre* 
pont,  St.  Lawrence  Co. ;  colorless  and  glassy  at  De  K&lb;  dark  brown  at  UcComb.  In  N.  Jerteg, 
at  Franklin,  Hamburg,  and  Newton,  black  and  brown  crystals  in  limestone,  with  spinel;  also 
grass-green  crystals  In  crystalline  limestone  near  Franklin.  In  P9nn.,  at  Newliq,  Gbester  Co. ; 
at  Ix>ndoo  Orove  and  near  UaiouTiUe,  of  a  light  yellow  or  brownish  yellow,  in  limestone,  and 
larely  vihite;  at  Parksburg,  Chester  Co.;  in  Delaware  Co.,  at  Aston;  at  Chester,  dne  black; 
Mldatetowo,  black:  Afarple,  CHf  a  green  color  in  talc;  in  New  Oarden  township*  Chester  Co.,  la 
Umestooe,  light  brown  to  yellow  wd  someUmes  tran^i«it;  near  New  Hope  on  the  Delaware, 
large  black  crystals,  ii^  wblcb  the  prismatic  faces  aresometimes  almost  wanting.  A  chrome-var, 
from  the  cbromite  beds  in  Montgomery  Co..  Maniland.  In.N.  Gar.,  Alexander  Co.,  In  fine  black 
oysttils  with  emerald  aud  blddenite;  green  at  Suver  Creek.  Burke  Co.  In  8.  Cbr.,  in  Cheowee 
TBiley.  In  Qeorgia.  Habersham  Co.  lu  Cal^omia,  black  crystals.  6-8  in.  in  diameter,  in  feldspar 
reins,  in  the  mountains  between  Son  Diego  and  the  Colorado  desert*  bordering  the  elevated 
valley  of  San  Felipe. 

In  Canada,  iu  the  province  of  Quebec,  superb  greenish jnellow  or  yellowish  brown  cirstals, 
1  inch  through,  in  limestone  at  Calumet  Falls,  Lltcndeld,  E^ntlac  Co.;  tnum)ar«it  and  browo 
at  Hunlerstown,  with  vesuvlanite  and  garnet;  fine  brown  crystals  at  Clarendon^  Pontlao 
Co.;  black  at  OrenvlUe  and  Argenieuil,  Argenteuil  Co. ;  St.  JSrOme, Terrebonne Ca  InOatarlo^ 
in  fine  crystals  nt  North  Elmsley,  N.  Burgess  and  Bathurst,  Lanark  Co. ;  Biythfleld,  Renfrew  Co. ; 
OaLway  aud  iitoney  L.  in  Dummer,  Peterborough  Co. :  Charleston  L.  in  Leeds  Co. 

The  nume  turmalin  from  '&tramaU  in  Cingalese  (applied  to  zircon  by  Jewelers  of  Ceylon) 
was  introduced  into  Holland  in  17(^:t,  with  a  lot  of  genu  from  Ceylon.    The  property  of  attnict- 
ing  the  aslies  of  burnt  peat,  after  friction,  led  to  Its  being  very  soon  nnmed  in  Holland  Atefun- 
^eeker,  or  ojA-droiwr.   In  1717.  Lemery,  in  his  Memoir  in  the  Hist,  de  I'Acad.  des  Sc..  France, 
referred  tbe  attraction  to  magnetism;  and  In  17Sd  to  1789^  imiefured  the  several  Memoirs  of 
^piaus  (published  in  the  Mem.  Acad.  Berllo.  vol.  IS,  and  at  st.  Petersburg)  on  the  etfcfrtcol 
properties  oF  tourmaline.   The  nnme  tourmaliiia  was  slow'  of  introduction  into  mlncraloc^Ical 
treatises.   The  first  specimens  from  Ceylon  wen  cut  gems,  so  that  the  common  cbaructer&ilcs 
of  tourmaline  and  schorl  were  not  apparent.   Linnesus,  iu  his  Syst.  Nat.,  1768,  suggests  the 
relation  between  them,  but  de  Lisle  was  the  first  to  describe  Ceylon  crystAls,  and  bring  ttie  two 
minerals  into  one  species.  On  the  name  tchorl,  see  Introduction,  p.  xliv.  Long  after  the'union  ol 
tourmaline  and  schorl,  the  species  continued  to  bear  the  latter  of  these  names;  and  even  In  1816. 
Jiameaon,  in  his  System  of  Mineralogy,  retains  schorl  as  the  name  of  the  spw^ss,  with 
wekorl  and  tmrmMm  or  |mw£0m  seAorl  as  two  aubspedea. 

Alt.— Tourmaline  occurs  altered  to  mica,  chlorite,  cookehe,  steatite.  The  mica  Is  lepidollte; 
a  species  which  is  related  In  composition  to  some  tourmaline,  and  is  a  frequent  associate  of  tbe 
rea  and  green  rarieties.  It  appears  to  take  place  through  tbe  addition  of  alkalies.  Some 
rabellites  and  green  tourmalines  at  Chesterfield  are  hollow,  evidently  from  decomposition  and 
removal  of  the  interior;  and  in  thi  cavities  are  occasionally  observed  small  crystab  of  yellow 
uraoite  (Teschemucher). 

Zedxttr.  of  Thomson,  Min.,  1.  3130,  1836,  was  found  In  1814  in  eiclcntar  interwoven  pris- 
mntic  crystals  at  Huel  Unity.  Cornwall;  color  brown  slightly  greenish  in  some  Imil^; 
a.  —  3  051:  H.  =  Oreg  shows  that  tbe  mineral  is  a  ferriferoua  tourmaline  (Phil.  Mag., 

lO,  118,  1855);  this  is  conflrmud  by  Dx.  (MIn.,  3,  xliv,  1874). 

R«£— >  Preisschrift.  p.  113,  1835;  Kupffer  deduces  from  bU  measurements  =  46'  47' 
black,  =  46°  52'  green,  =  46°  58'  red.  The  angle  46°  63*.  which  is  about  the  mean  of  these,  has 
beeu  accepted  by  Miller.  Dx.,etal.  It  is.  however,  rsiher  variable.  Erofeyev  gives  46°  54', 
VU-  Min.  Ges  ,  6.  81-108. 1871.  In  the  6th  Ed,,  the  rhombohedron  with  a  terminal  angle  oir77' 
was  talcen  as  the  fundamental  form  because  it  showed  a  certain  relation  to  calcite  (see  Am.  J. 
Sc.,  I- 7.  :il6,  I87I).  Tbe  probable  tetartobedral  character  was  fim  noted,  though  with  some 
question,  bv  £rofeyev(l.  c.)  and  confirmed  by  Ramsay,  Vet.  Ak.  Haudl.  Bih.,  13(2),  No.  1, 1886: 
cf.  also  Solly.  Min.  Mag.,  6. 80.  1884. 

*  f*or  lists  oY  forms,  with  authorities,  critical  remarks  as  to  doubtful  forms,  original 
observiUions,  etc.,  see  Erofeyet.  1.  c;  Slg.,  Zs.  Kr..  6,  317, 1881;  Gdt..  Index,  3,  348,  1891. 
For  earlier  lists,  original  observations,  etc.,  see  Rose,  Pn^g,,  43.  580. 1887:  Mir..  MIo.,  841, 1883; 
I>ana,  JUin.,  370. 1854.  Am.  J.  Sc.,  18,  419. 1854;  Dx.,  Min.,  1,  504, 1863;  D'Acbiardi.  Elba,  Nuovo 
Cimento,  Feb.,  1870  (and  Zs.  G.  Gee..  33,  66.S,  1870):  Coasa  and  Arzruni,  chrome-tourmaline^ 
Zs.  K>- ,  1,  1,  1883;  Hidden,  N.  Carolina,  who  gives  tbe  rhombohedrons  ±  *.  ±  6,  Am.  J.  Sc:, 
32.  1886;  Ramsay,  1.  c.   >  Bauer,  Jb.  Min.,  1,  10.  1890.     Refractive  Indices,  Dx.,  Min, 

].  c.  (a.l«o  Senarmont) ;  Mlklncbo-Maclay,  Roaenb  ,  Mikr.  Phys.,  864. 1887;  Bchwebel.  Zs.  Er, 
7,  %S»,  1^83;  Arznrai.  Ibid.,  p  U. 


•  On  piiroeUeiricaf,  Rose,  Fogg.,  39.  391. 1836.  43.  580. 1887;  Rose  and  RIess,  ibtd..  69, 
8V7«  1848.  Abb.  Ak.  Berlhi,  66^  iS&i  Qaugain,  Ann.  Gh.  Fhys.^  67,  0,  1808;  SohedUer  (Inves- 
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tinted  by  tbe  Eandt  method),  Jb.  Min.  Beil.,  4,  BIO,  1886;  Yoigt,  Nacbr.  Ges  GOttlagCD.  Dec 
80;  1889.  PietoOeelrieUj/.  J.  and  P.  Curie.  C.  R,  92,  186, 1881;  Rtecke,  Wled.,  38,  48. 1886.  n. 
88d,  1887;  NacUr.  Ges.  OOttingen,  188, 1890.   moMtieiiv,  Brazil.  Vojgt,  Wfed.,  41,  713.  1890. 

•  Liffht-ab$orpli(^n,  Pulfrich,  Zs.  Kr..  0, 101, 1681,  Scbwebel,  ib.,  7.  153  1882.  On  dtcfaio. 
ism,  see  Rg.,  Fogg.,  81,  86,  1850.  ">  Optical  anomalies.  Mid.,  Aud.  Mines,  10.  lAO.  iH'ti 
Madelung,  Zi.  Kr.,  7.  75,  1862.'  Change  in  optical  cliaractera  by  pressure.  Backlog,  lb.,  p.  565. 
1883.  *  Exhibits  idiopbsDous  figures,  Btd.,  Bull.  Boc.  Miu..  3,  67,  1879.  Gonductivag.  best 
and  electriciiy,  8.  P.  Thompsoii  and  Lodge,  Phil.  Mag.,  8,  18,  1879.  12.  113,  1881;  Fitzgcrsld. 
Sc.  Prwc.  Dubl.  Soc.,  1,  810,  1880;  Stenger,  Wied.,  32,522.  1884.  Bpedjie  heat,  Joly,  Pnx^  R. 
Boc..  41,  268,  1887. 

A  bwo  vilicate  i^f  uranium  described  by  W.  0.  Waring  (Eng.  Mog.  J.,  49.  866, 1890)  fron 
Flma  Co.,  Arizona,  has  been  shown  t^-Kunz  to  be  only  black  tourmaline. 


437.  PUMOBTZEOOm  Qonnara,  Ball.  SocMIn.,  4.  9,  1881;  Birlrand.  Ib.,  3,  171, 
1883;  and  4,  9, 1881. 

Orthorhombic.  Prismatic  angle  approximately  60°;  56°  Diller*.  Rarelj  in 
distinct  crystals  with  a  (100)  ana  tn  (110).  Usually  in  fibrous  to  colnmnar 
aggregates.    Twins:  tw.  pi.  m  (110),  repeated,  forming  trillings  Lex. 

GleaTage:  a  distinct;  also  priamatic,  imperfect.  H.  ^  7.  O.  =3-265  Diller; 
3'36  Dmr.  Luster  vitreous.  Color  bright  smalt-blae  to  greenish  blue.  Trans- 
parent to  translucent. 

Pleochroism  very  strong:  c  colorless,  b  reddish  violet,  adeeppltramariue-blue. 
Exhibitsjdiophanoas  figures,  analogous  to  andalusite.  Optically—.  Ax.  pL|&. 
Bx  X      Dispersion  f>  <  v  Btd. ;  p  >  v  L6vy-Lcx. 

CoHp. — Essentially  a  basic  aluminium  silicate.  Perhapd  Al,Si,0„  or 
4A1.0,.3SiO,  =  Silica  30-6,  alumina  69-4  =  100.  Part  of  the  alnminiam  seems  to 
be  replaced  by  boron. 

Anal^l.  Damour,  BuU.  Sou.  Mln.,  4.  6,  1881.  H-t,  J.  E.  WfaUfleU.  An.  J.  BG..-37. 
816, 1869. 


An  earlier  analysis  by  Riggs  of  the  Harlem  mineral  fAm.  J.  8c.,  34,  400^  1887)dHnnd 
4*07  BiOi,  but  probably  from  touAnaline  which  is  intinuitely  associated  with  It. 

^rr,,  flto^-^.B.  infiulble,  loses  colort)D  ctrotig  Ignition;  with  cobalt  solution  a  beandfal 
blue,  chancteristic  of  aluminium.     With  salt  of  phosphonu  gives  s  slightly  bhilih 

opaline  bead. 

Obs.— Found  In  fibrous  forms  embedded  in  feldspar  in  blocks  of  gneiss  at  Cbaponoet,  iwar 
Lyons,  France,  the  original  locality  being  near  Beaunan;  also  at  Brignais. 

Also  reported  from  Wolfshan,  near  Scfamledeberg.  Sile^  in  Hie  ioUte-of  Ibe  gn^of 

Tredestrsnd,  Norway. 

la  the  IT.  S.,  It  occurs  near  Harlem.  New  York  Island,  In  the  p^gmatold  poiUni  of  s 
biotite-gneiss;  in  a  quartzose  rock  at  Clip,  Tuma  Co.,  Arizona. 
Named  for  the  p&lKonto1(^st,M.  Eugdne  Dumorller. 
>  Cf.  Btd.,  1.  c;  Diller,  Am.  J.  Sc.,  37,  816, 1889. 


438.  8TAUR0UTB.  Flerres  de  croix  de  Robien.  N.  Idfes  snr  la  format,  d.  Foss.,  lOS, 
1751  (with  figs  ).  Basaltes  crystal  Ilsatus  pt.  Orontt.  (the  specimen  a  cross  of  two  brown  Wded 
crystals,  worn  as  an  amulet  at  baptisms  in  Basel,  and  called  Lapis  true^er,  and  Basier  Tatf/iteisl, 
Min.,  70,  1758.  Schorl  cruclforme  pt.,  Plerres  de  croix,  d0  zfife.  Crist.,  1772,  1788  (with  figs.). 
Staurollie  Ddameth.,  Sdagr.,  1,  298,  1792.  Orenatite  (fr.  St.  Oothard),  Sautnirt,  Voy.  Alpo, 
f  1900,  1796.  Onnatite.  Staurolith  Kara.,  Tab.,  28,  1800  Staurotlde  S.,  Tr.,  3.  1801. 
Nordmarkite  Dana.  Hin.,  889. 1868.   Xanthollte  BsdOle,  Min.  Mag..  3.  59. 1879. 

Orthorhombic.   Axes  d:h'.d  =  0-4734  :  1  :  0*6828  Phillips'. 
100  A  110  =  25"  20',  001  A  101  =  55**  16',  001  A  Oil  =  34" 
Fonns :  b  (010,  O),  e  (001.  0);  «  (LIO,  I);  r  (101, 1-1);  also  only  as  tw.  pbuiei,  y  (jKMb  HI 
•  (088.14),  .(288,  H). 

Mc60^81'.  .  «  ™.i 


810.  AliO.  FeiO.  Bid  MgO  Iga. 


1.  Beaunan 

2.  Harlem,  N.  T. 
8.  Clip,  Arizona 


29-85  66-08  1  01  —  0  45  8-86  =  99  S8 

81-44  68  91  —  fr.      _  _  =  100-36 

87-99  64-40  —  4*94  /r.  1-78  P.O.  0-80  =  9984 

81-68  68-66  -  8  68  0*58  184  Alk.  0-48  ^  100*14 
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B.  «.  7.  8. 


Ffgi.  1, 8,  Sfmide  forma.  8-5,  Comnum  twini;  0-8,  Futnln  Co.,  Qa, 


Cleavage:' ^  (fistinoi,  bat  interrupted :  m  In  baoes.  Fracture  snboonohoidaL 
Brittle.  H.  =  7-7*5.  G.  =  3-65-3*75.  SobTitreonSj  inolining  to  resinous.  Coloi 
duk  reddish  brown  to  brownislitblack,  and  yellowish  brown.  Streak  nncolored  to 
gnyish.   Translucent  to  nearly  or  quite  opaque. 

Pleochroism  distinct:  t  (=  6)  hyiMiinth-red  to  blood-red,  ft,  b  yellowish  red, 
BosenbuBch;  or  c  gold-yellow,  a,  h  light  yellow  to  colorless.  Optically  +.  Az. 
pL  I  a.    Bx  X      Axis!  angles: 


2H,^  =s  118-  lO*      /J,  =  1-749      .-.   3V.^  =  88'  46'  L^ry-Lci. 
2Ho.t  =  117'  53*      aV«  =  91'  89*  Dx,       /3.  =  1-7526.  Mir, 

<r=  1-786  =  1-741.  /  =  1-748  Lfivy-Lci. 

Comp.,  Tar.— Formula    doubtful,    perhaps    H,(Fe,Mg),(AI,Fe)„Si,.0«  or 
2H.0. 6(Fe.Mg)0.12Al,0,.llSiO.  Priedl. 

Coloiisno  gives  HaFeiAlisSitOi.;  Oroth  iU|^;eBU  the  Bimpler  form  HFeAUSIiOtt. 

Impurities  are  usually  present,  especially  in  the  form  of  inclosed  silica,  sometiroeB  uc  -to 
80  to  40  p.  c:  also  garnet,  mica,  and  perhaps  magacite.  brookite,  cf.  Rg.,  1^.,  fWodI,  i.  c. 
Bee  Also  analyses,  5tli  Ed.,  p.  S89,  whicb  give  SiO,  varying  from  27  0  to  51*8. 

IforAmarkiU  Is  a  maoganesiaa  variety  from  Nordmark,  Sweden,  anal.  10. 

^antholiXx  is  a  variety  of  somewhat  anomalous  composition,  according  to  the  analyris,  vhlcb 
fe  nrobably  to  be  explained  by  the  presence  of  impurities  (cf.  Lex.,  Bull.  Soc.  Mln..  9.  78,  1886). 

Anal-— I.  Rg.,  Zs.  G.  Qes.,  26,  68,  1873.  3.  Frledl,  Zs.  Kr.,  10,  366,  1885.  8,  Lsx.,  Min. 
Milth  ^T^.  IS73.  4,  Colorlano,  Bull.  Soc.  Ch.,  44.  427, 1885.  5,  Priedl,  1.  c.  6,  7,  Rg ,  1.  c. 
fi  Peters  and  Maly,  Ber.  Ak.  Wiea.  67  (1),  646,  1868.  9,  Oentb.  Am.  Phil.  Soc.»  13,  88C  1873. 
lb  FaiJkuU.  OfT.  Ak.  Stockh.,  33,  85, 1866.   11,  Heddle.  I.  c. 


Digitized  by  Google 


560  SnjCAXES:. 

G.  SIO,  A.IiO,  Fe.O. 

1.  St.  Ootbaxd  S'706  2Q-46  52-29  — 

a.         "                         I  2815  5217  1*70 

8.         "  8-71  29-81  48-2«  6*81 

4.  "  27-88  64-20  6-88' 

5.  Tramoitz  8-74    I  28  19  53  15  1-69 

6.  Pitkaraota  39-28  52-85  — 

7.  Brlttauy  8*70  80  28  511»  — 

8.  St.  Radegrund  8-474  80-43  54  06  — 

9.  FnmUin,  N.  C.  8-711  27  91  52-92  ft-S? 

10.  HordmarkOe  8  64  86DS  8518  18*78 

11.  MiUtowD.  XanOoUta  87-04  46-88  8*67 


MgO  H.O 

8-29   l-42TiOiO-S«»  »4A 

1-63  =  100-08 
0*86  =  99  63 
1-43  =  98  87 
1-59  =  100  06 
2-41  und0<.TiO,  016  =  9»-!I2 
2-78   1-26  TiO,  0-29  =  100-33 

1-67  CaO.MoO  0  75  =  99  a 
l-58CaO,MnO  tr.  =lC<rj 
11-eiHn.O)  8-51  =  99  06  [F  O-M-lOn  I| 
6-90  4-88  8-88 HnO  0-58^  CmO  Sit 


FeO 
18-48 
18-84 
12-08 
918 
14-12 
1466 
14-66 
10-09 
7-80 


2-64 
8-35 

243 


8-01 
8-28 


A  stauroHte  from  Canton,  Qa.,  with  G.  =  8-79  gave  Genth  7-18  ZnO. 

Pyr^  etc — B.B.  infusible,  exceptiag  the  manganeslan  variety,  which  fuaea  easily  to  a  b'uk 
magnetic  glass.  With  the  fluxes  gives  reactions  for  froo,  and  sometimes  for  manganese.  Impo^ 
fectlT  decomposed  by  sulphuric  add. 

Oba.— Usually  found  in  crystalline  echists,  as  mica  schist,  argillaceous  schist,  and  gneiss,  is 
a  result  of  regional  or  cratact  raetamori^ism;  often  associated  wTih  garnet,  slUiinanite,  cysnite, 
and  tourmaline. 

Occurs  with  cranlte  In  paragonlte  schist,  at  Mt.  Camplone,  Switzerland,  In  polished,  brown, 
translucent  crystals;  at  Mt.  Greiner,  In  the  Zillerthal,  Tyrol,  in  simple  crystals  associated  wiib 
cyanite,  and  sometimes  appearing  as  a  continuation  of  Its  crystals,  parallel  with  them;  also  oe  r 
Innsbruclt;  near  Lake  Como;  at  Goldeostein  in  Moravia,  brown  and  translucent;  Aschaffenbur^ 
Bavaria;  OberwOlz  and  St.  Radeerund  in  Btyria;  in  large  twin  ciystals  in  the  mica  schistf  of 
Brittany:  ftt  Tomduff  and  near  Kllliney  In  Ireland;  near  Milltown,  Loch  Ness,  Scotlaaif 
(xantAoUte);  at  Oporto,  St.  Jago  de  Cotaipoatella.  In  the  province  of  Miaas  Geraes,  Brazil, 
various  points  both  in  mica  schists  and  in  the  river  gravels. 

Abundant  throughout  the  mica  s  hists  of  New  England.  In  Maine,  at  Windham,  near  tbfl 
bridge,  the  mica  slate  is  filled  with  It^ge  crystals;  also  at  Mt  Abraham,  Hartwell,  and  Winlbrop. 
In  J9.  Hamp.,  brown  and  large  cryst.  at  Franconla;  at  Lisbon,  abundant  In -mica  slate;  on  tie 
shores  of  Mink  Pond,  loose  In  the  soil;  at  Grantham,  2  m.  from  Meriden.  of  a  gray  color. 
Id  Vmmmt,  at  Cabot.  In  JTom.,  at  Chesterfield.  In  fine  crystals.  In  Qmn..  at  Bolton,  VernoD, 
Utchfleld,8tafford,and  Tolland;  also  Southbniy  witliKan)ets;st  Liidt* 
field,  black  crystals.  In  Keu  York,  small  cr^tals  attheFossorebedii 
Dover.  Dutchess  Co. ;  also  three  and  a  half  miles  from  New  York  Ci^r, 
on  the  Hudson ;  as  a  result  of  contact  metamorphism  in  tbe  mira  adust 
near  Peekskill,  N.  Y.  (cf.  Williams,  Am.  J.  Sc..  3fi,  254, 1888).  Is 
P«nn.,  reddish  brown  cryst.  abundant  on  the  Wissahlckon,  8  m.  fron 
Philadelphia.  In  iV.  Carolina,  at  the  Culsacee  corundum  mine  netr 
Franklin,  Maoon  Co. ;  large  coarse  crystals  at  the  Parker  mine.Chemkce 
Co.:  abo  in  Madison  and  Clay  counties.  In  Qeorgta,  at  the  lead  mine.  Canton,  in  quarlzose  Diet 
■chist,  the  nngue  of  the  lead  ore;  also  in  Fanuin  Co.,  loose  In  the  soil  in  fine  crystals. 

Dr.  C.  T.  Jackson  has  described  a  variety  of  staurolite  in  tessellated  cr7stals  like  cUsBtoine, 
frmn  Charlestown,  N.  H.,  as  represented  in  the  accompauylng  figure. 

Named  from  crravpos,  a  erom.    Ally's  cban^  ot.»taurvUl»  to  tiaurolidt  was  neitlwr 
necessary  nor  reasonable. 

Alt— Occurs  altered  to  steatite. 

Raf.~-<  Min.,  76.  1887.  In  some  respects  It  would  be  more  natural  to  take  the  twioiiiiig 
planes  (see  below)  as  fundamental.  Oil,  111,  110,  when  the  symbols  of  the  prism  would  become 
830.  and  Ihe  axes  0-7101  : 1  : 1  0243.  ■  E.  S.  D.,  Am.  J.  Sc..  11,  884, 1876;  thU  twinninE  cu 
be  explained  as  having  either  380  or  180  as  tw.  pi.;  the  first  gives  M  =  70°  45^'  and  lOT  14*'. 
the  second  109°  48'  and  70°  !&;  the  measured  angle  70°  80'  hardly  decides  between  these,  bat 
the  tOTmer  Is  the  more  probaUe  m  It  correepcmda  to  the  two  itther  man  omunon  laws. 


439.  SORNBRUPINEL  Eomerupln  /.  Lffnmm,  Medd.  GriSnl..  9.  19, 1884.  PitauliB 
A.  Saver,  Zs.  G.  Gee.,  38,  704, 1880. 

Orthorhombic.  Axes  d  :  b  0-854  :  1.  In  fibrons  to  colnmnar  aggr^tee, 
resembling  eillimauite,  showing  in  the  prismatic  zones  the  forms  m  (110),  a  (100>, 
and  b  (010)  with  mm'"  =  *Sr  komerupine,  =  81"  31'  prismatine. 

Gloavage:  prismatic,  rather  perfect  H.  =  6-5.  G.  =  3-273  komerupine; 
3:3.41  prismatitie,  Ussing.  Lnster  vitreous.  White  to  colorless  (K.),  yelbv* 
brown  (Pr  )   Optically  -.  Ax.  pi.  |  100,  Bz.  J_  001.    Axial  angle  2£  =  32(^K. 


PriimaUne 


ftj=l  0805      r,  =  1  6818      .-.   2V,  =  37°  7  for  Vs 
;  =  60°  80*  and  from  yd  =  1*6806        .-.   3Ty  =  8r  84'. 


a  J  =  !  6091 
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CoBp.— MgAl,SiO,  or  UgO.Al,0,.SiO,  =  Silica  29*7,  alaminA  50*5^  magneaia 
19*8  =  100. 

AnaL— 1.  Loreuzen,  I.  c.   %  Sauer,  1.  c. 

O.        BtO.  AliO,   FeiO,  FeO   HgO  ign. 
\.  KomerupiM  8-28       80  90  46-79    a-Oa    ~    l(»-46  180  =100-47 
%4Pn*maUn0     8  841      80-69  48  06      —    6-38   15  06  l-86Na,0  2  04.  E.0  O'TB  =  90  BO 

Prr. — S.B.  doea  not  fuse;  becomes  bright  blue  if  moistened  with  cobalt  aoliitlon  and 
ignitea.   Insoluble  iu  acfds. 

Obs^iTorMrupuM  occurs  at  FiskernSs  on  the  west  coast  of  Greenland  with  green  amphiboly 
a^tphirine  and  a  light  brown  magneda  mica;  also  gedrite  and  occasionally  lolite.  It  is  intlmatelsr 
anociated  with  the  lolite,  aod  aooMtlmes  appean  in  a  micn^gmatltlc  form  with  It.  Namea 
after  the  Danlah  geologist.  Komerup. 

Primuaiim  Is  from  Waldheim.  Saxony,  where  It  forms  layers  In  granulyte  with  alblte,  ilaQi 
garnet,  tourmaline. 

Uasiog  calls  attention  to  the  similarity  of  these  two  independently  described  minerals,  and 
ft  can  hardly  be  doubted  that  ihey  are  ideatical. 

Ebtftotil  Awtfr,  Zs.  O.  Ges.,  38, 705, 1886.  A,n  alteratloD  product  of  prismatioe,  occarrina 
in  fine  fibrous  forms  of  li^i  greoilsb  color.  Compc^tlon:  HAIKO*  s  H|0.A]|0|.S10a 
=  SUlca  60-0.  alnmlna  4S*S,  w;»ter  7-5  s  100.-  Anal.— Saner, 

SIO.  48-48        A1,0»  41-68        VgO  S-18        HiO  7-90  98-88. 

43a  SAPPBZRima.  SappUrin  (fr.  Greenland)  Olaukt,  Stromeyer^  TTpters.,  1.  891. 
1881.  Sapphirlne.  Sapphlrin  pt.  [rest  blue  Spinel]  Hauvn.,  Handb.,  427. 1847.  Saphtrine. 

Monoclinic.  In  indistinct  cryBtals,  tabular  1  b\  rarely  showing  prismatia 
planes  on  the  edges,  hn  =.  57"  27  ,  mm'"  =  65"  6';  also  other  prisms  inclined 
23°  34'  and  31"  36'  to  h,  and  a  Alinodome  giving  ft  A  Oil  =  47f";  0  =  \ 
angles  variable,  Ussing*.    Usually  in  disseminated  grains,  or  aggregations  of  grams. 

Cleavage  not  dietmct.    Fracture  subconchoidaT.    H.  =  7  5.   G.  ~  3*42-3*48; 
3*486  Ussing.     Luster  vitreous.     Color  pale  blue  or  green.  Translucent. 
Pleochroic:  b  =  i;  bine,  a  colorless.  .Opticall;  — .  Ax  pi.  |  \   Bx*  A   =  — 
or  c  A  001  =  +         ^iAl  angles,  Usnng't 

8E..J  =  «8'  M'        SEor  =  111'  18*  .  =  68'  49'       jff,  =  1-719 

ar  =  1-7055  /Sr  -  1-7088  v,  =  1-7118 

Atoo,  Dx.,  8Hm  =  .TT  50*     Sa^w  =  79*  0*      r  =  1*705  A  =  1'709  r»  =  l-Wl 
9Hi,r  =  88-  88'  8Hi,y  =  88'  OS*  8Hiuir  =  84'  84* 

Comp.— Mg.Al„Si,0„  or  5Mg0.6Al,0,.2SiO,  =  Silica  12*9,  alnmioa  65-7, 

laagnesia  21*4  =  100. 

AnaL— 1,  Damour,  Bull.  G.  Boc..  6.  815,  1849.  8,  Loienzen.  Medd.  GrODt..  7,  188A 
8,  Ussins.  OfT.  Ak.  Stockta.,  46, 17,  1889.  Also  Scbluttig,  Inaug.  Diss.,  Leipzig.  88,  1684 
cf.  Zs.  Bj-.,  13.  74. 

StO,  A1,0,  FeO  HgO 

1.      G.  s  8*478  I   14-86      BS  aS  S  OO      19*28  =  99-89 

8.      G.  :::8-46  I   13  95      84-44  1-66      10-88  ign.  0  84  =  98-88 

8.      G.  =  8-48S  13-88  65-29  065      91-40  Fe.0)  0-98  =  100*10 

Pyr.,  etc.— B.B.  alone  and  with  borax  Infusible,  unaltered. 

Oba. — AsBociated  with  mica,  antliophylllte,  and  amiditbole  at  FtskernSa  fn  south-western 
Oreenland.   The  name  alludes  to  the  sapphire  color. 

BeC-*  0(v.  Ak.  Stockh.,  4«,  17, 1^  and  Zs.  Sr.,  15,  898,  1889.  Dz..  JUn.*  1,  48Sk 
1863,  3.  zlii.  1874. 
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APPENDIX  TO  ANHYDROUS  SILICATB8. 

BaRtlitb  O.  W.  Blotnttrand.  G.  X^r.  FOrh.,  3,  128,  1876.  Bnrylith. 

lo  groups  of  prismatic  crystals,  more  or  less  tabular  in  habit.  Two  distinct  deBTM 
tormiDg  an  augle  of  about  84°.  H.  =7.  G.  =  4  08.  Luster  gresBy.  ColorleM.  Beni- 
trBdsparent.  OompositloD.— Ba«A1«Si,0,4  or  4BaO.AliO,.73iOt  =  Silica  84  0.  alrnniiia  1«-Sl 
liaiyta  48-5  =  100.  Aualysis: 

SIO,      AUG,    Fe.O>     BaO      PbO     CaO     MgO     CuO     BiaO,  Ign. 
)  34-36      16-02      0-98      46-28      0-93      0-68      0-37      0-00      019      015  =  MM 

B.B.  iDfusible;  not  attacked  by  add.  Named  from  ftapiis,  A«acy,  and  XiBoS,  hhk 
Occurs  with  bcdypbane  iu  crystalline  limestone  at  Lfingbun.  io  Wennland.  Sweden. 

Htpochloritb.  Sogeoaonter  Graneisenerde  tod  Schneebwg,  Hypochk^t,  SekSUr,  Sckw. 
J.,  66,  41, 1832,  Dissert,  de  Ferro  ocbr.,  etc..  Jena,  1882. 

Bismutoferrlte  Fremd.  J.  pr.  Ch.,  4,  855,  1871,  Jb.  Hio.,  516,  1872. 

Htpochloritb  was  described  as  minute  crystallioe;  also  earthy.  Fracture  even  to  Sal  ooa> 
choidal.  Brittle.  H.  =  6.  Luster  THreous,  feeble.  Cokir  green.  Streak  liglit-greaL 
Audyais.— Scbnier: 

SiO«  50-84      Al.0,14^      BI,0. 18  08      1^0 10  54      P,0>9-63      Ho  (r. 

Id  mlDUte  crystals  and  grains,  or  massiye  and  earthy,  -with  natlTe  bismuth  and  cobalt  ore^ 
'■t  Bchneeberg,  JohanngeorffeoBtadt,  aod  BrfluDsdorf,  Id  Saxony.  Also  reported  from  Ullen- 
nuth.  Voigiland,  iu  a  bed  of  limonite.  Named  from  Oirdjt^aajooS  od  accouot  of  its  gnen 
■cUorlte-like  color.    Beyond  doubt  a  mixture. 

BiSMUTOPBRHiTB  bf  Freozel  )b  a  supposed  bismuth-iron  silicate  in  part  mixed  with  Ihe 
|liypoctaloritQ("wismutb-hypochIorlt")  of  bchneeberg.   G.  =4-47.   Two  analyses  gave: 

SiOf  28-06  Bi,0. 48-26  FeiO.  88  88   c=  99-67 

34-05  42-88  8818   =  100 

An  "  antimony-hypochlorlte is  also  said  to  occur  at  Schneeberg. 

MoNzoNiTB^.  V.  Kdtell,  Ber.  Ak.  MUncben.  1.  162.  1871. 

CouipacL  Fracture^  splintery  to  subconchoidal.  H.  :=  6.  G.  =  8.  Color  Ught  grajrfah 
(reon.   TraDslucent  on  tliin  edges.   Resemblep  green  homstooe.   Analysis  Kobell,  I.  c.: 

SiO,      Al,0,      FeO     MgO     CaO     N8,0     K,0  H,0 

62-60      17  10      9  00      2  10      9  65      6  60      1*90      150  100-4jt 

B.B.  fuses  at  8  to  a  lustrous  grayish  rreen  glass.  Not  decomposed  by  adds  before  or  ifUr 
tudoo.   Found  on  Mt.  Hunzonim  the  FWathal,  Tyrol. 

Nbociano  a.  Seaeehi,  Rend.  Accad.  Napoli,  Jtin.,  1881.  Neocyauite. 

In  Teiy  minute  monuclinic  crystals,  tabular  I  010;  these  are  terminated  by  two  orthodomw 
m  and  n,  making  angles  of  71*  and  53"  with  a  (100),  front  and  back  respectively.  Color  blue. 
Buppoaed  to  be  an  aoliydrous  copper  silicate.  B.B.  fuses  to  a  bluck  glass.  Easily  decompoEed 
t>y  acids,  with  th^  sepuratfon  of  pulvei-ulent  tllica.  From  fumaroles  at  Vesuvius,  formed  bj 
AublimntloD,  together  with  three  other  substances.  One  of  these  forms  a  white  granular  idub, 
O.  =  2*:^7,  probably  silica.  A  second  is  a  white  asbestus-like  material,  containing  hme; 
diflBcultly  fusible,  and  decomposed  only  in  boiling  acid.  The  other  forma  yellowish  browa 
crystals  ui  six  sided  rhombic  plates;  iasoluble  in  acid. 

Ramosite  nr.  W.  Perry,  Eng.  Mng.  J..  37.  140,  Feb.  23, 1884;  Traus.  Am.  Inst.  Mtaiag 
Eng..  12,  638,  1884. 

In  pebbles  in  alluvium;  compact.  Fracture  concholdal.  H,  =  8-8.  G.  —  S  SS.  CowT 
deep  black.   Opaque,  translucent  on  thin  edges.   Luster  vitreous.  Analysis: 

SIO,  46-88  VetOt  18  00  AI.0, 19 19  CaO  17  74  MgO  1318  MnO,  (r.  =  99-88. 
From  Ramos.  San  Luis  Potod.  Mezteo.   Hie  deecrtpttoa  obrloudy  needs  reriekHi;  it  Of 
'prove  to  be  simply  a  kind  of  garnet. 

Sphenoclahb.    Sphenoktes  F.  ton  KobeU,  J.  pr.  Ch..  91.  848, 1864. 

Massive,  with  faint  iodications  of  a  foliated  structure.  Fracture  spUntenr.  H.  =  6-54 
O  =  8  2.  Luster  feeble.  Color  pale  grayish  yellow.  Subtranducent  Gomp.-^nrb«Fl 
8BO.AI1O1.6&IO,  Rg.,  but  needs  confirmation.   Analyds.— KU.: 

SiO,  46  08    AUO,  18  04     FeO  4-77     MnO  8*28    MgO  6  85     CaO  26  60  =  99-8T 

B.B.  fuses  at  8  to  a  greenish  glass.  Slightly  attacked  by  adds;  but  after  heatlDg.i-sillj 
decomposed  with  gelatinization  by  bydrochlorfc  acid. 

From  Glellebak  in  Norway,  with  wollastonite  and  the  so-called  edelfordte,  forming  tbiv 
layers  of  varying  thickness  in  a  bluish  granular  limestone.  Named  from  o-^x,  a  wdge,  ud 
jcAdtrii,  fracture.  It  breaking  into  wedge-shaped  pieces. 
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Br  Hydroui  SUioatet. 

Th6  Htdbous  Silioxtks  ineliide  ohi«fly  the  trtie  hydroua  compoundB,  that  ii^ 
those  which  oontain  mter  of  cryBtalliution,  like  the  zeohtea;  also  the  hydroasamoi^ 
phoas  aneeies,  aa  the  clays,  etc.  There  are  also  iiichided  certain  species — as  tha 
Micas,  Talc,  Eaolmite^which,  while  they  yield  water  upon  ignition,  are  without 
doubt  to  be  taken  as  add  or  basic  metasilicates,  orthosilicuteB,  etc.  Their  relation, 
however,  is  so  close  to  other  true  hydrous  species  that  it  appears  more  natural  t»> 
include  them  here  than  to  have  placed  them  in  the  preceding  chapter  with  other 
acid  and  basic  salts.  Finally,  some  species  are  referred  liere  about  whose  chemicaE 
oonstitution  and  the  part  played  by  tne  water  present  there  is  still  much  doubts 

The  diTisions  of  the  Hyarous  silicates  recognised  an  as  follows: 

I.  Zeolite  Division. 

1.  Introductory  Sabdlvistoo* 

2.  Zeolites. 

II.  Hioa  Division. 

1.  Mica  Group. 

2.  Cllntoulte  Group. 

3.  Chlorite  Group* 

III.  Serpentine  and  Tale  Division. 
Chiefly  hydrous  Silicates  of  Magnesium. 

IV.  Kaolin  Division. 

Ohieflv^ydrous  Silicates  of  Aluminium;  for  the  most  part  belonging  to  th» 
group  of  tne  clays. 

V.  Concluding  Division. 

Species  not  indnded  in  the  preceding  divisions;  chiefly  Silicates  of  the  heavj 
metals,  iron,  manganese,  etc. 


1.  Zeolite  Division. 

1.  Introductory  SnbdlTlslon. 

Of  the  spades  here  included,  aeveral,  wbQe  not  strictly  Z&ouths,  are  closely  related  to  then 
in  oompositioii  and  method  of  occurrence. 

.431.    InesiU  2(Mn,Ca)SiO.  +  H,0  Triolinic 

&:hd  =  0*9753: 1 : 1-3S08  or  =  92°  18'        132*"  66'  y  =  93°  51' 

432.     OaaopbarUite  Hn,A]j3i,0„.6H,0        Honodinio  0*413 : 1 :  1*831  SQ"  89^ 


433.  Okenite         H.Ca(SiO.),  +  H,0       Orthorhombic  ? 

434.  Ojrolita        H,Ca.(SiO,),  +  H.O 

435.  Apopb^ta    H,KCa,(8iO.),  +  4}H.O  Tetragonal  6  s  1-251B 
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^  S!!^S5^  Jb-.  PreuM.  0.  LandeuDSt.  for  1887,  p.  473  (1888):  Zs.  0. 

Ges.,  30, 829.  1888.    Rhodotilit  G.  Fiink,  6fY.  Ak.  Su>ckh..  46,  571, 1888.  46,  13. 1888. 

Triclinic  Axes  d:h:d  =  0-975266  :  1  : 1-32078;  a  -  92*  18'  12".  S  =  m' 
«6'  64",  y  =  93"  50'  42"  Scheibe'. 

100  A  010  =  •82''  35',.100  A  001  =  46'*  41'  32",  010  A  001  i=  83'  14'  59'*. 

Ponrn:  a(100,M),  i(010.  M),  «(001,  0).  MiliO,'!).  UIM, 'M'),  y  (201.  m  «iW, 

d  (Oil.  i-i).  (682,  ,H). '  .14)». 


aJr  =:  87*  OB* 
b  K~  60"  26' 
«{    =  2r  4}' 


w  =  84* 
at  =  IV* 

<V  =  13' 


0.  =   85'  57i' 
ae  =  "47'  21' 
ed  =   47*  22* 


od  =  •64*  8T 
b  d  =  NO*  98* 
««  =  ««8*  20 


Crystals  small,  prismatic  in  habit   Usoally  in  fibroas  masses;  often  radiatsd 
and  sphernlitic. 

Cleavage:  i  perfect;  a  less  bo.  Fracture  uneven.  Brittle.  H.=6. 
G.  =  3*0295  Fhuk.  Luster  vitreous.  Color  rose-red  to  flesh-red;  be- 
coming colorless  on  exposure.  Streak  white.  Pleocbroism  diitiuet 
but  feeble. 

Optically  — .  Extinction-direction  on  a  (100)  inclined  to  edge  aA 
12"  to  the  left  below;  on  b  (010)  inclined  60^"  above  behind.  Bx^not' 
quite  X  b.  Axial  angles  (Adams  polariscope,  with  «,  =  1*7782  Na  for 
tiie  glass)  measured  on  cleavage  fragments  |  b: 

2G«  =  64'  0-  Li        3G„  =  68'  28'  Na  t  68"  61'  TL 

C«p.— 2(Mn,Ca)SiO,  -f  fl,0  =  Silica  43-8,  manganese  protoxide. 
41*4,  lime  8*2,  water  6-6  =  100.   Here  Mn  :  Ca  =  4  : 1. 
AnaL— 1,  Bftrwald,  quoted  by  Schneider.  2,  Fliuk,  Lc. 


ficbeibe. 


1.  ItuHte. 
a.  BhodotaOe 


810.      XnO     FeO     C»0     UgO  H,0 

48-83      87  87      Om      8-40      0-88      9-22  A1,0, 0-29  ^=  100-n 

48  .67      87  04      1*11      8*88      0-16      7  17  PbO  0  77  =  99-29 


Of  the  wster  BftrwaM  found  that  4*64  p.  c  was  lost  at  110*.  0  48  at  900',  2-88  at  800*.  0-62 

At  440  ,  1  36  upon  tniltion :  total  8  23. 

Pyr.— Gives  on  water  in  the  closed  tube  and  tnnu  Inowo.  React!  for  manganeae  wfUi  the 
fluxes.    Soluble  in  ncids,  but  oot  after  iguition. 

Tnetiie  occurs  at  the  mangapeae  mines  at  NanzeulMcb,  northeast  of  Dlllenburg,  QemiaDy. 
Hie  manganese  ores  occur  at  the  contact  between  clay  slate  and  dialMse,  and  the  inesile  is  found 
^ih  a  mauganesiiin  calcite  in  cuTitiea  of  a  dark  brown,  hydraas  maaniieBe  ailicaio.  alUud  tu 
straiopeite  (see  p.  704).  The  crystals  are  embedded  In  calcite.  Named  irem  Ires,  fisthfiben,  lu 
allusion  to  the  color  and  structure. 

HAodoUlite  occurs  fllliug  ciivUies  of  calcite  crystals,  with  rhodonite,  ganet,  etc..  at  tba 
Harstlgminc,  Pajsberg.  Weimlantl,  Sweden.   Nami'd  from  poSor,  rou,  Tuiot,fber. 

As  shown  by  FHiik  (1689)  the  two  minerals,  though  independently  described,  are  without 
doubt  ideutical.  and  the  descriptions  agree  in  almoat  every  particular.  The  formula  proviaioually 
accepted  is  that  of  Flink.   S<^bDeider  suggested  (]iED,CaXMiiOI])taiaOa  +  B/). 

kef.—'  Quoted  by  Scboelder.  1.  c. 


433.  aANOPHYIXTTB.   A.  ffatHberg.  Q.  F&r.  T^rh..  13,  686,  1890. 

Monoclinio.   Axes  Aihid  =  0-4130  :  1  :  1-8309;  /S  =  86**  39'  EamlMTg. 
100  A  110  =  22*         001  A  101  =  74'  7  J',  001  A  Oil  =  •61*'  lH', 

Forau:  ^(010.  i-W  e  (001,  0),  «  (110.  J\  « (Oil.  l-l). 

Angles:  «im"'  =  *44'  49',  ««'  =  122°  88'.  era  =  *Sfi'  54',  me  =  SS'  231'.  The  messaroneBtt 
mn  only  approximate  sud  hence  the  axial  ratio  cannot  be  r^arded  as  highly  accurate. 

In  crystals  np  to  an  inch  in  length,  habit  short  prismatic,  terminated  by  e 
and  the  acute  clinodome  e  (Oil).  Faces  m  and  e  dnll,  striated  \  c.  Also  foliated, 
micaceous. 

Cleavage:  basal,  perfect;  resembling  mica.  Peronssion-flgnre  on  feleavase 
^'^^ent  a  six-rayed  starj  one  ray  |  edge       the  others  inclined  approKimatdy 
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60**  and  hence  not  |  edge  c/ni.  H.  =  4-4*5.  6.  =  S'84.  Lnster  vitreous,  brill- 
ifuit.    Color  brown.  , 

Pleochroism  distinct  in  sections  \  d:  t  (~  o)  and  b  (=  4)  colorless,  a  6) 
ydlow-brown.  Optically  — .  Ax.  pi.  X  ^-  Bx^X^;  bonce  a  deayage  fragment 
gives  the  axial  figures.    Axial  angles: 

SEr  =  41*  19  Li  A  =  1-72W  ■.   2Vr  =  23'  8« 

SE^  =  41'  53  N  /3,  =  1-7287  2V,  =  28°  52 

Also  rr  -  1-7264      yy  =  1-7287      , .   (with  3E)  a,  =  1-6941      a,  =  1-7046 

Comp.— 6U,0.7MuO.AI,O.^SiO.  =  Silica  40-5,  alumina  8'6»  manganese  pro- 
toxide 41-8,  water  9*1  =  100. 
AnaL— Ham  berg.  1.  c. 

SiO,   AUO.  Fe.O,    MuO     CaO    MgO    E.0    Na,0  H.O 
189*67     7  W     0-90     1»15     I'll     0-90    9-70-   318    9-79  Li«0  fr..  PbO?  0-flO  =  99  85 

Most  of  the  water  roes  off  at  100*  la  a  vacaura.  If  sufBclent  time  Is  allowed,  but  AViih 
diminishing  rapiility;  it  is  Idrgely  reabsorbed  iu  moist  afr.  Hence  it  Is  somewliat  aualogous  ia 
behavior  to  the  zuoUies,  so  that  the  author  culls  it  a  manffaii-t«olii«.  Physicully  It  has  sORie 
Tesemhlance  to  the  miens. 

Pyr. — Reacts  for  niAa^nese  with  the  fluxes.  Dissolves  readily  ia  strong  acids,  but  becomes 
aearlv  insoluble  after  Ignition 

Oba>— Occurs  ai  the  Harstig  mine  near  Pajsberg.  Wermland,  Sweden,  embedded  tn  calciie. 
alio  implanted  upou  rhodonite  and  Bomeiimvs  covered  with  caryophilite,  barite,  and  native  lead; 
a^dn  associated  with  garnet,  mang^nophylllte,  and  pyrophanite. 

Named  from  yatfoi,  luster,  0t/AXoy,  Isqf,  ia  ailudon  to  the  hig^  luster  on  the  cleavage 
Jamlme. 


433.   OEBNTrS.   Okenit  «.  Kcbelt,  Easiner's  Arch..  14,  888,  1828.   Dysclasite  Connet, 
£d  Phil.  J.,  17,  198,  1884    IJordite  Adam,  Dufr  HIn.,  4,  697.  1859. 

Ortborhombic?  Prismatic  angle  57"  41'  Breith.  Composed  of  a  congeries  of 
xnintitc  interlacing  acicular  crystals.   Commonly  fibrous,  also  compact. 

Cleavage  in  traces.  H.  =  4-5-5.  G.  =  2*28,  okenite,  Ebl.;  2-362,  dysclasite, 
Connel.  Luster  snbpearly.  Color  white,  with  a  shade  of  yellow  or  blue;  often 
yellow  by  reflected  light,  and  blue  by  transmitted.  Frequently  opalescent.  Sub> 
transparent  to  subtranslucent.  0|)tically  ~  Ax.  pi.  Q  6  (010),  the  needles  being 
elon^tbd  fi.   6x  X  A  (100).   Axiul  angle  large,   y—a  =  0-091  Ijcx.* 

XSemp.— H.CaSi.O,  +  H.O  or  2H,O.Ca0.2SiO,  =  Silioa  86-6,  lime  26-4^  -water 
17-0  =  100. 

AnaL— 1.  voo  Kobell,  1.  c,    2,  Hauer,  Jb.  G.  Reichs..  6.  190.  1864.    8,  Conuel.  1.  c. 

4.  Adam.  L  c.  5,  Haughton,  J.  O.  Soc.  Ireland,  2, 114,  1868.  6,  Darap^.  Vh.  Ver.  Santiago, 
JTa      P-  M8.-1888(iaa  May  18,  1886). 

SiO.  CaO  H,0 

1.  Xnm                                     65  64  26  59  17  00  Al,0,.Fe,0,  0-88,  K.O  ir.  =  99-76 

5.  "  I  64  81  27-23  18  04  =:  100-08  [Na,0  0-44  =  100-44 
S.  StromO.  Dpielatits  O.  s=  8-869  67-69  26-88  14-71  Fe,0,  0  82,  Mn,0,  0-22,  KiO  0-t3. 
4.  BordO,  ^ordiU  G.  s  9*88       66-92  25  14  1.4  19  A1,0,  0  67,  Na,0  1  04  =  97  96 

B.  Poona                                     64-24  27-44  17  04  Na,0  0  07  =  08-79 

&  Rio  Putagan.  Chill                     64-60  30  69  15  08  HgO  fr..  Na^O  106  s  lOO  Sl 

Pyr.,  Mc — In  the  closed  tube  yields  water.  B.B.  alone  becomes  opaque  and  white,  and 
ftiaes  to  a  glass.  Effervesces  with  soda,  and  fuses  tea  subtmiisparent  glass,  which  is  milk-white 
on  cooling;  with  borux  forms  a  transparent  colorless  glass.  GelaUnizes  readily  in  hydrochloric 
acid 

OlMh— Occurs  Id  basalt  or  related  eruptive  rocks.  Found  at  the  FftrOer  (IkfrdtU);  In  Iceland; 
oo  tlie  island  of  Disco.  Greenland;  in  amygdaloidal  basalt  at  Foona,  near  Bombay,  iQdIa.  On 
laVH.  of  Hio  Putagnn,  Chili. 

AT-til— A  crystallized  silicate  near  okenite,  but  containing  some  alkalies  (Ka,0  8-3,  K,0  2*2} 
replacing  the  lime,  has  been  obtained  by  A.  de  Schulien,  Bull.  Soc.  Miu..  6,  92,  ISb'i.  Cf.  also 
Poulter  (Jb.  Min  ,  1.  128, 1890),  who  obtained  okenite  by  recryatallization  in  carbonated  water 
la  a  sealed  tube 

-RaC^*  Bull.  Soc.  Miu.,  8,  B41,  1889;  10. 152. 1887. 
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434.  OTROLTTB.  Oiirollte  AnAeraon,  Phil.  Mag.,  1,  111,  1851. 
In  concretions,  lamellar-radiate  in  structure. 

H.  ■=  3-4.  G.  not  given.  Luster  vitreous  to  pearlv.  Color  white.  Tnuu- 
lacent,  becoming  opaque.    Optically  uniaxial,  negative.  'Double  refractiop  rather 

etrong,  Dx.' 

Comp.— H,Ga.Si.O,  +H,0  or  3H,OJ3Ga0.3SiO,  =  Silica  52-1,  lime  32-3,  water 
15-6  =  100. 

An>l«~l.  AndenoD.  1.  c  %  How,  Am.  J.  Sc.,  38, 18, 1861.  8.  Clarke,  lb  .  33. 128. 1889. 


1.  Skye 
S.  K  Scotia 
3.  N.  Almadeo 


SfO, 
50-70 
61-90 
58-64 


A1,0, 

1-48 
1-27 
0-71* 


CaO 
SS-24 
2905 
29-97 

■  iDCl.  FcaOi. 


MgO 
018 
0-08 


K.0  Na.0 


1  60 
1-68 


0-27 


14  18  =  99-78 

15  05  =  99  86 
14-60  F  0  65  =  100  » 


Pyr.,  sto.— In  a  closed  tube  yields  water,  Intumesces,  and  separates  into  tbln  scales, 
jnvells  up  and  fuses  Tritb  difflculty  to  aii  opaque  eDamel 

Obsl — From  tlie  Isle  of  Skye.  witL  stilbite,  laumontite,  etc  In  India  from  the  railm/ 
cuttings  between  Bombay  aod  Poona;  also  from  tbe  Treshinisb  Islands  (Heddle,  but  cf.  okeo> 
it^  aiuil.  6).   Reported  also  from  tbe  F&rOer  aod  from  Greenland. 

Witli  the  apophyllite  of  New  Almaden,  California.  In  flbraus  lavers  between  tbe  wall  of  tht 
vein  and  tbe  apophylliie.  Also  N.  Scotia,  25  m.  S.W.  of  C.  Blomtdon,  iKtween  MargaretTiUa 
and  Port  George,  on  apopbyllite. 

According  to  How,  gyrulite  Is  formed  from  apophylUte,  with  which  It  often  oocnra 

Het— '  Dx..  N.  R.  13,  1867  Mln.,  2.  xxi.  1874. 

Heddle  obtaiued  tbia  slx-slded  plates,  resembliog  heulandlte,  with  plane  ancles  188*  45*  lod 
U8'66.aadheinfenftBioiUarfonn.  Mfn.  Hag.,  C  S73. 1689. 


435.  APOPBTIiUTZI.  Zeolltb  von  Hellesta  C.  Rinman,  Ak.  H.  Siockb  .  82,  ITM 
Zaolitbushunellaris  major  JTiIIbr,  De  Zeolttbts  Suecicts,  82,  1791.  Ichthyophtbnlmfie  (fr  UiOj 
dAndrada,  Scheerer's  J.,  4.  82.  1800  J  Phys  ,  61,  242.  1800.  Mesotype  6point6e  (fr  Ii-eluid 
S.t  'Tr..  3, 1801.  Apophyllite  B.,  Notes  pour  servir  tiu  Court  de  Min.  de  I'an  XIII  (1805j^ 
Lucas  Tab).,  1.  266,  1806  Fischaugenstelo  Wem.,  1808.  Ichtbyophthalmlt.  Albin,  Wern., 
Letzes  Min  Syst..  1817.  Fish-eye  Stone  Tesselite  (fr  FSr&er)  Brgwtter,  Ed.  Phil.  J  ,  1. 5, 1819. 
OxbaveriteCfr  Iceland)  £rtfiMt«r,  l£d  J.  Sc..  7,115.1827  Xylochlor (fr.  Sicily)  v.  WaU.,Yv\L 
Qest .  1868.  LeucocycUte  SenOa,  Trana.  Cambrtdj{e  Phil.  Soc.  1,  81  (read  May  I.  IftNjt 
Px.  Min.,  1, 186,  im.   ApofllUte  lUU. 

Tetragonal   Axia  6  =  1-2510;  001  A  101  =:      22^'  HiHer'. 


Fonns*! 

fl  (001,  0) 

•  aoo,«) 

111(110,/) 


y  (810.  i-Sf» 
r  (210,  »-2) 

•  a«.  i-o 


9  aoi,M)» 
«  a-i-io,  M 

^(887.  t> 

8^ 


•  (118,  i) 

pan,  I) 


fi  (621, 8Sf 
a  (811, 
<T  (211,  24) 

r  (688»H)' 


6. 


PIfa  1-8.  Common  forms.  4,  L.  Superior.  (S.  Uib^  Sweden,  after  So  tul 
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APQPBTLLITB,  661 

On  tbe  apophyllite  from  the  Seisser  Alp,  T7T0I,  Ploner^  has  deterntiiiMl  die  foHowing  foniu^ 
mwy  of  which,  howerer,  vs  merely  Tldaal  plaaes.  Of  these  several  had  been  eaTller  nveo  by 
Rumpf.  Tls..  9-910.  24-24  SS,  Sl'Sl  SO,  108,  106.         ^  . 

r-0-60.  l-0-40i  1-0  80,  10-84,  10-80, 1018,  1-0-14. 1*1^,  l-O  lft,  l-O  ll,  8-0-ai.  1-010,8'0*19, 
109. 106,  S-0-23.  107,  S  O  IS^  8-0-19,  109,  8-017,  S-O-ll.  S-Q  lfl.  4*0-81,  S'0-14,  209, 104,  S-O  IO,  ICS. 
807,  604.  802. 

1 I  M.  1  1-40.  1  1-86.  1  187.  1  1  18.  119.  888,  445,  566.  667,  778,  889.  O  fl  lO,  10-10  U. 
11-11 12,  tS-lS-14.  17-17-18.  34  34-26,  60-60-51,  61-61-60,  95-26  24,  448,  882,  658.  221,  441,  551. 
18-4-4.  811,  20-7-7,  632,  12  5-6,  744.  860^  8S9.  765,  488,  644. 665,  786. 
Sl-7-8^  15-6-8,  12-4-8,  698,  818. 

4y  =   18'  id  \^        mf*  =   9V  6'         aa     =  SB'  6' 

=   19*46'  =  48'  r        XJt'~   99*  96'        aff     =  83*  ST 

li-  =  44*  84'  jtp-  =  76"  0-  pp  '  =  121*  4'  «r  =  87"  814' 
«'  =   67'   4'  m"   =  30*   4'         ep        *60'  83'  =  86*  84^ 

w"  =    28'   6'  dd"  =  88"  69'         ap   =    62'   0"         «a"'  =  86"  43*' 

»$!•  s   64'   4'  0^"  =  68*  89*  =   19'  46'         a<r"  s  49*  ^ 

«^  =  108*  45' 

Twins:  tw.  pi.  o,  rare'.  Habit  Taried;  iu  square  jlrisms  (a)  nsnally  short  and 
terminiited  bycorhycpt  and  then  resembling  a  cube  or  cu bo-octahedron;  also 
acate  pyramidal  (p)  with  or  withont  c  and  a;  less  often  thin  tabular  |  c.  faces  e 
often  rough;'a  bn^ht  but  verticaHv  striated;  ja  more  or  less  uneven..  Alsamassive 
and  lameUar;  lareQ'  concentric  radiated. 

Cleavage:  chighlyperfect;  m  less  so.  Fractare  uneTeu^  Brittle.  H.  ^4*jf-9. 
6.  =  3*3-2'4.  Luster  of  c  pearly;  of  other  faces  vitreous.  Color  vhite,  orgxttjrish; 
occaBionally  with  a  greenisn,  yellowiBh,  or  roM-red  tint,  fleffa-red.  Transpwimt; 
rarely  nearly  opanne.  DonSle  refraction  weak;  nsnally +»  aleo Often  riiowe 
anomatone  optical  characters,  cf.  Mid.*  Indices: 

a,  =  1-5309  li  =  1-5833  =  1-5887  Na  =  1-6856  Loedecka*. 

A  divkioD  dr  a  banl  section  Into  biaxial  parts  with  voiylof  opOcal  orientation  k  commoli  (cf. 
Mid..  Kleia,  et  a/.};  thus  there  may  be  a  central  diagonal  aquaie  and  four  lateral  sector*  bouodecl 
by  Hues  parallel  to  tbe  axes,  and  KHuetlmes  four  otbsn  Setw^  thesa  last,  corresponding  id 
posittoD  to  the  planes  e  (101). 

Doelier  found  that  apophyllite  became  .onla^Ial  at  about960*  C,  the  temperature  at  wlil& 
U  Iowa  its  water  of  ciystaltlzauon. 

Var. — 1.  Ordinary.  Usually  in  crystals,  aa  above  deacrihed;  the  pearly  Basal  cleavage  U  ft 
Odnspicuous  character.    G.  =  2-885,  Iceland.  Haid.;  2*859,  Thomson. 

HaQj'a  Maofype  epoinUe  was  an  Iceland  tailety;  Fuchs  and  Oehleo  in  1816  ascertafned  Ite 
Identity  with  apophyllite. 

Tbe  name  OxhoMrite  was  applied  to  a  pale  gteea  crystal  found  in  petrified  wood  at  the 
Oxhnver  Springs,  near  Husavle  in  Iceland.  AJbwe  of  Werner  (named  from  aibut.  whUt)  is  In 
small  nearly  cubic  crystals,  opaque  white  In  color,  fnom  Ausslg,  Bohemia;  it  la  partly  decomp 
posed  and  consists  largely  of  calclte.  Xyloehlore,  from  Iceland,  is  oUve-green,  and  has  6,  =  S'MO; 
u  owes  its  color  to  the  presence  of  a  little  iron. 

Tetaeiite,  from  the  FarOer,  is  a  cubical  variety,  exhibiting  a  tessellated  structure  In  polarized 
Hgbi. 

Leueoe/fetite,  when  sections  parallel  to  the  base  are  examined  In  colarizbd  light,  sUowt 
a  black  cross  with  rfogs  that  are  alternately  white  atid  vioIet-blacR  (whence  the  name 
from  AeuKtii,  white,  aud  KvK\oi.  dreU),  instead  of  the  ordinary- colored  rings— a  peculiarity 
observed  iu  crystals  from  the  Seisser  Alp,  Andreasberg  (part  of  those  of  this  locality),  Skye. 
F^rOer.  Iceland,  UtO,  and  Pooua  In  India.  The  above  are  optically  -f*-  Some  crystals  from 
UtO  and  Cziklnwa,  dmitarly  examined,  exhibit  n  bhick  cross  on  a  deep  violet  ground,  and  arv 
optically  — .  These  different  optical  phepomena  mfiy  be  presented  by  contiguous  plates  of  U14 
same  crystal,  cf.  Dx. 

Comp.— H,KCa.(SiO,),  +  4iH,0  or  K,0.8CaOa6SiO,.16H,0.  =  Silica  53-7, 
lime  25  *0,  potash  5%  water  16*1  =  100.  A  smdl  amount  of  fluorin^e  replaces  part 
of  the  oxygen. 

The  Above  formula  (Rg..  Groth)  differs  but'HttIc  from  H(CaSiiO«  +  HiO,  in  which  potaa> 
•iam  replaces  part  of  the  basic  liydrogeo.  The .  fonja  of teu  accepted,  Ui(Ca,E}SliOi  +  HiO, 
eorrespomda  lees  well  with  the  analyses. 

Rjr  writes  the  formula,  accepted  above,  4(n,0a'Si,O«  -f  H,0)  +  EF. 

Anal.— 1,  StromeycT,  Ri;.,  Mln  Ch..  505,  1860.  2,  8.  Rg.,  ibid.  4.  Houghton,  Phtl.  Mag, 
32.  233,  1866.  5,  J.  L.  Smith.  Dnna's  Min.,  804.  1854.  ft.  Mattesdorf,  Vh.  G.  Reicbs.,  S3, 1876. 
7.  Hcrach.  Xnaug.  Diss.,  p.  3«,  ZQrlch,  1887.   8,  HiUcbraud.  Am:.  J.  Sc.,  24,  183, 1682.   9.  B. 
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SILICATES. 


f^t\vr.  Xm.  Ch.  J.,  4.  887,  1883.  10,  Knerr  aod  SfthSnfeld,  lb.,  6,  413,  1SS5.  11,  Eywxua, 
N.  Y.  Acad.  Sc.,  Jan.  14.  1889.    Also  5tb  Ed.,  p.  415. 


G.        SiO,  CaO  K,0  Nn»0  H,0  P 

1.  L"t5,  Sweden  61  85  25-23  S  SO  —  lC-90  —  =  99-27 

a.  AniiixiLsberff  61-33  25-86  4  90  —  [16-73]  118'=  100 

3.  KudPUtbal  52-69  25  52  4-75  —  16-73  046  =  100-15 

4.  Bumbar  51  60  25  08  5  04  0-63  16-20  0-97  AI.Oj  0-34.  MgO  P  Of 

5.  L,  Superior  2-37  52  08  25  30  4  93  —  15-92  0-96  =  99-I9  £=  Si' ?4 
e.  FasBiiLbal  52  78  25  25  3  79  0-69  16  98  tr.  =  99'49 

7.  Biiigen  Hill  8-360      62  24  25  03  4-88  —  lS-61  2-21  =  100-97  [=100^9 

ft.  TabltrMt.,  Col.  51-89  24  51  3  81  0-59  16  53  1  70  A1,0, 1  54,  FcO- ri  13 

9.  Fril7.  l3.,Penn.  2-5         51  03  24-40  5-87  —  16-75  0  40  Fe,0,  1-49  =  89  S3 

10.  Frtutt  Creek,  Penn.  2  30        61-88  25  31  6-30  —  16  80  —  =  100  29 

11.  "         -        "  235        51-63  25-43  627  —  16-58  —  =  99  90 

*  ADOtber  determinatioD  gave  1'65  F. 


Rq.  found  tbttt  no  water  was  lost  over  sulphuric  acid,  nor  at  100° ;  Ihe  first  is  exjxilled  at  200*. 

FiBcl  ti%  'i'lO''  the  loss  correspoads  to  about  4  p.  c.  wbicli  is  reabsorbed  and  is  lieuce  regarded  is  | 

naurof  cryslallization.   Doeltei-^ves,  as  follows:  Loss  of  water  at  240°,  after  2  Lours,  8  04  p.  c;  | 

afiH^r  4  hours  beating  at  a  red  heal  9-20;  for  Fassatbal  at  360''  aftcr  2  bours,  9'69  p.  c,  wbicb  wu  | 
praduiUly  nbsorbed  again  on  exposure  to  moist  air,  but  only  after  8586  hours.    Tliest  dciermina- 

limis  by  Qnterwelseacher,  Jb.  Min.,  Z,  130,  1890.   Hersch  (I.  c.)  obtained  the  following  results,  | 

fificr  ^  iKiurs  beatiug,  in  each  case:  , 

Temp.  100'         160'         200'         240*         275"         800*         red  hL 

UiO  O  il  0-38  0  77  2  08  9  08  9-91  16  61    p.  c. 


Pyr.,  etc.— Id  tlie  closed  tube  exfoliates,  whitens,  and  yields  water,  wbicb  reacts  ncid.  In 
lh&  optTi  tube,  when  fused  with  salt  of  phosphorus,  gives  a  fluorine  reaction,  B.B.  exfoliate^ 
colors  tlic  Same  violet  (potash),  and  fuses  to  a  white  vesicular  enamel.  F.  =  1-5  (Kobe]l). 
DtcompoBcd  by  hydrochloric  acid,  with  separation  of  slimy  silica. 

Ota. — Occurs  commonly  as  a  secondary  mineral  in  basalt  and  related  rocks,  with  Tnriona 
zeolitea,  also  datolitc,  pectoHte,  calclte;  also  occasionally  in  cavities  in  granite,  gneiss,  etc 
Greeciluod,  Iceland,  the  F&rOer  lalaods,  and  British  India  afford  fine  specimens  of  apophylliu  io 
amy Inlaid.  The  Indian  mineral  is  of  unrivaled  size  and  beauty,  the  crystals  sometimes  8  to  4 
inchL'-s  niTOss,  often  associated  with  salmon-pink  stilbite,  etc.  It  has  been  found  in  coDDeclios 
wilL  iLie  Deccan  trap  area,  at  Poena  near  Bombay  during  the  sinking  of  wells  and  in  the 
We^tfTn  Ghats,  obtained  abundantly  during  the  construction  of  the  Great  Indian  PeoiDsular 
liailway  (Mallet).  Also  occurs  at  Andreasberg,  sometimes  of  a  delicate  pink,  in  pilver  Tein^ 
tmven^ing  slate:  Rndnuthal  in  the  Harz;  Montecchio  Ha^glore,  Italy:  at  Orawitza,  Cziklowa. 
nitd  Ssnskn  In  HuDgiii-y,  associated  with  wollnstonite;  in  Fifeshire,  with  magnetic  iron;  at  Puy 
de  111  Piquette  in  Auvergne,  in  a  Tertiary  limestone,  near  intruded  basaltic  rocks;  at  Finbo, 
U(tl.  add  Hftllesta,  Sweden;  iu  Tyrol,  on  the  SelsserAlp;  also  the  Fassatbal;  near  Nerchinsk, 
Btbcha;  in  Australia;  Guanajuato,  Mexico,  often  of  a  beautiful  pink  color  implanted  upon 
am<?ltiysi. 

In  tlie  U.  S.,  large  crystals  occur  at  Bergen  Hill,  N.  J.,  associated  with  analcile,  pectoliie, 
BlilLitc,  datolite,  etc.,  some  of  them  8  inches  across.  It  is  also  found  at  Gin  Cove,  near  Ferry. 
}i)nine,  ^vitll  prebnite  and  analcite  in  amygdaloid;  in  K.  York,  at  the  Tilly  Foster  iron  tiioe. 
Brcw.«tE!L'  but  rare;  la  Peon.,  at  the  French  Creek  mines,  Chester  Co.,  also  at  Fritz  K,  in  the 
Schuylkill;  at  the  Cliff  mine.  Lake  Superior  region;  Table  Mt.  near  Golden,  Col. ;  In  Califomit. 
Id  IxTge  crystals  at  the  mercury  mines  of  New  Almadeo  with  bituinen,  and  often  stained  brown 
by  li- 
lt has  been  found  at  Peter's  Point  and  Partridge  Island,  in  the  Basin  of  Mines,  Nots 
Bcoiiii,  liolh  massive  and  crystallized,  presenting  white,  reddish,  and  greenish  colors,  and  tiso- 
ciRU  d  with  lauraontite,  thomsonite,  and  other  zeolites;  also  at  Chute's  cove.  Cape  d'Or.  Isle 
ilfiute.  t^wnn's  Creek,  atid  Cape  Blomldon. 

Apc'phyllile  was  so  named  by  HaQy  in  allusion  to  Its  tendency  to  exfoliate  under  the  blow- 
i;ir>e,  from  dxo  and  tpvXXor,  a  leaf.  Its  whitish  pearly  aspect,  resembling  the  eye  of  a  fisk 
after  liinliDg,  gave  rise  to  the  earlier  name  Ichihyophihalmii^,  from  iyOv^,  fi*^.  otpGaXuoi.  eft. 

All — Occurs  altered  to  pectolite  near  Tiexno  on  Monte  Baldn,  along  with  unchanged  cm- 
lals.  Altered  apopbyllite  from  Table  Mt.,  near  Golden.  Colorado,  has  been  analyzed  by  HillC' 
brand  |l.  c);  it  is  pearly-wbite  In  color  with  a  finely  foliated  structure  and  forms  the  exterior  o( 
cr^ftnls  which  within  are  often  perfectly  fresh.  The  material  (which  lost  water  over  sulphurk 
acid)  after  drying  at  100'  gave: 

BIO,        A1,0,      Pe,0,       CaO        MgO        Na.0        K.O  H,0 

67-96        8-48        1'04        0-47        O'SS        [0  74]         128        14QS   =  100 
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ArtiL— Cirstak  have  been  obtained  by  WOfaler  from  heated  waters,  and  he  inferred  that  a 
tampeialure  of  180*  was  Decesaary  to  the  result.  He  stated  that  when  heated  in  water  to  this 
tem^terature  under  a  pressure  of  10  to  12  atmospheres,  it  toims  a  soltitlou  which  ciystailizes  oa 
oooliug.  Pearly  radiated  crystals  were  formed  by  Becquerel  through  the  action  of  a  solution  of 
potassium  silicate  oq  plates  of  calcium  sulpiiate  (gypsum).  Dauhr^e  has  delected  cr^tnla  of 
apophvllite  in  the  Roman  works  at  th^  hot  springs  of  Plombidres. 

Also  obtained  by  Doelter  (1.  c.)  by  recrystalTizatioD,  the  powdered  mineral  being  digested 
for  S  weeks  in  a  closed  tube  at  ISO'-lw"  with  water  containing  carbon  dioxide;  minute  tetrago- 
nal crystals  were  the  result.  Again  from  okenite  by  heating  with  potassium  silicate  and  car- 
bonated water  at  300'  for  30  days. 

By  tb«  fuafon  of  apophylUte  and  alow  cryatallization  the  hexagonal  O&BiOt  (p.  878)  «»9 
obtaitied. 

Ret—*  Min  ,<186.  1852;  also  accepted  by  Dx..  MIn..  1,  125.  1863.  •  Cf .  L€vy,  Min.  Heu- 
hind.  3,  371,  1887;  Scbrauf,  Ber.  Ak.  Wien,  62  <1).  700,  1870,  Atlas  xxi;  Seligmann,  Jb.  Mfn.,  1, 
140,  ISUO.  Bumpf,  who  makes  the  species  monoclinic,  adds  several  forms  mostly  viciual,  Mtn. 
Mitih.,  X  389,  1679:  Plouer  (ref.  below)  also  adds  many  forms,  chlefiy  vicinal ;  all  of  these  are 

given  above  Bgr.  notes  on  the  itpopbyllite  from  the  Islands  of  the  liangesund  fiord  the  probtk* 
te  forms:  10-12,  -SOS.  826,  821,  Zs.  Kr.,  16,  644,  1890. 

*  Dx.,  1.  c.  *  J.  D.  D..  L.  Superior,  Min.,  4tb  £d..  804,  1854;  cf.  also  Slg..  UtO,  Sweden, 
].  c;  Cesftro,  Bull.  Boc.  Miu.,  12,  62. 1889.  >  Slg.,  tUV,  1.  c.  •  Schrauf,  I.e.  ^  Ploner.  Seiwer 
Alp.  Zs.  Kr..  18,  887. 1890.   •  Luedecke.  Andreasberg,  Zs.  Kr..  4,  626, 1880. 

*  OpHoal  anomaliei,  see  Mid..  Ann.  Mines,  10,  121,  1876,  also  Klocke,  Jb.  Min.,  2,  11  ref.. 
1880:  Klein,  lb.,  1.  258,  1884;  Doelter,  ib.,  1,  123,  1890;  also  Bumpf.  1.  c.  On  pereuttum. 
fguret,  Mgg..  Jb.  Min..  1,  09, 1881.  EUMng,  Rinne,  lb.,  2. 19, 1889.  AfWfMfrMte,  Hankel, 
jStgg.»  1B7,  168,  1876. 


The  following  are  imperfectly  defined  hydrous  calcium  sUIcata^  aereral  of  themapproxlma^ 
lug  to  okenite  and  gyrolite. 

Centrallassite  How,  £d.  N.  Phil.  J.,  10,  84,  1859;  Phil.  Hag.,  X,  1S8,  1876.  Radiated 
masdve,  the  tibers  or  columns  lamellar  and  se^wnible.  Brittle.  H.  s  8'5;  G.  ^  3'45-4'46. 
Xiusler  penrly.  Color  white  or  yellowish  white;  tlilu  laminae  transparent;  graduating  into  an 
0[}aque  white  variety,  subresinous  In  li^ster.  The  mineral  was  found  in  a  nodule  from  amygda- 
loid, near  Black  Rock,  Bav  of  Fundy,  and  coustituted  the  portion  between  a  thin  outer  Iayer» 
"cwfnA^"  and. an  inner  bluish  mass,  called  " qfanoUte."  Howobtalned: 

1.  1  SIOi  t^'86   Al.Oi  114   Ca0  27  91   MgO  U  l6  K.0  0  69  H,0  11-41  =  100  07 

Sl  54-73  3-19  31 58  —  0-76  11S8  =  lOO'TS 

B.B.  fuses  easily,  with  girling,  to  an  opaque  glass.   It  is  near  okenite  In  compoeiticKi, 
Two  analyses  of  the  so-called  etfoncUle  gave: 

SiO,     Al.O,     CaO     MgO    K,0  H,0 
O.  =s  2-495  74  16     .0  84      17-52      tr.      0-68      7  89   =  100-48 

72-52      1-34      1819      W.      061      6-91   =  99-47 

Probably  the  same  mineral  witd  centiallassite,  impure  with  much  more  sfllca;  or  It  b  chal- 
cedony, impure  with  centrallasslte.   The  name  alludes  to  the  color. 

4Mr^  gave  810.  6818,  AliOr  12-31.  Fe.Oi  101.  CaO  9-49,  MgO  1*88^  K.0  0*87.  H.0 10  06 
=  90-00 

XoHOTum  XonaItU  BammeUberg,  Zs.  O.  Ges.,  \%  88.  1866.  Xonotlitlfiu.  Ch.,  880, 
1875- 

IHasslye.  Fracture  splintery.  Very  hard.  G.  =  2-71-3-718.  Color  white  to  bluish  gray; 
DID  fc.  Tougb.  Optically  like  okenite.  Lex.  Comp.  —Perhaps  4Ca810t  +  H|0  =  BlUca  49'8. 
Ume  -484,  water^-8  =  100.   Anal.-l.  2,  Rg.,  I.  e.   8.  Heddle,  Min.  Mag..  A.  4. 1882. 

G.  SiO,  FeO  MnO  CaO  MgO  H.O 

1.  3g:ciko,  uAiU  2-710  49-58  181   1-79  48  56    ~    8  70=   99  94 

S,         -*      ffTdW    2-716  60-26       2*28  48-98  0-19  4  07  =  100-71  (0*99  =  100'?6 

S.  Stxtiwd         2-606  48-91  2  97  2-27  40-89  .O  OO*  417  A1,0.  O'll.  E.0  I'li  Na«0 

Yields  water>  Decomposed  by  hydrochloric  acid  with  separation  of  pulverulent  silica. 
Occurs  at  Tetela  de  Xonotia,  Mexico,  in  concentric  layers,  with  apophvllite  and  bustamile. 

Described  by  Heddle  (1  c  )  as  occurring  near  Kimnuicban,  LocU  Srreden,  Mull;  at  Grtbon, 
i^pposi le  Omosay.  and  on  the  north  shore  of  Locb  na  Keal.  It  resembles  a  pink  chalcedony  and 
is  cIcJ*Aly  associated  with  gjrrolite. 
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ToBERMoniTE  HtilMe,  Miiv  Map  .     tl9.  ISSO.    Maaaive,  fine  granuls 

gile  pinkish  white.  Translucent.  Anal.  — 1,  Tobermory;  2,  north  of  To 
loody  Bay. 

SiO,   A1,0,  Fe,0,,  FeO    CaO    MgO   KjO  NnjO 

1.  4B  51    2  4t>    11+    J  85    3:i  40    0  47    1  45    0  36 

2.  G.-2  -I23       JC  G2    3  90   0  6e    108    33  9S     —     0  67  0'8B 

Occurs  filling  cavitiea  in  the  rocks  near  Tobermory,  Island  of  Mull.  NeflJ 

OHAivrOMrvRPHiTE.    Oialfcomorphit  R-nlh,  Pogg.  Erg.,  6,  376,  1873, 
Hcxapoiiiil,    Axis  i=r9091,  cp^*G5'' 'iti\    Id  minule  oricular  prisuu 

Tip'  =  54°  10*'.    Cleavage:  c  distinct.    H.  =5.    G,  —  2  &4.    Luster  vitrooi 

Anal.— Rath,  oa  0-2l>  gr. 


SiO,  25-4 


AljO,  4  0 


CaO  44  7 


H,0(4  CO,)  16  4 


losa  (ind 


Gives  water  in  the  clo^  tube,  becomuig;  white  and  lusterlese.  B.B.  fua 
on  the  edgee,  curling  up  like  snolecitt.  Soluble  in  h;j^droehlori(!  acid  with  I 
gciutiiioiis  silica.  From  the  Laaihcr  See.  also  from  fiiedennendig  in  ths  E 
Cavities  in  liaiedtOJ:iE!  inclusitms  in  the  lava. 

PLOMBiEHn-E  Dntdyrie,  C.  R..  46,  108S,  1858^  Ann.  Mines.  15.  344.  185 
aubatunco  which  hardens  in  the  open  air,  formed  from  the  thermal  watera  ol 
becomes,  on  hardening,  opaque  snow-whit*.  It  afforded  after  drying  at  lol 
AljO,  V.i.  CaO  34  1,  HjO  2-1  2  =  89-2,  corresponding  to  the  hydrated  calcium  a 
2H,0  =  Silica  39'5,  lime  3G%  water  2:{7-  11)0. 

Chnbazite  and  apophyllilc  in  line  crystals  aro  other  results  of  the  action 
Plombi^rea  on  the  brick  and  mortar  of  an  ukl  Roman  aqueduct,  besides  hyalHl 
perhapa  acolceite  and  liarmotome. 

LoutSiTE  Honeyminn.  Prw-  Nova  Scotia  Inst.  Nat.  Sc.,  5,  15,  1878.    A  trt 
leek-green  mineral,  streak  while;   fracture  splinteiT-    H.=6'5.    G.  —  a^l. 
hydrochloric  acid.    An  aimlysiH  by  H.  Louis  gave:  f?iOi  6374,  AljOi,  0"57,  Ft 
CaO  17-27,  MgO  0-:iS,  K,0  3  38,  Na/J  OOS,  H,0  12-9(5  -  9963.    This  form 
approximately,  t-o  CaO..3SiOj.2H20,  wliich  requires  Silica  t>6'2,  lime  20'6,  wate: 

It  needs  further  examination,  espeoially  by  the  miurtiacaiw.  with  reference 
of  admixed  sUica.    Named  for  H,  Louia,  Esq.,  of  Londonderry,  N.  S. 


2.  Zeolites. 


The  Zeolites  form  a  family  of  well-defined  hydrous  silicates, 
composition,  in  conditions  of  formation,  and  hence  in  naethod  of  occi 
are  often  with  right  spoken  of  as  analogous  to  the  Feldspars,  like  ' 
all  silicates,  of  aluminium  with  sodium  and  catcium  chiefly,  also  ran 
strontium;  tnagnesium,  Iron,  etc.,  are  absent  or  preseut  only  throu, 
alteration.  Further,  the  composition  in  a  number  of  cases  correspi 
a  hydratetl  feldspar;  while  fusion  and  slow  recr3'stalUzation  result 
tion  from  some  of  them  oi  anorthite  (Ca^AlaSijOg)  or  a  caleium-albitc 
as  shown  by  Doelter.  The  Zeolites  do  not,  however,  form  a  single  £ 
related  in  ciystaUization,  like  the  Feldspars,  but  include  a  number 
groupa  widely  diverse  in  form  3.nd  distinct  in  eompoeition.  A  trai 
position  between  certain  enrl  compounds  has  been  more  or  less  well 
certain  eases,  but  unlike  the  Feldspars,  with  these  species  calciu 
seem  to  replace  one  another  and  an  increase  in  alkali  does  not  go  M 
in  silica. 

Like  other  hydrous  silicates  they  are  characftrized  by  inferior  hi 
from  3'5  to  ,5'5,  and  the  specific  gravity  is  also  lower  than  with  cor 
hydrous  species,  chiefly  2'0  to  2'4.  Corresponding  to  these  chara 
rather  readilv  decomposed  by  acids,  many  of  them  with  gelati 
intumescpnee,  B.B.,  which  gives  the  name  to  the  family  (from 
AiSns,  stnne)  is  charnctenstie  of  a  large  part  of  the  species. 

The  Zeolites  are  all  secondary  minerals,  occurring  most  comme 
and  veins  in  basic  igneous  rocks,  as  basalt,  amygdaloid,  diabase,  etc, ; 
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in  granite,  gneiss,  etc.  Iq  these  cases  the  lime,  and  in  part  the  soda,  has  been 
chiefly  yielded  by  the  feldspar,  the  soda  also  by  elteoUte,  sodalite,  etc.,  potash  by 
Jencite,  etc.  The  di£Ferent  species  of  the  family  are  often  associated  together,  and 
^BQ  with  pectolite  and  apophylUte  (sometimes  included  vifh  the  zeolitw),  datolit^ 

prehnite  and,  further,  calcite. 

The  conatitiitloD  of  the  ZeoUtes,  particularly  with  reference  to  the  part  played  by  the  water, 
hu  been  discussed  by  maQyauthors.  See  Damour,  Ann.  Ch.  Phys.,  63,  43&-4Ht,  1858.  Hahtifutl 
ftDd  Durocher,  Ana.  Mines.  9,  825,  1846.  Kg..  Min.  Ch..  1860,  1879.  Lemberg  (artlf.).  Zb. 
Ges..  28,  535  et  teq,.  1876.  Streng  (chabazite  group).  Ber.  Oberbeas.  Oes.,  16,  74-128. 1877. 
Frewnius  (philUpsite gioup),  Zs.  Kr..  3,  4A,  18TO.  JaniiBSch  OieuUndite,  etc.),  Jb.  Hln.,  a,  MB^ 
1883.  Friedd  and  Baraafn,  Butl.  Soc.  Gb.,  42,  008.  1684.  Hencb,  Inaug,  Dias..  ZDrtcb.  1887. 
i}oelter(artif.).  Jb.  Mia.,  1,  118.  1890. 

On  the  effect  of  loss  of  water  upon  the  optical  propertiM,.8ee  Rione.  Jb.  Uln.,  2, 17-88, 1887. 
and  Ber.  Ak.  Berlin,  1168. 1890.  Riune  shows  that  seotlona  after  having  been  beated  until  the/ 
became  opaque  may  be  made  transparent  again  and  suitable  for  optical  examination  by  immer* 
aion  in  oil;  important  molecular  changes  are' thus  shown  to  accompany  the' loss  of  water,,  {jk 
some  cases  they  serve  to  explain  the  anomalous  optical  characters  often  observed  in  natural 
crystals  (cf .  chabazite,  saalcite.  etc. ).  See  also  Doelter,  1.  c. ,  and  other  authors  noted  beyond.  A 
summary  of  the  optical  relations  of  the  various  species. with  reference  to  the  means  o'  distlDgulth* 
tog  between  them  by  the  microscope,  is  given  by'Lcx.,  Bull.  Soc.  Min..  8,  Zil  €tteq.,  18Bo. 

The  species  are  arranged  on  the  same  method  as  the  anhydrous  silicatee,  first  the  highly  acid 
species,  Ftilolite  and  Hordenite.  then  the  metasilicates,  including  much  the  larger  part  of  th» 
ifamily.  and  Anally  the  normal  ortbosiUcateo.  For  the  most  part  the  qMKdes  fall  in  d^tflnto 
^roapB. 


436.  Ptilolite 

437.  Kordenite 


438.  Henlaadite 

439.  Brtwsterlta 


Mordenite  Groap. 

(Ca,K,.Na,)Al^i„0„  +  5H,0 
{Ca,lla„K,)Al,Si„Oi,  +  6|H,Q  Monoclinic 

a  :  i  ri  =  0-4010:l;0*4279      =  88° 


Healandlte  Group.  Monoclinic 

H,CaAJ,(SiO,),  +  3H,0  0-4035  :  1  :  0'4393    88'  34^' 

H,(Sr,B»,Oa)Al,(SiO,),  +  3H,0  0-4049  : 1 :  0-4804   86"  20' 


44a  SpistUbite       H«C!aAl,(SiO,}.  +  3H,0 


05043:1:0-5801  64"  38' 


441.  ThiUiputo 

442.  Harmotome 

443.  Stilbite 


Piiillipstte  Group.  Monoclinic. 

(K.,Crt)Al,Si,0„  +  41H,0         0-7035  : 1 ;  1-2563  56*  37' 

H,(K„Ba)Al.Si,0,.  +  5H,0       0-7032  :  1  :  1-3310  55"  10' 

(Na„Ca)Al,Si',0.,  +  6H,0  0'7623  : 1  :  1*1940  50"  50' 


444-  Oisnumdite       CaAl,(SiQ,).  +  4H,0  ?      Moaoclinio.  Pseudoteti-agonal. 


446.  I^nmontite      H,CaAl,Si,0„  -«3H,0  Honoolinio. 

J  :  d  =  1-1451 :  1 :  0*6906  >8»  68*40^ 
446.  .Z^banite       Ca.Al,(SiO.).  -|-^H,0 
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ChabRzite  Group.  RhomboliedraL 


447.  Cfaabaiite   (Ca.Nfi.)Al.Si,0„  +  6H,0,  pt 

448.  Omelinite   (Na,Ca)Al,Si.O.,  +  6H,0> 

449.  levynit*     CaAl,Si,0„  +  5H,0 


rr'  i 

SS"  14'  1-0860 

68**  8'  0-7345  or  |i=M017 

73"  56'  0-8357      ff=  MI43 


450.  Analcite 

451.  Faigaute 
453.  EdingtoiLite 


NaAI(SiO,).  +  H,0  leometric 
H,Na,CaAI,(SiO*,),.  +  18H,0  iBometric 
BaAl,Si.O„  +  3H.0  Tetragonal. 


453.  Hatrolite 

454.  Booleoita 
465.  XeioUte 


KatroUte  Group.    Orthorhombic  and  Monoclinic 
Na,Al,Si,0..  +  2H,0 


Ca(A10H),(SiO.),-t-2H,0 
(  Na,Al.Si,0..  +  2H,0 
\  3[CaAl,Si,0..  +  3H.0] 


0-9785  :  1  :  0*3536 
0-9764  :  1  :  0-3434  89"  18 


Tbomsonlte  Group. 

456.  Thomsottite  (Na„Ca)Al.(SiO,),  +  S^H.O  Orthorhombic.    0-9932  : 1 :  l-OOW 

457.  Hydronephelite       HNa^I,<SiO,),  +  3H,0  Hexagonal. 

Banite  (Na„0a)AI,(SiOJ,  +  2H,0 


Mordenite  Group. 

436.  PTELOUTS  W.  Orou  and  L.  0.  BaHn;  Am.  J.  Sc..  32.  117. 1886. 

In  short  capillary  crystalline  needles,  aggregated  in  delicate  tufta  or  fonniif 
loose  spongy  masses. 

Cleavage  perhaps  basal.  Luster  ritreons.  Colorless,  w^ite  in  the  mssk 
Transparent.    Extinction  parallel. 

Comp.— RAI,Si„0,.+  5H,OorRO.Al,0,.10SiO,.5H,0.  Here  R  =  Ca :  K, :  N\ 
s  6  :  2  :  1  approx.,  which  requires:  Silica  70-0,  alumina  11*94  lime  4*4.  potaui3-4> 
soda  0-8,  water  10-5  =  100. 

Anal.— Eokins.  1.  c.  on  air-diied  material: 

SiO.  AUOi  CaO  KiO         )7a>0  B.O 

70-35  11-90  8-87  2*83  4-77  1018  =  9B-90 

The  loss  of  water  Iwginaing  at  100*  C.  goes  on  steadily  up  to  800"  or  860',  when  sD  ^ 

expelled, 

Pyr.,  etc.— Fuses  B.B.  to  a  clear  glass.  Gradually  decomposed  by  sulpfauric  acid.  >>» 
hardly  acted  upou  by  hydrochloric  acid,  even  wheu  boiling. 

Oba. — Occurs  upoo  a  bluish  cbalcednny  id  cavities  in  n  vesicular  augite-andesyle  wl^cb 
found  Id  fragmeots  io  the  conglomerate  beds  of  Grceu  ftod  Table  mouotaias.  JefTersoo  0>: 
Colorado. 

Named  from  nriXoy,  mag,  down,  in  allurion  to  tlie  light  dowoy  natan  of  tbe  a^Rg>u>- 
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437.  XOBSBMim  Bim,  J.  Ch.  Boc.,  17, 100;  1864. 

Monoclinic.  Axes  &:i:d:=  0*40099  : 1  :  0-42792;  0  =  88"  29f'  =  001  A 
100  Pirsson'. 

100  A  110  =  21"  50'  38",  001  A  101  »  46"  3'  37",  001  A  Oil  =  23"  9' 86", 

Fom :  b  (010,  ^1).  « (001.  0).   I  (460,  i-^),   t  (301,  -  »4),  « (901,  2-1). 

Angles:  U  "  =  58*  14',  U=:tS'W  «(  =  «68*  40^,  «  =  66'8'.  <i'  =  *30'18'.  ft -85*  46', 
to  =  •  86*  7  . 

The  form  spproxinutM  veiy  dosely  to  tiiat  of  heulandlte  (p.  574),  if  the  occurring  prism 
Is  made  460,  u  above. 

In  minnte  crystals  tabular  I  b,  resembling  henlandite  in  habit  and  angles. 
Crystals  in  groups  by  growth  |  b;    also   radially  arranged. 
In  small  hemispherical,  reniform,  or  cylindrical  concretions. 
Structure  fibrous. 

Cleavage:  b  perfect.  Fracture  uneven.  Brittle.  H.  =  3-4. 
Q.  =  2-08  How;  2'15  Pirsson.  Luster  vitreous;  on  b  pearly; 
in  fibrous  forms  highly  silky.  Color  white,  yellowish,  or  pinkisn. 
Translucent  on  the  edges.  Ax.  pi.  and  a  J_  b.  Double  refrac- 
tion weak.  Extinction  inclined  about  15°  to  d,  or  t  A  =  — 
73"  30',    Axial  angle  large. 

Omp,— 3RAl,Si,.0„  +  20H,0  where  R  =  K, :  Na, :  Ga  = 
1:1:1.  Percentage  comnosition :  Silica  67*2,  alumina  11*4,  lime 
2-1,  aoda  2*3,  potash  3*5/water  13-5  =  100. 

AnaL— 1,  How.  1.  c.   2,  Phwon,  Am.  J.  Sc.,  40,  283, 1890. 


V 


y 


Wyoming,  Pfmon. 


SiO,     A1,0,      CaO     Na,0     E,0  H,0 
1.         »   88-40      ia-77      8-46      a-86»       —        1803  =  100 

S.  66-40      1117      I'M      2-27      8-68      18*81  Fe,0. 0-fi7,  UgO  017  s  80'41 

» Ind.  0  09  to  0-28  StO. 


Hie  powdered  mioeral  loaes  8  to  6  p.  c.  after  an  hcmr'a  exposure  to  a  temperature  of  100*. 

Pyr. — B.B.  fuses  with  some  difficulty  and  without  intumeaoeDCe  to  a  white  enamel.  Not 
perfectly  deoompoeed  by  acida, 

OlMk — Occurs  near  Morden,  Klnr^  Co.,  Nova  Scotia,  in  trap,  with  ap(^ylllte,  barite,  and  a 
prebnite-llke  mineral;  at  Peter's  n>lnt,  eight  miles  west,  with  gyrolite.  Also  in  western 
WyomiDg  near  Hoodoo  ML.  on  the  ridge  nirmlng  the  divide  between  Clark's  Fork  and  the 
Citst  Fork  (Lamar  R  )  of  the  Yellowstone  river;  it  occurs  In  cavities  in  a  decomposed  amygdi^ 
luitlal  basalt  Id  crystals  and  in  spherical  coDcretiona. 

Ifameil  after  the  origins]  IochIUv  in  Nova  Sratfa. 

TtoC—'  Wyoming,  Am.  J.  Sc..  40.  232.  1890. 

Stkbleite  How,  Min.  Hag..  2,  184,  1878.  A  partially  altered  mordenite,  found  as  red  or 
rrd-iisli  pink,  or  clialk-white,  I»1K  varying  in  size  from  one  to  two  and  a  half  inches  in  diameter, 
embedded  in  a  reti  clay  In  cavities  iu  trap.  Aiw  in  otiier  forms,  closely  associated  with  stilbite. 
Ill  ptirt  soft  and  clialk-llke;  in  part  bard  and  unaltered.  Gelatluizes  with  acids.  Locality 
Cape  Split,  18  miles  west  of  Cape  Blumldon,  N.  S.  Named  after  the  collector,  Mr.  Joseph 
Steele  of  Scot's  Bay,  N.  S. 

PsBTJDONATROLiTB  Orattarola,  Att.  Soc.  Tosc.,  4,  229,  1879;  Boll.  Com.  G.,  284,  ISTZ. 

In  minute,  acicular  crystals.  H.  5-0.  Luster  vitreous  to  pearly.  Colorless,  white  iu  the 
maae.     £xtIuctIon  parallel. 

Mean  of  three  analysea: 

BiO>  62-64    A1.0, 14  76    CaO  S'04    MgO  tr.    Alk.  1-00    H,0  14'83  -  101*76. 

II.B.  fuses  less  readily  than  natroUte.  Putially  soluble  in  hydrochloric  add.  From  the 
anttulte  of  San  Ptero.  Elba,  where  it  occurs,  associated  with  stilbite,  in  slender  crystals  showing 
gLx  planes  in  tbe  prismalic  zone;  they  are  not  terminated,  being  attached  at  both  extremities  to 
tbe  walls  of  the  cavities  in  which  they  are  found.  The  mineral  was  originally  described  by  the 
aatbor  (18T2)iis  natrolite,  from  which,  however,  he  showed  It  to  dlifer  widely  In  composition;  h 
gf^cdm  f  urtlier  examination. 
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Heulandite  Gronp.   M  onoclinic 

•I3B.  BEUXJUromi.  Blattriger  Zeollth  Meyer,  Beschaft  Qes.  N.  Fr.  Berllo,  4.  ITU; 
Bqfm..  Ht-r^m.  J.,  480,  1789.  Blatter-Zeulith  (var.  of  Z.)  Wern.,  1600,  Ludw.  Min..  4».  IHUS 
BLilblie  pt.,  ^tilbiteHnamorphique,  K.  Tr.,  3,  1801.  EuzeoHth  Breiih.,  HofEm.  Min.,  4,  b,4i 
18ie.  Ut^uluudite  Brooke,  Ed.  Pbil.  J..  6.  113,  1832.  LiDColnite  Hiiehcoek,  Rep.  O.  Mu. 
1833,  4^?,         663,  1841.   Be&umontite  Uvy,  Inst.,  465,  18»U,  and  Ano.  Hioes,  17,  010,  \m. 

MoTioclinic.  Axes:  a -A -.6  =  0-40347  :  1  :  0-42929;  >ff  —  88**  =  001  a 
100  Dfs  Cloizeaui'. 

100  A  110  =  21°  58',  001  A  101  =  46°  1^',  001  A  Oil  =  23°  13^'. 

Fornu' :  e  (001,  0)  t  (301,  -  0^}  w  (021,  ^)  «  (111,  1) 

a  (100,  i  i)  m  (110,  /)  « (301,  3-i)  •  (053,  •  (231,  8;" 

b  (010,  t-ij 


1.  2.  3.  4. 


Fig:6^  1,  Campsie  Hills,  after  Grer.   2,  Beatunontite,  Jones's  Falls.   S.  4,  Moatecchio 

Uaggiore,  Artloi. 


mm  "  =  *48"  56' 

ct  =  *68'  40' 

CM  =  *66°  0' 

ft  =  129*  40' 


XX'  =  81'  17' 

ex  =  40*  S8i' 

tt*  -  94*  3' 

em  =  88'  41' 


m   =  49*  40i' 

et>  =  67*  84 
««'  =  88'  9" 


«D'  =  40*  as* 

m<  =:  83*  44 
WW'  =  88*  T 


Twins:  tw.  pi.  a.  Crystals  sometimes  flattened  ||  the  surface  of  pearly Inster; 
form  often  aaggestive  of  the  orthorhombic  system,  since  the  angles  cs  and  ci  differ 
but  little.  Crystals  often  made  up  of  subindividuals  in  nearly  parallel  position. 
Faces  usually  undulating;  b  often  deeply  depressed,  the  orthodomeB  bnght  but 
striated  ||       Also  in  globular  forms;  granular. 

Cleavage:  6  perfect.  Fracture  subconchoidal  to  uneven.  Brittle.  H.  =3-5-4. 
G-.  =  2-lS-i"22.  Luster  of  b  strong  pearly;  of  other  faces  vitreous.  Color  varioQi 
shades  of  white,  passing  into  red,  gray,  and  brown.  Streak  white.  Transparent 
to  sublranslticent. 

Opticiilly  +•  Double  refraction  weak.  Ai.  pi.  and  Bx^^b.  Ax.  pi.  and 
Bxif  for  some  localities  nearly  |  c;  also  for  others,  nearly  J_  c  in  white  light  (Di.). 
Bx^  A  ^  =  +  571°  Rinue,  etc.,  see  below.  Dispersion  p  <  v,  when  ax.  pi.  \  (', 
p  >  V,  when  X  c;  also  crossed  very  strong;  the  ax.  planes  for  red  and  blue  in- 
clined from  7^  to  12°.  Axial  angle  variable,  from  0°  to  92°;  usually  2E,  =  52', 
«Ebi  =  53^  Dx*.    Also,  Artini^ 

Mont*cchio  Magglore        2E,  =  81*  14'      2E,  =  94"  27'      3Ey  =  88'  54' 
Also  3JB  ~  92*  46  and  at  150°  2E  =  108'  60'  ia  white  UghL 

a  =  1-498  /3  =  1  499  r  =  1505  L^vy -Lex.* 

RiDiiQ  foiiod  for  crystals  from  Andrensberg  the  iDcllnatioD  of  the  ax.  pi.  to  d  = -f- 
(i.e.  it]  obiusL-  angle  of  ti  and  i);  bence  Bx^  a  <^  =  +  57^';  for  others  from  Viescb.  these  sngkl 
were  0°  ami  85f  respeclivelv;  for  Beruflord  +  8°  and  83i';  Fassathal  52°  and  59*  .  Letrl^- 
give  Bs,  A  ^  -  +  85°  30  .  For  Turkestan  crystRln,  ibe  ax.  pi.  is  inclined  0°  80'  to  c  (OODBrem., 
and  =  153°  3i> ,  2Eb,  ^  .IS'  20'.  For  crystals  from  tbe  Serra  de  Botucatu.  Brazil.  the»"  pl 
maked      Angle  of  19°  So'  wilb  e  Cor  dV  seotions  1  b  show  tw.  lamells  |  c,  Hussak,  t  c. 
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For  M<MitecGhlo  Haggiore,  Negri  found  the  ax.  pi.  inclined  about  -|-  84°  to  A,  and  heasm 
nearly  normal  to  i  (SOI)  ur  Bz,  a  ^  =  +  57i';  Artini  made  this  angle,  for  the  same  locality, 
—  84  ,  and  the  ax.  pi.  nearly  normal  to  «  (2U1),  but  obviously  by  error  (cf.  Negri). 

Sections  1 6  are  described  by  Mid.  as  having  a  division  into  four  sectors  for  all  of  whidi 
Bx.  X  b,  but  the  ax.  pi.  and  the  ax.  angle  are  variable.  Increase  of  temperature  to  ISO'  chancea 
these,  but  they  return  to  the  original  condition  upon  the  reaasumption  of  the  water.  HeatecTto 
180°  the  sections  become  opaque  and  the  change  is  permanent*. 

This  subject  has  been  later  studied  by  W.  Klein  and  particularly  by  Rinne;  the  latter 
describes  the  presence  of  five  sectors,  more  or  leas  sharply  detined  in  polarized  tight,  in  sections  |  ^, 
bounded  externally  by  the  usually  occurring  planes,  that  bt>unded  by  «  (201)  having  an  hour- 
glass form.   These  sectors  show  a  rather  wide  variation  lo  the  position  of  the  ax.  plane. 

Increase  of  temperature  (Rinne)  causes  the  axial  angle  to  diminish  and  at  150°  the 
division  into  sectors  no  longer  exists;  further  we  have  ax.  pi.  ]  b,  and  a  X  £  (001);  the  structure 
then  is  that  of  an  ortborfaombic  crystal.  It  the  heating  is  carried  on  till  tiw  crystal  loses  its 
transparency,  further  change  goes  on,  the  sectors  reappear,  the  ax.  pi.  is  x  fraud  t  becomes 
X  (301).  If  strongly  heated,  the  orientation  remains  the  same  but  the  division  into  sectors  dis- 
appears and  the  double  refraction  before  strong  becomes  weak,  and  the  bright  polarizaticxi- 
colors  are  changed  to  a  bluish  gray.  Finally  by  ignition  on  a  platinum  foil  the  double  refraction 
almost  entirely  disappears.  The  changes  are  obnously  connected  with  the  loss  of  the  water,  two 
molecules  of  which  go  off  at  ISO"  and  a  third  at  loO',  all  being  water  of  crystallization;  this 
water  is  reabsorbed  in  moist  air. 

Comp.— H,OaAl,Si,0„  +  3H,0  or  5H,O.CaO.Al,0,.6SiO,=  Silica  59%  alumina 
16-8,  lime  9  *2,  water  14  8  =  100. 

Strontium  is  usually  present,  sometimes  up  to  8-6  p.  c.  as  shown  by  Jannascb. 

AnaL— 1,  2,  Lemberg,  Zs.  O.  Ges.,  28,  658.  1876.  8,  Jannasch,  Jb.  Min.,  2.  276,  188$. 
4,  B,  Id.,  ibid.,  2,  88, 1887, and  Ber.  Ch.  Ges..  20,  846,  1887.  6,  Biltz.  ibid.,  p.  44.  7,  Igelstr&m, 
fb.,  361,  1871.  8,  Uersch,  Inaug.  Diss.,  20,  ZQrich,lB87.  9,  Cobeo,  ib..  116,  1875.  10,  Sansoni, 
AtL  Soc.  ToBC..  4,  176,  1879.  ll,  L.  Oonzaga  de  Campos,  quoted  by  Hussak,  Bol.  Comm.  Geol. 
8.  Paulo,  No.  7, 1880.  U,  Enerr  &  Schoenfeld,  Am.  Ch.  J. .  6, 418, 1884.  Also  6th  Ed.,  p.  445. 

G.       SiO,   A1,0,  CaO  Na.0  K,0  H,0 

1.  Fassatbal                        60  24  16-58-  6  80   1  01  0-80  15-54  =  100 

2.  BeruBord  66-66  17-89  8-03  1  88  0-50  16-07  =  100  [100-40 
8.  "  S  aO  167-71  •  16-48  6-96  I  SO  0-86  16  86  8rO  0  66,  Li,0  0  06  = 
4.  Andreasberg  2*247  I  66  10  17-66  4  26  882  0-27  16*28  BrO8-64,Ll)O<r.==101'(KI 
ff.  Fassathal            2196      60-07  16-87^  4-89  2-86  0*44  16  89  SrO  1-00=:  100-62' 

6.  Teigarhoro  68  48  16-44  7  00  1  40  0-21  16-45  SrO  0  86  =:  100  28 

7.  LunddOrrsfjail  57  00  16  25  8  90  —  —  17  40  =   99  56 

8.  Djupivogur          2-207  68  18  16-86  721  2  07  —  16-84  =  100  15 

9.  Orange  Free  State  50-68  16-82  6-96  1-42  0-82  16-80  =  100-84 
30.  S.  Piero,  Elba  57  16  17  72  9  68  tr.  tr.  16  80  =  101-80 
11.  Botucatu  68-10  16-67  S'ftO  0-61  3-86  16-16  =  100-70 

13.  Adamstown,  Pa.    8  3        67-68  17  06  6-78    ir.    113   16  61  MgO  0  69  =  99-»4 

'  Incl.  FesOa.  ^  Incl.  0*62  p.  c.  FeaOa. 

Tbe  red  color  of  the  Fassa  crystals  Is  due,  according  to  Kenngott.  to  minute  cryBtallluB 
l^rains  of  another  mineral,  probably  iron  oxide. 

According  to  Damour,  the  FftrOer  mineral  loses  part  of  its  water  in  dry  air,  which  It  retakea 
fo  ordinary  air;  the  loss  of  the  mineral  is  2-1  p.  c.  at  100'  C,  and  8*7  p.  c.  between  100°  and  160* 
C;  and  Uiis  is  restored  ag^  after  24  hours  in  the  air.  At  190°  the  loss  is  12-8  p.  c;  and  by  the 
end  of  two  mouths  all  is  regained  but  2*1  p.  c. 

Jannascb  found  for  Berufiord  beulandite.  Jb.  Min.,  2,  269, 1884.  also  later,  ibid.,  2.80,  1887: 

IVmp.  100°-110'      150=-160°      SOO"       250"        800°      840'-860"  ign.» 

HjO  8-88  6-97         8  05       8  89       18-66        18-46        Vi'9A  p.  0. 

*  Over  the  blast-lamp. 

Herach  obtained  the  following  results  (see  anal.  8)  after  two  hours'  heating  at  each  tem|MC^ 
Store. 

Temp-  100°         145°         195"  350"  290"         red  bt. 

8-64         6-14         7  47         10-97        18  06         16  84  p.  e. 

Pyr.  As  with  stilblte.  p.  584, 

£>lMi. — Seiilandite  occurs  principally  in  basnltic  rocks,  associated  with  chabadte,  stilblte^ 
«nd  otber  zeolites:  also  in  gneiss,  and  occasionally  iu  metalliferous  veins. 
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SILICATES. 


The  linent  spfcimeos  oi  Ihb  epccies  comt  from  Btfnifluril.  and  elsewtiere 
f^rOf;  in  iiriiisli  India,  near  Bnubay,  oa  the  ixhiiids  of  Klepliartin  and  Carail 
roatl  ruiiiinirs  in  Hit*  Hl)i>r  uud  TH^l  G-ln'ts,  mid  m  ullier  points,  tl  »\m  occurs  I 
Hil]>i.  ncjii'  Gbificww:  on  tlie  I.  of  8kye;  in  ihe  Fus^n  Iml,  Tvml;  Andreafibcrg.  I 
hiid  litjflis^finit,  liohi'iTiia;  Poremlm,  PcjLiiid;  JIjiriciivudorT,  IH'»nivi8:  JicudOrfd 
Sasiiny;  Siheda,  al  I^erchJiKik,  Wc.  i  in  the  amypdnloiil  of  Abyssinm;  in  aug 
8i-"rrti  di'  lioIui'Hlii,  Brazil,  Ritd  VHritlit'suttuir  al  C'miipsie  in  Hlii  ijii>;sliiie.  with 
111  Fii»»ilIi)l1,  Tyro] ;  jdfi*  od  ttie  Bc^utbL'm  slupe  of  Lhe  Ak  Uurcimu  Ml!i.,  Turk 
&te  bE-dii  til  Areudnl. 

Id  \\i.it  Uniicd  Htiitea.  with  stilbUc  bikI  cluthji^ite  ou  g'lieisa.  nt  Hiidlrme.  C 
Mns^.,  wElli  iIk-sk  iiiineruls  ami  dfilijlile.  apnptiyllile,  etc..  in  ftuiygdstliwi  iit  & 
Juraey;  Bjiiiriu^ly  Kipp's  Buy,  New  York  It^land.  oo  giii-iss.  hIouj;  wiiL  slilbiK 
<|uarry,  llittoidiutcsti  V.me,  ueiir  rhil!kdi?lp]iiii,  epnrin^ly;  im  iiortli  shore  of 
bfllweeii  Pigeon  Biiy  iitid  Fond  du  Uic;  h\  rnitmie  cryslids. -wldum  over  linK  « 
taaydtfciir,!',  ni  Jont-^'s  F^illti,  near  Bullinior^,  on  a  syeuilic  a{:lii;il  ^Levy's  beant 
cry!*lMlli't;in[diiC!vlly  nDil  i.i]itkttlly  idenlic'sl  wilh  ht'iilunrlite), 

Ai  Pi'lcr's  Puinl,  Mora  Jsrotiii,  it  ucciirs  in  nmygdnJciid,  iiresenting  wlii 
culcini,  iiud  asHociitHHl  will)  lunmoiilite,  npopliy1li|.t'.  tlMiiusoDitt!,  elc;  also  at  Ch 
cryi^lnte  an  iucli  and  ti  liiklf  in  kn^li:  at  MarliHl'a  Covu,  Islt)  ilaute,  Fnrlridgt 
Creek,  Two  Islands,  Hnll'ft  Harlinr,  Long:  Point.. 

Nmimid  afr-er  iJie  Knglisli  mineralofft'cal  collector,  H.  HeulaQd,  wlioae  cabin 
of  tlie  cliissiml  work  [1!^^)  of  \Ji\y. 

Artif. — (iblitlncd  by  IJoeltei-  by  recTyslallizution  nf(er  digesting  Ibc  powdi 
11  dnVN.  in  AVatcr  c-ontidnin^  riiiln>ii  fli«?iid«  at  ]  70-  in  a  ftUnSwl  lubti.  The  t^ryslt 
■clcrfHlic  form.  An  aiiiklyeis  gave  UiiU-rwcissHfliieT:  BiO, M.  Al,Oi  14'(*3, 
3  3fl,  HjO  IS'IO  =  100.  Alsfi  bv  digesting  pulvtrizod  auoribile  wilL  frisb  prtK 
CHfboniiied  wnttr  for  14  days  al'3O0  .    Jb.  Min,,  I,  12^,  1890. 

LtiJibfL'g  altowft  that  by  di;?«*iioit  in  a  pnlFiBsimn  or  sodium  cbloride  bdIu 
tlim:  idkiilj  nitiltda  may  umdi*  to  rcplnct  llic  cuk'tuiii,  fugniiag  a  patasb-  or 
(Kflli.siilbi!,  Nnti-otiHtilbit).    Zs.  G.  Gefi.,28.  SfW.  ltiT6. 

Ref.— '  Min.,  p.  435,  liWa;  Uie  riisults  of  Eremcyev  agree  closely.  VL,  Mil 
187.^,  Tbc  vt-riicitl  axis  bus  bt'ie  (h«  wilh  Mir. )  lialf  liit^  kngtlt  assumed  Dx.  a 
witJi  wiif>m  I  ^  101,  9  ^  101.  tl-  ^  U2,  etc.    With  »  ^  101.  t  =  \m.e 

aho  Uinne,  ,Ib.  Min.,  2,  25,  ISST.  Breitbaupt  luade  it  liricliiilc,  Min.,  3,  440,  18 
Min..  517.  1874. 

'  Cr.  Mir,  M1d„  p.  438,  1852;  Gr«g,  Min,.  185,  1838^  Dx..  ].  c.wljogiTea 
lhe  »ymliol  01>7,  rtr  iu  tliepmirion  here  tJikt-n,  0'18'7. 

KrL-in.,  Tiirktsiao,  I,  c.  *  1  c,i  liinnc,  \.  c;  L^?y-Lcx..  Min.  Rd 
Anini.  Ki-nd.  Acc.  Liar.,  4,  RSfl,  1888;  Negri,  Hiv.  Min.  Ital.,  7.  90.  1890. 

*  Dn  ibe  ettoct  of  lie«l,  Dx.,  1-  c.  ftud  N,  R,.  138,  18BT;  MJd,.  Bidl.  Sec.  M 
W.  Kkiii,  Zs.  Iir..  a,  54.  1884:  Hinne,  1.  t-.,  and  Ber.  Ak.  Berlin,  p.  1193,  1S90. 

Ory/jtk,    Ori?.ite  Qrntiarota.  Alt.  Soc.  Tosc,  4,  226,  1870. 

In  rnnncH^linic^  crystals,  soinewbnl  resembling  rice-griitiw.  Htitilt  prisutatii 
g  fOUi.  und  rarely  6  (010).  Measured  iuiglea  (upprox.):  mm  "  =  40'  3U',  gg  —  3 
10'.  II.  =6.  Q.  =  2  345,  Luster  viireuns  to  pearly.  Color  wliite.  A  Irli 
earHer  suggestiid.    Composiliou,  like  beulandite.    Atialysea,,  Qmttarola,  I.  c. 


SiO,  SS  .H 
59-20 


AI.O,  1079-     CiiO  867 
1571  1031 
"  Wilh  aoiiie  CaO. 


Alt-  (T. 

tr. 


41 

Observed  in  granlle  biocks  from  Fonte  del  Pri»te.  Elba.  Named  from  opv 
made  dimoruhoiLs  vvilb  beulandiie,  but  it  tnuy  he  idt^nticviil  wilb  it  (cL  GrOthd 
ISSO). 

439.  BREWSTBRITE.   Brooke.  £d.  Phil.  J.,  6.  113, 182S.    DiagonU  Br 

im. 

Monoclinic.  Axua  dilii^  =  0-40436  :  1  :  0-42043;  ^  —  *86*' 
aOO  Brooke'. 

100  A  no  =  33'  0',  001  A  101  =  44"  2^\  001  A  Oil  =  22* 

Pdrma:  a  (100.  l-f).  b  (010.  I  1).  c  (001.  0);  m  (110,  /),  f  (130,  i:^);  4  (Olfl,  ^ 
Angles;  mm"  -  »44°  0',  «'  -  102"  T,      -  •S'  0".  iwi  =  86°  88'. 


Crystals  prismatic*  flattened  |     facca  m,  I  vertically  striatecfT 
Cleavage:  b  perfect;  a  in  traces.     Fracture  uneven.  Bril 
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6.  =  3*45  Drar.   Lnster  ritroona;  on  b  pearly.    Color  white,  inclining  to  yelloT 

and  gray.    Transparent  to  translaoent   

Optically  +  .    Ax.  pi.  and  Bx»  X      Extinction-angle  or    yty^  e  ^Ty^ 

Bxo.r  f\h  —  -\-  2J!**.   I)i8perBion  P  >  »  weak;  crossed  dis-    .^^ 

tinct,  the  ax.  planes  inclined  1  to  %"  for  zed  and  bine. 
Axial  Euigles :  ^ 

SE;  :=  94%  2Eh  =  98-.   Again  SB  =  102°-108*  for  white  llgbt,  Dz.* 

The  axial  angle  increases  somewhat  on  heating,  from  2E,  =  08* 
48'  at  8° -8  to  95°  20'  at  105° -S.  Further  the  axial  plane  for  red  1b 
turned  through  an  angle  of  4°  54'  between  21'''S  and  146''*S. 

Sections  |  h  show  a  division  into  three  sectors:  a  central  wedge-shaped  portion  whose  sides 
make  angles  of  17°  and  18°.  respectively,  with  the  front  and  back  prismatic  ed^es;  this  has  also 
an  extinction-«ngle  of  -4- Further,  two  triangular  lateral  sectors  in  which  this  angle  Is 
40*.  Dx.» 

CoMp.— H,(Sr,Ba,Ca)Al,Si,0„  +  3H,0  or  (Sr,Ba,Ca)O.Al,0..6SiO,.5H.O.  If 
8r  :  Ba  :  Ga  =  4  :' 2  :  1,  this  requires:  Sihca  54*3,  alumina  15-4,  strontiaS'O,  baryta 
6*6,  lime  1-2,  water  13  6  =  100. 

AnaL— 1,  Coonel.  £d.  N.  Phtt.  J.,  10.  85, 18S0.  2,  Thomson,  Min..  1, 848, 1886.  8,  J.W. 
Mallet,  Fhll.  Hag.,  18,  318,  I860. 

1.  Stnmtian 
3. 
8. 

According  to  Damour,  loses  water  in  unfaeated  dried  air,  ezperlencInK  a  loss  of  weight  of 
1  *6S  p.  c.  in  the  course  of  a  month.  At  100'  C.  after  2  hours,  the  loss  is  0  2  p.  c. .  but  at  180°  O. 
7-7  p.  c,  when  the  mlneni  while  sUll  hot  Is  electric,  the  crystals  mutually  attracting;  they  have 
become  opaque  and  pearly;  by  48  hours*  exposure  to  ordinary  air,  the  loss  is  reduced  to  2*7  p.  c. 
At  100°  C,  tne  loss  is  6'2  p.  c;  this  is  reduced  to  zero  after  48  hours'  exposure;  and  at  270*, 
the  loss  is  lO'l  p.  c,  which  is  reduced  to  1'2  p.  c.  after  8  days'  exposure.  At  a  dull  red  heat  the 
loss  is  12-8  p.  c,  and  at  a  bright  red,  13'8  p.  c. 

Pjrr.,  etc.— B.B.  swells  up  and  fuses  at  8  to  a  white  enamel.  Decomposed  by  acids  without 
g«IatinlziDK. 

Obs.— -First  observed  at  Stroctian  In  Aravleshire,  with  calcite.  Occura  also  at  the  Giant's 
Ciauseway,  coating  the  cavllies  of  amygdaloid;  in  the  lead  mines  of  Bt.  Turpet;  near  fWburg 
in  Bnisgau;  at  the  Col  du  Bonhomme,  8.W.  of  Mont  Blanc,  on  a  quartz  rock;  near  Barnes, 
ia  Cbe  Pyrenees,  in  a  calcareous  schist;  and  it  has  been  reported  from  the  department  of  the  liure 
in  FVvnce. 

Kamed  after  8ir  David  Brewster  (1781-1868). 

EteC:— <  £d.  Phil.  J.,  6,  112,  1822.  Of.  Raid,  Mln.  Hohs,  3,  80,  182S ;  Pogg.,  6,  161,  1626. 
The  angle  j8  =  86*  06'  of  most  recent  authors  is  based  upon  what  is  apparently  a  misprint  In  Dx., 
JUn.,  1,  p.  481, 186S.   *  Dz.,  1.  c,  also  N.  R..  124, 1867. 


Sio. 

Al.O, 

BaO 

SrO 

CaO 

H,0 

58-67 

17-49 

6-75 

8-82 

1-85 

12-58  Fe,Oi  0  39  =  100  45 

6801 

16-54 

605 

9  01 

0-80 

14-74  =  100-28 

}  54-43 

16-26 

6-80 

8-09 

119 

18-23  =  99-87 

440.  BFIsnLBEtS.  BplstUbit  Q,  Sim,  Fogg.,  6, 188. 1886.  Monophan  BreHk.,  Char., 
079,  1883.  Parasttlbite  8.  wn  WaHenhaiuen,  Vulk.  Qest.,  201,  1808.  Reisslte  K.  e.  Fribttih, 
Ubff..  Min  Not..  9.  22,  1870. 

Monoclinic.    Axes  a:i:6~  0*50430  :  1  :  0-58006j  >?  =  54°  53'  =  OOlAlOO 
JJofle-Tenne'. 

lOO  A  110  =  22"  35',  001  A  101  =  29''  31J',  001  A  Oil  =  25"  23'. 
Forms*:  a  (100,       as  tw.  pi.,  h  (010,  i-i),  «(001,  0);  m  (110.  /);  «(l01, 1-f);  u(011,  14); 

mm  "  =  •44*  60"        «    =   88°  13'  to*  =  00*  46?  nw  «   AV  06' 

««'    =  •m'  46'         ep    =   73°  13-  «'  =  82°  21'  eg   a  •70*  14' 

00       =70"  18'         «n'  =  122°    7i'         U   =  73°  49*' 

Orystals  uniformly  twins;  habit  pi-ismatic:  (1)  tw.  pi.  a,  common;  also  (2)  tw. 
T>L  "^^^  crystals  sometimes  cruciform  penetrHtion-twins.    Faces  a  rounded, 

±  {f^Jlig^t*    In  radiated  spherical  aggregations;  also  granula". 
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Cleavage:  b  very  perfect  Fractnre  uneven.  Brittle.  H.  =  4- 
O,  —  2*25,  Colorlesa  ta  white,  jellowiah.  Luster  vitreoue.  Opticall 
II  b-   Bx»  A    =  +  Si  to  Di    Axial  angles,  Tenue: 


2Er  =  73' 
AIbo,  Klein : 
2E,  =  69' 


30'  Li  SE,  =  75"  35'  Na 
12'  '    2Ey  =  70''  45' 


2Ep  =  76' 


SEjr  =  71' 


Rinne  shnws  tb&l  whh  locreftae  of  letnperature  the  axes  c  (—  in  tbe  t 
Approach  each  olher  and  finally  unile,  wbeu  the  tiviuning  dmppears  and  ibe  cr 
rhombic  wilh  (f.  —  6,  1  =  a,  li  =  c,  Ejcpnaed  lo  the  air  the  watL-r  expelled  is  3l( 
aud  ihe  oviginal  optical  aiicl  cryslallogniplLic  characters  reaHSuined:  the  orlhorhu' 
liowevcr,  arc  retaiucd  if  tbe  crj'eisls  are  embeiided  in  Caniida  IjaJsam.  Ber.  i 
18U0. 


1. 


3. 


Fig.  1h  Itt>im'(e,  Luodeckc.   3,  Iceland^  R'mize.   ii,  4,  Treihiuam 

Comp.— Probflblv  like  beulandite,  H,CiiAI,Si,0,,  +  3H,0  oi  Ca( 
BH  0  -  8ilicii51>'2/nluminLi  16-8,  lime  9-2,  water  14-8  —  100.  A 
replacpa  part  of  the  calcium. 

Anal.— I,  fl.  Itose.  i.e.   2.  Hersch,  InMig.  Diss.,  p.  20,  Zlrich,  1S87. 
Ht!niiie«^.  Jl>.  Mill.,  2,  36S.  274.  1883.    Also  ill,.  1,  50,  1880. 

Tik-  fiKiiiuiii  is  also  written  (Grolb)  U«CasAI|{8iO,)i,  +  7H,0  which  requi 
alumiuiL  17  6,  liiufe  9-7,  water  J5-6  =  100. 

1.  BeniHorii 

2.  Djiipivosjiir 
8.  UeT-uHorfi 
4.  Lne.  uoknown 

A  zeolite,  |>nihablv  cpislilhite,  from  LunddOrrsfjJill  gave  IgelstrOm;  SiOi  S&* 
CaO  10  Ii3.  H,0  IS  fo  =  9fl'4l.    Jb,  Miu,,  861,  187L 
jAnnasch  obLaiued  further  (aual.  4): 


G. 

SiO, 

CaO 

Na,0 

H,0 

2250 

58  59 

17  53 

1-78 

14-48  =  &9« 

3-207 

58-18 

7-31 

3-07 

16  34  ^  lOO-l 

1  57"  63 

17  43 

8-oa 

1-57 

15^3  K.O.LIt 

a -247 

1  56-85 

18-68 

8-68 

1-47 

Id  60  =  101 -a 

Temp, 
H,0 


ItW-lOS^" 
1  76 


160^-1 80* 

a  .58 


200' 
4-48 


360'-380° 
10  23 


80O'-350" 
12  18 


Gf.  aian  Januafcb,  Jb.  Min.,  2,  StW.  1884;  BfM]ewi«r.  Zs.  Kr.,  8.  611. 1884,  1 
Pyr.,  etc.— U.B  tntumt'sces  And  forms  a  veBicular  cnninel.   Soluble  with  i 
perfectly  io  rotifyulniltd  hvdrocliloric  acid  without  ^relatjuizni^. 

Oba. — Occiira  with  scoledte  at  the  Berufionl  in  Icidantl;  the  FftrOer;  at  Pa 
Bmall  t]t'sh-c'o]ii'red,  crystals  i%\  Skye;  in  stuall  rt^ddi^h  rryHtftlB.  ncarlv  or  quile  of 
bile,  at  AlaigaretTilLe.  N  ScoliiL,  7  m,  K.  of  Port  Oeorfje.  Reported  as  oeciirrit 
Hpopbyltite.  ulc,  at  Bergen  Hill,  N.  J.  With  beuliiDdite,  stilblte,  etc.,  at  Viesc 
8wiizei'laad, 

Purft^iilbit^  (cf.  Tepue,  1.  c)  is  from  the  Borgarfiord,  Icelnod.  Sms»i(«  (cf, 
Ib  from  Santorin. 

Ref.— '  Pt'fig.,  6.  183,  1826.  Jb.  Min..  I.  43.  1880;  the  uagles  are  quite  una 
later  by  Trechmann,  ib,,  2,  260,  1882,  who  gives  a  (lomparatire  table  for  epj 
pamstilbite.  The  monEJclinic  clmmpler  wjui  hWi  rerogaized  by  Dx..  Bull,  ck 
1879;  It  bad  earlier  been  reg'ardcrf  as  oiibm-bnnihk^. 

*  Cf.  auLbors  noted  above.  Albo  aa  nsissite.  Hbp, ,  Mirt  Not..  9,  3S,  1870;  Luo 
I,  163,  1381.    On  pamsttlbite,  Teuuc,  Jb.  Min.,  2,  m.  1881.    Also  Hintze,  Ze.  I 
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PhiUlpslte  Group.  Monoclinic. 


441.  PhiUipfite. 


442.  Harmotome. 


443.  StUbite. 


These  three  species  bave  not  only  nearly  the  same  axial  ratios  (p.  971),  but  they  are  also 
closely  related  in  habit  and  method  of  twtnomg,  as  explained  under  the  description  of  each. 
Hie  relation  is  particularly  close  between  pbiUipsUe  aod  harmotome. 

Fresenius  has  shown  that  the  species  of  this  group  may  be  regarded  as  fonnlng  a  series,  in 


which  the  ratio  of  B  :  R.  Is  constant  <=  1 : 1),  while  the  silica  and  water  both  vary  between 
certain  limits.  The  end  compounds  assumed  are: 


Here  R  =  Ca  chiefly,  In  pbillipsite  and  stUbite,  and  Ba  in  haruiotome;  also  In  smaller  amounts 
MasiK,.  Tbe  first  of  the  alravc  compounds  may  be  regarded  as  a  hydrated  calcium  albite,  the 
second  as  a  hydrated  anorthite.  The  subject,  however,  requires  furtberstudy;  the  formulas  given 
on  p.  671  and  Iwyond  are  those  corresponding  to  reliable  analyses  of  certain  typical  occurrences. 


441.  PHTT.T.IPSITB.  Levjf,  A.nn.  Phfl.,  10,862,  1826.  Lime-Harmotome.  Ealk-Harmo- 
tom  Gfrm.  Kalk-Uarmotom,  Normalin.  Breith.,  Schw.  J.,  60,  827.  1837,  Vib..  82.  16S0,  Char., 
186.  1883.   Christianite  Dx..  Ann.  Mines,  13,  878,  1847. 

Monoclinic.   Axes  =  0-70949  :  1 : 1'3663;     =  •55*  37'  =  001  A  100 

Streng'. 

100  A  110  =  30"  21',  001  A  101  =  •90'*  0',  001  A  Oil  =  46'  2'. 

Fotnis :  a  (100.  ^-i).  b  (010,  i-i),  e  (001,  0);  m  (110. 1),  n  (120.  i-k);  d  (501.  -  54),  /  (101, 
e  (Oil. 

Angles:  mm'"  =  •00"  ^V.  nn'^SOTtO^',  <tf=WS»,  ed=IIO'm',  «»  =  60' 60'. 
m'  ^  or  4'. 

1.  2.  3.  4. 


Crvstals  uniformly  penetration -twin a,  but  often  simulating  orthorhombic  or 
tetrag"Oiial  forms.  Twins  somt'times,  but  nirely,  simple  (1)  witli  tw.  pi.  i;,  and 
then  cruciform  ao  tbat  diagonal  parts  on  b  (f.  1)  belong  together,  hence  a  four- 
fold striation,  ||  edge  b/in,  may  be  often  observed  on  b.  (3)  Double  twins,  the 
simple  twins  just  noted  united  with  e  (Oil)  as  tw.  pi.,  and,  since  ee'  varies  bnt 
little  from  90°,  tbe  resnlt  is  a  neiirly  square  prism,  terminated  by  what  iippear  to 
\f0  pyramidal  faces  each  with  a  double  series  of  striations  away  from  the  medial 
line  "([cf-  J.  2).  These  twine  may  have  the  prism  formed  either  by  b  with  its  char- 
acteristic striations,  with  or  without  the  reentnmt  angle;  or  the  external  faces 
mav  belong  to  r  (f.  2)  when  b  appears  in  the  reentrant  angle  only  (if  this  is  shown) ; 
or  still  again  the  reentrant  angle  maybe  absent  and  the  crystals  interpenetrate 


RAl,8i,0„  +  6H,0 
R^AbSUOi.-f  6H,0 


Figs.  1,  2,  Slrgwitz,  Trippke.   »,  4,  After  KOhler. 
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each  other  itTeguIarlyt  so  tliat  jin  external  face  is  formed  in  part 
Kjirelv'  tliia  double  twin,  showing  a  aqiiaii*  prreni  foriiiut]  by  Iha 
liTininatcd  by  the  uiiUBiml  form  it  (lO(J)  with  fonr  ret;iit!'ant  tiiiglw  ( 
Finally  (;j)/three  doable  twins  of  the  oi'dinuiy  typo  may  bt;  unit 
complex  form  with  ?w  as  tw.  jd,  (f.  3,  4).  TbiB  hist  may  yiehi  formal 
a  rhombic  doducahedron,  with  or  without  a  dfjuBssiou  at  the  est 
octabfdnil  ase?^;  fach  rboiubic  face  niav  tlieu  be  divided  into  four  fi«ld 
diverjjing  from  the  L'onter  and  psrallid  tn  the  prjaitioii  that  woidil  be 
plane  ou  the  octahedral  solid  angle  of  the  dodt'cahedron  (rf.  f.  3). 

Fai^L'8  often  finely  stnatL-d  as  just  uott^d,  but  striatious  sometim 
in  getiorul  not  so  distinct  as  with  harmotonn;;  also  vi  etriatt-d  [J  edg«  , 

and  f/ ( jOl )  more  or  less  distinctly  |  edge  if /t'.  C'ryatals  eithe 
gronjied  in  tufts  or  aphercs  that  are  radiated  witliin  and  bristled  w 
Buriaee. 

Cleavage:       b,  ratheir   distinct.    Fracture  uneven.  Brittle. 
G.  =  '3'2.    Luster  vitreousp    Color  white,,  sumetimeB  redJish.  Str^ 
Tnmaluwnt  to  opaque. 

Optically  +'  Ai.  pi,  and  D:^^  X  ^-  The  ax.  pi.  lies  in  tbe  ob 
h  /},  and  is  nsuivlly  inclined  to  f  (that  to  a)  about  li>^  to  20°,  or  75° 
normal  to  c.  The  jxjsition,  however,  is  variable,  us  also  the  axial  an| 
tained : 

UkIiidooiI       Pyref.     Obcrwinltr  C.  d.  Bovc     Souima  Marbl 
CO         "+60°  11  71' 3S         73°  73°  15'        73"  31'  74". 

Bx.  A  ^  =  -  85°  2S'     -~ir   r     -  73' 37     -  73"  "26     ~  73  17     ^  70V 

RtrbmoiHl  2H».r  =  84°    8i'  =  103'  21'      aH^y  =  Si°  5^ 

Mie.  Somnifl        3Ha.r  -  89'  r,.y        3Ho.r  =  113'  Sa' 

Marljurg  2Ht.r  -  70'  50'        2H„.i  =  UQ"  15'      DyreSord      SHo.,  j 

FtesenaiH  found  for  Kiddft  cryeialfl  ihs  ftxial  an^le  incliawl  almni  W  Lo  a  f 
and  Hxn  a  ^  =  —  85°  37');  for  yellow  thJa  BDgle  is  aianit  T  greaU'r  Ihao  for  reJ 

AcH'onUn^  lu  Languiiifum'  the  tudividuals  whkli  form  llie  Ciimplex  iwim  r 
strictly  iriciiiiic  siucf,  lor  examplf-,  ftuclitms  l/iiyi)  ftlmw  u  ikviattna  of  ttie  plai 
frDiii  ihe  t  iixifi,  iiinouiiting  ia  iha  Nidila  phiUipsilp  lo  12^';  funlicf,  set  tiiHis  |  c 
iiin>  m.'!  lorn  witL  m  out  casw  a  ileivtmioii  fm- (uljucfut  sedorK  <>f  jwrm- I 
h^-iiiinir  (c'T.  I>7l)  iloeH  doL  <::liaTi|^e  thiii  tridiuic  cbniiLcler  and  ihe  Iftuunin^ 
rtitultii'il;  tlic  ax.  pL-.  liowever.  ap[iroaciifa  c  (Wlj  Uy  eumu  10'  apd  Hie  douliSe  rel 
Htivnglh. 

Comp.— In  some  cases  (Kg".)  the  formula  is  (K„Ca)Al,Wi/^J,  +  4^ 
iSS,  aluniiwa  30'T,  Sirne        polash  0  4,  water  Hj-3  —  100.    Here  Ca 

Anal.— 1,  RiccUrtii  [Giiz.  t'li.  Ila!..  11,  3U0]  Ry,,  Mia.  Cli..Erg..  1TB,  1866. 
Zs.  Kr..  3.  42  1878.    7.  Scliafarak,  Zs,  Kr ,  17,  533.  1S90.    8,  Piltman.  Uld 
Vicloria.  1870. 


G, 

SiO, 

AUO, 

FcO, 

CaO 

BaO  MffO  Na.O  S,0 

48"lfl 

23  93 

tr. 

3-81 

0  fl5 

20S 

4 -.50 

2.  ■' 

3  HO 

21  m 

015 

3-82 

tr. 

0  07 

7-14 

2-66 

«.  Nid"ltt 

2-180 

1  4765 

0  15 

s-iri 

tr. 

0-64 

5-41 

4,  Aniierod 

sisa 

51  73 

1^95 

orj3 

519 

1-34 

0  11 

0-9fl 

4-41 

5. 

51-79 

19 -on 

0a4 

7  m 

0  oa 

015 

n-53 

3U4 

6.  Limburg 

S-150 

I  51  (W 

lH-17 

034 

5-37 

0-3& 

030 

0-94 

4-67 

7.  Sotaoskti 

2-201 

49  65 

21-88 

6-99 

tr. 

538 

8.  Kyueloa,¥lctOTlB 

40  03 

S3  60 

4-43 

510 

e-itg 

Accordin.ii  to  D.imrnir,  the  KaEscrstubl  crysials  (mixtil  with  a  liltle  faujssite) 
a  nionlh  in  cln'fd  air.  BtitJ  regain  all  attnw  iu  r>rdirinry  uir  in  34  bours.  Heated  I 
hour,  llie  mineral  loses  13  3  p.  c,  am]  recover  nearly  all  in  24  bonre'  expneure  ' 
but  IJBComea  a  pnwder  hiiiI  opnfiite  (the  fnujivilf^  remtiiiiin^  (raiifipRrent).  Hcalei 
loM  tK  16  p.  c,  and  cinly  0"8  p.  c.  aritT  exposure  a^nin  tn  tin?  air  for  4  days.  At  1 
Is  18*5  p-  c,  part  of  which  is  due  to  Ihe  fHiijusile;  it  is  rcdnreii  lo  9  p.  c.  la  the  E 

FreseniijB  finind  fhwi  pbillii)j.;il.c  Incirati  lo  be  opaque  at  150'' aud  lo  full  to  piei 
of  vatQt  gradually  dlmlnisbcs  wilL  ri^  iu  letnp^ralUre  atid  increost-s ae  U  falls,  a 
rarresprtniliDg  to  a  defiuite  amount. 
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Pyr^  etc — ^B.B.  crumbles  aod  fuses  at  8  to  a  white  enamel.  Gelatinizes  with  hydrochloric 
add. 

OlMk — ^In  translucent  crystals  in  basalt,  at  the  Giant's  Causeway,  Ireland;  in  small  colorless 
crystals,  and  In  spheroidal  groups,  in  leucitophyre,  at  Capo  dt  Bove,  near  Kome;  in  cryslala  and 
radiating  masses  at  Aci  Csstello  and  elsewhere  in  Sicily;  among  the  lavas  of  Mte.  ^mma;  at 
Stempel,  near  Marburg;  Habichtswald,  uear  Cassel;  Anuerod,  nearGiessen;  near  Eisenach,  in 
Suxe  Weimar;  Petersberg,  in  the  iSIebeii^ebirge;  Nidda  in  Hesse;  Laiibacb;  in  the  basalt  of  the 
Limbacher  Eopf  near  Asbach;  in  the  Eaiserstuhl,  with  faujasite;  at  HanliDgen,  Nassau;  Salesl, 
Bohemia,  ou  the  light  bank  of  the  Elbe;  in  the  ancient  lavas  of  the  Puy-de-Ddme  at  Cup  de 
Prudelles  near  Royat,  and  other  poiuts;  also  at  Verrifires,  Loire;  on  the  west  coast  of  Iceland,  the 
shores  of  Dyreflord.  Very  small  transparent  crystals,  of  recent  fonuation,  In  the  masoniy  at 
the  hot  baths  of  Flombieres,  Fmnce,  observed  by  I>aubr€e;  also  at  Bourbonne-les-Balns  and 
elsewhere. 

Found  iu  minute  crystalline  aggregates  and  irregular  spherical  groups  bristlingwitb  crystals 
in  the  deep-sea  dredging  by  the  "Challenger"  from  the  bottom  of  the  central  Pacific  Ocean,  south 
of  the  Saudwich  Islancu.  They  are  embedded  iu  a  red  clay  with  ferro-manganesian  nodules  (cf. 
p.  S50),  chondrules  of  enstatite,  etc. ;  they  are  believed  to  have  been  formed  at  the  ocean  bottom 
by  the  decompoeltion  of  an  augitic  lava.  An  analysis  by  Kenard  gave: 

SiO,      Al.O,    Fe,0,   MnO    CaO      MgO     K,0    Na,0  H,0(125°)  ign. 

48-70      17-68      8-17      tr.       ITO      1  03      4-88      8-75      7-96      9  47  =  10117 

The  iron  Is  due  to  impurity.  See  Rep.  Challenger  Sx.,  vol.  1,  774,  815,  816,  1886  ;  John 
Hurray  in  Encycl.  Brit.,  18, 125, 1886;  for  the  description  of  the  forms,  etc.,  Renard,  Bull.  Ac. 
Bclg..  19,  88,  183.  1890;  a  general  account  is  given  in  Proc.  R.  Soc.  Edinb..  13,  474.  1884. 

Kamed  after  the  Eoglish  mineralogist,  W.  Phillips  (d.  18S8).  The  name  ehriatianiu  was 
given  by  Des  Cloizeaux  (after  Christian  Vllt.  of  Denmarl£)  to  the  Marburg  harmotome  and  crys- 
tals from  Iceland;  and  iu  his  Min.,  1803,  he  places  all  of  pbillipsite  under  his  name  christlanite. 

Ref. — '  Jb.  Min. .  585,  1876.  The  monoclinic  charaf ter  of  the  species  was  first  assumed  by 
GrolU  and  definitely  proved  by  Streng.  Cf.  KOhler,  Pogg.,  37,  360,  1886;  Streng,  Jb.  Min., 
561,  1874:  Oroth,  Tab.  Ueb.,  pp.  63,  104.  1874;  also  Trippke,  Jb.  Min.,  681,  1878;  Fresentus, 
Zs.  Kr..  3,  43.  1879:  Zeph.,  Zb.  Kr.,  9,  96.  1880;  StadUftnder,  Jb.  Min.,  2, 128, 1886;  Lange- 
matin,  lb.,  3,  110,  1886.  ■  Rath,  Ber.  nied.  Qes..  p.  S84,  Nov.  7.  1887.  ■  Optical  characters,  see 
Dx.,  Bull.  Soc.  Min.,  6,  805,  1888,  7,  188,  1884;  also  Trippke,  Fresenius.  Langemann,  1.  c. 

BFANOtTB  P.  JfanHMdnj.  Separate  publication  dated  Rome,  April  10. 1873.  An  Imperfectly 
described  zeolite,  slated  to  be  a  variety  of  pbllllpritd  from  the  lava  of  Capo  dl  Bove  near  Rome. 
An  analysis  of  Postempski  gave: 

SfO.  49-00      Al.O,  19-60      CaO  4-86      HgO  8*70      K«0  6-88      H,0  16-75  =  10018 
ITamed  after  Mr.  Konnan  Spang  of  Pittsbui^. 

^MS.  HARMOTOMB.  Spatum  calcariom  cnyst.  dodecaedrum  album,  opacum,  et  lamellis 
qtutuor  ereetls,  etc.  <fr.  Zellerteld),  v.  Born,  Lithoi^.',  3,  81.  Tab.  I,  f.  1;  flgura  hyaclnthica, 
etc. :  bae  crystalH  non  suut  calcarese,  sed  silicen,  Bergm.,  Opusc,  2,  7,  1780.  Hyacinte  blanche 
Ifemeate,  liCtt.  417,  var.  5,  1779.  Hyacinte  blanche  cruciforme  (fo  LUle,  Crist.,  3,  399.  pi.  iv,  f. 
119,  1783.  Kreuzkristalle  Heyer,  v.  Trebra's  Erfahrungen.  etc.,  89;  Crell's  Ann.,  1,  312,  1789. 
Kreuzstein  Wem,  Kartten,  Lempe's  Mag.,  2,  58.  59,  1786.  Andreasbergolite  Delametherie, 
SciAgT.,  1.  267,  1792.  AndreoHte  Delameth.,  T.  T.,  2.  285,  1797.  Staurolite  Kinoan,  1,  282. 
1794.  Erciuite  Napitme.  Elem.  Min.,  389, 1797.  Harmotome  Ha&y,  Tr.,  3, 1801.  Pierre  cruci- 
forme Broehant,  1,  811, 1808.  Morvenite  TJum.,  Min.,  1,  851, 1886.  Baryt- Harmotome.  Baryt- 
kreuzstein  Oerm. 

Monoclinic.    Axes  a:i:6  =  0-70315  :  1  :  1*2310;  /?  =  •55'  10'  =  001  A  100 
Des  Cloizeaux'. 

lOO  A  110  =  29'  59J',  001  A  101  =  35"  41f ,  001  A  Oil  =  45'  17|'. 
Forma ' : 

a  (100,  i-iy  e  (001.  O)  w  (380,  t  (101,  -  1^)        /(iOl,  1-4) 

b  (010.  ^1)  e  (410.  U)         m  (110,  /)  e  (702,  -  f  1)         « (Oil.  l-i)a8  tw.  pi. 

mm'"  -         6»'  WW  "  =  86'  0'  ee  =   48'  11'  am  =  60*  81' 

W"     =   16"  25'  at     =  19'  28'  =  *W   0'  «*  s  90'  86' 

Crvst&^B  nniformly  ornciform  penetration>twiiiB  with  c  as  tw.  pi.;  either 
(I)  simple  twins  (f,  1)  or  (3)  united  ae  fonrlings  with  tw.  pL  e.    These  double 
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twins  often  have  the  aspect  of  a  square  prism  with  diagonal  pyramid,  the  kttei 
vlth  characteristic  featlier-like  etriations  from  the  medial  line. 
Also  (3)  in  more  complex  groups  of  three  double  twins,  with 
m  as  tw.  pi.  (cf.  f.  4,  p.  579);  see  further  under  philtipsite, 
where  the  forms  are  more  fully  described. 

Cleavage:  b  easy,  c  lesa  so.  Fracture  uneven  to  sabcon- 
choidal.  Brittle.  H.  =  4-5.  G.  =  2-44-2 -50.  Luster  vitreous. 
Color  white;  passing  into  gray,  yellow,  red,  or  brown.  Streak 
white.  Subtmnspareut  to  translucent.  Optically  +.  Ax.  pi. 
and  Bx,  X  Ax.  pi.  in  obtuse  angle  a  t  and  inclined  about  65° 
to  d  and  00°  to  <!;  more  exactly  (Dx.),  Bxo.r  A  ^  =  +  60"  32', 
Bxo  b,  A  i  =  +  59"  55'.  Axial  angle  =  87"  2',  Dx.  In- 
dices: 
Morrenite,  Dx. 

a  =  1-503       y  =  1-508  Levy-Lex.       /J  =  1-516  Di.' 

AccordiD^  to  LaDgcinHnn",  liarmotome  in  a  manner  similar  to  phillipsite  deviates  optically 
from  the  requtrem«Dts  of  the  monoclioic  srstem,  as  sbowu  in  sections  i  b  and  e.  Rlnne*  shows 
that  by  heating  (see  p.  871)  these  optical  characters,  which  refer  the  simple  crystiUs  of  hamo- 
tome  strictly  to  the  triclinic  system,  are  not  changed,  but  the  ax.  pi.  has  approocted  £(001)1^ 
some  60°,  while  the  double  refraction  has  increased  in  strength. 

Comp.-In  part  H,(K„Ba)Al,Si,0,.  +  4H,0  or  (K^Ba)O,Al,O,.6SiO,.5H,0  = 
Silica  47-1,  alumina  16*0,  baryta  20  6,  potash  21,  water  14-1  =  100. 

Anal.— 1,  8,  Rg.,  Pogg.,  110,  624,  1860.  2,  Herech,  Inaug.  Diss..  18,  Ztirich,  1887. 
4,  Reynolds,  Q.  J.  O.  Soc..  37,  874,  1871.  6,  Fresenius,  Zs.  Kr.,  3,  42,  1878.  6.  Dmr..  Ann. 
Mines.  9,  345,  1846. 

O.  BIO.  AliO,  BaO  Na,0  E.0  H,0 

1.  Andreasberg  48*49  16-35  20-08    (r.    2*07  IS  OO  =  99  99 

2.  "  45-72   16  79   23-34     —      —     15-18  =  100-03 

3.  Strontiao  2-854         47-52   16  94   20  2a    1-09    1  00   13  45  =  100-25 

4.  "  48-02   17-43   20  17       0-62        18  77  =  100 

6.  Oberstein  2  403         47-42   15-89"  18  98    1  71    0'48   1514  MgO  018  =  90*15 

6.  BtroDtian,  Mfrvenite    2  498        47  60  17  04"  20-86  0-74  0  81   14  16  =  10121 

■  Incl.  0-09  Fe,0,.  *  Incl.  0*65  Pe,0,. 

According  to  Damour,  the  Scotch  barmotome  loses  4-8  p.  c.  by  6  months'  exposure  to  dried 
air.    Heated  to  100*  C.lt  loses  1-8  p.  c;  between  100°  and  150  ,  99  p.c;  between  100°  and  190*. 

13-  6  p.  c;  and  after  24  h.  exposure  to  the  oi-dinary  air,  what  is  lost  is  restored.  At  n  dull  red 
heat  the  loss  is  14  65  p.  c,  and  the  mineral  is  disaggregated;  the  total  loss  at  a  bright  red  heat  is 

14-  70  p.  c. 

Hei-sch  (ref,  p.  571)  obtained  for  the  loss  of  water,  after  two  hours'  heating  in  each  case: 

Temp.         100'         150°         203'"         253'"         295°  red  ht. 

H,0  2  74         5-74         9-38        10-87        12-43        16-29  p.  c. 

Pyr.,  etc. — B.B.  whitens,  then  crumbles  and  fuses  without  intumescence  at  S'Stoawhite 
translucent  glnss.  Some  varieties  phosphoresce  when  heated.  Decnmposed  by  hydrochloric 
acid  without  gelHliniziug. 

Obs. — Hnrmotome  occurs  in  basalt  and  similar  criiptive  rocks,  also  phonolyte,  tFach}le; 
not  infrequently  on  gneiss,  and  in  some  metalliferous  veins. 

Occurs  at  Sirontiim,  in  Scolkud,  in  Qnc  crystals,  some  an  inch,  throu^;  in  a  metalliferous 
vein  at  Andreasberg  in  the.Harz;  at  Rmk'lsttidt  in  Silesia;  at  Oberstein,  implanted  on  o^te  in 
siliceous  geodes;  iit  Konfrsberc  in  Norway;  in  quartz  syenite  of  Tonsen&s  near  Cliristiania; 
with  iinalcite  in  the  amygdiiioid  of  Dumbartonshire. 

In  the  U.  8.,  in  small  brown  crystals  with  stilbite  on  the  gneiss  of  New  York  island  (4ih 
Av.  tunnel  excavations).  From  a  mme  near  Rabbit  Ml.,  23  miles  W.8.W.  of  Port  Arthur  or 
the  north  shore  of  L.  Superior.  Ontario.  The  crystals  are  cliiefly  implanted  upon  calcite^  vhu^ 
U  associated  with  amethyst,  fluorite.  etc. 

Named  from  d pit 6i.  Joint,  and  T4^v€tv,  to  cut,  alluding  to  the  fact  that  the  pynmid  (made 
by  the  prismatic  planes  in  twinning  position)  divides  parallel  to  the  plane  that  passes  through  \b« 
terminal  edges. 

The  name  Andreolite  of  Dt-lam^therie  (derived  from  the  locality  at  Andreasberg)  has  the 
priority  ,  and  also  Kreinite  of  Napioue;  but  Haily  substituted  harmoUme,  of  no  better  siguifica' 
tion,  and  all  subsequent  mineralogists  have  followed  bim. 
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Bfl£. — '  Add.  Mines,  9,  389,  1846;  he  uDiles  morreDite  and  barmotome;  alsoMin.,  1,  413. 
1862,  Aun.  Ch.  Phys.,  13.  417.  1868;  Rg..  Zs.  G.  Ges.,  20.  589,  1868;  Kloos,  Jb.  Min.,  2,  ZIZ, 
1885.    Also  earlier.  KOhler.  Pogg.,  37,  561,  1836. 

*  On  ihe  uptical  characters  see  Dx.,  1.  c;  Mid.,  Ann.  MlneB,  10,  15S,  1876;  Baumhauer,  Zs. 
Kr..  2,  IIS.  1878:  Freseuius,  1.  c;  Lex.,  Bull.  Soc.  Mln..  8,  9^  188S;  LaDgemann,  Jb.  Min.,  8, 
63, 1886;  RtuDe,  Abb.  Ak.  Berlin,  1179,  1890. 

443.  STCLBITB.  Zeolit  pt.  Crontt.,  Ak.  H.  Btockti.,  1756;  Zcutites  crjrst.,  CTysuril  ad 
ceotnitn  tendentes  (fr.  Gustafsberg,  etc.),  Oronai.,  103,  1758.  Z.  facie  Selenitica  Lunellaris, 
Blflttncher  Zeolit  pt..  Wall..  Min..  1,  813,  1773.  Strahliger  Zeolith  Wern.,  Ueb.  Cronst..  243, 
1780.  Stmlil-Zeolith  (var.  of  Z  )  Wern..  1800,  Ludwig.,  1,  49,  1803,  Itiniiiiled  Zeolite.  Zeoliie 
Dacree,  Slilbite.  Delameth..  TT.,  2.  305,  1797.  Stilbite  (Heubimiile  incl.)  //..  J  Mines.  3,  6'1, 
1798.  Tr.  3,  1801,  1833;  =  Strahl-Zeolith  Hojpm.,  Mia.,  3.  287,  1813.  Uesmiue  I  Slilbile  with 
Heal,  excl.]  Breith.,  Hoflni.  Hia.,  4.  b,  40,  1818;  =  Stilbite  Brooke,  £d.  Pbil.  J.,  6.  113.  1823. 
Spbseiostilbite  Bend.,  Tr.,  2,  120,  1882.    Sybedrite  8hep..Km.  J. Sc.,  40, 110,1865.  8ybndrit«. 

Putlei-it  Bukeiaen,  Ber.  Ak.  Wien.  24,  286,  1857;  Hjpostilbiie  Dana,  Min.,  p.  441.  1868. 

Monoclinic  Aies:  d  :  J  :  a  =  0-76227  :  1  :  1-19401; /?  =  50° 49J'=  001  A  100 

100  A  110  =  30"  34|',  001  A  101  =  89"  30',  001  A  Oil  =  42"  47f . 

Fomu<:  a  (100,  i  i),   ft  (010,         c  (001,  0);   m  (110, /};   r  (280,  i-ft)*?  t  (190, 
f  (101,  1-i);   e  (Oil, 

Angles:   o/=8B°40',   mm"' =  •61' fl}',   rr' =  68' 11'.   <f  =  68' M',  «»=:»67'8t'. 


\,  Sbeaf-like  crystal.   %A,  Lasaulz:  2,  ideal  simple  crystal;  4,  sectiou  |  b  in  polarized  llgbt. 

CrystalB  nniformly  cruciform  penetratioii-tvins  with  tw.  pi.  analogous  to 
chillipsite  and  harmotome.  The  apparent  form  a  rhombic  pTramid  (f.  3)  whose 
laces  are  in  fact  formed  by  the  planes  m  and  m\  the  vertical  faces  being  tlien  the 
pinacoids  b  and  c.  Usually  thin  tabular  ||  b.  These  compound  crystals  are  often 
grouped  in  nearly  pjirallel  position,  forming  sheaf-like  aggregates  (f.  1)  with  the 
side  pliine  (A),  showing  its  characteristic  peiirly  luster,  often  deeply  depressed. 
Also  divergent  or  radiated;  sometimes  globular  and  thin  lamellar-columnar. 

Cleavage:  b  perfect.  Fracture  uneven.  Brittle.  H.  =  3*5-4.  G.  =  2"094- 
2'205;  3-161  Haid.  Luster  vitreous;  of  b  pearly.  Color  white;  occasionally 
.yellow,  brown,  or  red,  to  brick-rod.  Streak  uncolored.  Transparent  to  tnins- 
mcen  t. 

Optically  — .  Ax.  pi.  Q  b.  Bx^  inclined  y  to  axis  a  in  obtuse  angle  a  d;  hencv 
Bx.  A  ^  =  —  55°  50\    Ax.  angle  approx.  52"  to  53°  (blue  glass)  Lsx.  Indices: 


Kil  Patrick 


a  =  1-494: 


/3  =  1-498 


y  =  1-500  L6vy-IiCx.* 


Tj**Tigeinann*  sbowB  that  strictly  cmDsfdered  stilbite  must  be  regarded  as  composed  of  triclinic 
individuals.  Sections  1 101  show  sectors  with  the  extinction  inclined  5"  to  the  edge  formed  with 
the  plane  A:  sections  |  b  (f.  4,  Lsx.)  show  four  sectors,  whose  extinction- directions  are  inclined  to 
ooe  another  10°,  separated  by  radiating  portions  of  variable  «xtinction;  sections  |  c  show  a 
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cenlml  portion  with  parallel  extinctioD  and  strips  at  the  side  Id  which  It  Is  inclined  2^'  to  the 

Kiime'  found  that  in  sections  |  b,  which  showed  four  sectors  with  the  extinction  inclioed  10* 
to  each  othiT  (the  axis  a  coinciding  with  the  direction  of  elongation),  after  being  strongly  heaied 
aqd  miidi-  tmnspareat  in  oil  (p.  571),  the  axes  t  and  t  became  respectively  |  and  x  to  edge 
c  (001»,  Tlie  effect  of  increase  of  temperature  had  been  to  give  it  the  molecular  structure  of  ai 
oftborliarntjLc  crystal,  the  ax.  pi.  becoming  |  e  aiid  Bx,  (=  c)  coinciding  with  the  axis  d. 

CoiiiM — For  most  varieties  H,(Na„Ca)AI,Si,0„  +  4H,0  or  (Na^Ca)O.Al,0,. 
eSLO^.OH^O  =  Silica  57-4,  alumina  16-3,  lime  7-7,  soda  1-4,  water  17-3  —  lai. 
Here  Cn  :  Na,  =  6  :  1. 

Iconic  kinds  show  a  lower  percentage  of  silica,  and  these  have  been  called  hypoBtHbiU,  Dana, 
Min.,  p.  441,  1868;  cf.  anals.  23-25. 

AnaL— 1,  2,  £.  £.  Schmid.  Pogg.,  142,  115,  1871.  8,  Lemberg,  Zs.  G.  Ges..  28.  559.  1878. 
4,  Hedcilc.  Min.  Mag.,  1,  91,  1877.  5,  Hei-sch,  Inaug.  Diss.,  p.  21,  ZQrich,  1887.  8,  Pelerseo. 
B(!i:.  Offwil).  Ver.,  14,  102,  1873.  7,  Rg.,  Min.  Ch.  Erg..  181, 1888.  8.  Cossa,  Acc.  Line.  Trans., 
B.  tW,  isai.  il.Brun,  Zs.  Kr..  7,889, 1883.  10.  Haugbtou. Phil.  Mag.,  13.510.1857.  ll.ld.,ib., 
32.324.  \^m.  12,  Id.,  J.  G.  8oc.  Ireland,  2, 113.  1868.  18,  Bansoni,  Alt.  Acc.  Tobc.,  4,  173.  1878. 
14,  HusBiik.  Bol.  Coram.  8.  Paulo,  No.  7,  7,  1890.  15,  Young,  Ch.  News,  27,  66.  ISTS. 
Ifl,  How,  Phil.  Mag.,  1,134,  1876.  17,  Ficbelkorn,  Cleve's  Geol.  W.  I.  Is.,  30,  1873.  18.  Hiile- 
brand.  -S.  G.  8urv.,  Bull.  20,  28,  1885.  19.  Davidson,  Am.  Ch.  J.,  6,  414,  1884.  30.  Hos 
kinsuQ  &  Urunoer,  ibid.  21,  Eyernian,  N.  Y.  Acad  .  Jan.  14,  1889.  22,  Haughton,  Phil. 
Mag..  13,  -"^LO.  1887.  28,  Id.,  ibid.,  32,  224,  1886.  24,  Bukeisen,  1.  c.  26.  Darapsky,  Vh.  Ver. 
&aniiago,  No.  6,  247,  1888. 
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7.  Scriegttu 
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13.  BhurGhiit 

13.  EUm 

14.  Brotus,  BrazU  3  34 

15.  Lonf?  Craig  3"167 

16.  Auimpdlia  Co..  N.  C. 

17.  til.  Mdrv'sPt.,  St.  John. 

w.  i: 

18.  Tftfde  ML,  Col. 

19.  Rmitenlmsh,  Pa. 

30.  mine.  Pa. 

31.  Kreuc-h  Greek,  Pa. 
3S.  Skye 

33,  Burnhiiy 

34.  PuJUrite  S'Sl 
25i  Curico 

•  PeiO»  tr. 


BIO, 
66-88 
&6S0 

65  26 
68-79 

66  91 

65-  61 

66-  12 

66-  47 

67-  44 

66-  59 

68-  20 

67-  00 
62-34 
60-82 
57-83 
67-82 


AUG, 

16-  70 

17-  68 
17-86 
1461 
15-69 

15-  63 

16-  83 
1709 

15-  48 

16-  36 

15-  60 

17-  10 

16-  94 
16  67 


CaO 
7-69 
7-50 
7-55 
9-58 
7-47 
7-88 
7-65 

7-  74 

8-  71 
5-88 

8-  07 
7-95 

9-  33 
4-35 


Na,0  K,0 
1-39  — 
309  — 
1-93 

0-  83 

1-  14 
301 
1-84 
ir. 


0-38 
0-47 


16-  30*  8  12 

17-  38  7-57 


1-46  0-89 
0  49  0-93 

0-  83 

1-  80 
1-78 

0-83  — 
310  — 


H,0 

17-  34  MgO  0-08  =  99% 
17  36MgO0-05=  1009S 

18-  63  =1  100-73 

17-  30  Fe,0, 0  47  =  101-» 

18-  73  =  99-84 
99-28 
99-41 
99-66 
99-61 


18  19  = 

17-  67  = 

18  36  = 

18-  08  = 

17-  48  MgO  0-83 

18-  00  =  101-38 
18-08  =  100-40 

19  28  MgO  0  41 
18-12  =  101-69 
17-85  =  99-98 
16-63  =  100-79 


=  96-« 


=  99-94 


56-02   17-28   5-88   2-16     —    19  42  =  100-60 


54-67 
68-08 
57-54 
68-00 

52-  40 

53-  80 

52-  84 

53-  67 


16-  78 
13-11 

12-  87 

13-  40 

17-  98 
17-13 


7-98 

9-48^ 

7  85 

7-80 

9-97 

7-89 


1-47 

tr. 

tr. 

tr. 
140 
3-36 


0-  43 

1-  09 
108 
008 
0-07 


16-80  11-79 
19-80  11-36 


19-16  =  100-06 
18-53  =  99-63 
18-97  MgO  1-73 
18-30  MgO  1-40 

17-  83  MgO  0-36 

18-  52  =  98-75 
17-16  =  98  09 
16-89  =  100-01 


99-84 
9993 
99-97 


*  Incl.  MgO  1-88  p.  c. 


AccordiDf?  to  Damour,  loses  1-8  p.  c.  at  100"  C;  18  p.  c.  between  100°  and  160°  C;  Tegsfn- 
lug  all  \ost  l>iit  31  p.  c.  after  5  days'  exposure  to  the  ordinary  air;  at  170°  C.  the  loss  islff-dp-C., 
which  is.  rciluced  to  9-3  p.  c.  after  15  days'  exposure. 

Hersch  (I.  c.)  obtained  for  the  loss  of  water,  after  two  hours'  heating  in  each  case  : 


Temp. 
H,0 


104' 

3-84 


150° 
8-71 


210° 
12-16 


250* 
13-80 


390" 
14-78 


red  bt. 
18-68  p.  c. 


Pyr.,  etc— B.B.  exfoliates,  swells  up,  curves  into  fan-like  or  vermicular  forms,  and  fuses  to 
a  white  eimmel.  P.  —  3-2-5.  Decomposed  hy  hydrochloric  acid,  without  gelatinizing.  The 
wpheKTostilhite  gelatinizes,  but  Heddle  says  this  is  owing  to  a  mixture  of  metoUte  with  the 
stilbiie. 

Obfl.—Stilbite  occurs  mostly  in  cavities  in  amygdaloidal,  basalt,  and  similar  rocks.  ItisalM 
found  in  anmt  metalliferous  veins,  and  in  granite  and  gneiss. 

Abtindant  on  the  F&rOer  Islands,  in  Iceland,  and  on  the  Isle  of  Skye,  in  amygdaloid;  sbo 
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found  on  the  Isle  of  Amn,  Scotland;  la  Dumbartonshire,  at  Long  Craig  and  at  Kflpatrtck, 
Scotland,  in  red  crystals:  at  Kincardine,  Kilmalcolm.  Campsie,  Scotland;  at  the  Giant's 
Causeway  und  in  the  Moume  Mis.,  etc.,  Ireland;  at  Andreasberg  iu  the  Harz,  and  Kongsberg 
and  Areudal  iu  Norway,  with  iron  ore;  on  the  Beisser  Alp  iu  Tyrol  and  at  the  Pufler-loch  (pufitr- 
its);  on  the  granite  of  Striegau,  SDesia:  a  brown  vuriety  ou  granite,  at  the  copper  mines  of 
Gustafsberg,  uenr  Falun  in  Sweden.  A  common  mineral  in  the  Deccau  trap  area  of  British  India, 
often  iu  large  beautiful  sbeaMitte  forms  of  a  salmon-pfuk  colur  associated  with  apopbyllite;  flue 
crystals  come  from  the  Bhor  and  Thul  Gh£ts,  also  Pooua,  tbe  island  ElepbaDis,  Bombay  harbor, 
etc.  (Mallet,  Min.  India,  p.  123,  1887).  In  augite-porphyrite  io  tbe  Serra  de  Bi-otas,  northeast  of 
Botucatu,  Brazil. 

In  North  America,  sparingly  in  small  crystals  at  Chester  and  the  Somerville  syenite 
quarries,  Mass.;  at  the  gneiss  quarry,  Thachersvllle,  Conn,,  iu  crystals  lining  cavities  in  coarse 
},'rsnite;  at  Hadlyme,  In  radiated  forms  on  gneiss,  associated  whh  epidote.  garnet  and  apatite; 
at  Pbillipstown,  N.  Y.,  in  cryatals  or  fao-lilte  groups;  opposite  West  Point,  in  a  vein  of  aecom- 
posing  bluish  feldspar,  intersecting  gneiss,  in  noney-yellow  crystals;  in  the  greenstone  of  Pier- 
mont,  in  minute  cry^ls;  la  scoplform  crystals  of  a  d  nil  yellow  color,  near  FeekskUl,  N.  Y. ; 
and  at  Bergen  Uill,  New  Jersey,  In  small  but  bright  crystals;  also  at  the  Mlcblpicuteu  tsluuds, 
Lake  Superior. 

At  Partridge  Island,  Nova  Scotia,  forming  a  perpendicular  vein  from  8  to  4  inches  thick,  and 
from  30  to  50  feet  loug.  Intersecting  amygdaloid,  its  colors  white  and  tiesb-red;  alto  at  Isle  Haute, 
Digby  Neck.  Gulliver's  Hole,  BlacK  Rock,  Cape  Blomidon,  Hall's  Harbor.  Long  Point. 

'the  name  atUinte  is  from  arriX/Sr/,  luster;  and  detmxne  from  Sea-ftv,  o  bunMe.  The  species 
stilblle,  as  adopted  by  Hatty,  Includ^  Strahlzeolith  Worn,  (radiated  zeolite,  or  the  above),  and 
BlStterzeolith  Wern.  (foliated  zeolite,  or  the  species  heulandite,  p.  574).  iTbe  former  was  tbe 
typical  part  of  tbe  species,  and  is  the  first  mentioned  In  the  description;  and  the  latter  (made  the 
vsriety  MtUbUe  anamor^'^ut)  he  added  to  the  species,  as  he  olwerTes,  with  much  hesttatloD.  In 
1817  Breithaupt  separated  the  two  zeolites,  and  called  the  former  damine  and  the  latter  ewbtoUU, 
thus  throwing  aside  entirely,  contrary  to  rule  and  propriety,  Hatiy's  name  $tiibitt.  which  should 
have  been  accepted  by  him  In  place  of  desmine.  It  being  the  typical  part  of  his  species.  In 
1823  Brooke  (apparently  unaware  of  what  Breithaupt  had  done)  used  »li^>ite  for  the  first,  and 
named  the  other  heuUtndUe.  In  this  be  bas  been  followed  by  tbe  French  and  SingUab  mloeral- 
ogists,  while  the  Germans  have  unfortimately  followed  Brellbaupt. 

Alt. — StUbtte  has  been  observed  changed  to  quartz. 

Artil,  etc.— Lemberg  shows  that  by  digestion  with  potassium  chloride  for  18  days,  stllblte 
is  transformed  into  a  corresponding  potassium  compound  (Kalldesmin),  while  by  a  calcium 
chloride  it  is  transformed  back  agun,  or  with  sodium  chloride  into  a  corresponding  sodium 
compound  (Natrondesmin).   Zs.  G.  Ges.,  28,  559.  1876. 

Doelter  remarks  that,  like  heulandite,  stllblte  fused  and  slowly  cooled  yields  clusters  of 
need  les  of  a  pyioxenic  minera],  also  otiea  anorthlte  with  amorphous  ground-maes.  Jb.  Min.,  1, 
132,  18»0. 

R«f.— ■  Zs.  Kr.,  2.  576,  1878;  cf.  also  Langemann,  Jb.  Min.,  3, 189. 1886.  *  Heddle,  meas. 
bt      27°-80%  calc.  29'  S5i'.  Min.  Mag..  4,  44, 1880.   >  Mallet.  Mlu.  India,  125,  1887. 

*  On  the  optical  characters,  Dx.,  Min.,  1.  416,  1863;  Lsx.,  1.  c;  Langemann,  Jb.  Min.,  2, 
126,  18S6;  Rinne,  Abh.  Afc.  Berlin,  1175,  1890. 

FoRESiTB  Sath,  Pogg..  162,  81, 1874. 

In  form  and  habit  like  stUbite.  In  crystalline  crusts  on  tourmaline  or  lining  cavities. 
Cleavage:  b  dinlinct,  with  pearly  luster.  G.  =  3  406.  Like  stilblle  in  the  position  of  the  ax. 
pi.  and  bisectrix  (Dx.,  Jb.  Min..  640,  1876). 

Anal.— 1.  Rath,  1.  c.  2,  Becbi,  D'Achlardi,  Min.  Tosc.,  2,  286.  1878.  8,  Pulle  &  Capaccl. 
quoted  by  D'Achlardi.  Boll.  Com.  O.,  6,  811,  1874.   4.  Sanson!,  Att.  Soc.  Tosc..  4,  817, 1879. 

SiO, 

1.  I  49-96 

2.  44-60 
8.  44-60 
4.               f  49*97 

T>'Achiardi  calls  the  mineral  analyzed  by  BechI  cookelte  (cucchelte). 

S.B.  expands  and  melts.  With  dithculty  decomposed  by  hydrochloric  acid,  even  after  Igni- 
tion. The  water  goes  off  iu  part  at  100*  to  110*  C,  after  continued  heating  at  200*  the  mineral 
loses  6  to  5i  p.  c,  und  to  drive  off  the  whole  amfmnt  present  (10-06  p.  c.  and  15'09  In  two  trials) 
a  strong'  red  heat  was  required. 

Found  at  San  Piero  in  Campo,  Island  of  Elba,  In  cavities  in  the  granite,  with  tourmaline, 
lepidoHte,  quartz,  feldspar.  It  occurs,  as  a  secondary  product,  along  with  heulandite  and  sdl* 
bite^  covering  these  minerals. 

irained  aftw  O.  F.  Forresl  of  Porto  Fenrajo  in  Elba. 


AUO, 

MnO 

CaO 

MgO 

Na,0 

Ka,0 

BeO 

H,0 

27-40 

5-47 

0-40 

1-88 

0-77 

15-07  = 

100-45 

86  00 

1-08 

6-SO 

002 

2-88 

0-72 

0-71 

9-18  =s 

100-08 

38-00 

108 

6- SO 

020 

8-88 

0-73 

0-71 

6-00  = 

100  08 

24-lS 

8-88 

tr. 

0-46 

17  06  s= 

99-94 
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444.  OISMONDim.  Zeagonite  Giattwndi.  Osserv.  Min.  di  Roma,  1816,  Tasc 
1G4.  mn.   OismoDdia  Leonh.,  id.,  138.    GismondiDe.    Abraziie  Breislak,  Instit.  C 

Ai  icite. 

Monoclinic;  pseudo-totragoiial  by  twinning'  Apparent  form  a  sq 
hi'dron  with  a  terminal  angle  of  61"^  :iO'  and  an  angle  over  the  bas 
«T°  :!0'  Mgc;  61"  4'  and  HH"  8'  Katli.  Crystals  twinned  eomewhat  ar 
liliillipsite.  As  explained  by  Rinne,  tlie  pyramid  is  foi'med  by  two  set 
domes  e  (Oil),  twinned  paniflel  to  a  prism  of  nearly  90°,  each  set  being 
twiniicd  parallel  to  the  basal  plane  c  (001).  'i'he  edge  of  the  pyramid  c 
in  position,  consequently,  to  the  clino-diagonal  axis.  Faces  rough  and 
often  formed  of  many  eubindividuals. 

Fracture  subconchoidal.  H.  =  4'5.  G.  =  2*265.  Luster  vitreoi 
less  or  white,  bluish  white,  gravish,  reddish.    Transparent  to  translucei 

Optically  Bx.  X  *  (010)  and  Bx„  sensibly  X  a  (100).  Section 
pyramid  show  four  sectors,  divided  by  diagonal  lines,  of  which  the  tv 
nave  like  extinction,  while  for  the  two  adjacent  the  extinction-directio 
clined  5".  Sections  Q  pyramidal  edge  show  parts  ±  to  both  Bx^  and  I 
irngieg,  Riune: 

SH„.r   =  86"  68'  Li  2Ho.r   =  104°  11'  .-.   2Vr  =  82°  11'  j 

3Ho.T   =  87°  34'  Na  3Ho.y   =  103°  38'  .-.   2V,  =  82°  43'  , 

SHjLgr  -  88°  10'  Tl  2Ho.gr  =  102°  64'  2Vgr  =  83°  19*  j 

The  form  was  msde  orthorhombic  by  Credner;  also  by  Laug.  who  regarded  th 
iTKiile  up  of  110  and  Oil.  with  110  a  110  =  89°  10'.  Oil  a  Oil  =  93=  41',  110  a  0 
Irr(:>;iilHrilies  of  angle  led  Scliraiif,  and  of  optical  character  Lasaulx,  to  assume  a 
iriclinic  individuala.  Des  Cloizeaux.  however,  while  proving  the  foims  to  be  penet 
hhown  that  the  directions  of  extinction  vary  somewhat  widely,  protmbly  as  cai 
irregular  grouping  but  not  so  as  to  conlirm  Lasaulx's  assumption  of  triclinic  indiv 
later  observations  of  Rinne  are  given  above. 

Uinnc  linds  that  on  increase  of  temperature  the  variations  ill  the  extinction  di 
the  crystals  become  orthorhombic  in  structure;  further  the  ax.  pi-  becomes  parallel 
auii  the  bisectrix  coincides  with  Also  2il».^  =  24°  57'.  Optiailly  — ;  doub 
weak. 

Comp. — Uncertain;  corresponds  nearly  to  CaAl^Si^O,,  +  4H,0  = 
alumina  29-1,  lime  16*0,  water  20-6  =  100.    Potasli  replaces  some  of  th( 
AnaL— 1,  Marigoac.  Ann.  Ch.  Phys.,  14,  46,  1845. 

SiO,      AI,0,      CaO      K,0  H,0 
1.  CapodiBove   G.  =  2-265  35  88      27-23      13-12      2-85      21  10 

The  following  analyses  2,  3,  are  referred  to  pbillipsite  by  Dx.;  they  have  been 
mixtures  of  gisinondite  and  pliillipsite,  wliile  by  some  authors  they  are  called  teof, 
signed  the  formula  {K,,Ca)Al.jSi,0,<,.4HsO  ^  Silica  42-6,  alumina  24-1,  lime  8  8 
water  17-0  =  100.    Tlie  mineral  of  anal.  4  is  staled  positively  to  be  gismoodile. 

AnaL— 2,  8,  Mgc,  1.  c,  p.  41.    4,  Kbl.,  J.  pr.  Ch.,  18,  105,  1839. 


SiO, 

Al,0, 

CuO 

K,0 

H,0 

2.  Local 

48-25 

24-69 

7  45 

9-78 

15-25 

3.  Vtsuvius 

48-95 

24  34 

531 

11-09 

15  31 

4.  Capo  di  Bove 

42-73 

25-77 

760 

6  ■80' 

17-66 

■  A  single  determination. 


Pyr.,  etc.— At  100°  0.  yields  one-third  of  its  water,  and  becomes  opaque.  I 
Inliiinesces  much,  and  melts  to  a  milky  glas.s.    Easily  dissolves  in  acids  and  gelalini 

Oba. — Occurs  in  the  leucitophyre  or  leucitic  lava,  of  the  reijion  of  Mt.  Albano, 
I^^■lInl^  at  CajK)  di  Bove,  and  elsewhere,  associated  with  pyroxene,  magnetite,  melli 
ill-,  wolla-stonite,  etc.:  on  the  Gorner  glacier,  near  Zermatt  (Kenntiotl),  in  cavities 
griiiular.  reddish  brown  gnrnet-rock,  with  epidote,  calcile.  chlorite,  and  genthite: 
VbI  di  Noto,  Sicily  (Scaetbi),  in  white  mammillary  concretions,  fibi-ous  witlnn.  Ol 
arc:  the  Frauenlierp  near  Fulda;  Schiflenberg  near  Gicssen  in  basalt  in  part  alterc 
lEke  Kubst-mrc;  on  llie  Hohenberg  (Hamberg)  near  Btlbne  in  Westphalia,  In  a  nephe 
ociiiliedral  crystals  of  relatively  large  size  (J  cm.  on  the  edge);  Schlauroth  near  GOrl 
Bale.<4l,  Bohemia. 
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A  mioeral  near  glanuudite  In  form  and  like  It  in  Its  complex  grouping  occurs  with  other 

zeolites  on  Fritz  Island  in  tlie  Schuylkill  river,  Penn. 

Zeagonite  is  from  ^^iv,  to  boil,  uid  ayovoi,  barrm;  and  e^ratfte,  from  d,  priTattve,  and 
fifiaZ^if.  to  boil,  bas  about  the  same  meaning. 

Re£— '  On  tbe  form,  etc.,  see  Mgc.,  1.  c;  Rath,  Po^..  132,  649,  1867;  Laug,  Pbtl.  Hag., 
28.  505.  1864;  Streng,  Jb.  MiD..  578,  1874;  b\g.,  Zs.^r.,  1,  886,  1877;  Schnuf,  ibid.,  DM; 
Lsx..  ill..  4.  ITS.  1879;  Dx..  Bull.  Boc.  Min.,  6,  801,  1888.  lb.,  7. 18%  1884;  Binne.  Ber.  Ak. 
Berlin,  1037,  1880. 


448.  XJiDlIOirTITB.  Zeolltbe  efflonaoente  S.,  Tr.,  4,  1801.  Laumonite  K,  TabL 
Coinp..  1808.  Lomonlt  Wsrn.,  JCarat.,  Tab.,  1806.  Bchnelderite  MenMkinit  Am.  J.  8c.»14, 
Hi,  1833.   Leonbardite  Blum,  Pogg..  69,  886, 1848.   Caporclanlte  Aie^,  Mem.  coat.  fla.  Toacsna, 

2,  5S. 

Monoclinic.  Axes  a  'A  :  d  =  1-1451  :  1  :  0-5906;  /3  =  68"  46J'  =  001  A  100 
Miller'. 

100  A  110  =  46°  52',  001  A  101  =  23"  3|',  001  A  Oil  =  28"  50'. 

PorBB):  b  (010.  t-i)  m  (110,  /)  « (SOl,  24}  r  (111.  -  1} 

a  (100,  i4}  6  (001.  O)  d  (801,  -  8-l)>  /(801,  64)>  w  (111,  1) 


mm" 

•98*  44- 

=    92°  28+' 

br 

=  66'  44' 

uu' 

=  60"  28' 

ed 

85°  0 

er 

=    8V  88' 

bu 

s  69*  46' 

md 

=  66"  28' 

ee 

66'  65 

em 

s=  •75'  40' 

rr' 

s  46°  88' 

m'« 

c  66°  SO* 

a'e 

•54"  19' 

cu 

=   41*  67' 

The  form  of  laumontlte  approximntea  somewhat  closely  to  that  of  the  pyroxenea. 

Twins:  tw.  pi.  a.   Common  form  the  prism  m  with  oblique  termination  «. 
Also  columnar,  radiating,  and  divergent. 

Cleavage:  b  and  m  very  perfect;  a  imperfect.  Fracture 
uneven.  Not  very  brittle.  II.  =  3-5-4.  G.  =  2-25-2-36. 
Luster  vitreous,  inclining  to  pearly  upon  the  faces  of  cleavage. 
Color  white,  fusing  into  yellow  or  gray,  sometimes  red.  Streak 
ancolored.  Transparent  to  translucent;  becoming  oimque  and 
usual  iy  pnlverulent  on  exposure. 

Optically  -.   Ax.  pi.  \b.   Bx.  A  (!  =  +  65"  to  TO".  Dis- 
persion large,  p  <  v,  mclmed  slight.   Axial  angles,  Dx.: 

Huelgoet  2E,  =  53°  34'  =  66°  15'  Huelgoet.  Dx. 

Comp^  Tar.— H,CaAI,Sip„  +  2H,0  =  4H,O.CaO.Al,0,.4SiO,  =  Silica  51-1, 
alnmina  21-7,  lime  119,  water  15*3  =  100, 

Leonhardite  is  a  laumontite  whicb  has  lost  part  of  Its  water  (to  one  molecule),  and  the  same 
w  probably  true  of  etiporcianite.  Tbe  former  occurs  in  white  nr  yellowisb  crystals  like  ordiuary 
J.HiimonCiLe,  also  columnar  aud  granular;  caporcianlte  in  pearly  tlt-sli-red  mouocltuic  crystals. 
Sc/ineidmite  is  laumoutite  from  the  serpentine  of  Moute  Catini.  Italy,  whicb  has  undergone 
alteration  throurii  tbe  action  of  magaesiau  solutlona.  It  occurs  with  sloaniie  in  tbe  gabbro  rosso 
of  Tuscany.  learned  after  glen.  Bcnneider,  director  of  the  mine  of  Monte  Catini.  The  .£del- 
for«lte  of  Retzlus,  or  tbe  Red  Zeolite  of  .^Sde^ort.  Is  referred  here  by  N.  J.  Berlin,  who  conaldera 
it  impure  from  mixed  quartz.  Bischof  has  analyzed  a  pseudomorpb  of  laumontite  after  ortho- 
clase. 

Aaal— 1-  Siagren,  Pogg.,  78,  415,  1849.  2,  Traube,  Jb.  Mia.,  2,  67,  1887.  8,  4,  Oencke, 
Lieb.  A-nn.,  99,  110,  1866,  Rg.,  Min.  Ch.,  808,  1860.  5,  Mallet,  Am.  J.  Sc..  22,  179,  1856. 
6  How,  ib.,  26,  34,  1866.  7,  Bechi,  Trans.  Acc.  Line.  3,  114,  1879.  8,  Llversidge,  Min.  Mag., 
l'.  54,  1876.  9,  10.  Hillebrand.  U.  S.  G.  Surv.,  Bull.  20,  16,  1885.  11,  Delffs,  Pogg ,  69,  SSJ, 
m^i.  13*  Barnes.  Am.  J.  Sc.  16,  440, 185S.  18,  SmiU,  Min.  Mitth.,  268.  1877  (material  dried 
over  H«SO«).    14.  Bedil,  Am.  J.  Sc.,  14,  63, 1853. 

a.  810,  AI.O.  CaO  H,0 

1    IJpeala.  61-61  10  06  13-53  14-03  Fe.O>  3-90  =  10018 

a'  StHesau,  t0A.               2  28  51  09  31-86  11  76  15-85  =  99*56 

c    Samllial                     2'28  |  5158  20-63  11  50  1510  Fo,0,  0-26,  Na,0  1-67  =  100-64 

4!  plauen  Grund            2  810  68  16  32*76  9  83  1190  FetO>  016,  Na>0  3*83  =  100-68 
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Q.  810,  A1.0,  CsQ  H.O 

5.  Skye,  red                  8-363  58-05  ao  18  12-86  13-43  EiO,Na,0  0-87, 

6.  Port  George,  N.  8.  51-48  21-64  12  07  15-36  =  100  40 

7.  Moute  Catini  58  78  19-28  8  84  15  00  Fe,0,  818,  MgO  i 

8.  Coi  R..  N.  S.  W.  58-27  22-88  11  00  12-65  MgO  0  48  =  100  3 

9.  Table  Ml.,  Col.  51  48  21-52  11  88  18  81  Fe,0,  0-94,Na,O( 
10.  52  07  21-30  11-24  14  58  Na,0  0  48,  K,0  0 
n.  Schemnitz,  Leonhardite2-2S  66  18  32  98  9  35  [11-64]=:  100 

13.  Copper  Falls,       "                 |  55  50  21  69  10  57  11-98  =   99  69 

18.  Floitenlhal.         "       2-374  52  93  33-44  13-38  12-38  =  99-97 

Caporeianite                3-47  53-02  32-88  9-68  13-17  MgO  1-11,  Ns,0  0 

LauQiontlte  loses  its  water  of  cryBtallizatlon  very  readily  and  heoce  is  often  foi 
tbsD  the  Doriiial  amount.   Malaguti  and  Duroclier  (ref.,  p.  571}  give  the  following 

Temp.  100"  300*       300*  red  ht.  Also    »n  vae 

H,  0  8-17  p.  c       6-08       7-38       remainder  2-38  p. 

LeoDhardite  Loses  over  eulpburic  acid  1-7-1-9  p.  c.  water,  and  has  then  the  a 
laumontile  dried  at  100°,  Smita.  1.  c. 

Doelter  finds  that  laumontite,  wjien  fused  aud  cooled  very  slowly,  forms  a  se 
mass  in  whicli  auortliite  is  promiDent,  also  a  pyroxenic  mineral  in  acicular  forms  i 
phous  ground-mass.    Jb.  Min.,  1,  130.  1890. 

Pyr.,  etc.— B.B.  swells  up  and  fuses  at  3'5-3  to  a  white  enamel.  Oelatinlze 
chloric  acid. 

Obs. — Occurs  in  the  cavities  of  basalt  and  similar  eruptive  rocks:  also  in  p 
ftyeoite,  and  occasioually  ia  veins  traversing  clay  slale  with  calcite.  Il  was  &Tt 
1785,  iu  the  lead  mines  of  Huelgoet  in  Briltuny,  by  Qillet  Laumont,  after  whom  i 

Its  principal  loi;ulities  are  the  FflrUer  Islaiids;  Disco  in  Greenland;  in  Bohemi 
clay  slate;  St.  Gotbard  \a  Switzerland;  tbe  Fiissatbal,  iu  large  masses  with  radial 
Sanitbal,  near  Botzen,  Tyrol;  tbe  Plaueuscher  Grund,  near  Dresdeo;  Uarttield  Mos 
shire,  accompanyiog  analcite;  the  amygdaloidal  rocks  in  the  Kilpatrick  hills,  Dear 
basaltic  rocks  of  tbe  Hebrides,  aud  the  north  of  Ireland.  In  ludia,  in  the  Deccan 
Foona  aod  in  the  Western  GhAts. 

Peter's  Poiut,  Nova  Scotia,  affords  tine  speclraeos  of  this  species.  It  is  th( 
with  apopb^llite,  tbomsouite,  and  other  species  of  this  family;  also  at  Port  Geo 
velus  someliines  8  in.  thick,  and  at  Margaret ville,  colored  green  by  copper;  also  at 
and  Long  Poiut.  Al3t>  fouud  in  good  specimens  at  Poippsburg,  Maine;  also 
Bradleysville,  Litchfield  Co.,  Conn.,  near  a  paper-mill  in  narrow  seams  in  gneiss;  a 
bury.  Conn.,  a  little  east  of  the  village,  on  the  land  of  Mr.  Stiles;  also  sparingly  a 
New  Haven.    Abuudant  in  many  places  in  the  copper  veins  of  Lake  Superior  in 

I.  Royale;  on  north  shore  of  Lake  Superior,  between  Pigeon  Bay  and  Fond  du 
also  at  Bergen  Hill,  N.  J.,  in  diabase,  with  datolile,  apophyllite,  etc.;  sparingly  at 
N.  Y.,  in  feldspar  with  stilbite;  at  the  Tilly  Foster  Iron  mine,  Brewster,  N.  Y.; 
bridge,  near  Philadelphia. 

LeonhardUs  occurs  in  a  trachylic  rock  at  Scbemnitz  In  Hungary;  at  Pfltsch 
chlorite,  and  near  Predazzo  in  the  Fleimsthal,  T^rol,  In  a  melaphyre;  id  the  Floit 
at  Copper  Falls,  Lake  Superior  region,  a  variety  which  alters  but  little  on  expo 
cianite  occurs  in  geodes  with  calcite  in  the  gabbro  rosso  of  Monte  de  Caporciano  at 
and  other  places  in  Tuscany.    It  is  sometimes  accompanied  by  native  copper. 

Ret—'  Mir.,  Min.,  p.  452,  1853;  he  made  a:  =  102,  «  =  Oil,  r  =  111.  The 
taken  is  that  of  Dx.  (Min.,  1,  p.  493,  1862),  but  the  vertical  axis  has  half  the  lengtt 
bim.   *Cf.  Mir.,  Dx.  1.  c.    'J.  D.  D.,  on  schneiderite  from  Mte.  Catini,  Mln.. 
U81,  p.  S99,  1868. 

446.  LAUBAKTTB.   H.  Traube,  Jb.  Hin.,  3,  64,  1887. 

In  fine  fibrous^  sometimes  spherical,  bundles  with  eccentric  radiate< 
resembles  stilbite. 

H.  =  4-5-5.  G.  =  2-23.  Luster  dull.  Color  snow-white,  super 
yellow  with  iron  oxide.    Transparent  to  translucent. 

Comp.— Ca  Al.Si.O,,  +  6H,0  or  2CaO.AI,0,.5SiO,  +  6H,0  = 
alumina  16*4,  lime  18-0,  water  17'4  =  100. 
AnaL — Traube,  1.  c. 

SiO,  Al.O.  CaO  MgO  H,0 

I  47-84  16-74  16  17  1  85  17  08  FeO  0-66  = 

Pyr.— B.B.  fuses  to  a  blebb^  glass.  Decomposed  by  warm  concentrated  hydi 
with  separation  of  gelatinous  silica. 

Ob«. — Occurs  implanted  upon  phfllipsite  crystals  in  basalt  at  Lauban,  Silesia. 
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447.  Chabaate. 


Cliabazite  Group.  Ehombohedral. 

448.   Gmelinite.  449.  levyiiite. 


Hie  fundamental  rhombohedrons  of  the  species  of  the  Chabozitc  Group  have  different  angles, 
hut.  as  shown  in  the  axial  ratios  on  p.  572,  they  are  closely  related,  since,  taking  the  rbombohedron 
of  Chsbazite  as  the  basis,  tbat  of  Gmelinite  has  the  symbol  )(2023)  and  of  Levyntte  )(d034). 

The  variation  in  composition  often  observed  in  the  first  two  species  has  ted  to  the  rather 
plausible  bypotheda  that  they  an  to  be  Tiewed  u  isomorphons  mlxtnres  of  tlie  feldqiu--lllw 
compounds 

(Ca.Na,)AI,Si.O.  +  4H,0 
(Ca.Na,)Al,Sl«0,.  +  8H,0 


447.  OHABAZFFE.  ZeoHthus  albtu  cabictw  Islandte  ft  Bom,  Lltboph.,  1,  46,  1778. 
Zeolite  en  cubes  Favjcu,  Vole.  Viv.,  126,  1778;  de  LiaU,  Crist.,  3,  40,  178S.  Chabazte  (fr.  Ober- 
stein)  Bmc  d'AnUe,  J.  d'Hiat.  N..2,  161,  1788.  Wtlrfelzeolith  pt.  (rest  analcite)  Wem.,  Emmer- 
ling.  Min.,  1,  20S,  1798.  Chabasie  (rhombohedral  f orm  reco^ized)  H.,  Tr.,  3,  1801.  Cbabasiu 
Karat.,  Tab.,  30,  1808.    Scbabasit  Wem.,  Hofm.    Kuboizit  Hoflm.  Min.,  4,  b,  41,  1818, 

Mag.  Ges.  N.  Fr..  Berlin,  7,  181,  1816.  Xdipite  Bemtier,  Bull.  Soc.  Vaud.,  16,  15,  1879. 
Cabasite  Jtai. 

Phakolit  Breith;  Tamnau,  Jahrb.  Min.,  658,  667.  1836.  Haydenlte  CUaveland,  Min..  478, 
1822.  Acadialite  Alger  dk  Jaekaon  (without  publication)  =  "  No  Chabasie  "  JB.  Hc^maim,  Am. 
J.  Sc.,  30.  866. 1886:  =  AcadioUte  Thornton,  Phil.  Hag..  32,  192,  1848;  Haj/et.  Am.  J.  Sc.,  1, 
122. 1846.  Herschelite  Leti^,  Ann.  PhiL,  10,  861, 1825.  Seebachite  Bmur,  Zs.  G.  Gea,  34, 881, 
1878. 

Rhombohedral.  Axis  6  =  1*0860;  0001  A  loil  =  bV  25J'  PhiUips'. 

Fonni*:  e  (0001,  0)  rare;  a  (1120,        r  (1011,  JJ);  e  (0U8,  -  i),  «  (02Sl,  -  2);  ( (1158, 
•  (Sl84,       *  (181-i8-14.  H*V. 

On  phacolite  also  p  (0888,  ~  ^  which  corre^onds  in  angle  to  the  fundamental  rhonbo- 
hedioD  OT  gmelinite. 

1.  3.  8. 


6. 


flA  1,  3,  Common  forms;  SjwnetratioD.twin.   8,  P^rOer,  Tamnsn.  4»  Bohemia,  Sbk. 

6,  6,  PhaeolUe,  Richmond,  Victoria,  Bath. 


«r  =  «•  26' 
«0  =  82°  C 
ffi  -  89'  64' 


M  =  68*  16' 
ot  =  86'  54' 
=  54*  4r 


rr'  ~  *85°  14' 
er  -  42°  87' 
pp'  =   er  28' 


«'  =  107'  7' 
W  =  84°  6' 
^  s     5°  66' 
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Twins:  (1)  tw.  axis  ^,  penetration-twins  (f.  3,      4)  very  common, 
pi.  r,  contact-twine,  rare.    Form  commonlj  the  simple  i-hombohedron siir 
m  angle  from  a  cube;  also  r  and      Fftces     i,  e  striftted  U  mtt?rseetion-e( 
a  II  edge  (t/r.    Also  iimorphoua. 

Cleavage:  r  rather  distinct.    Fracture  uneven.    Brittle.  n.=4-5. 
-3*16.    Luster  vitreous.    Color  white,  fiesh-red;  streak  uiieolored.  Tr 
to  triiiisluoerit.    Optically  — ;  also  -j-  (AmlreaBberg,  also  haydeiiite).  I 
fraction  weak.     'i  he  interference-figtiro  nstiallv  confiiml  ;  sometimea 
bia.xial;  hHsnA  sectiotm  tlmu  divided  into  shiirply  defined  scet^j^ra  with 
optical  orientation.    Tlieso  anomaioua  optical  cliai'acters  ])robably  socot 
obiefly  cicnditioned  by  tho  variation  in  the  amount  of  water  present*  Me; 
tive  index  1'5,  Levy-Lcs. 

Tile  (ffiLltaL  cbaracleie  of  clinltHzile  have  led  Backo'  to  &  hypollieais  of  s  f 
trkliniic  iutiivuluti)^.  Ou  this  view  tht  cliabiizite  rbombobedrou  ia  formed  of 
ludivjiiuHlFi,  encli  cLeaviiNe  in  ihme  rtirfH^tiom,  correspuuilitif^t  lo  tbe  rliauib^jbeilral 
lo  be  tiiken  ma  Ihn  piunwids  of  w  trivlioif  ci-y»uil.  lUU.  010,  001.  Tby  rtnjries  o,  /J. 
(Ill  eucb  of  Tbese  faiTL's.  rtfippclively,  belwetn  tlte  dugojial  anfl  tbe  iui^lion-dir« 
ior  tb(?  dilti;reni  liK'Jiliiie-i.  but  in  h  lyiiicttl  exiimi.ik'  (FfirSt-'r)  were  >!-•>  follows:  t 
fi  =  3' '8,  V  —  12''3.  Till'  folluwlug  an;,'!™  were  ulao  obliiiinid  on  ibc-  cluavage  fonn 
^  83'  42',  11)0  A  001  =  85"  aiV,  010  A  001  =  85  5  . 

These  sixorjiiore  lUiltvidUfds  are  nJiruriieil  as  unitecil  iolO  douhlti  twiuS  acCOTd! 
twluiiUifi  ]jkW9,  tbe  tw.  |)]i(ueti,  110  uiid  110  (c:orrei<|>oniUiig  ti>  fnces  ol  tbc  priesin  of 
lerii's),  iiK-linedlia-G'  Ui  each  oLUvt.  TbnM  xyyivs  art-  dbiiiiiiiiislmd,  acwrdint  riKtov 
faces  takeD  hs  100.  010,  (ii-  001  fonn  tbe  (.'Xterior  uf  tbe  ij^L-udo-rbnmltulitdral  crysX 
ihme  lypi-a  art-  recogiiiz*.!.]  by  ib«  fini^li-  fcirmed  li_v  this  exiinciiDindirefainiis  in  tbe  twi 
H  rlioralMjbednil  fun-  on  eilbur  sUie  ot  Ihe  dln^ticiiiE  lint.  In  tlie  Jirst  tjpv  Ibis  iingle  is 
iu  tbi'  !«eooiid  atnull,  Hbnui  IT;  in  tbe  lliiird  iihuiii  '24\  A  ^);l^^Ell  .s^-ction  sbows  sdx  n 
HI)  armiijj'^iitent  of  tilt  i.-xiit)t:tir>n.'i  in  thv  dilltTciiL  [tiii'ls  currcspiindiiig  lu  LiiMse  lyfjes, 
UowijviT.  tlie  aecood  Is  rare  and  not  pcwilively  ulerlifliiMi. 

Tb«  biiTacbelite  of  Sirily  ii.nd  wfLbarliilf;  uf  Hkboirmd  differ  fmrn  pb)i,lm?.ilf  in  i 
sirittll  ii\m\  RDgiti  ihroiiirb  ibt'  UTiiiiimL  plHiie;  moreover,  tbe  itidividuaU  lieri^are  refer 
nlolll^crli(lir  sjsIliii.  twiqced  ju  a  iimnittr  more  ur  less  closuly  iniid^igaiis  lo  Uwt  cim 
the  <!lml)tL7il(.'  pn»pvr. 

Klein  litis  desci  ilied  pbaLvdftefrom  Atmerod.  n  bassil  aection  (|  c)  ofwhipb  showed 
poliirfzL-d  lliclit  an  i>]njt.al  dU'isii>ii  into  six  seelois;  wliik^  fiirlhei,  each  sector  ■wiis  <li 
two  ptirla  with  L'sliiirlioE  |  j  t)  iui-ihied  jii  each  rtymiHttrienlly  B  U)""  lo  tbe  A-mts  belw 
Tbis  dirticLiifri  wiw  fiirthiT  iIil'  ttx.  plant  with  Bi^  (=  a)  ±  f  llie  pluue  of  ihti  seciiDii: 
lically  — :  3E  ~  Tij-!^)'  approX.  Tliese  liitst  serai.sectors  were  mure  «ir  le^s  sburtily  se 
a  fwitbt'^r-like  iircH  betwecu  Lbtin,  DifEm:iil  eryptHlji.  and  dilfereiH  i»an»  of  Itie  sai 
eboM'<;d  wide  viirialiciti  io  Uii.''  urruUf^O'lneiil  and  in  tbe  sLrenglL  f>f  th^!  iloulil*'  refi«ftloi 
infi'STflil  ili.Li  tliPHL- iliffeiences  are  ClJllut!cle^l  witU  ii  liws  f)f  the  water  of  t  rj-siaUi/ju 
ia  cunlirliii'd  by  ibe  beJiwvior  of  ft  section  on  lieinij;  lieated  ;  tbe  benlinf;  servcrv  Lo  in 
8ir«tif?lhof  ILtie  d'Hibli"  rerrnclion.  (.-alia.  <iui  tlic  optical  ureas  wlitjrt!  Ltiey  did  not  evis 
di)veJo[w  y\wm  iu  exieui  nod  dialinclne.Ha.  TiiLne  h.  however,  iiO  return  to  the  origiuul 
oa  cooling. 

Kiiini;  bns.  EnvcsU t;;ul ud  like  uifect  of  beat  forther  and  concUadi^s  ibftL  the  oplicxl 
clialiaziies.  by  heating' jiad  conBeqiieiit  losji  of  water,  ^ala  tbe  optical  chanmiert  of  kU 
varieties.  Farther  hoatiii^  cliangt':!' both  khids  to  tbosie  with  sEroug  positive  donble  : 
Tlie  di8iin<aiun  between  lliy  opLicatiy  +  aud  —  hinds  in  nature  is  hence  pnibably 
with  iimounl  of  w.iti-T  present. 

Var.— 1  th-diifity.  The  most  common  form  3b  the  fundaiuental  rlioinbohedron 
ihe  rtag\e  i»  bo  ueiir  fill  that  ibe  crystals  were  at  fire',  udsliiki^n  for  cube*.  Arudutlite.  I 
tiC"lm  i Acadia,  of  the  French  of  Ifiust  creDtury).  is  only  a  reddish  cbabiiEite:  Bometii 
cokirle^H.  Id  some  specimens  the  coloring  rantter  is  arrartffed  in  a  tessellated  maii 
Ia?er&.  with  the  angles  almost  ctjlurless.    For  chabazUe  from  Obersteiu  G.  =  S"0B3.  fr 

Ilayikmta  Is  a  yellowish  variety  iu  small  crystals  from  Jonea'a  Falls,  aear  BaUiii 
the  L'rystiilJi  fiixj  nfien  twiuu(.-il  parallel  lo  K. 

A  gelHlinoiia  liiilijstaiico  (itdifttU)  liaviii^  the  composition  of  chabQ?-ile  (attid.  13 
noted  liy  Kcnt-vier  lilliiiff  cavities  between  calcil«  crystals  in  veins  io  the  molui^ 
Meilluret  Dear  Liiusonoe: 

2.  Ph<ieoiiU  Lb  a  colorless  vaneiv  oeeurring  in  twins  of  raoally  a  liRxagoual  torra, 
nnu-h  miiililied  fio  at  to  be  lenticular  io  shape  (wlieuoe  the  nnnie,  from  ^aKai^  a 
orijjirml  wsia  from  Leipa  in  liobcmiii, 

Hero  belong  alflo  herschellti?  tst'cliacLJle)  from  Rioliraoiirt.  Viclorift;  the  compoeU 
great  %'ariety  imd  beauty.  Pn.lnibly  also  tbe  nrifdual  hersrhelite  from  Slciiy  mode  on! 
hy  V,  Lang  ipseudo-he.trtgional  by  ivpinaing),  It  occurs  id  lliil,  almost  tabuiar,  liexa^ui 
with  roourieil  ifniupittiiJiia  divided  into  aU  aectorsj. 
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Conp. — Somewhat  uncertain,  since  a  rather  wide  variation  ia.  often  noted 
even  among  apecimens  from  the  same  locality.  The  ratio  of  (Ga,Na,,K,)  :  Al  18 
nearly  constant  (=1:1),  but  of  AI,  :  3i  varies  from  1 :  3  to  1  :  5;  the  water  also 
increases  with  the  increase  m  silica.  The  compontion  usually  corresponds  to 
(Ca,Na,)Al^i^O„  +  6H,0  which,  if  calcium  alone  is  present,  requires:  Silica  47*4, 
alumina  20-2,  lime  11*1,  water  21-3  =  100.  If  Ga  :  Na,  =  1:1,  the  percentage 
composition  is:  Silica  47*2,  alumina  20*0,  lime  5*5,  soda  6*1,  water  21-2  =  100. 

Potasdum  Is  also  presmt  In  small  anouDt,  and  the  Oberstein  mineial  contains  both  barium 
and  uroutium  (0-49  BaO,  0-82  SrO  SchrOder).  Streng  (Bet.  Oberh^.  Gea,16.  74, 1877)  ezt^lalns 
the  giipposetl  fuels  most  saitsfactorily  by  the  hypotrab  that  the  memkezs  of  the  group  are  Iso- 
morplious  mixturea»  analogous  lo  the  feldspars  of 


(  ffl(Ca.Na,)Al,S(,0.  +4H,0 
\  n(Ca,NR,)AUSi.0.,-|-8H,0 


If  fli :  n     1  : 1,  this  la  equivalent  to  the  formula  above  given. 

AnaL— 1-8,  Burkhardt  and  HammcrKhlag  (Streng,  1.  c).  4.  Lemberg,  Zs.  O.  Oes.,  38, 
696.  1876.  9.  6,  Rg.,  Mb.  Ch.  Erg.,  pp.  57,  61. 1886.  7.  8,  Herach,  Inaug.  IKas..  ZQrich.  18S7. 
9.  Mean  of  three  closely  agreeing  tmalyses  by  Holmquist.  Steenberg,  Ferre,  quoted  by  Widman, 
G.  For.  Pi)rli.,  12,  35,  ItjOO.  10.  Sausoni,  Att.  Soc.  Tosc..  4,  816,  1879.  11.  Koch.  Zs.  0.  Ocs.. 
28.  304,  1876.  12,  BischoEf,  quotdd  by  livtievier,  I.  c.  18.  Hayes,  Am.  J  Sc.,  1, 199.  1846. 
14,  Hnielimm],  U.  3.  O  Surv.,  Hull.  20,  23,  1880.  16,  Sadtler,  Am.  Ch.  J.,  4,  S56, 186S 
16,  Morse  and  Bayley.  lb.,  6.  24,  18ti4. 

17,  Rg.  Pogg.,  63.  149, 1844.  18,  Burkliardt  and  Hammerschlag,  1.  c  19,  Kerl,  Zs.  G. 
Ges.,24,398.  IH72.  20,  Lepsiiia,  ib.,  26.  351,  1878.  21-28,  Pitlmaii.  Ulrlch,  Cont'r.  Mlu. 
Viclorift,  65,  1870.  24,  Bath,  Pogg..  158.  897,  1876.  25,  Hersch.  1.  c.  26,  Drar.,  Ann.  Ch. 
Phys..  14,  97.  1845.  27,  Walt.,  Vulk.  Gesteine.  261. 185S.  28.  Lemberg,  Zs.  G.  Ges  ,  38,  647, 
J876.    S9.  Lax..  Zs.  Kr.,  6,  841,  1881.   3U,  Helms,  Livcrsidge  Miu.  N.  S.  W.>  l^V,  1888. 


O. 

1.  Niddli  8*188 

2.  Annerod 

3.  Alteubuseck 

4.  Aussig 

5.  *' 
Oberstein 

7.  "  2-081 

8.  FarOer  2  058 

9.  3093 

10.  Elba  21?9 

11.  Csfidiberg  3050 
Vi.  Lausnnue,  Adiptte  8'09 
18-  N.  Scotia,  AetuUaUie 

14.  Tiibic  Mt..  CoL 

15.  Prilz  Is.,  ft  '8*8 

16.  Baltimore. 

17  L.e\\fln.PhacolU$ 

18.  Annerod  " 

19.  iiJcbmond.  BeebachtU 
20. 

21.         "  " 

23. 
23. 
24 

2.\ 

2fi.  Act  Castello,  BurtokaUe  2-06 
27.  " 


3116 


2-185 
2-162 


SiO, 

46-  35 
48  93 
60-76 
4730 
48  83 
5010 
49-28 

47-  86 

45-  85 
49-49 
O-W 

45  W 
6?  •)2 
17  52 
«28 
49-24 

46 -  3( 
46-83 

43-  7 

44-  77 

45-  38 

46  05 
46  26 
46  08 
43  84 

i  47-89 
47*08 


A1,0. 
20  52 
18-19 
1606 
20  00 
1881 

16-  46 

18-  52 
2013 

19-  83 

20-  35 

18-  53 

20-  49 

17-  88 
19*48 
17-88 
1807 

21 -  87 

19-  89 

21-  8 
23  10 

22-  22 

23-  07 
23  04 
21-09 

20-  99 
20-90 
20-21 


2S  "  "  46-46  80-34 

29     *'  "  »  47  15  31-48 

aO.  InverDCll,  N.  8.  W.       8-10    1  47*70  19  81 
«  In  desiccator  8-64  (ss  1  H.0).  at  red  heat 


CaO 
10-83 
6-64 

6-  66 
1020 
10-34 

8-  69 

9-  36 
809 
8-86 

7-  5C 

7-  80 

8-  57 

4-  24 

10-  06* 
696 

5-  16 

10-40 
10-29 
8  5 
7-51 
7  11 
7-06 
702 

6-  75 
6-89 

0-  38 
4-66 

1-  08 
6-84 

10-86 
18-62  p. 


Na,0  K,0  H,0 

—  0-21  22-09  ^  100 

0-92   3-06  32  04  Fe,0,  1-22  =  100 

l  -3a   2-27  21-46  FbbO,  1-48  =  100 

0-23   1-24  31-40  =  100-57 

—  1-92  81-48  =  100-77 

0-80  1-06  81 -07  BaO  1  89  =  99-56 

0-  72     —  23  02BaO.8rOfr.^99-90 

1-  99  —  22-54  =  100  11 
8-86  0-63  22-26*=  99  78 

(f .      <r.  20  62  =  97-96 

1-96  20-77  =  99-02 

—  2  79  21-62  MgO  814  =  100 
4-07   8-08  16  30  b   99  54 

0*62  0-86  98-11  ss  100  06 

8-48  8-40  80-21  MgO  0-23  =  100-88 

—  8-00  21  -81  BaO  1  -47,  FeO.O, 
[0  84,  MgO0'86=  9»-B5 

1'29  [19161=  100 

0-40  23  86  Fc,0,  0-14  =  100 

tr.  22-3  =  99-7 

—  23  07  =  99-68 

0-97  18-67  =  99-84 

0-73  19-25  =  100-63 

0-  09  18  53  =  100-89 
1  77  21-08  =  100  29 

1-  83  21  97  =  100  30 
4-89  17  84  ^  99  33 
803  17-86  re,0,  114,  MgO 

[0  50  ^  98 -2C 

8-95   8-87  19-45  =  100 

[6  69]  1940  =  100 

0-&  1-18  30-67  MgO  0-48  =  100-58 

c.  *  Incl.  SrO  0-48. 


0-95 

070 

85 

8-18 

554 

5-48 

5-96 

4-52 

578 

8-38 

4-83 


Richmond  phacollte  loses 8 molecules  H*Oover  calcium chlorideafter a  week^  Hintz^Zs 
Kr.,  lO.  .276.  1885. 

According  to  Damour,  crystals  from  Dyrefiord.  Iceland,  and  RObcndOrfel,  Bohemis,  lost 
7-8  n  c  after  6  mouths  in  dried  air:  after  some  moutljs  in  the  free  air.  again  regained  this. 
ftQj  hIso  an  excess  <rf  015  p.  c    Heated  for  1  hour  to  100°  C.  the  loss  was  8-?6  p.  c;  to  ISO*.  14 
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p.  c;  to  SSO*.  17  p.  c, ;  to  SOO',  19  p.  c;  this  loss  was  redaced  to  lero  id  3  dsye; 
beat,  tbe  Iqes  wna  31  p.  c,  and  the  mineml  wiis  QO  lOagcr  bygriDscciplci  Bt  a  b'rigb 
S3'4  p.  c,  tatumesced,  and  w&s  partially  fiiseil. 

Phttcolile  lost  7  p.  c.  after  7  moQlhs  in  dried  «ir;  wDti  4  mooths  after,  in  at 
Mturaled  witli  moiMtiiTO,  it  bad  fin  excess  of  13'5  p.  c,  wlilcti  it  loat  vcrj'  ueitriy  agsi 
air.  Heated  to  100"  C,  the  lass  wiis  3-7  p.  c;  to  %W,  15-7  p.  c;  to  2e0"-360*.  1 
after  48  hours'  exposure  lr>  t!ie  free  air,  the  amount  lo&t.  was  restored.  At  a  dull 
loaa  waa  23'3  p.  c:  at  a  bright  red,  3!J'S  p.  c,  aad  the  mukTlal  was  fused  to  a  blebl 

Rff.  giveaas  the  loss  to  3O0'  17-1  to  \^-^  p.  c. 

TSe  menu  results  obtaJocd  by  Burkhardt  aud  Hftailuerschlag  (ruot«d  by  Sltcng 


100* 

300" 

800' 

stroDg  ign. 

An 

9-53 

14-55 

31-03 

lO'SO 

14-93 

20-13 

SI -78 

406 

U-81 

1503 

21  S4 

as- 50 

4'l]9 

11-83 

lB-16 

31-14 

Hersch'a  results  after  2  hours'  healing  In  each  case  are  aa  follows : 
For  Ohabaxile: 

Temp.  '     103'  125'  1B5'  195"       240'        200*  290* 

H«0          S-77  6  51  9-23  11-29      13  u5      14  44       14  81 

For  PhtKoUk: 

Temp.       100"  150"  195"  240*         385"         320  re 

H.O         621  9-81  ia-7B  17  01        18-78        13  91  SIS 


Pyr.j  etc.— B.B.  ialumesces  and  fusea  to  a  blebhy  glaaa,  iiearly  opaque.  T>e( 
fcydrOCljlQtic  fiCid,  with  scparMiOD  of  slimy  silica. 

ObSf— Cluibazite  occurs  mostly  In  basilic  rocks,  and  occasioaally  Id  goeifls^  e 
tchist,  liornblciidic  achUt, 

Occurs  at  the  FilrOer  Islanda,  Greeulaod,  and  Iceland,  associated  with  chlorite 
«t  Aussig  iu  ^Bohemia,  in  a  kind  of  greenslODe  (the  gtauilein  tA  Werner);  at  Ob 
iiflrmolome;  at  Annerod,   near  Gtcsscu;   at  iLe  Oiaot's  Causeway,  Antrim. 
Renfrewshire  (some  an  tuch  across};       of  Skye,  etc,;  Poona,  near  Bombay,  India 

Phacolitu  occurs  nl  Luipa  in  Bohemia:  aUo  at  Balcsl  and  Watiuow,  in  uoUtrEuU 
Ireland,  at  Giant's  Causeway. 

Ilerschelii^  accompupict^  pLilHpsite  ia  a  lava  at  Aci  Caalello,  near  Aci  Ueale. 
at  Cyclops,  Caiania;  iu  basalt  mmr  Itirhmond,  Viotorifl,  Australia  {atibaciute).  thi 
mode  oi  twlonlng  uud  in  opijcal  pro |jer lies  like  the  glcilluu. 

Both  massive  and  incmsled  at  the  PnusalucJi  Btone-qufirry.  Stomngtan, 
scn|ioUie,  litanitc,  md  apaiita;  also  yellowish  red  m  Horth  KilliogworLh,  on  the  En 
at  Hiidlymie',  Coun.j.  on  gtieis!);  apikringly  ul  Bi^Lucbvillis  iu  a  pegmalyte  veiu  with  ( 
in  ayetiite  at  Sonierville,  Mass,,  also  at  ChDstcr,  5!ass.,  in  simygdaloid;  al  Bergec 
in  smaU  cryalals;  in  the  Mine  rock  at  Piemiont,  N.  Y.;  in  flsisiircs  in  hombieni 
JouC^'s  Falls.,  near  Baltitaore  (/ui^denile),  WLth  hOUlaqditC^  Phacolilc  has  been  re 
Kew  York  Ial.md. 

Id  Novji  Scolia,  wiiie-yi-llow  or  tiesh-red  (the  tasi  the  acadiuHtJt).  associated  wjtt 
aoalcfte,  and  calcite,  at  Pive  Isliiuds,  Swan's  Creek,  Digby  Neck,  Mink  Cove,  "WiHij 

Al  Tlusavic.  Iceland.  fo$&ll  clam  shells  ^Vcniis)  occur  iu  a  recent  depotiit,  lined 
smalt  I'hombohedrons  of  chabazite.  Dduhnse  atalta  thai  ciyBtJilg  oi-cur  at  llic  wnrr 
LuxeiiH,  Dept.  of  Uauto  SaSnc,  Fmnce.  as  well  asatthoseof  PlombWrca,  undt-r  c»ud 
Indicate  that  they  were  formed  Ihrougli  the  agency  of  tlie  warm  wafers;  ilm  li-i 
Luxevtll  is  115"  F..  and  al  Plocribi'i^r^s  lliS^  F.  Also  a  recent  formaLion  at  Buurbut 
and  at  Orati,  Algiers. 

The  amao  Cfui^ifizUe  la  fmm  3;nr(5(?'^o?,  mi  ancient  name  of  astono.  IItTsefteiiffn\ 
F.W.  IlersclKil  (1703-1871).  Seebac/n'teaUoT  Karl  von  Scehach,  aGerman  miiicrulogit't 

Alt— The  ha.ydcnite  h  oflen  covoretl  with  chlorite,  and  sometimes  chlorite  liil 
of  the  crystal. 

Alicrcil  cryst&ls  from  the  Vogolsgebirge  have  been  nnalyxed  by  Siickow,  Hlli  Pd 
Doranitc  of  Thomson  may  be  aUerecl  fh-ibazile.  if  the  analysis* is  not  an  incorre* 

unalic^rtHi  inEueial.    Fouud  iu  basalt.  3  m,  W.  of  Carrickfcrirus,  Co.  Antrim,  t. 

p.  438. 

Artlf.,  etc. — Obtained  hy  Doelier  f1)  by  recryaiJLnizrttinn  iu  water  coutaiiiinj^  farl 
the  jtowdercd  miuevnl  wna  digested  in  a  closed  tube  for  fl  days  at  150',  and  iiiimite  rl 
crysiuls  fibiairn.-d.  (3)  Also  wUh  similar  result  by  dii-ect  syuUicais  of  fieshly  preripi 
alumina,  also  calcium  jiydrale  plnccd  ia  carbonated  waier  iind  kept  for  a  lonij  tinvc 
BCAlerl  iMbc.  By  tbe  fusion  and  slow  cooling  of  cbabazilc,  anorchlte  was  obtained. 
124,  im 
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Lemberg  describes  the  conTersioa  of  norma]  cbabazlte  into  the  con-espouding  barium 
and  potusium  compounds  by  slow  digestion  with  solutions  of  barium  chloride  aod  polasduDs 
chloride;  also  the  resiibsiUuiioii  by  the  action  of  calcium  chloride,  Zs.  O.  6es.,  28,  556, 1670. 

ReCi — '  Min.,  188,  lt*28,  this  nuglo  tkiics  somewhat  widely,  and  seldom  admfte  of  exact 
measurement.  *  Cf.  Tamimu,  lunug.  Diss.,  Stuttgart,  1836.  AIbo  Dx.,  Min.,  1,  407,  1862; 
Streog,  Oberliess,  Oes.,  16,  74,  1877;  Bccke,  Min.  Alitth.,  2,  891.  1879;  Odt..  Index,  1, 407, 188C. 
Odt.  with  Streng  includes  also  gmellnite  and  lerynite.  The  symbol  of  the  striated  rlcinal 
scalenobedroD  t  (Ph.')  Is  doubtful. 

On  the  form  of  nhncolite,  hersclielite,  scebnchite,  see:  Lang,  Phil.  Mag.,  28,  606,  1864; 
mrich,  Contrib.  Min,  Victoria,  1870:  Raih,  Pogg.,  158,  887,  1876;  Lax.,  1.  c. 

'  On  the  optical  phenomena,  cf.  Brewster.  Phil.  Trans.,  p.  98,  1880,  Phil.  Mag.,  9,  170, 1886. 
Johnston.  iE.,  p.  166  ;Dx.,  1.  c;  &treng,l.  cLang,  Rath,  1.  c;  Becfce,  Min.  Mittb..  2,  391. 1878. 
Also  Lsx..  Sicilian  herschelite.  Zs.  Kr.,  6.  888.  1881 ';  Klein,  Ber.  Ak.  Berlin,  708.  1890,  and 
Jb.  Min.«  1.  06, 1801 ;  Rinne,  Bcr.  Ak.  Beriln.  1199,  1890; 


448.  GMBLINTrS.  Qarcolite  Fauo..  Ann.  Mus..  9,  349, 1807, 11,  42.  Hydrolithe  Lman^ 
Cat.  Min.  de  Di^,  18,  1811.  Gmellnite  Brooke.  Ed.  J.  Sc..  2, 86%  1880.  LedereriteC.  T.  Jath- 
•on.  Am.  J.  Sc.,  2&,-78,  1834.   Natronchabazlt  Qwm. 


Bhombohedral.   Axis  6  =  0*7345  ;  0001  A  1011  =  ^O*"  18^'  Pinsou*. 


Forms*: 
t  (0001,  0)  ran 


a  (1130, 
I  (5S70.  ^ 


rOOil,  Ri 

fiimx.  - 1) 


ff(30S3,|)«  tw.pl. 
«  (1138,  1-8} 


X  (5lft6. 
*C48?7.4i)* 


1. 


Pigs.  1.  8»  Cape  Blomidon.  N.  Scotia.  8-6,  Pinnacle  Is..  N.  Scotia,  Pirsson;  these  an  drawn 

with  p  (0111)  in  front. 


cr  =  40°  18' 

mr  =  49'  43' 

«rg  =86'  18' 

cx  =88-  6' 


cff»  =  86°  33}' 

tt'  =  *68°  8' 

rp  =  37^  44' 

45'  =  84'  38' 


xr  =  11'  3' 

00"  ~  29'  31f 
T<p  =16'  4f 
ptf>   =  21°  40^ 


rx  =  8'  2' 
PX  -  81'  48' 
eg  =  61"  67*' 


Twins:  (1)  tw.  pi.  j  (3032)  which  corresponds  in  angle  to  the  fundamental 
rhomboliedron  of  the  related  species  chabazite,  see  f.  6.  (2)  tw.  axis  penetration- 
or  contact-twins  (f.  5)  analugons  to  those  of  cliabazitc. 

CryBt&ia  nsnally  hexagonal  in  aspect:  sometimes  p  smaller  than  and  habil 
rhoxnbobedral;  m  often  horizontally  striated;  p  often  enclosed  by  the  striated  oi 
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chaaiicled  faces  of  tlie  scalenohedron  0  as  in  f.  5;  sometimes  in  oscill 
biiiatioTi  with  r  as  in  f.  3.  Faces  ^  striated  |  edge  £/r  and  oftei 
siiniliirly  to  <f>, 

Glt!n?age:  m  easy;  c  sometimes  distinct.   Fractui-e  uneven.  Brittle. 

0.  =  2-04-2-17.  Luster  vitreous.  Colorless,  yellowish  wtite,  greer 
reddish  white,  flesh-rcd.  Trausparent  to  translucent.  Optically  positi^ 
also  negative,  Audreasberg,  the  Vicentine,  and  Olenarm,  N.  Scotit 
refraction  very  weuk.  Interference- figure  often  disturbed^  and  has 
divided  optically  into  section  analogous  to  chabazite.   Refractive  indlce 

Nova  Scotia       cj,  =  1-4760  1*4646  1-4770  N 

=  1*4674  1-4637  1-4765 

Montecchio  Magglore        =  1-48031  ^  =  1-47852  Nc 

Coinp.— In  part  (Na„Ca)Al,Si,0  +  6H,0.  If  sodium  alone  is  p 
i-equirea;  Silica  46  9,  alumina  19'9,  soda  13*1,  water  21-1  =  100. 

The  above  coi  respoDds  to  nnal.  1  (in  which  some  lime  L?  also  present);  otber  ai 
mur<;  silica  which  has  been  oscrihed  to  the  presence  of  free  stHca,  but.  as  PirasoD 
plaioed  bj  Streog's  hypothesis  (p.  091))  Ibealbite-like  compound  being  present  in  re 

Anal.~l.  R^'..  Pogg..  49,  211,  1840.  2,  Lemberg,  Zs.  G.  Ges  ,  38,  547,  1876. 
Am-  J-  Sc.,  12.  270,  1876.    6.  7.  Pirssoo.  ibid.,  43,  63.  1891. 

SiO,  AI.O,  CaO  Na,0  E,0  U.O 

1.  Glenarin  1  46  48   20-64   8  78   719   1-74   20'41  =  lOO  S 

479«   20  47  0  83  1000  1-87  18-87  =  100 

S.  Two  Itilands,  N.  B.             '     {  61-36   17  81  6  68   8-02  0  23  20  96  FetO.  0 

4.  Five  Islands,  N.  8.                   |  5l)-45    18  27  1-12   9-79  0  20  20  71  Fe,0,  0 

0.  beigtn  Hill.  N.  J.                      48  67.18-72  2-60   9  14    tr.  21-35  Fc,O,0 

a  Five  Islands,  outer          2-037      G0-3(S   18  83  1  01    9-7fl  0-15  20-28Fe,Oa0 

»7.     '■        •'      nueleui      3  087      50-67   18-50  r05   9-88  0-16  30-15  Fe,0. 0 


Acording  to  Damour,  the  Cyprus  gmcllQitc  loses  6  p.  c.  in  dried  nir;  at  100'  C. 
end  ibc  amount  is  regained  rapidly  in  tree  air;  at  230°  C.  loss  20  p.  c. ;  at  a  bright 
p.  c,  luid  the  grains  become  soldered  together.    The  Irish  crystals  lose  7-25  p.  c. 
•wbicti  io  six  months  increnses  to  9-8  p.  c.;  -the  loss  Is  reduci'd  10  1'5  p.  c.  after  a 
exposure.    In  Ihe  closed  tube  crumbles,  giving  off  much  water 

Pyr.,  etc.— B.B.  fuses  ^Hsily  {P.  —  2-5t3)  to  a  white  enamel.  Decomposed  by 
Actd  wiih  separatiun  of  silica. 

Oba.— Occurs  in  Hesh-ied  crystals  in  amygdftloidal  rocks  at  Montecchio  Magg 
of  Vaii'jiielin)  and  at  Casiel.  in  the  Vicentme;  at  Andreasberg,  in  argillaceous 
analclte  nud  heulundite.  in  Trans^lTuuia;  at  Glcnarm  and  Portrush  in  Antrim, 
Island  nf  Magee,  some  crystals  {  in.  across;  near  Lame,  flesh-colored;  at  Talisl 
in  large  colorless  crystals;  on  the  I.  of  Cyprus,  near  Pyrgo,  of  a  pale  reddisJ 
G,  =  y'07. 

Ifj  the  United  States  in  fine  white  crystals  at  Bergen  Hill,  N.  J.    At  Cape 
TJo^'a  Scotia  {ledererite)  on  the  north  coast,  at  a  point  nearly  opposite  Cape  Shar 
M-ith  jiniklcite  and  quartz,  often  implunled  on  the  latter  miueral;  also  at  Two 
Pivt  Islniids. 

Nnmtd  Oinelini'.e  after  Prof.  Ch.  Gmfelin  of  TObingeu  (1792-1860);  HydroUte  fr. 
Tiresenit;  Ledem-ite  after  Baron  Ledercr,  Austrian  Consul  at  New  York  (d.  1842). 
£ydroliie  has  the  priority,  but  is  objectionable  because  the  mineral  is  not  so  emine 
to  tnuke  it  deserving  of  the  appellation. 

Ref.— '  PirssoD,  Nova  Scotia,  Am.  J.  Sc.,  42,  57,  1891.  Des  Cloizeaux  gives 
from  Andreasberg  mr  =  50°  3',  rr  ~  67^  34'.  Mfn.,  1,  p.  896, 1862.  -  Streng  (1.  c.)  si 
forjnfi  miiy  be  referred  to  the  chabazite  rhomhohcdron  (rr'  =  86°  16'),  since  i  (chi 
^mcliitiie;  r  then  becomes  2023  (|ii).  Notwithstanding  the  close  relation  of  the  t' 
13  iJliMt  iiiiuatural  to  merge  them  in  one. 

Tf.  aisoTamnau,  Inaug.  Diss.,  1836;  Gulhe,  Hannover  Nat.  Ges.,  30,  63,  18 
Mocit'ci^liio  Moggiore,  Riv.  ftlin.  Ital.,  2,  3,  1887.    *  Pirsson,  Five  Islands,  N.  Scoli 

Ghi^ddeckitis  Anruni.  Zs.  Er.,  8,  848,  1883.  Near  gmelinite  in  form  and 
Axl.s  1^  =  0-7252.  In  rhombohcdral  crystals,  mr  —  50°  34',  rr'  =  67'  33' ;  showing  a 
Jbedroii  with  terminal  angles  67°  1'  and  4°  80'.  Cleavage:  m  Indistinct.  H.  = 
TltreouR.    Colorless,  transparent.    Ad  analysts  on  0'056  gr.  gave  Broockmaon: 

6iO,  51-3    A1.0, 12  0    Fe.0, 7  7    CaO  l  l     MgO  S  S    Na,0  [4-q  H,0 
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Known  from  a  single  specimen  only,  obtained  at  Andreasberg  in  tbc  Uarz,  in  1867;  theunaJl 
CiTstata  cover  calcite  crystals. 

Named  after  too  Qroddeck,  director  of  the.Bergakademic  at  Claustlial. 

449.  XHV  XMITU.  Leryna  Br«mtt»r,  Ed.  J.  Be,  3,  88S,  1825.  UewUn  An..  Ed.  Phil. 
X.  7.  6. 18SS. 

Bhombohednl.   Axis  i  =  0-8357;  0001  A  lOll  =  43"  58|'  Haidinger.' 

Fona':  «(0001,  0),  r<10ll,  J2>;  •(0^1,  -  S),  AffMfil.  — e$  =  W  9J\  ek  =  W  51 . 
U  =  'lOO"  81',  AA'  =  109"  S8 .  f«  =  50°  16^.   rr-  =  7«*  W. 

Twins:  tw,  pi.  c,  as  penetrauon-twins.  Faces  s  striated  edge  r/<;  c  uneven 
and  naualiy  rounded.   Crystals  often  in  druses. 

Cleavage:  a  mdistincL  Fracture  subconchoidaL  Brittle.  H. =4-4-5.  G.= 
2*09-2*16.  Luster  vitreous.  Colorloss,  white,  gni^ish,  greenish,  reddish,  yellow- 
ish.  Transparent  lu  trauslucent.   Optically  negative.    Double  refraction  strong. 

Comp.— CaAl,Si,0„  f  &U,0  =  Silica  49'^,  alumina  10*9,  lime  11*5.  water. 
18*4  =  100. 

AuaL— 1,  llamour.  Ann.  Uloe«,  9,  883,  1846.  3.  8,  Hfllebnuid,  U.  S.  O.  Surv.,  Bull.  20;. 
87,  1885. 

SiO,    A1,0,     CaO    Na,0    K,0  H,0 

1.  Iceland  }  44  48     23  77     10  71     1  38     1  61     17-41  =    99  88 

S.  Table  Ht..  Col  .  <»7if.  40  76     31-91     1113     1-S4     0  31     18-65-    99  90 

ft  Ji6rou»  46-97     23-89     10-86     0-79     1  17     ISQSl  =  100  30 

Icclaod  crystals,  according  to  Damour,  Itxe  4  p.  c.  in  dried  air,  and  regain  all  agttln  soon  in 
Che  free  air.  When  bealcd,  begin  to  lose  water  at  70"  C. ;  at  285°  the  Ion  is  IS  lo  IS  p.  c;  remaia 
kygroscopic  up  lo  880*.  The  loss  Is  completed  at  a  while  heat,  when  the  mineral  is  a  wblte 
biebby  gW. 

^yr.,  ato.— B.B.  iiiitimesces  and  fiiscs  to  a  white  biebby  glass,  nearly  opaque.  Gelatinizes 
with  hydrochloric  and  nitric  acids. 

Oba. — Lines  cuvitles  in  amygdaloid,  and  is,  with  rare  excei^tioit.  the  "  $ole  Unant  of  Its 
druses,  eren  though  tliese  druses  be  within  a  quarter  of  an  iticb  of  others  containing  cbabazita 
aasoefaied  with  half  a  dozen  other  zeolites"  fHcddte);  It  shows  thus  its  distinctiveness  from 
cbatnzite. 

Found  at  Olenarm  and  nt  Island  Hseee,  Aairim,  near  Duiigiv«n,  Nagilligan,  and  elsewhera 
In  Ix)ndonderryi  Hortfleld  BIoss,  near  Grasgow,  at  Dalsnvpcn,  Filrf^er  (ilie  original  locality)  and 
oo  the  Island  WaaeO;  at  Oodlmvo,  Disco  Island,  Orcenlnad;  at  OnuDdiirflonl.  Dyi-eflord,  and 
elsewhere  in  Iceland.    In  the  baadt  of  Table  Mountniu  near  Golden.  Colorado 

JfetoUn  is  a  while  granular  mineral  from  the  f^rOcr,  which  may  be  chabnztte;  it  tills  small 
cavittcfl  in  amygdaloid. 

Kamed  after  the  mineralogist  and  crystallographer  A.  Lfsvy,  author  of  the  work  on  the 
Heuland  Cabinet. 

Ka£^>  Ed.  J.  8c.,  3.  888,  1888.  The  form  may  be  referred  to  the  chabazite  rhombohedroi^ 
irr^  sje*  16'),  shioe  h  (chahazite)  s;  |4  levypite  approz.,  then  r  =  80&4  .S],  a  =  0888  (-  |  Si^ 
A  =  09M  (—  f  S), 


4£0.  AKAIXHTE.  Zeolite  dtire  (fr  Etna)  Dolomi&u,  F.  de  St.  Fond  Min.  des  Volcans,  198, 
1784.  Wtlrfelzeolitb  pt.  [rest  Chabazite]  Smmerling,  Min.,  205, 1798;  Lenz,  I,  341,  1794.  [Form, 
r  9.  described.]  Zeolite  cubique,  Z.  leucitique,  DeUtmeth.,  T.  T..  2,  807,  808,  1797.  Analcime 
M.,  Tr.,  3,  1801  Analctte  Qallitgin.  Diet.  Min.,  13, 1801.  Kiibizit>IVn.,  1808,  Ludwig's  Min., 
a.  210.  1804.  Analzim  Wtrn.,  Letzt.  Min.  Syst.,  6.  Kubott  Breith.,  Char.,  158, 1883  (Analzlm. 
p  127).  Eutalith  iEhnorit.  EuthaUte  i%s.(  Uln.,  9,  p.  uxix.  1874.  EuthalUte.  EudnophU 
yr^a^,  Pogg.,  79,  808,  I860.. 

Iflometria  Observed  forms* : 

aaOO,        daiO.      0(111,1)  r(883,|)*   »  (311,  8-2)   a»  (AU,  fn-m)*. 

Usually  in  trapezohedrons  (I.  Ih  also  in  cubes  with  planes  n  (f.  3);  again  the 
cubic  iaces  replaced  by  the  vicinal  trisoctahedron  co.  Sometimes  in  composite 
^xx>nps  (f.  2)  about  a  single  crystal  as  nucleus  (f.  4).  Also  massive  granular;  com- 
ostct  witn  concentric  stmetnre. 

C^Mvage:  cnbio,  in  traces^   Fiactare  suDconchoidal.  Brittle,  H.  =  5-5*5^ 
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SILICATES. 


G.  =  2*22-2-29;  2*278  Thomson.  Luster  vitreons.  Colorless,  white; 
grayish,  greenish,  yellowish,  or  reddish  white.  Transparent  to  uei 
Often  shows  weak  douhle  refraction  which  is  connected  with  loss  o 
consequent  change  in  molecular  stractare.  Befrafitive  index:  =  X 
pean  Is.,  Dz.* 


1.  a. 


mg.  1.  CommoQ  form.   %  4,  Pbcenix  mine,  L.  Superior,  Penfleld.   8,  Cyclopean 


The  question  of  the  optical  anomalies  of  aoalcite  (early  noted  by  Brewster)  ai 
10  which  it  ehould  be  referred,  Iiaa  been  discussed  by  many  authors*.  Scbrauf  on  or 
grounds  referred  crystals  from  ^Medeck,  Bobemia,  to  the 
4.  system,  describing  them  as  complex  twins,  analogous  to 

lard  described  in  detail  the  optical  nnomaliL-s  of  ibe  s\ 
plained  tbem  by  assuming  tbat  a  crystal  was  formed  by 
tration  of  ibree  pseud o- tetragonal  iudividuals,  each  one  i 
ortborbombic  crystals,  with  neat  ly  equal  axes;  ibese  34 
crystals,  composing  ii  single  pseudo-isometric  crystal,  woi 
to  the  34  planes  of  a  tetnibexRiiedrou. 

Tbe  whole  subject  was  exhaustively  reviewed  and  fi 
gated  by  Ben  Saude.  He  described  tbe  results  of  an  opi 
lion  of  sections  of  many  crystals  cut  parallel  to  tbe  cubi 
dodeciibedral,  and  irapcrohedr-Hl  planes,  and  showed  tha 
correspond  witb  Milliard's  liypotbesis,  but  can  be  explain^ 
positioD  of  iuteriial  tension.  He  found,  further,  that  geb 
moulds  corresponding  to  the  crystalline  forms  acquired  on  solidifying  similar  opti< 
He  further  showed  that  the  effect  of  beat  was  to  increase  tbe  strength  of  tbe  doubli 
to  call  it  out  in  parts  before  isotropic.  Klein  went  far  to  exphiin  tlils  fact  and  the 
tion  in  general  by  proving  that  heated  in  an  atmosphere  of  water  vapor  or  in  hot  i 
liecame  isotropic,  while  dry  heal  increased  the  double  refraction.  The  optical  nni 
are  immediately  connected  with  the  loss  of  water  and  the  change  in  molecular  an 
suiting  from  that. 

Rmne  bas  also  investigated  the  effect  of  beat;  he  calls  tbe  form  resulting  fn 
riclluicBoda-leucite;  optically  determined,  each  of  the  pseudo-quadmlic  chief  seclo 
oincide  with  the  cubic  axes,  is  made  up  of  four  sectors  with  tbe  bisectidx  (— )  of 
about  4'  to  these  axes.    An  analogy  i9  suggested  in  optical  character  and  molecu 
iMtween  ordiuarv  potash-leucite  and  this  sod:i-leucile  on  the  one  hand,  and  mom 
feldspar  ami  ti-iclinic  soda  feldspar,  albite,  on  the  other. 

Comp.— NaAISi,0,  +  11,0  =  Na,O.Al,0..4SiO,.2H,0  =  Silica  54 
23-2,  soda  14-1,  water  8-2  =  100. 

Doelter  writes  the  formula  H,NnAlSi,0,  or  NaAlSiO,  +  3H,SiO,,  arguing  t 
cannot  be  WAter  of  crystallizalion 

Picranaleime  of  Aleneghini  and  Bochi  {Am.  J.  Sc.,  14,  63,  1852),  supposed 
p.  c.  MgO,  is  nothing  but  ordinary  iinnicite  ns  shown  by  Bamberger,  anal.  7. 

Anal.— 1.  Ricciai-di  &  SpecialelGazz.  Ch.  Hal..  359, 1881],  Zs.  Kr.,  8,  309, 18S3 
layev  [Russ.  Berg. -J  ,  3,  370,  18S1].  Zs.  Kr.,  11,  392,  1886.  4,  Snuer,  Zs.  Kr., 
5,  Lembcrg,  Zs.  G.  Ges..  38,  539,  187G  C,  Preis  &  Vrba,  Bcr.  BOlim.  Ges..  467.  11 
"berger,  Zs.  Kr..  6.  32.  1881.  8.  Liiedecke.  Zs.  Kr.,  7,  91.  1882.  9.  Lorenzcn  Met 
1884.  10.  Paijkull,  Inaug.  Diss  .  p.  14,  Upsala.  1875.  11,  Johnsson,  quoted  by  : 
16,  634,  1890.  IS,  Lauglft,  ibid.  18.  Bgr.,  1.  c.  14.  Herscli,  Inaug.  Diss.,  p.  19, 
15-17,  Young,  Ch.  News,  37.  56,  187a.  18.  Hillebrand,  U.  S.  G.  Siirv..  Bull 
Id.narrinston.  Geol.  Canada,  46  G,  18T8.  20,  Pisaiii.  Dx..  Min..  3,  p.  xzxix.  1874 
and  22.  Berlin.  Pogg.,  79,  804,  1850.    23,  Damour.  Bull.  Soc.  Mln..  4.  239,  1881. 
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G. 

610. 

A.IiOi 

CaO 

Nr.O 

H.O 

1.  Etu 

3-21 

KA 

04  09 

oO 

1-07 

10  OC 

fl  .AA 

2  00 

*g     ^  A>OA 

o'lo  HgU  0  oe  : 

*  AA>A^ 

=  100  04 

3.  BtagodftUk.  OuboiU  %  m 

U  o7 

lit  W 

0  10  A*^A 

8  18  xeiOi  0*40, 

JngU  IT,  ss 

IW  71 

Z.  luut. 

2-481 

00*«Q 

8*70 

a.  AO 

8-88 

3*78 

0  01  FCiOi  0  88. 

%f  A.UA 

HgU  0  OV  ^ 

lUO  IS 

=:  IW  14 

4.  Wiesentfial 

2-259 

04  74 

0  do 

12  uO 

0  79 

8  2d  reiOi  u  60 

5.  FassatbHl 

ao  3« 

«  UO 

0  01 

18  19 

— 

8  80  =:  100  83 

D.  Kuebelutid 

04  JO 

^o  04 

U  oo 

lAA 

7.  Mie.  Ciitlui 

2-932 

07  Uo 

ill  iKI 

01 

18  08 

0*83 

C   OA            1  Ar\  00 

6'o«  ^  100  06 

8.  Ueldbura 

9.  KniigeFaluftnuk 

10.  "Brevik" 

2-848 

Oil  .AA 

12'8B 

4  .OA 

1  80 

Q  ftA  4AA.BK 

64-80 

88-61 

H-68 

8  85  I0ri8 

SS-39 

28-17 

— 

1452 

0T2 

9-02  FeiO.  0  85 

=  100-67 

11.  LilkArO 

53-70 

24-10 

044 

15  06 

— 

8-85  =  101*65 

13,      ■'  •• 

5S  00 

28  59 

002 

IS  22 

— 

8-00  =  98  83 

13.  Eikahnim 

63-19 

24-77 

14-63 

— 

8  26  =  100  85 

14.  Cyclopean  Is. 

2-811 

OS  oo 

V  DO 

IQ'ftA 
lO  W 

a. Art  .       1AA  9A 

IS.  Croflbewl 

S-1S8 

64-85 

28-6ft 

0-89 

12-68 

9  06  =  99'97 

16.  Mugdock 

2-271 

54  48 

83-01 

1400 

8-28  =  99-77 

17.  Barrhead 

2-259 

fiS-54 

22-27 

13-75 

8-55  =  100-11 

1&  Table  Ht,  Col. 

»  55-81 

22-48 

13-47 

8  87  =  100-08 

19.  Montreal 

2260 

53-29 

23  88 

0-64 

1454 

8-47  =  100-27 

SO.  Brevfk.  BuihalliU 

558 

24-1 

12-8 

8-8  =  101-5 

SI.  LamO,  Bvdaaphit* 

64-98 

28  59k 

14-06 

8-39  =  100  67 

55  09 

2812 

14*06 

8-16  =  100-40 

S8. 

2-877 

54  00 

24  00 

13-51 

8  88  =  99*89 

■  •  Given  as  K,0  10-56.  Na,0  2-00. 

*  In  original  25-69,  vbich  makea  ihe  sum  1(3  87,  while  thai  given  Is  100*87, 

Hench  0>  cj  has  determtucd  the  loss  of  water  on  beating  (after  twO  hours  In  each  cue)  at 
foUowi: 

Temp.  100'  150*  I95*  845'  296*  Jed  ht 

H>0  —  0*80  0*75  2 18  6  61  8*29  p.  c 

BuAallUe  of  Esmark  Is  a  compact  nnalclte,  often  In  nodular  form  wlih  cbhtentric  ttrndnre. 
the  successWe  layers  greenish  or  grayish  white  in  color.  It  results  from  the  alteration  of  elaeoUie. 
Occurs  on  the  islands  Lille  ArO,  Sigtesil,  and  at  olber  pointa  on  the  Lnngesuud  fiord,  southern 
If'orway.  Cf.  Dx.,  I.  c,  Pisuni,  anal.  20;  also  Bgr..  &  Kr..  16,  228.  18w.  Named  from  fu, 
■uxK,  and  OaAAdf,  a  green  twig,  iu  nlliisiou  to  the  color. 

.BudnopIiiU  of  Vfeihye,  from  the  islaud  L^veu  in  the  Langesund  tiord,  Norway,  has  been 
regarded  as  dimorphous  with  analcite.  belonging  to  the  ortborbombic  system.  The  description 
^ven  is  na  follows:  Crystals  in  six-stded  prisms  {b,  m)  terminated  by  a  macrodome.  «.  with  the 
aogles  mm''  =  W,  me  =  50°.  .-.  ee'  =  95'  50'.  Commonly  massive,  cleavable  Cleavage,  a 
perfect;  a,  b,  less  so.  H.  =  5'5.  G.  =  2  37.  Luster  weak,  a  little  |iearlyon  ihe  cleuvagc- fares. 
Color  white,  gniyish,  brownish.  Streak  wliite.  Transhiceut;  in  Ihiu  Inmina  irniispnrent.  Op- 
tically biaxial,  nt-giitive.  2E  =  70°  opprox.  Cf.  Weibye,  1.  c;  Dx.,  Alin  .  1,  895,  1862;  Btd., 
Bull.  See  Miu..  4.  l!39,  1881;  Dx..  ibid.,  7,  78,  1884:  Lex.,  ibid..  8.359,  1885. 

BrOgger  (Zs.  Kr..  16,  565  et  seq.,  189V)  has  tburou^hly  iovestignted  thiq  supposed  epecies. 
especially  on  ibeoptictt]  side,  nnci  concludes  that  it  is  nothing  but  ordluaiy  analcite,  eliunicterlzea 
by  more  than  usnally  strong  double  refraction;  cf.  above. 

Pyr.,  etc— Yields  water  in  the  closed  lube.  B.B.  fuses  at  8  6  to  a  colorless  glass.  Gela* 
tiDlzes  with  hydrochloric  acid. 

Oba<— The  Cyclopean  Islands,  near  Catania,  Sicily,  afford  pellucid  crystals;  also  t^e  Fassa- 
tbal  in  Tyrol;  other  ibcatitiea  are,  in  Scotland,  iu  Ihe  Kilpatrick  Hilts;  Bowling,  pseudomorphs 
after  lauinontite:  Glen  Fnrg;  near  Edinburgh;  at  Kilmalcolm;  the  Campsie  Hills,  etc.;  Co. 
Antrim,  etc  ,  in  IrHand;  the  FOrOer  Islands.  Iceland;  the  Viiiceuline,  with  i>ielinite,  chabazite. 
apophyllile,  etc.;  Wessela.  near  Aussig,  Bohemia;  at  Arendal,  in  Norway,  in  beds  of  iron  ore; 
St  AxKireosberg,  in  the  Hars,  in  silver  miues;  Kangerdluarsuk,  Greenland;  Kergiielen  la  On 
Ihe  islands  of  the  Langesund  fiord,  Norway,  in  part  as  a  result  of  the  altemtlon  of  elieolite;  also 
of  «g1rile. 

^■athalliu  (see  above)  is  from  Lille  ArO,  SigtesO,  and  other  pohits  in  the  Langesund  fiord, 
^ijttocm  Norway,  .E'w/JKipAite  (see  above)  is  from  the  island  L&ven  (LnmO)  in  the  same  region 
and  occurs  with  catapleiite.  leucoplinnite,  mosandriie.  etc.  Named  from  fvSyo0oi,ob»euriijit 
in  allii^^n  to  the  cloudiness  of  the  mineral. 

Occurs  at  Bergen  Hill,  New  Jersey:  in  gneiss  near  Yonfceni,  Westchester  Co.,  N.  Y.;  at 
Perry.  31aiue,  with  apophyllite.  in  greenstone;  abundant  in  fine  crystals,  with  prehnite.  datolit^ 
and  cftlcite,  in  the  Lake  Superior  region ;  in  the  gangue  of  the  copper,  at  Copper  Falls  ond  North- 
.^ygjat-f-n  mines,  and  at  Micbipicotou  Ishind.  and  also  at'otber  mines  Hot  now  worked.  At  "Dibltt 
3ft-  txca.T  Golden,  Colorado,  with  other  zeoUtts. 
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Nova  Scotia  affords  fine  specimens  at  Martial's  Cove,  Five  Islands,  Cape  d'Or,  I 
and  Cape  BlomldoD. 

Tbe  utime  Analetnu  is  from  avaXtct?.  weak,  and  alludes  to  Its  weak  electri( 
heated  or  nibbed.    Tbe  correct  derivative  is  aruilcite,  as  here  adopted  for  tbe  upeci 

Alt.— SauerdescribesBoalcite  altered  from  leucite  aod  cbanged  furtber  to  felds| 
morpbs.  Aaalcite  altered  to  a  mixture  of  calcite  and  hydious  EiUcate  of  alumiai 
otuerved  by  Tschermiik.   Also  occurs  altered  to  prehnile:  to  lithomar^. 

Artif.— Obtained  by  de  Scbulten  in  trapezOhedral  crystals,  sbowing  double  i 
the  aatural  mineral;  the  method  employed  consisted  in  heating  to  TBO^-ltK)"  in 
sodium  silicate,  or  caustic  soda  with  an  alumioous  glass.  The  crystals  were  ti 
(O-I  mm.)  and  gave  on  analysis:  SiO.  M-6,  A1,0,  21-8,  Na,0  [15  0],  CaO  fr.,  H 
Also  byheatiax  in  a  similar  manner,  sodium  silicate  BDdaluminateiQ  proper  prop 
analcite,  with  Time  water;  these  crystals  were  sensibly  isotropic.  Tbe  author  con 
concentrated  alkaline  solution  gives  trapezobedrons,  under  other  conditions  cub 
Bull.  Soc.  Min.,  3,  150,  1880,  6.  7,  1883. 

Lemberg  (1.  c.)  shows  that  a  sods  solution  changes  leucite  (anal.  1)  into  analc 
product  so  formed  (anal.  2)  may  be  altered  back  again  Into  leucite  (anal.  8).  A  sim 
obtained  with  natural  analcite. 


sio, 

AI.O, 

CaO 

K.O 

Na.0 

H,0 

66  04 

23-88 

0-20 

18-90 

1-41 

0-82  = 

55  80 

22-91 

0-29 

0-68 

1296 

7-86  = 

85  60 

28-37 

0-25 

1908 

085 

1-10  = 

1.  Leucite,  not. 

2.  Analcite,  ariif. 
8.  Leucite,  " 

Ref.— >  Mir.,  Mln.,  446,  1852;  Schrauf,  Atlas,  Tf.  ix,  1864.  *  Lasp.,  Kerguelei 
1,  204,  1877.  *  Dx.,  Min.,  1,  393,  1862.  *  On  optie^  anomalies,  etc.,  see  Brewst 
Soc.  Edinb.,  10,  187,  1826;  Dx.,  1.  c,  N.  R,  5,  1867;  Schrauf,  Auz.  Ak.  Wien, 
Ann.  Mines,  10,  111,  1876:  Lsx..  Jb.  Min.^10,  1878.  Zs.  Kr..  6,  830,  1881;  Srhult 
Mln..  3,  150,  1880;  Arzruni  &  Eocb,  Zs.  Kr.,  &,  483,  1881;  Ben  Saude,  Jb.  Mii 
(Inaug.  Diss.);  Pfd.,  Am.  J.  Sc.,  30,  113,  1885;  Elein,  Jb.  Min..  1,  250,  1884,  2. 
98,  1891;  Stadtmnder,  Jb.  Min.,  2,  101,  1866;  Brauns,  Vh.  Ver.  Bheiul.,  610,  li 
Zs.  Er.,  16.  565  et  teg.,  1890;  Rinne,  Ber.  Ak.  Berlin,  1188,  1890.  - 

The  GluthalUe  of  Thomson  (Min.,  1.  889.  1836)  occurs-io  fiesh-red  vltrenu 
amygdaloid  at  the  Eilpatrlck  Hills.  H.  8  5.  O.  =  3166.  Opaque  or  an 
Fragile.    Analysis  afforded : 

SiO,         A1,0i        Fe,Oi         Na,0        MgO  H,0 
61-37  33-56  7-81  6  18  I'SS  10-56  = 

It  mar  be  altered  analcite.  From  Clutha,  a  name  sometimes  given  to  the  valley 
Cf.  Btd..  Bull.  Soc.  Min.,  4,  389, 1881. 


461.  FAUJASITB.  Damour,  Aon.  Mlaes,  1,  S9S,  1848. 

Isometric.  In  octahedrons ;  also  a  trisootahedron  perhaps  655  {\~\ 
tw.  pi.  0,  usnally  penetration-twins. 

Gleavage:  o  distinct.  Fracture  Uneven.  Fragile.  H.  =  5.  < 
Luster  vitreons;  sometimes  adamantine.    Colorless,  white;  hrown  exte 

Exhibits  anomalous  double  ref raction\ which  has  given  rise  to  dou 
true  form. 

Rinne*  shows  that  it  is  normally  Isotropic,  but  a  loss  of  a  little  water  disturbs  t 
structure  and  tbe  octabedroQ  is  then  divided  into  eight  uniaxial' individuals,  opt; 
about  150*  C,  after  losing  twelve  molecules,  it  is  again  isotropic,  while  a  furtber 
makes  it  unla'xial  and  negative.  On  taking  up  water  again  it  returns  to  the  poa 
condition 

Comp.— Perhaps  H,Ka,CaAl,Si„0„  +  18H,0  =  Na,0.Ca0.2Al,0,.H 
=  Silica  46-8,  alumina  15*9,  lime  4*4,  soda  4-8>  water  28*1  =  100. 
AuaL— 1,  Pamour,  1.  c.;  2,  id.,  ib.,  14,  67, 1848. 

810,     A»,0,      CaO     Na.O  H,0 
1.  Ealserstuhl  49  86      16-77      5  00      4  34      32-49  =  97  ] 

3.        "  4613      W-81      4-79      5  09      87  03  =  99-( 

According  to  Damour,  loses  15  p.  c.  of  water  when  exposed  for  one  month  t 
regains  almost  all  of  it  in  ordinary  air  in  34  hours.  Heated  at  60*-55°  C.  I 
loaes  153  p.  c;  at  60''-65°.  104  p.  c:  at  70*-76°,  19-5  p.  c,  which  is  almost  enttrel; 
ezpoau're  to  air  for  a  few  weeks. 

Jaunasch  found  that  the  loss  over  fused  CflCl.  wm  1-88  p.  c.  In  34  bours.  1-71 
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over  H,SO«  4-60  Id  94  hours,  6  75  in  78.  6  52  in  tOO,  5  84  ]n  106;  over  P.O.  7-44  In  118,  9  04  Id 
342,  10'19  iu- 166,  10'88  in  190  hours.  From  here  on  the  weight  became  coDStant.  Again,  the 
loss  aftei^  heating  several  hours  from  105"  to  110"  was  10'88  p.  C;  nt  150°,  16-88,  corresponding 
to  13  molecules  of  water,  and  this  was  reabsorbed  by  the  air.  Further  at  ISO'  the  loas  was  18-M 
p.  c. ;  200°  to  305°,  21  '41;  2S0'  to  360*,  88  07;  over  a  gas  burner  37  02  and  over  a  blast  lamp  37-80. 
Jb.  Mio.,  3,  34,  1887. 

Vjr^  Mto.— B.B.  fnaes  with  Intumesceoce  to  a  white  blebby  enamel  Decompoied  b; 
kydrochloric  add  without  gelatlnlzation. 

Obe.— Occurs  with  auilte  in  the  Umburgyte  of  Sasbach  In  the  Eafserstuhl.  Baden.  Also 
Mated  to  occur  at  Anoerod  nearOiessen;  Pflasierkaute  neu- Eisenach;  probably  also  Stempet 
sear  Marburg  (Koenen).  The  adamantine  luster  sometimes  observed  u  Mtribuled  to  a  thin 
bituminous  coadng.   Named  by  Damour  after  Faulas  de  Saint  Fond. 

Re£— >  Knop.  Lleb.  Aon..  111.  875,  1869.   *  Jb.  Min.,  3. 17. 1887. 


463.  aDZNOTONXTB.  Batdlngtr,  BrewMer'i  Ed.  J.  8c,  3,  m,  1838.  Andadift  BntA.» 
Char..  164,  1883. 

-Tetmgona),  with  sphenoidal  hemihedrism.    Axis  b  =  0*6725:  001  A  101  = 
33*  55}',  feid'. 

Fanu>  t  m  (110,  /);  sphenoids  p  ail.  1).  t  (113.  J)*,  n  (ll3.  i). 

Angles :  mp  =  46°  26',  m'n  =  64*  34'.  m's  =r  73*  86*  (men.  78*).  jp*  111  A  I!l  =  ST  7i'  (meu. 
eri9-),  nn'  (113  A  113)  =  *50"  52',  H'  =  86*  11'. 

Form  as  in  the  fignre.    Crystals  minate  (not  above  |  in.  across)  and  incon- 
spicuous. Faces  s  rare  and  slightly  curved.  Also  massive. 

Cleavage:  m  perfect.  Fracture  subconchoidal  to  un- 
even. Brittle.  H.  =  4-4-5.  G.  =  2-694  Heddle;  2-71 
Turner.  Luster  vitreous.  White,  grayish  white,  pink. 
Translncent  to  opaque.    Optically  negative.  Di. 

Comp.— Perhaps  (Rg.)  BaAl,Si,0„  +  3H,0  or  BaO, 
AI,O,.3Si0,.3H,0  =  Stlioa  36-iB,  alamina  20'9j  baryta  HaUlnger. 
31-3,  water  ll-O  =  100. 

AuL-Heddle.  Phil.  Ibgo  9, 179, 186S. 

SIO.  86  98     AUO.  88-69     BaO  26'M     OaO,Na,0         H.0 19-49  t=  96'91. 

Turner's  original  analysis  (183S)  was  Incomplete  and  Incorrect;  a  new  Investigation  ■!» 
needed. 

Fyr.,  etc.— Yields  water,  and  becomes  white  and  opaque.  B.B.  at  a  high  heat  fuses  to  a 
colorless  mass.   Affords  ajelly  with  hydrochloric  acid. 

Obs.-~0ccur8  in  the  Kilpatrick  Hills,  near  Glasgow,  Bcotlud,  associated  with  harmotome, 
another  barium  mineral,  and  also  analclte,  prehuite,  calcite,  etc.  Haidineer  stales  that  the 
CTvatftls  examined  by  him  occurred  on  thomsoniie,  an  association  not  observed  by  Heddle. 

ITamed  after  Hr.  Edingtoo,  who  found  it  in  1838  on  Lord  Blantyre's  estate  near  Old  or 
W«st  Eilpatrick.  Dumbartonshire.  It  has  since  been  f<nmd  at  several  quarries  In  the  netghbor- 
faood'  but,  perhaps  In  part  because  so  inconspicuous.  It  is  a  very  rare  mineiHl  in  collections. 

■  .Artif.— Lemberg  mentions  a  silicate  obtained  by  digesting  an  artificial  natrolite  12  days  with 
bArium  chloride,  which  Is  near  edingtonlte;  it  yielded:  SiO,  87-50,  AliOi  31-86,  BaOSS  SS^ 
CaO  1-17,  Na,0  1  04,  H,0  13  06  -  100.    Zs.  G.  Ges..  28,  658,  1876. 

Raf.— <  1.  c.  also  Pogg..  6,  193,  18-25.    *  Greg.  Hib.,  191. 1858. 

OtoUalile  of  Thomson  (Min.,  1,  S8S,  1886),  from  Port  Glasgow,  on  the  Clyde,  Scotland,  is 
described  as  occurring  in  white  crystals  that  "  seem  to  be  regular  ociahedrona;  ai  least  4-Blded 
pyramids,  the  faces  of  which  appear' to  be  equilateral  triangles,  are  visible;  otbo-  ayatals  a]n)ear 
to  be  cubic"  H.     8-5;  O.  =  818;  Inster  vitreoua.  Thomson  obtained.  1.  c.: 

SiO,  Al.O,  Pe,0,  CaO  H,0  . 

87  01  16  81  0-50  18-98  3135   =  9900 

IIeddIe8tBtee(Phn.  Hag.,  9, 181, 1855)  that  it  Is  probably  edingtonlte  mixed  with  harmotome, 
mantioning  that  Thomson's  mineral  came  from  the  same  locality  with  the  edingfOnite,  and  from 
the  saine  dealer  tliat  furnished  him  with  the  edingtonlte  for  bis  analysis-  In  toe  mineralosy  of 
Qreg  And  teitsom  (p.  171,  IBUS)  It  is  stated  to  be  chabazlte  occnning  in  small  aggr^atedaiid 
fne^ulAr  crystals,  winewhat  resembling  phacoHte. 
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453  Natrolite. 


Natrolite  Group. 
454  Scolecite. 


455. 


The  Natrollte  Group  locludes  the  Bodium  eillcate,  Natrolite,  with  the  emplri( 
Na,AI,SEtO,..3H.O:  the  calcium  Billcate,  Scolecite,  CaA.],Bi,0,o.3H,0;  also  Me& 

mediate  between  these  and  corresponding  to  |  *^Slt,sf,0?,' 31  "o^' 

These  three  species  agree  closely  in  angle,  though  varying  fn  ciTslalllne  system; 
ortborhombic  usually,  also  rarely  monoclinic;  Scolecite  is  monoclinic,  perhaps  also  i 
clinic;  Mesolite  aeems  to  be  both  monoclinic  and  tricllnic. 


453.  NATROUTCI.  Zeolit  pt..  Zeolites  cryatalHsatus,  prismaticus,  capillaris  ( 
berg),  Cranst.,  Min..  102,  1758;  Z.  albus  fibrosus,  t^piUaris,  etc.  (fr.  Icelnnd  and 
«.  Born,  Lithoph.,  46,  1772;  de  Lisle,  Crist.,  1772,  1783.  Mehl-Zeolilh.  Fasriger-Z.,  1 
CroDst:,  2i'6,  1780;  Fascrzeolith,  Nadelzeolith,  Wem.  Mealy  Zeolite,  Fibrous  Zeol 
Zeolite.  Zeolite.  Mesotype.  pt..  H.,  Tr.,  3,  1801.  Natrolilh  (fr.  HOgau)  Klapr..  N.  E 
Ges.  Fr.  Berlin,  4,  248,  1803,  Beitr.,  6,  44. 1810.  H(>gauit  8eU>.,  Schrift,  ib..  395  N 
Cours  de  Mill.,  1804,  Lucas  Tabl.,  1,  838,  1806.    Natron-Mesotype.    Soda- Mesotype. 

Krokalith  (Crocalile)  (fr.  Felvatza)  Ektrur.  Min,,  2,  pt.  2,  559,  1797.  Berg] 
Fredriksvflrn)  Sc/mmacfier,  Verz.  dflu.  Foss.,  46,  1801.  Spreuslein  Wem.,  1811.  Hi 
a,  b,  803,  1812.  Kadiolith  Eamark,  Huiiereld,  Schw.  J.,  52,  861,  1828.  Brevicit  (fr 
BtTom,  Jahresb.,  14, 176, 1884.  Lehuntlte  Thottiion,  Min.,  1,  S88, 1886.  Eiseu-Matrolii 
mimn.  Pogg.,  84,  491,  1851;  Iron-Katrolile.  Bavite  Meneghini.  Am.  J.  Sc.,  14, 
Galaklit  Uaid.,  Ecnng.  Her.  Ak.  Wien,  12,  290,  1854,  16,  157,  1855.  Fargite  £ 
Mag.,  13,  50,  1857.    I^lico-Natrolitb  Beheerer,  Pogg.,  108.  416,  1859. 

Orthorhombic.    Axes    :  i :  d  =  0*97852  :  1  :  0-35362  Brogger . 
100  A  110  =  44"  22}',  001  A  101  =  19"  52^',  001  A  Oil  =  19°  28^ 


Formi*: 

a  (100,  t-i) 
b  (010,  i-i) 
e  (001,  Cf 

I  (610,  »  6)* 


S  (810.  i-8)« 
V  (740,  f^})* 
m  (110,  I) 
X  (S90, 
n  (120.  i-S/ 


2)  (101.  14)* 

tt  (301,  S-i)* 
e  (601,  6  i)» 
0  (Oil, 


ft  (031,  8-I)» 

o  (111,  1) 
d(221,  2) 
t  (831,  8)* 
n  (551,  5)*.* 


t 
i 

V 
f 


Also  the  following  vicinal  planes:  //(81-30  0)»;  fl>  (ma-6)»;  <r  (81-81 -SO)"; 
((64  M-54)';  ar  (ll'lO'll);  C(2130-21>;  J7(34-86-l). 


1. 


Pigs.  1,  a,  Common  forms.   8,  "Brevik,"  Lang  Bgr. 


U" 
68' 
mm'' 
nn' 

pD- 
«u' 


IB"  83' 

88° 

87' 

86'  8' 

hh' 

93° 

28* 

88°  46i' 
64"  8' 

mo 
mq 

68' 
44' 

11' 
41' 

89'  44' 

mt 

83° 

24' 

94'  87' 

mn 

21" 

85' 

180'  20' 

do' 

•87' 

871' 

dS  =  61'  6' 
»'  =  78'  16' 
V)^  =  27'  6i' 
iT  =  86°  0' 
at  =  80'  25' 
ai  =  44°  22i' 
ao  =  IV  11' 
00"  =  68°  89- 


ay  = 

ocf"  =  ^ 

da"'  = 

t»"'  - 

«*"'  - 
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Also  in  part  moDOcHoic  with  the  ax4al  ratioa  :  t  :  i  =  10168:1:0-^5991;  ^  s  69'  64|' 
BrOgger'. 

Forms,  a  (100.  U).  b  (010,  t-i).  n  (310,  t-S),  fit  (UO;  /),  «  (iOl,  W).  J)  (Oil,  M).  o  (111.  -U 
«^(ill,  1),  d(^l.  2).  f  (331,  S),  y  (311,  8-8).  <(i81,  8-^.  t(i6l.  5-&),  i7(SB'84-l.  864|). 

The  crystals  are  regarded  as  monoclinic  twin*  vith  a  as  tw.  plaoe;  the  axes  d  and  t  com* 
qmod  respectively  to  i  and  dof  the  orthorbomUc  ^fpo.  The  optica  oiieDtatkm  is  aeadblj  tlw 
same  fur  both  types. 

St»dt1iiudLT»  has  described  complex  natroHte  crystals  from  4. 
Marburg  whose  grouping  may  be  explained  hj  assuming  a 
twiiiuiog  with  llie  prism  as  tw.  pi.  and  e  as  comp.  face,  the 
horizouiiil  axes  ibus  crossing  at  angles  of  nearly  90".  Further  a 
twinuiiig  tibout  tlie  Trout  piuacoid  Is  also  suggested,  but  with 
some  qiiestiou.    Luedecke*  notes  a  ▼ariattoa  In  exlioctiou  of 


v" 

o" 

u 

o' 

v' 

o'" 

D 

c 

V 

6" -7°  with  tbe  prismatic  edge  in  natrolite  of  Aussig  aod  Saleal. 

Twins:  tw.  pi.*  n  (301),  cruciform  twins,  rare;  the 
crystuU  crossing  nearly  at  I'iglit  angles— this  may  per- 
haps have  been  an  accidental  association.  Crystals 
prismatic,  usually  very  slender  to  acicular  and  termi- 
nated by  the  pyramid  o  (111),  then  closely  resembling 
tetragonal  forms;  often  with  more  or  le&s  distinct  vici- 
nal planes;  the  faces  in  the  prismatic  zone  vertically 
striated.  (Crystals  frequently  interlacing,  divergent,  or 
in  stellate  group.  Also  fibrous,  radiating,  massire, 
granular,  or  compact. 

Cleavage:  m  perfect;  b  imperfect,  perhaps  only  a  plane  of  parting  (Bgr.). 
Fracture  uneven.  H.  =  5-5*5.  G.  =  2-20-2'25;  2*249,  Bergen  Hill,  Brush. 
Luster  vitreous,  sometimes  inclining  to  ^pearly,  especially  in  fibrous  varieties.  Color 
white,  or  colorless;  to  grayish,  yellowish,  reddish  to  red.  Tranaparefit  to  trans- 
lucent. 

Optically  +.   Ax.  pi.  ||      Bz  X  c.   Indices  and  axial  angles: 


Ifonte  Baldo,  after  ArtUiL 


Auvergne 

ffr  =  1*4768 

0r  =  1-4797 

rr  = 

1*4887  .*.  2Vr  = 

59' 89'  2Er  =e4'Sri>x* 

Also 

2E,  =  98'  88' 

2£bi 

=  95°  41' 

Bombiano 

8H^7  = 

69' 88- 

=  119*  28* 

VTj  =  68* 

Artfatl 

Savite 

62'  44' 

=  119-  38' 

.*.   2V,  =  62' 6' 

•t 

Stokff 

2H..r  = 

68'  81' 

=  119"  85*' 

.-.  2Vr  =  61'  56' 

Bgr. 

2H..J  = 

6S*  44' 

2Ho.y 

=  119'  4' 

,-.  8T,  =  68'  16* 

8H*.,r  = 

63°  Oi' 

2Ho.gr 

=  118'  8r 

8V„  =  68°  84' 

Or  = 

1-47287 

fir 

=  1-47681 

rr  =  1-48584 

(calc.) 

1-47543 

=  1-47897 

rr  =  1-48866 

or„=a 

1*47801 

=  1*48178 

rtr=  i'49iei 

Also  calc.  (cr.  fi,  y) 


2Vr  =  61'  8* 


2 V,  =  6a-  10* 


8V«r  =  68'  IV 


Sections  of  crystals,  regarded  aa  moDocllDic,  gave: 

2H«.  =  61'  89-  8H„  =  121"  1' 

2H.^  ~  61-  8r  8Ha,  =  180'  iT 

8IW  »  61*  4r  2Ho«r  =  120'  84' 


ay,  =  60*61'  Bgr. 
2V,  =  61*  01' 

SVsr       61-  m' 

Dispersion  horizontal,  probably  shown  in  sections  j.  Bz^  (Bx»  |  h  appioz.);  but  cniMod  dis- 
persion not  observed  In  sections  J.  Bxo. 

Other  detenniDations  of  Indices  and  axial  angles  are  given-by  BrOgger.  quoted  from  Loreosen; 
further  tbe  latter  found:  2E  =  98' 68  at  15*.  97"  6' at  108',  96°  IS' at  160",  98' 21' at 889*'. 
90'  65'  at  806°.   Cf.  also  Dx.,  N.  R..  74,  1867. 

IUone(cf.  p.  571)  shows  that  with  increase  of  temperatura  and  the  accompanying  loss  of 
water  natrullte  is  converted  into  a  monoclitilc  substance,  called  by  blm  m^a/natroliie..  A  seciioa 
I  c  with  exiinctioo  parallel  the  diugunols  (a  |  a  and  b  |  5)  showed,  after  heating,  fields  with  the 
t*xtinciiun  <«)  indined  to  each  other  15'  in  adjacent  parts  about  the  lateral  axis;  furthen-io  cor- 
respond with  the  new  molecular  structure,  tbe  former  vertical  axfe  must  be  made  the  axis  oC 
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BynnaietTy,  and  the  priamattc  faces  ortbodomes  101  and  101,  with  twlnnlog  abottt  1 
No  cbaiige  in  geometrtcal  form  accompanied  tbe  change  in  molecular  structure. 

7ar. — Ordinary.  Commonly  either  (a)  in  groups  of  slender  colorless  prismat 
viirylug  but  little  in  angle  from  square  prisms,  often  acicular,  or  (&)  in  fibrous  di 
ra.diai(3  masses,  vitreous  in  luster,  or  but  slightly  pearly  (these  radiated  forms  oft< 
those  of  thomsouite  and  pectolite);  often  also  (c)  solid  amygdules,  usually  radiated  f 
£Drauwhat  silky  in  luster  within;  {d)  rarely  compact  massive. 

Oalaclite  fs  ordinary  natrolite,  occurring  iu  colorless  acicular  crystallizatiODS  1 
ScoHaod,  instituted  as  a  species  on  an  erroneous  analysis.  It  may  contain  a  few  per  c 
attd  hence  Is  intermediate  between  pure  natrolite  and  mesolite  (p.  606).  Fargite  is  a  r 
front  Glen  Farg,  containing,  like  galactile,  about  4  p.  c.  of  lime. 

Radiclitg,  oergmannite,  tpreuatein,  brevicite,  paleio-nalTolite,  are  tfames  which  have 
to  tbe  natrolite  from  tbe  augiie- syenite  of  southern  Norway,  on  (he  Langcsuud 
"Brevik"  region,  where  it  occurs  fibrous,  massive,  and  in  long  prismatic  crystalliz 
from  white  to  red  in  color. 

Itadiolite  as  originally  described  occurred  in  radiated  masses,  and  compact  fibroi 
of  a  grayish  color;  the  name,  however,  is  often  used  to  include  also  the  well  crystal] 
from  tbe  same  region. 

Bergmanniie  or  SpreuaUin  is  a  secondary  mineral  in  the  augite  syenite.  Variou 
regard  to  its  origin  have  been  expressed;  for  vxaraple  Scheerer  regarded  it  as  a  paran 
an  original  mineral  which  he  called  palao-natrolite;  other  authors  have  suggests 
cuDcrinite,  a  feldspar,  etc.,- as  the  parent  mineral.  BrOgger,  however,  shows  that,  I 
place,  it  is  more  or  less  lacking  in  homogeneity  and,  further,  includes  kinds  which  ha 
position  of  natrolite  (NatroHih-spreustein,  Bgr.)  nod  oihers  of  hydroneph elite  (Hyd 
spreuflleiu,  Bgr.).  The  niitrolite  spreusleiu  has  arisen  chieUy  from  the  alteration  of  s( 
ill  less  exteut  from  cancrinite.  A  similar  change  of  sodalite  to  natrolite  (spreustei 
heeu  noted  iu  connection  with  the  sodalite- syenite  of  Kangerdluarsuk.  Greenland. 

BreoiciU  is  the  same  as  spreustein,  though  the  name  hiis  also  been  used  as  synonj 
Todiolile.  The  origiual  analysis  (anal.  37),  showing  nearly  7  p.  c.  CaO,  wns  probably 
on  homogeneous  matei'ial,  ci.  anals.  19,  28.  CrocaliU,  from  the  Ural,  is  a  red  zeoli 
tiergmannite  of  Lniirvik:  occurs  in  small  amygdules,  and  is  fibrous  or  compact. 

Savite,  according  to  Sella  (N.Cimento,  18^)  is  natrolite,  occurring  in  slender  color 
It  comes  from  a  serpentine  rock  at  Mte.  Caporciano,  Italy,  and  siKcinieus  are  ordinuri 
frihm  serpeatiue.  (Is  identity  with  nntrolite  has  been  confirmed  by  Dx.  (N,  R.,  75, 
more  fully  by  Artini*.    Cf.  anal.  6. 

fron-natroiite  (Eisennatrolith  Bergm.,  JernnatroHlli  Swed  )  is  a  dark  green  opnq 
either  crystalline  or  amorphous,  from  the  Brevik  region;  probably  from  the  islands 
SiglRsO.   It  was  supposed  to  have  the  nluminn  to  a  considerable  exteut  replaced  by  li 
o\ide,  cf.  annl,  31.   BrOggcr  shows,  however,  thnt  the  iron  is  due  to  the  pi-esence  ol 
a  mineral  probably  related  to  stilpuomelaae. 

Comp.— Na_Al  Si,0„  +  2H,0  or  Na,0.  A1.0..3SiO,  +  2H,0  =  Sil 
aliimina  26-8,  Na,0  16-3,  water  9  5  =  100. 

Oroth  writes  the  formula  as  a  basic  metasilicnte,  Na}(A10)AUSiOi)i  +  SHtO. 

Anal.— 1,  Lemberg,  Zs.  G.  Gcs.,  28,  550, 1876.  3,  Hen.ch,  luaug.  Diss.,  p.  13,  Ztl 
8.  Kle'ppert,  Jb.  Min.,  88,  1875.  4,  Fuchs,  Schw.  J..  18,  8. 1816,  also  other  anals.  5. 
Atl.  Ace.  Torino,  21,  848.  1886.  6,  Luzzatto,  Riv.  Min.  Hal.,  4,  54.  1889.  7-10,  N 
7,  16,  1890.  11,  G.J.  Brush,  Am.  J.  Sc..  31,  365.1861.  13,  O.  C.  Marsh,  Dana 
]^I7&.  18,  Genth,  priv.  contr.  14,  Young,  Ch.  News,  27,  5C,  1878.  15,  17.  Ile^ 
Miiff..  II.  373,  1856.  16,  Hytand,  Sc.  Froc.  R.  Dublin  Soc,  411,  1890  (rend 
IH,  Kckenbrecher.  Min.  Mitth..  3,  30,  1880.  19,  G.  LindslrOm.  G.  FOr  FOrb..- 9. 
20-23.  Paijkull.  Inaug.  Diss.,  Upsala,  1877.  33-26,  Quoted  by  Bgr.,  Zs.  Kr.,  16,  61!) 
A.  t».  Hall,  E.  WickstrOm,  E.  Knutsen,  etc.).  27.  Sonden,  Berzelius.  Jahrcsb.,  14 
Pogg.,  33,  113.  1834.  28,  Paijkull,  quoted  by  Bgr.,  1.  c,  p.  640.  29.  80,  Loren? 
GiOnl.,  7,  p.  11  (sep),  1884.   31,  Bergemanu,  1.  c. 


G. 

I-  Hohentwicl 

2.  Jakuben  :i-283 

3.  Stempe] 

4.  Fassathal 

5.  Monte  Catiai,  8avit» 

6.  Mte.  Baldo 

7.  Salcedo 

8.  Montecchio  MagglOTO 
9-  Lugo 

ID.  Alta  Villa 

11.  Bergen  Hill  Stfttt 


SiOt 

A1,0. 

CaO 

Na,0 

K.O 

H.O 

47-61 

37-31 

1588 

996 

1  4612 

38-22 

1587 

991 

47-59 

25-23 

0-36 

13-87 

1-13 

10-50 

[MgO  0 

48-63 

24-82 

15-69 

960 

48-07 

37-05 

16  56 

963 

47  16 

26-76 

028 

1618 

9-57 

1  47-31 

27  01 

15-99 

9-65 

1  46  97 

37-13 

15-95 

0-40 

9-43 

}  47-33 

27-21 

14-80 

0-41 

9-70 

^  47-71 

27-89 

16-99 

9-69 

47-31 

26-77 

0-41 

16'44 

0^ 

9-84 

I 


Digitized  by 


SiO« 

CaO 

46-74 

28-88 

0-37 

14-28 

1-16 

10  11  =  99-89 

47-97 

86  51 

— 

1508 

— 

9-81  =  100-37 

4629 

27-10 

0-78 

15-37 

— 

10-43  =  99-91 

47-60 

26  60 

016 

16  86 

— 

0  56  =  09  78 

1  46  50 

87-55 

3S9 

18-38 

— 

10-10  =  100^ 

47-84 

37-11 

4-81 

11*80 

— 

10-34  =  100-80 

46-81 

27-33 

tr. 

15-69 



10-20  s=  100  08 

47-92 

26-80 

16-36 

0  26 

0*61  =  100-74 

47-84 

86-93 

1-19 

14-41 

10*48  Fb«Oi  0-68 

1  =  100-96 

48  84 

S5-a7 

fr. 

[16-48] 

8  89Pe,O,0-75. 

[MgO  0-27  =  100 

1  47  16 

26'84 

0-04 

15-41 

 , 

0  48  Fe,0.  0-10 

1  =  99  03 

47-29 

27-00 

018 

1689 

0-00 

9-44  =  100  20 

47-88 

26-83 

015 

16-41 

1-17 

9-48  •=  100-81 

47-60 

37-13 

15-68 

9-50  =  90  90 

47-93 

36-80 

10-35 

0^ 

9-51  =  100  74 

48-88 

28-39 

«l8 

10-88 

9-63  MgO  0  21 

f=  99-31 

46  72 

20  59 

tr 

1683 

9-78=^   98  86 

46-54 

27-16 

0-89 

15-52 

9  65  FeO  1  17, 

fCI.  tr.  =  100-93 

4707 

27-08 

Oil 

16-Ofi 

9-66  FeO  0  58= 

[100-89 
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a. 

13.  C.  BlomUon 

13.  MagoetCoTe  S-3« 

14.  Loch  Tbom 

15.  bibhuptuu,       BalaeiUt,  wkiU 

16.  KenbaDe  Head,      "  8  36 

17.  Oleo  Farg.  Fargite,  rti 

la  Brertk,  Spr9u»Uin  2*88 
19.      "  BrevicUe 

80.  B»rgmann&» 

21,  Laman^kar.  light  red.  radiated 

22  StokO,  white 

23.  L.  A.TQ,  Badiolite,  monoelinic 
84. 

86.      "  "  crIhorhomNc 

36.  Orv.  Art  " 
27.  BretieiU 

38. 

29.  EaDgerdluarsuk,  p$0ud.,  red  rod. 
80.  "  "  ery$t.rad, 

G.        SiO.   Al.Oi  Fe.Oi  FeO  MoO  Na,0  H,0 
SI.  BiaenruUnUth  3*853      46  64   18  94  7  49  3  40  0-66  14  04  0  87  =  99  88 

The  Auvergne  natroMte  undergoes,  according  to  Damour  (ref.,  p.  671).  no  loss  In  dried  afr. 
At  240'  C.  it  loiics  nearly  all  its  water  and  becomes  milky  and  opaque;  and  If  afterward  exposed 
to  the  free  air,  it  regains  all  It  had  lost,  excepting  its  transparency  and  flrm  texture;  if  agaio 
heait-d.  It  loses  its  water  at  about  90'  C 

Hersch  (1.  c.)  obtained,  after  heating  two  hours  at  each  temperature: 

Temp.  105'      130*-       160'       195"      325'       240"      266'      990'      red.  ht 

H.O  0-14      0-17       0-19      0  37      0  37  '    0  64      0-77      9*61       9-81  p.  c. 

Pyr.,  etc.— In  the  closed  tube  whitens  and  becomes  opaque.  B.Bt  fuses  quietly  at  2  to  a 
colorless  glass.  Fusible-  la  the  flame  of  an  ordinary  atearine  or  wax*  candle.  Gelatinizes 
with  acids. 

Obe. — Occurs  in  cavities  Ui  amygdaloidal  basalt,  and  other  related  igneous  rocks;  someUmea 

In  seams  in  granite,  gneiss,  and  syenite. 

It  is  found  in  the  graustein  of  Aussfg  and  Tcplitz  tn  Bohemia;  in  fine  crystals  at  Puy  de 
Marmnn  and  Puy  de  la  Piquette  in  Auvergne;  at  Alpstein,  near  Sontra  in  Hesse;  F&ssnthal,  Tyrol; 
3Ionte  Baldo  on  Lago  dl  Garda,  Monteccbio  Maggiore,  and  other  points  in  Venetian  Ilaly;  Kapnik 
in  Hungary;  Dellys  in  Algeria;  HOgau  in  WQrtembergfthe  Faserzeoliih  IT.},  in  yellowish  radiated 
masses;  etc.  In  redaraygdulcs  {&veaUle)  In  amygdaloid  of  Ireland,  Scotland,  and  Tyrol;  the 
amygdaloid  of  Blshopton  (galacUte),  actcular  crystals,  sereral  inches  long;  at  Glen  Farg 
in  Fifeshtre;  in  Dtimbnrtonsliirc;  at  Glcnarm  in  the  county  of  Antrim;  at  Porttuah;  and  at 
3Iagee  Island,  near  LaniL',  Irslnnd.  Common  in  the  augitc  syenite  of  the  Langrsuud  flord,  near 
Brevik.  southern  Norway,  in  tiiic  crystalliztitlons,  also  in  radiated  forms  and  ns  the  secondary 
spreiistein  (see  further  above). 

In  North  America,  natrolite  occurs  in  the  trap  of  Non  Scotia,  at  Qates's  mountain.  Cape 
d'Or,  Swan's  Creek,  Cape  Blomidon,  Two  Islands.  At  Bergen  Hill ,  K.  J. ;  spnringly  at  Chester, 
Ct. :  at  Copper  Falls,  Ikke  Superior,  Id  crystals,  sometimes  on  native  copper;  also  on  New  York 
Island;  at  Magnet  Cuve,  Arkansas  (anal.  13). 

Xamcd  MMotype  by  Hatty,  from  ueiros,  middle,  and  ruaroS.  type,  because  the  form  of  (he 

crystal  — in  his  view  a  square  prism-rwas  intemiediate  between  the  forms  of  slilbite  and  aiialcite. 
Nntrolite,  of  Klaproth,  is  from  natron,  toda;  it  alludes  to  tbe  presence  of  soda,  whence  also  the 

name  aoda-m^ype,  in  contrast  with  scoledte.  or  lime  meaol}/pe.  8chuniaclier'sname.^0i^[rtnann£te. 

after  Bergmann  (1785-1784},  dates  from  the  snme  year  (1801)  with  HaOy'B  metotvpe. 

JkrtiL— Obtained  by  Doelter  by  recrystulHzation  of  tbe  powdered  mineral  In  water  contain- 

iag  CArbon  dioxide  in  a  closed  tube  at  160'.    Further  by  digesting  ncphellte  in  a  closed  tnbe-at 

SOU*  with  alkaline  carbonates  and  carbonated  waier,  analcite  was  obtained  in  distinct  dystala, 

and  also  prismatic  crystals  which  were  iuferrei:!  to  tjc  natrolite.    Jb.  Min.,  1,  134,  1890. 

Lemberg  shows  that  the  slow  (5  mouths)  action  of  potassium  carbonate  on  natrolite  causes 

■n  excbADge  of  potassium  for  sodium,  which  action  u  revened  tij  ■odium  carbtmate.  Tbe 
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aiLioATsa. 


action  of  calcium  chloride  broueht  a^ut  ar  partlnl  cbaoge  toward  acolectte  in  oatonl  natiolitc 
but  complete  In  tbe  arllQcial  suratance.    Zs.  G.  Ges.,  28,  651,  1870. 

R0£~|  ArO,  Langeaund  fiord  (?),  Zs.  Kr.  3,  478. 1679,  alw^  below;  cf.  Loedecke,  Jb.  Mia., 
fl,  7, 1881.  Artini  and  BrO^^r  also  obtained  the  axial  latlos: 


Ute.  Baldo 
N<Hway 


0-97962  :  1  :  0  34991  ArdnL 
0-98194  :  1 :  0*85845  Bgr. 


*  See  SeligmaQD,  Zs.  Kr.,  1,  888,  1877,  for  early  autborities.  list  of  forma,  etc.  '  Laos. 
Pbil.  Hag.,  36,  48,  1868.  *  Bgr.,  1.  c,  1877.  *  Falla.  Salrsi,  Zs.  Er..  9,  S86,  1884;  some  of 
these  are  very  doubtful.  •  Artitii,  Rend.  Acc.  LIdc,  Mte.  B»ldo,  3b,  345,  1887.  Also  aaviU, 
Bombiauo.  4a,  61,  1888,  BombiaDO,  6a.  87,  1889.  "Bgr  .  G.  FOr.  FOrb.,  9,  266,  1887.  Za.  Er.. 
16,  596  et  teq.,  1890.    ■  Stadtlflnder,  Jb.  Mln.,  2,  IIS,  1885;  Luedecke,  ib..  2,  7,  1881. 

Ellaoite  a.  2forden$kt6ld.  Beslfrlfn..  etc.,  118,  1855.  H.  =:  2  5-8  0.  Ocean  in  yellow, 
browniftb,  or  reddi^  yellow  crystalline  moHses.  clearable  In  two  directions  with  the  intersectioot 
near  90°;  Bubtranslucent  to  opaque;  luster  pearly  on  a  cleavage  surface.  IgelstrOm,  I.  c. 
obtained:  47*78,  A),0)  23-30.  FeO  6-92,  CaO  8  72.  H>0  13-81  =  100  88.  fi.U  fuses  and 
forms  a  wtdtis  eoamel.  Occurs  with  fine  ccystals  of  epidote  at  Aland,  Finland. 


464.  BOOLBOXTB.  Skotezlt  QahUn  A  Fueh$,  Schw.  J.,  8.  861,  1818.  Mesolype  pt. 
nbrom  Zeolite  pL  Lime-Mesotype.  Foonahlite  Brooke,  Fhil.  Mqg.,  10,  110;  18;;i. 
Punahlit  Germ. 

Monoclinio.  Axes  &ii:i  =  0-97636  : 1 :  0-34338;  ft  =  89**  18'  =  COl  A  100 
Flink'. 

100  A  110  =  44°  18}',  001  A  101  =  19*  18',  001  A  Oil  =  18'  57'. 


FonaS*! 
a  (100. 
b  (oia  ^i) 

0  <001,  0) 
fi(fflO,<^ 


I  (810,  ^S) 
mmo,  i) 
k  (190. 
h  (470.  H)« 

d  (101,  -  i-f) 


o  (111,  -  1) 
•  (888,-1)* 
y  (18*18*8,  -  V)* 
«  (881,  -  8) 
«{441.-4)* 


w  (651,  -  5^ 

*  (ill.  1) 

r  (&61,  5)* 
e  (811,  -  ^if 


t  (881,  -  6-I)» 
•  (18111.-18W 
p  (181.  -  »i) 
S        -  H)* 


ir"  =  62'  a* 

mm-"  =  •88'  37f 

=  64'  14' 
mo    ^  68'85' 


mo  =  88'  69* 
m'e  ~  64'  14' 
oe'  =  68*  31' 
ao  -  71'  ao* 


a'e=:  73°  12* 
00'  =  *86'  46' 
m'  =  70'  10' 


M'   =  26'  251' 
pp-  =  88'  8*^ 
t=86*  U' 


It  is  shown  by  Luedecke  that  part  of  the  scoleclte  deviates  optically  from  the  reqaireneati 
of  the  monoclinic  system;  here  belongs  the  mineral  from  the  Scbattige  Wichel.  etc. 

Crystals  slender  prismatic,  twins  with  a  as  tw.  pL,  showing  a  feather-like 
striation  on  b,  diverging  upward  at  15'^-22°  Zeph.  (24''-26''  Di.).; 
also  as  penetration-twins.  Faces  m  often  delicately  striated  hoii* 
zontally.  Crystals  in  divergent  groups.  Also  massire,  fibrous  and 
radiated,  and  in  nodules. 

Cleavage:  m  nearly  perfect.  H.  =  6-5'5.  O.  =  2*16-5-4. 
Luster  vitreous,  or  silky  when  fibrous.  Transparent  to  snbtrana- 
lucent.  Pyroelectric:  on  heating,  the  end  with  oc -f ,  also  a +, 
prisms  and  b  — . 

Optically  — .  Double  refraction  weak.  Ax.pl.  and  Bx^X& 
Bx.  A  (J  =  15M6°.   Axial  angles,  Schmidt*: 


Iceland,  Flink. 


Iceland   2H^r  =  83°  28'  Li 
2H„  =88'48'Na 
2H^gr  =  84'  10'  Tl 


2Uo.T  =  184'  1' 
2Hoy  =  128'  0" 
2Ho^=  121' 26' 


2V..r  =  85'  ay 
2V«  =  86"  ar 

8V»j^=inM4' 


Also  measured 


44' 


fi  =  1-4952 


Comp.— CaAl.Si.O,,  +  3H,0  or  CaO.Al,0,.3SiO,.3H,0  Silica  45-9,  alnmins 
86K),  lime  14-3,  water  13-8  =  100. 

AnaL— 1,  IgektrOm,  Jb.  Min.,  801,  1871.  2.  Hersch,  Inaug.  Dias.,  p.  12.  ZOrtch,  1687. 
8.  Lemberg.  Zs.  G.  Ges..  fl8,  551, 1876.   4,  Petersen,  Jb.  Hin.,  863;  1878.   5,  £.  S.  Scbald, 
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3er.  Ges.  Jena.  14.  p.  dS.  June  0.  1880.  6,  Luedecke.  Jb.  Miu.,  3,  19,  1882.  7.  Becbl,  Boll. 
Com.  O.,  Ml,  1879.  8,  Billebr&Dd,  U.  6.  O.  Surv.,  Bull.  30,  89,  1885.  9,  J.  T.  Donald.  Eag. 
Mng.  J.,  61,  474.  April,  1891.  10,  Daiapakv.  Jb.  Mln..  1.  66. 1888.  11.  Huswk,  Bol.  Comm. 
Qeol,  3.  Faulo,  No.  7,  p.  8,  180. 

0.  SiO.  AI.O.  CaO  Na.O  H.O 

1.  LunddOrreflftU  46  56  25  75  15  00     —  l^  SO  =  100-61 

3.  BulaDdgUndr          a-9M  |  4612  26  26  14  87     —  18  89  -  100  63 

8.  Ireland  46  27  26  16  13  70   0-48  IS  80  =  100-45 

A.  Poonahtits              2*296  46  91  26  03  13-38   0  22  18  88  K,0  0  08  =  100  40 

B.  EtzUtbal                2-27  46  70  27-46  14  29   0-11  18-45  Fe,0. 0-16,  M«O0-06s::101 -88 

6.  Fdlinenalp  2-87    f  46  48  85-89  14-07  0  49  18  24  =  10012 

7.  Caaarza  46-65  25-82  14-44    —    18  00  MgO  O  il  =  100  0;} 

8.  Table Mt.,  Col.  46  03  26-28  12-77  1  04  ri4-48]K,0  018,  Fe,O.0-iW=100 

9.  Black  L..  Quebec  46-24  26  08  14  09    —    18  88  =  100  24 

10.  Chili  S'lS       47-69  25  45   14  09    —    18-26  MgO  100-44 

11.  TuberSo  45-96  26  08   18  58    —    18  67  r=^19 

According  to  Damour,  Iceland  colaranar  masses  lost  nothing  Id  drI<Ml  Mr;  nothing  until  the 
heat  applied  exceeded  100'  C;  at  800*  it  had  lost  5  p.  c,  which  it  regained  in  moist  air;  at  a 
dull  red  heat  the  loss  was  12  p.  c,  and  it  was  no  longer  hygroscopic;  at  a  bright  red  It  lost 
13*9  p.  c,  and  became  after  iotumescence  a  white  enamel. 

Herscb  (1.  c)  lias  obtained  the  following  results,  after  two  hours'  heating  In  each  caas: 

Temp.  105*      180*      160'      195'      225*      290*       red  bt. 

H.O  p.  c.        —       0-14      1  18      8  98      4-89      4  78      18  86  p.  c. 

Pyr.,  etc — B.B.  sometimes  curls  up  like  a  worm  (whence  the  name  from  tricoiXtfi,  aieorm, 
which  gives  teoteciie,  and  not  teol«tite  or  teoletiie);  other  varieties  iatumesce  but  slighu/,  and  all 
fuse  at  3-2*2  to  a  white  blebby  enamel.    Qelatlnizea  with  adds  like  natrolite. 

Obs.— Occurs  in  the  Beruflord,  Iceland,  where  the  crystals  often  exceed  two  inches  tn  length, 
and  are  occasionally  a  quarter  of  an  inch  thick.  It  has  also  been  met  with  in  amygdaloid  ai 
Btaffii;  In  the  Isle  of  Mull;  in  Skye,  at  'Taiisker;  near  Eisenach  in  Siixony;  near  the  Ylesch 
Glacier,  Yalais;  common  In  fine  crystallizations  in-  the  Deccan  trap  arca^  in  British  India, 
near  Poena,  and  from  railroad  tun'neu  and  cuttings  In  the  Bhor  Oh£t;  In  Oreenland:  at  Pargas, 
Finland;  In  Auve^e;  the  valley  of  Cadiayual.  in  Chili;  the  Serra  de  Tuberflo,  Santa  Catbarina. 
Brazil. 

In  the  United  States,  in  Colorado  at  Table  Mountain  near  Golden  In  cavities  in  basalt. 

In  Canada,  at  Black  Lake,  Megantic  Co.,  Quebec,  in  a  granite  dike  in  the  serpentine  region. 

Arttf.— Obtained  by  Doelter  In  a  manner  analogous  to  other  zeolites  by  reciystalHzatlon  In  a 
<tIcMed  tube  at  160°.  See  Jb.  Min.,  1,  185,  1890.  Lemberg  shows  that  scoleclte  may  he  con* 
▼erted  into  natrolite  (and  mesoHte)  by  the  alow  action  of  soda  solutions,  Zs.  O.  ties.,  28,  061, 1'876. 

Ret—'  Ak.  H.  Stockb.  BIbnng.  13  (2),  No.  6,  1887;  cf.  also  Zeph.,  Zs.  Kr,  8,  588.  1884; 
and  earlier.  Rose,  Pogg ,  28,  4-i7.  1838:  Luedecke.  Jb.  Min.,  2,  1,  1881;  the  latter  gives  the  eariy 
Jiterature.    Further,  Luedecke.  Zs.  Nat.  Halle,  63,  42,  1890. 

*Cf.  Dx.,  Min..  1,  986,  1863,  Luedecke,  1.  c.  *  Zeph.,  Iceland,  1.  c.  <FlInk,  1.  c,  also 
several  doubtful  planes.  *  Schmidt,  Zs.  Er.,  11,  687.  1866;  cf.  Dz.,  Luedecke,  Fllnk,  1.  c,  also 
Wyrouboff,  Bull.  8oc  MIo.,  9,  266, 1886. 

On  mfroOeetrieiiff,  Rose  and  Riess.  POgg..  69,  368,  1848;  Hankel,  Abb.  SSchs.  Akad..  13. 
85.  1878,  and  WIed.  Ann.,  6,  56, 1879;  FH^el  and  Oramont,  BuU.  Soc.  Min..  8,  75, 1886. 


466.  HBSOUTB.  Fuch»  d  Gdtlen,  Schw.  J.,  8,  858.  1618,  18,  16,  1816.  Mesotype  pt. 
Flbnma  Zeolite  pt.  MAl-Zeoliih  pt.  Lime-and-8oda  Mesotype.  Autrlmollte  Tiom.,  Hin.,  1, 
826,  1886.   Harrlngtonlte  7Vm..  ibid.,  838. 

Monoclinic  and  triclinic'  In  pnsmatic  crjBtals  near  scolecite  in  form  and 
angles,  and  twinned  like  them.  Prismatic  angle  about  88°.  Lateral  planes  often 
vertically  striated.  In  more  or  less  divergent  groups  or  tufts,  often  very  delicate. 
Also  massive;  nodules  or  masses  usually  silky  fibrous  or  colmnuar;  often  bristled 
■with,  capillary  crystals;  sometimes  consisting  of  interlaced  fibres;  rarely  stalactitic, 
radiated  fibrous  within;  occasionally  cryptocrysUiUine,  porcelain-like. 

Des  Clotzeaux  describes  crystnis  which  are  twins  and  show  variations  In  extinction -directions 
whfcb  throw  them  into  the  triclinic  system,  Min.,  1  388.  1862.  Brazilian  crystals,  examined  by 
ECiiaBak,  are  also  complex  twins  and  apparently  triclinic. 

Cieav^fe:  prismatic,  perfect.  Brittle,  but  tough  when  cryptocrTstalline. 
TT.  =5.  G.  =  2-2-2-4;  2-39,  Iceland.  Luster  of  crystals  vitreous;  of  fibrous 
masMS  more  or  less  silky.  Color  white  or  colorless,  grayish,  yellowish.  Trans-- 
parent  to  tranBlnceDt;  opaque,  when  amorpbnua. 
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SILICATB&. 


▼ar^Beridea  (a)  the  ordinary  adcnlar  and  capillary  cryatalllzalioiH,  diTorgeot  tuf  u  (lea 
deUcata  ooinmonly  than  those  of  natrollte,  bat  aomeumes  dowoy),  and  flbroiu  nodulOB  or  muack. 
meaolite  occurs  {b)  io  flbrous  stalactites,  with  the  fibers  radiating  from  the  center — the  variety 
called  Antrimoms  by  llionuon,  from  Antrim,  Inland,  having  H.  —  8-5-4.  G.  =  2-098;  also 
(«)  amorphous,  uhalk-white.  like  an  almond  in  luster,  opaque  and  tough,  with  H.  —  S-5'!>.  and 
O.  =  S'8l,  the  variety  named  BainingtouUt  by  Tliomaon,  also  frmn  Aotrim;  G.  as  3174. 
Han^^ton. 

Sdiae^Jp.  802)  is  intermediate  between  natrollte  and  ordinary  meaoUte. 
Coa^ — Intermediate  between  natroUte  and  scolecite  and  ooneeponding  to 

I  wCaAtkf  *6^'3H^6^'  between  these  two  compounds  varies  somewhat. 

.  If»  ^Sften,*^a,-:  6a  =  1  :  3,  the  percentage  composition  is:  Silica  46*4,  alumina 
26-3,  lime  9*6,  soda  5  %  water  12  -4  =  100. 

AnaL— 1-8,  Schmid,  Fogg.,  143,  131,  1871.  4,  Lemberg,  Zs.  G.  Ges.,  38,  563,  1871 
5,  Luedecke,  Jb.  Hin.,  3,  88.  1881.  6,  Pisani.  C.  R.,  73,  1448.  1871.  7,  O.  C.  Harab,  Daaa 
Uin.,  481,  1868.  6,  Hillebrand,  U.  S.  O.  Surv.,  Bull.  30,  85.  188S.  9,  Sadtler.,  Am.  Cb.  J.,  4, 
8B7,  1888.  10,  Hussak,  Bol.  Comm.  O.,  B.  Faulo,  No.  7, 5,  1890.  11,  13.  Darapsky.  Jh.  Hin..  1, 
66, 1888.  18,  Heddle.  Pbll.  Mac.,  13,  148.  1867.  1<  C.  v.  HSuer.  Ber.  Ak.  Wien,  IS,  m, 
1834.  16.  Han^too,  FbiL  Hag.,  32.  336. 1866. 


1. 
3. 
8. 
4. 
5. 
6. 
7. 
8. 
9 

!?: 

18. 
18. 
14. 
16. 


StromO 

Iceland 


a. 

816 

3-18 
3-18 

3-383 


Pflasierkaute 
Olgnat 

C.  Blomldon.  N.  8. 
Tiible  Mt..  GoL 
Friiz  l8.,  Pa. 
Botucatd 
Atanima 
Coquimbo 
Irefaad,  AnirimotiU 

Sdrringloma  3174 

Bombay, 


mo,  A1,0.  CaO  Ka.0  H.0 

47-40  37  05    9  16  4  69  IS  35  MgO  0-06  =  101-71 

47-lS  26-53   10-87  4  60  13  19  MgO  0  08  -  101-74 

46-  56  27-57     9  11  8  64  12-94  HgO  0-08  =  99-3S 
40  06  36-69     9  47  5  99  13  78  =  99  09 

43-88  29-04     7  84  7-80  11 -75  =  100  26 

43-8  28-1     10  0  6  7  14  1    K,(3  tr.  =101-3 

45  80  27  . 'iS    0-n  5-09  13  79  K3O  0  48  =  100-38 

4  46-17  36-88    8-77  6  19  13-16  =  10017 

48  39  35  03   13  15  8  40  16  01  =  99-87 

47-  61  .  36-80  7-08  7  80  1211  ~  10140 
46-74  35-99     9  11  5  23  12  41  -  U9-48 

45-10  36-53   11-86  3  24  13  81  K.O  0  45  =  lOQ-Oi 

45-98  26-18    10  78  4-54  13  00  =  100-45 

45  07  26  21    11-33  8  75  14  34»=  100-69 

45-60  27-80   13  18  3-76  18*90  E.0  0-68,  HgO  fr.=101-# 

•  At  100°  1-41  p.  c. 


Pyr.,  etc— T  lelds  water  in  the  closed  tube.  B.  B.  becomes  opaque,  swells  up  into  vermlralir 
forms,  but  not  in  so  marked  a  manner  as  pcolecit^  fudng  easily  to  a  blebby  enamel.  CMatiniM 
with  hydrochloric  acid  (Fuchs). 

Obs.— Occurs  In  amygdaloid  and  related  rocks.  The  flbrous  kinds,  especially  the  cOHTier, 
are  usually  a  little  less  smoothly  or  neully  fibrous  than  those  of  uatrolite.  On  Skye.  in  deltctte 
Interlacing  crystals  called  eotton^tone,  and  in  feathery  tuf  u,  and  in  solid  masses  consisting  of 
radiating  crystals;  in  downy  tufts  and  other  forms  at  NaalsO.  FflrOcr;  also  with  cbaliSKile  id 
Eigg:  near  Edinburgli  and  Kinross,  aud  at  Hartficid  Moss,  in  Scotland ;  in  Autrim.  at  the  Gtanl'i 
Causeway,  in  acicuTur  crystal Itziitious;  also  nt  Ballintoy  in  Antrim,  stalactitic  (anirimliUX 
investing  yellow  calcite,  or  cbab^zite;  in  Antrim,  in  veins  of  amorphous  mesolite (Aarriti^iowttt, 
at  Porlrush  and  at  the  Skerdes;  and  at  Magee  Island,  and  Agnew's  Hill,  5  m.  W.  of  Lame.  Id 
cavities  in  the  basalt  of  tlie  Ptiastirkaute.  near  EiseDHch  (Credoer.  Jb.  Min.,  59, 1860.  Luededie, 
1.  c.)  with  ihomsfwite,  gismondite.  phillipsite,  etc.  In  augite-porphyryte  io  the  Serra  de 
Botucatil,  Brazil;  also  at  other  localities,  as  stated  above. 

lu  the  United  States  with  other  zeolites  on  Fritz  island  In  the  Schuylkill  R..  Penn.;  id  ibe 
basalt  of  Table  Mt.  near  Golden.  Colorado,  wilb  other  zeolites.  In  the  North  HounUin  of 
King's  Co.,  and  Gates's  Mountain,  of  Annapolis  Co..  N.  Bcbtia,  with  farOellte,  in  muM^ 
sometimes  large  (oae  reported  as  large  as  a  man's  head),  umally  within  fine  fibrous,  tadfiled, 
and  somewhat  plumose;  also  at  Cape  Blomidou. 

Ret—'  Made  tricUoic  by  Dx.  on  optical  grounds  .^in.,  1,  p.  888}.  the  crystals  behi^  peM; 
ti-ation -twins  and  a  section  |  c  being  divided  into  four  sectors  with  extlnctlon-directfoDB  inclbeii 
11*  to  15'  ID  those  adjacent,  but  alike  for  those  opposite.  Luedecke  (Jb.  MIn.,  3,  28,  1881;  Zi 
Nau  llall^,  63.  42,  1890)  has  attempted  to  estabiisb  an  orthorhombic,  a  monoclinlc.  and  > 
triclinic  vAricly;  the  tirst  being  galactite  from  Btshoptown  (which,  however,  is  more  nitiinl'/ 
placed  under  natroUte);  the  second  the  mesolite  from  Icelnnd  and  POasterkaute;  the  tbirdl^ 
crystals  from  an  unknown  locality  described  by  Des  Cloizeaux,  Schmidt  (Zs.  Kr..  11, 59i 
however,  argues  that  it  is  probably  monoclinic  like  scoledte. 
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456.  Thonuonite 

457.  Hydronephelite 

Banite. 


Thonuonite  Oronp, 

Orthorhombio 
Hexagonal 


466.  TBOMSONITB.  Mfleotype  pt.  ff.,  Tt.,  1801.  Thomsonlte  (fr.  Scotland)  Bnokt, 
Adii.  Phil  .  16.  193.  1830.  Comptonite  (fr.  Somma)  Brm$t*r,  Ed.  PbU.  J..  4,  181,  IKM. 
Uesol^  Berz..  Ed.  Phil.  J  ,  7,  0, 1683.  Triploklaa  BrtiA.,  Cfa«r.,  1883.  Clialillte  T.  TAammm, 
Uin.,  1,  S24,  18;16.  Scoulerite  S.  D.  Thornton,  Fliil.  Hag.,  17.  408,  1840.  Osarkite  (fr.  Arkaa- 
aaa)  tihep..  Am.  J.  Sc..  3,  351. 1840.   EarpboalUbit  «.  WaU..  Vulk.  Gest ,  373. 18A8.  Fariteltie 

Meaole)  IJttUUa.  Pbil.  Mag..  13,  80,  1857.  16,  38, 1868.   Totiaonite  lial 

Orthorbombic.   Axes  d;hi6ss  0*99324  :  1  : 1-00662  Bi  dgger*. 

XOO  A  110  =  44"  484',  001  A  101  =.46"  23',  001  A  QU  =  45»  Uf. 


Fo>M>: 

a  (100. 
»  (010, 
0  (001,  p) 


111  (110,  /) 
r  (101,  l-f) 
a  (401,  44)? 
«  (801.  8-i)? 


«(01-48, 
y(0l3,*-f) 


a. 


The  axtal  ratio  (aa  noted  by  Bgr.)  derlatea  but  Uttle 
hem  the  laometric  system;  cf .  the  anglet  for  p  below. 


mn' 

it' 

or 

dif 

as' 


=  89-  «r 

=  90'  46' 
=  "44"  8r 
=  1.52"  17' 
=  165'  56' 
=  8"  94' 
=  88°  96' 
=  W  48* 


pp- 


71*  4i' 

110'  Oi' 
70*  81^ 
60°  SU* 

64"  sr 

64*  44' 
66'  C 


d 
J. 

e 

1 

> 

PN 

7-^  = 
«  1 

m 

■a 

m 

T 

\  ^ 

Sig.  1.  KUpatrick,  Greg  A  Lettim. 
S,  Korway,  BrOgger. 


Digttnct  oryatalB  rare;  in  prisnid  with  priamatio  faces  stnmglT  striated  verti- 
cally. Oommonly  colamnar,  sCrnotnre  radiated;  in  radiated  sj^enoal  concretions; 
also  closely  compact. 

CleaTOge:  b  perfect;  a  less  so;  c  in  traces.  Fracture  nneven  to  anbconoboidal. 
Brittle.  H.=5~5*fi.  G.  =  2*3^2 '4.  Lnster  Titreons,  more  or  less  pearly.  Snow- 
vhite;  reddish,  green;  impure  Tarieties  brown.  Streak  nnoolored.  Transparent 
to  translucent  JPyroelectric.  Optically  +*  Ax.  pi.  |  c.  Bz  X  ^  Dispersi<n& 
p  >  V  strong.   Axial  angles,  Dx. : 

DamtNinon      2e,   =  83'-^'  18*  9Eu  =  84'  ll'-84'  49* 

Seeber^  2^  =  65*  38*  SEm  s  IflT  M'  . .  3T,  =:  58*  50*  85"  47  jflL  s  J  flOtDx. 

Kee.  Somma    2K,   =86-  aE»,  =  89*  68" 

Aawttaal  =_«rS5'  SEh  =  9«*  68^ 

▼«ar.~1.  OrdinoTf.  (a)  In  regular  ciyatala,  usually  more  or  leaa  rectSDgular  in  ontlin^ 
prismatic  iu  habit,  {b)  Prisma  slender,  often  vesicular  to  radiated,  (c)  Ifadiated  flbrona. 
<d)  Spherical  concretions,  consistlDK  of  radiated  fibers  or  slender  crystals.  Also  massive,  graaular 
to  impalpable,  and  white  to  leddfih  brown,  l^as  often  green  aa  in  A'nftmAs,  anal.  16.  1ft. 
The  spherical  masslTe  forms  alao'radlated  with  sercial  centm  imd  of  nryl^  colon,  henca  xtf 
much  bear.ty  when  pollslied. 

Oearkite  is  a  white  masdve  thorosonite  (aa  shown  by  Smith  ud  Brash),  either  grtnuiar  (T 
compact,  -with  O.  —  2'34.  from  Arkansas. 

2.  Maole  [FarMU*  of  Heddle),  the  original  from  the  FarOer,  occurs  la  ^iherteal  oonoretloML 
consisting  of  lamellar  radiated  lodiTlduals,  pearly  in  cleavage.  It  oceun  with  meaoUteasd 
^K>phylUte,  and  cmtaios  a  little  more  silica  than  normal  thomsonlte  Uesole  was  kng  rfooe 
referred  to  thomsonlte  by  Haldlnger. 

BetnUtrits  R.  D.  Thomson,  from  Portrush.  Antrim,  ia  meaole  la  itnicture. 

8,  COaMte  ThomaoD  fa  a  compaet  wtetj,  tft  a  raddiih  bnrnn  o(dw.  from  the  Dodmim 
■lis..  AsatTin,cC  fithSd.,pL4aS.  w- 
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of  Na, 


Comp.— (Na„Ca)Al  Si,0,  +  fH,0  or  (Na„Ca)O.Al,0,.2SiO,.|H,0,  The 
a, :  Ca  varies  from  3  :  1  to  1 :  1.   Percentage  composition: 


SIO, 

A1.0, 

CaO 

Na.0 

H.0 

Ca  :  Ka>  =  3 

1 

87-0 

Sl-4 

4:8 

18-8 

-  100 

"     "   =  2 

1 

86-9 

81-4 

11*6 

6*4 

18-8 

=  100 

=1 

1 

86-8 

81-8 

8-6 

9-6  • 

18-8 

=  100 

Mesole  shows  a  little  more  bIDcb,  and  the  same  is  true  of  some  other  varieties  ind  :S 
does  not  seem  possible  to  explain  this,  in  all  cases,  by  the  assumption  of  free  quartz. 

Anal.— 1,  8,  Rg.,  J.  pr.  Ch.,  69,  849,  1858.  2.  Pogg.,  46,  286, 1839.  4,  5.  Leintjtrg.Zs  G. 
Qes.,  38,  S56,  564,  1876.  6,  7.  Herscb,  Inau^.  Diss.,  p.  ^.  ZQrich.  1887.  8,  Hsusfaofer,  J.  pr. 
Ch.,  103,  805.  1868.  B,  Srehls,  Vh.  O.  Kelchs.,  24,  1882.  10,  John,  lb.,  804,  I87S,  aJ^er 
deducting  19  p.  c.  CaCOi.  11,  Luedecke.  Zs.  Kr.,  7,  88.  1382.  12.  Young,  Ch.  News  27, 
1878.  1^15,  Miaa  h.  A.  Linton,  quoted  by  Peckbam  and  Hall,  Am.  J.  Sc.,  19. 1%  l^j. 
14a,  raoolculated  (to  8I0t  =  40-45)  on  the  assumption  of  the  presence  ot  free  silica.  U,  F.  L. 
Sperrr,  prir.  contr.  17.  Smith  and  Brush.  Ih.,  16,  60.  18S8.  19-40.  W.  F.  UUtebisw^  U. 
OrSurr.,  Bull.  20.  pp.  19.  85. 1885. 


1. 

8. 

8. 

4. 

6. 

6 

7. 

6. 

9. 
10. 
11. 
13. 
18. 
14. 
14a 
15. 
16. 
17. 
18. 
19. 
80. 


Dumbarton 
Seeberg,  Cimpimfts 
Haueosleia 
Kllpfttrick 

FSrOer,  Parielits 

■<  ti 

Hauenstein,  Jf«90t$ 
Seisser  Alp 
Eulenberg 
MonzonI 
Paasterkaute 
Hugdock  I 
Grand  Harals,  apag.  wft. 


O. 
8-S88 
8-87 
8-887 


3-853 
3-196 
3-808 


i-880 


"      "  Lintanita 
■I       ft  •< 

Otarktia 

Table  Mt.  Col..  spAsrute 


SiO, 

88  09 

88-  74 

89  63 
8721 

89-  98 
41-56 

}  89-87 
89-60 
88-44 
8932 
86  86 
36-84 

4  40-45 

I  46  02 
40-45 
40-61 

I  44-53 
86-85 
40-52 
40-88 

t  40-69 


A1,0. 
81-63 

30-  84 
81-25 

31-  72 
29-62 
28  28 

29-  40 
81-55 
81-48 
87-90 

30-  46 
81-67 
20-50 
26-72 
29-87 
80-21 
27  86 
29-42 
29-23 
89-68 
89-98 


OaO 

12-  60 
18-43 

7-  37 
18-60 
11-77 

11-  89 

8-  15 
U-98 
18-60 
1345 
18-70 
1354 
10-75 

9-  40 
10-48 

10-  37 
090 

13-  95 

12-  48 

11-  88 
11-91 


Na,0 

4-62 

8  85 

8-08 

4-20 

4-87 

4-20 

8-26 

410 

8-58 

7-  95 
046 
4-31 
4-76 
876 
4-28 

4-  06 

5-  9S" 

8-  91 
4-81 
4-73 
4-44 


K.O 
0-54 


080 


0-86 
0-89 
0-43 
0-49 


H.O 

18-40 
1810 
18-08 

13-  27 
1876 

14-  98 
14-53 
13-10 
18-98 

11-  88 
13-22 
13  64 
13-93 

12-  80 

13-  93 
13-75 
13-08 
1380 

12-  79 

13-  91 
13-86 


=  100-88 

=  100  50 

=:  09  -21 

=.100 

=  100 

=  100-36 

=  100-20 

=  100-88 

=  99-88 

=  100 

=  99-70 

=  9980 

FetO.  0-23=  99« 

Fe,0,  0-81=  «-« 

Fe,0,  0-88=  99-7C 

FeO0-40=  «9*t 

MgO  o-26  =  ioi-as 

Fe.o,  1-55=  nm 

Fe,Ot  0-T9=10IH» 

100-07 
=  98-88 


Probably  a  little  too  high. 


The  Hittelgehlrge  minenl  changes  but  slightly  in  moist  or  dry  air,  according  to  Damour; 
after  two  hours  at  380*  C.  it  loses  6-1  p.  c.,  and  very  slowly  regains  the  water  lost  in  tlie  opta 
air,  the  loss  treing  reduced  to  15  p.  c.  after  forty  hours.  At  a  nd  heat  (he  loss  is  13-3  p.  c  ui 
the  mineral  becomes  fused  to  a  white  enamel. 

Hersch  (1.  c,  anal.  6)  obtained  the  foUpwIng  results  after  two  hours'  heating  in  eacfacsK: 


Temp. 
H,0 


100' 
1-61 


160" 
8-68 


Aisofor 


Temp. 
U.O 


mesolith,"  anal.  7: 

100°  160' 
3-48  8-19 


195" 
4-84 


.200' 
4-93 


340' 
6-58 


250* 
599 


805' 
7-95 


800' 
7-93. 


redht 
14*98  p.  & 


redht. 
14  00  p.  c 


Pyr.,  etc.— B.B,  fuses  with  Intumescence  at  3  to  a  white  enamd.  Gelatinizes  with  ijin- 
diloric  acid. 

Obs. — Found  in  cavities  in  lava  and  other  Igneous  rocks,  sometimes  with  elsolile  as  a  result 
of  its  alteration. 

Occurs  near  Eilpatrick.  and  at  Eilmalcnlni  and  Port  Qlasgow.  Scotland,  in  aoiygdakiid;  in 
tt^e  lavas  of  Somma  (ampionite);  in  basalt  at  the  Pliasterkaute  in  Saxe  Weimar;  at  Seeberg  acd 
elsewhere  in  Bohemia,  in  the  cavities  of  pbonolyte;  iu  the  Cyclopean  islands,  Sicily,  with  uhI- 
cite  and  phillipsite;  on  the  Islands,  L&ven,  ArO.  etc..  in  the  Langesund  fiord,  also  Klokl^c^ 
holmen  near  Brevik,  Norway:  in  the  FarOer;  in  phonolyte  at  Hauenstein.  B<^emia:  in  HsDgai}'. 
near  Schemnitz;  at  Theiss,  T^rol;  at  Mt.  Monzoni,  Fassathal;  in  straw-yellow  needles(nM'' 
stilMtt)  at  the  Beruflord,  Iceland,  G-  =  3  863 
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haag,  slender,  prismatic  crystalllzadoDi,  of  a  graylah  white  color,  are  obtained  at  Fetor's 
Point.  Nova  Scotia,  where  It  Is  associated  with  apophyHlte,  meaotype,  latimootlte.  and  other 
related  minerali.  In  the  U.  6.,  occurs  fibrous  radiated  and  massive  {oMorkiU)  at  Magnet  Core,  1r 
the  Ozark  Hts.,  Arkansas,  In  cavities  In  eleolite  (from  the  alteration  of  which  It  has  apparently 
resulted),  with  slender  prisms  of  apatite.  Also  in  the  amygdaloid  of  Grand  Marals,  L.  Superiw, 
which  yields  the  water-worn  pebbles  on  the  shores  of  the  lake;  tliey  are  in  part  white  porcelaln- 
Uke,  in  part  fibrous  radiated  with  several  centers,  and  showing  lones-of  red,  and  white; 

also  fine  granular,  of  a  green  color  (Untonits),  anal.  15, 16;  named  from  Min  Laura  A.  Unton. 
In  the  braUt  of  Table  Mt.  near  Oolden,  Colorado. 

Mluoie  Is  from  tbe  cave  of  NalsS.  island  of  FArO;  Disco  I.,  Greenland;  Annaklef,  Sweden, 
a  few  miles  west  of  C.  Blomidon,  Bay  at  Fundy,  near  the  small  village  of  Ft.  George. 

Alt.— The  Mte.  Somma  comptonlte  is  partially  altered,  involving  a  loss  of  water,  assumptloa 
ot  CnCOi,  and  a  change  in  the  amounts  of  silica  and  alumina.  Analyses  by  £.  Scavcfal  gave: 

810.       AIsO.        CaO       NaiO      HiO  CO. 

41-18        1233        88-01        S*M        1-79         1-79  =  W-flS 

89-17        86-99        14*69        8-87        5-77        [1-65]  =  100 

Acc.  Napoli.  Dec.  13;  1888,  the  analyses  corrected  by  Cathrelo,  Zs.  Kr.,  18, 101. 1890. 

Lemberg  baa  shown  Uiat  solutions  of  potassium  and  sodium  carbonate  In  8^  month* 
■ecomplished  an  exchange  of  potassium  and  sodium  req>ective1y  for  most  of  the  catdum.  bnt 
more  rapidly  in  the  former  case.  Piirtber  the  potash  compound  so  formed  Is  Urgely  reconverted 
Into  the  original  mlueml  by  treatment  with  calcium  chloride.   Zs.  G.  Oes.,  38.  666,  1876. 

Doetter  shows  thHt  by  slow  cooling  tifter  fusiou,  a  crystiilline  mass  In  obtained,  consisting  of 
distinct  anorthite  crystals,  chlelly  twius,  Tbis  corresponds  with  the  formula  above  accepted 
(Re.)  by  which  It  Js  essentisily  n  hydrate  of  anorthite. 

Ref.— '  L&ven,  Langesuod  fiord,  Norway,  16,  641,  1690;  also  earlier.  Zs.  Kr..  2,  289,  1879. 
See  Bgr.,  1.  c,  cf.  also  Greg,  Miu.,  168,  1869.  Dx.,  Min.,  1.  874.  1863.  Also  perhaps  706, 
Phillips,  but  doubtful:  cf.  Gdt,  Index,  3.  205,  1891.  Luedeckf,  1.  c,  gives  01-60 te)  on 
tbomsonite  from  the  Ptiasieibule.  Twins,  leflembllng  humotome,  are  mentioned  by  Outb^ 
JB.  Qes.  Hann..  14^47. 1864. 

PiCROTBOHfloNiTB  XsJi^htni  (ft  Beehi.  Am.  J.  Sc.,  14,  68,  1863.  Plcrotonsonlte  lUU. 
Like  thomsonite  in  form,  and  near  It  in  composition.  The  soda  is  replaced  by  niaguesin,  and 
poaaibly  as  a  result  of  alteration.  Occurs  in  radiated  masses,  laminated  in  structure;  H.  =  6;- 
G.  s=  3-378;  luster  pearly;  white;  tmnspsrent  in  small  fragm'ents;  very  fragile.  Abalyi^  Bechis 

810.4086    AUO.81-36    MgO  6-26    CaO.10-99    Na,0,K,0  0  39    H.0 10-79  ==90-94 

B.B.  fuses  to  a  white  enamel,  with  Intumescence.  Dissolves  in  cold  acids  and  gelatinizes, 
Occara  with  capordanite  in  the  gabbro  rosso  of  Tuscany.  Tho  name,  from  laxpoS,  ottter,  and 
tApmtonUe;  alludes  to  the  magnesia  present. 


467.  H7DRONEPHBLZTB.   F.  W.  Clarke,  Am.  J.  Sc..  31.  266. 1886. 
Ranlte.   Raiiit  S.  S.  PaHkull,  Inaug.  Diss..  Ber.  Cb.<  Oea.,  7.  1884, 1874.  Bwdte  wvfV 
urtikcff.  Qydronephellt-spreustein  Brdffggr,Zs.  Kr..  16,  284,  1890. 

Probably  hexagonal.   In  masBive  forms,  with  radiated  stractnre. 

H.  =  4-5-6.  G.  =  2*263  Clarke;  2-4^*  PaijkulL  Luster  Vitreous.  Color 
-white;  also  dark  gra;  to  grayish  black.  Tmnsluoent  to  nearly  opaque.  Optically 
uniaxial,  positive. 

CoM^.Tar.— For  hydronephelite  HNa,Al,Si,0„  +  3H,0  or  2Na,0.3AI,0, 
6SiO,.7H,0  =  Silica  39-3,  alamina  33-4,  soda  13-6,  water  13-8  =  100. 

Jtanite  Is  (Na.,Ca)Al,81,0.  +  3H,0,  which  is  equivalent  to.  &Ali8i|0i.  +  8B.0  Uka 
liwdronephelite.  Calcium  is  present  with  the  sodium. 
AbbL— 1,  F.  W.  Clarke,  1  c   9;  Paijkull,  1.  c 

6.       810.  Al,Oi  CaO  K8,0  E.0  H,0 
t.  ^fdron«phem  3  268      88-90  88  63  0  07  18  07  1  13  13  96  =  99-86 
a.  BaniU  3-48       .89'31  8179  6  07  11-66    —    1171  Fe.0, 0-67  =  99-99 

Other  analyses  of  hydronephelite  on  material  slightly  Impure  ^ve  results  similar  to  those 
qopted. 

Pyx.,  etc— Fusible  easily  to  a  white  enamel.  Soluble  In  hydrochloric  acid  with 
selaMiiization. 

Obs. — S^/dronephsUte  Is  from  Litchfield,  Maine,  where  It  occurs  Intimately  mixed  with 
oodalHe.  from  tbe  alteration  of  whiph  It  has  been  derived. 

Xahite  occurs  on  the  island  L&ven  (also  called  ZiSmO)  in  the  Langesund  fiord,  Norway,  where 
{t  lias  been  fanned  from  the  alteration  of  elseolite.  Named  for  the  old  Norse  sea-god,  Ran. 
JBrOKXer  shows  thst  it  includes  part  (tf  what  baa  passed  under  tbe  name  of  tpmuUm,  see  also 
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APPENDIX  TO  ZEOLITES. 


Chloraitboutb  C.  T.  Jackton;  J.  D.  WhxtMjf,  J.  Nat.  Hilt  Boston,  6,  488.  1817. 
ShowQ  by  Hawes  not  to  be  a  bomogeneous  mineral.   An  auulyib  gave: 

SiO,87  41,  Al.O.  24-62,  Fe,0,  2  SI,  FeO  1-81.  Hg08'46,  CaO33  a0.  Na^OO  SS,  H,OT-n 

=  M-75,  Am.  J.  Sc..  10,  35.  1875. 

Referred  by  Hawes  to  prefantte,  but  by  Lacroix  to  tbomsontte  on  optical  ^rounds,  Bull.  Soc. 
Mln.,  10,  147,  1888.  It  occurs  in  small  rounded  pebbles  with  finely  radiated  or  stellated 
structure  and  of  a  light  bluish  ereen  color.  H.  =  5'd.  O.  =  8*180.  Found  on  Jibe  shores  i£. 
Isle  Royale,  Lake  Superior,  denved  from  the  trap.  Named  from  ^AiujodS,  grten,  aarpov,  itar, 
AiBos,  ttone. 

ZoNOCHLOBiTB  A.  B.  Foote,  Rep.  Amer.  Absoc.,  65,  187S;  App.  n,  68.  SimQar  to 
cblorastroUte.  Hawea  (Am.  J.  Sc.,  10,  24,  1875)  obtained  from  an  analyiiB  of  a  dark  gnea 
specimeu:  8iO>  85*94.  A1.0>  Fe,0.  6*80,  FeO  4-54.  MgO  3  48.  CaO  82-77.  Na,0  Ir., 

HaO  8  40  —  100-84.  Microscopic  examination  diowed  the  preaence  of  green  earthy  parUclcsas 
impurities  disaeminated  through  a  vhlte  mineral.  Ftom  the  amygdaloid  of  Neeplgon  fity. 
Lake  Superior. 

DoLiANiTK  Engliih  eolleeUfrt;  Dx.,  Mln..  1,  485,  1863.  A.  Lacroix,  Bull.  Soc.  MIo.,  8,  356, 
1885.  A  doubtful  zeolitic  uiiaeral,  stated  to  come  from  Knock  Station,  Ayrshire.  Scotland. 
Occura  in  cone-sbape<l  masses  with  fan-shaped  lamellar  structure;  cleavage  basal,  easy;  soft; 
luster  pearly:  color  white.    Upticnlly  uniaxial,  negative. 

B.B.  fuses  with  some  difficulty  to  a  white  enamel.   Analysis,  author  unknowa: 

SiO,  53-24      Al.O,  35-40      CaO  5-7S      MgO  O'OS      H.O  4-04      98  49 

EpiePRARiTE  A.  Knop,  Zs.  Kr.,  18,  668,  1891.  An  undetermined  zeolitic  mineral  occurrine 
In  white  spherical  forms  with  radiated  fibrous  structure  on  natrulite  in  the  phonolyte  oi 
Oberschafihausen,  Kaiserstuhl. 

Sabbachite  (Saspachite)  Schill.  Jb.  Miu.,  453.  1846,  Dx.,  Min.,  1,  420,  1863.  A  zeolitic 
mineral  from  S&sbuch  in  Kaiaerstulil,  afforded  J.  Schill:  SiO,  51-50.  AUO,  16'51,  CaO  6-20, 
E,0  6-83,  y[^0  1-98.  11,0  17  00  =  99  96.  Occurs  in  tufu  of  fibere  and  concretions:  0.  =  l-46a: 
H.  =4-5;  white  or  colorless:  luster  silky  to  vitreous.  Easily  soluble  in  hydrochloric  add. 
Occurs  Id  doleryte  in  cavities,  and  ia  often  overlaid  by  faujasite  and  apophylUte. 

Sloanite  Mewghini  dk  Bedii,  Am.  J.  Sc.,  14,  64,  1852.  Orthorhombic.  Cleavage: 
prismatic  (75  )  very  distinct.  In  radiated  maasea  with  transverse  fracture.  U.  =4'6l 
O.  =3*441.   Luster  pearly.   White.  Opaque. 


8iO,  43  19   Al,0,  35-00   CaO  8  12   MgO  2-67   Na,0  0  25   K,0  0  03   H.O  12  50  =  100  76 

B.B.  fuses  without  Intumescence  to  a  white  enamel.  Dissolves  in  acids  even  in  the  cold, 
and  gelatinizes.    From  the  gabbro  rosso  of  Tuscany.   Named  after  Mr.  Sloane,  proprietor  of 

the  Mte.  Ctitini  mine. 

Unknown  Zeolftk  0.  Beyer,  Min.  Mitth.,  10,  81,  1888.  In  spherical  forms  and  crusts, 
showing  minute  crystals  (hexagonal  7).    H.  —  4  6.    G.  =  3162.    Analysis,  O.  Beyer;- 

8iO,  57-50    A1,0, 18-11    CaO  4-68    MgO  1-30    E,0  6*96    Na.O2-40    H.O  10-48  =  101.36 

Only  slightly  attacked  by  acids.  '0(»ur8  In  amygdaloidal  cavities  In  slag-Uke  Induaioni  of 
the  basalt  oithe  Grosadehsaer  Ber|;. 


The  species  embraced  ander  this  Division  fall  into  three  groups:  1,  the  Mica 
Group,  induding  the  Micas  proper;  3,  the  Cwntonite  Gkoup>  or  the  Brittle 
Micas;  'S^  the  Chlorite  Group.  Supplemeutiiry  to  these  are  the  Venniculites, 
hydi'ated  compounds  chietty  results  of  the  alteration  of  some  one  of  the  micas.  • 

All  of  the  ubovc  species  have  the  characteristic  micaceous  structure,  that  is, 
they  have  highly  perfect  basal  cleavage  und  yield  easily  thin  laminaB.  They  belong 
to  the  monoclinic  system,  but  the  iwsitioii  of  the  biBectrix  in  general  deviates  bul 
little  from  tiie  normal  to  the  plane  of  cleavage;  all  of  them  show  on  the  basal  sec- 
tion plane  angles  of  60"  or  120°,  marking  the  relative  position  of  the  chief  zones  of 
forms  present,  and  giving  them  the  appearance  of  hexagonal  or  rhombohedral 
symmetry;  further,  tney  are  more  or  less  closely  related  among  themselTes  iu  the 


II.  Mica  Division. 
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The  species  of  this  Division  all  yield  water  npon  ignition,  the  micas  mostlj 
from  4  to  5  p.  c.^  the  chlorites  from  10  to  13  p.  c;  this  is  probably  to  be  regarded 
in  all  cases  as  water  of  constitution,  and  hence  they  are  not  strictly  hydrous  sili- 
cates. 

More  or  less  closely  related  to  these  species  are  those  of  the  Serpentine  and 
Talc  DiTiaion  and  the  Kaolin  Division  following,  many  of  which  show  distinctly 
a  nuca>like  stmotnie  and  deavage  and  also  pseudo-hexagonal  flymmetxy. 


468. 

KvtooTite 

469. 

Pangonite 

460. 

Lepidolite 

461. 

Zinnwaldite 

462. 

Biotite 

462A. 

Phlt^opite 

1.  SKica  Group*  Monoclinio. 

Potassium  Mica  H,KAl,(SiOJ, 

d  :  i  :  a  =  0-57735  :  1  :  3-3128        =  %V  64' 
Sodium  Mica  H,NaAl,(SiOJ, 
Lithium  Mica  KLi[Al(OH,F),]Al(SiO.),  pt. 

Lithium-iron  Mica  (K,Li),FeAl,Si,0„(OU,F),? 

Magnesium-iron  Mica    (H,K),(Mg,Fe),(Al,Fe),(SiO,),  pt. 

h:i:6~  0-5:73o  :  1  :  3-3743       >S  -  90"  0' 
(H,K,(MgF)).Mg,Al(SiO.). 
Magnesium  Mica;  nsaally  containing  fluorine,  nearly  free  from  iron. 

462BL  Leiodomelane  Annite 

Iron  Micas.   Contain  ferric  iron  in  large  amount. 

The  species  of  the  Hioa  Group  crystallize  in  the  monociimc  system',  butwith 
a  close  approximation  to  either  rhombohedral  or  to  orthorbombic  symmetry;  the 
plftue  an^es  of  the  hem  are  in  all  cases  60°  or  120°.  They  are  all  clianicter- 
ized  by  highly  perfect  basal  cleavage,  yielding  very  thin,  tough,  and  more  or  less 
elastic  lammsB.  The  negative  bisectrix,  a,  is  verv  nearly  normal  to  the  basal  plane, 
varying  at  most  but  a  few  degrees  from  this;  lience  a  cleavage  plate  shows  the 
axial  interference-figure,  which  for  the  pseudo-rhombohedral  kinds  is  often  uni- 
axial or  nearly  uniaxiiil.  Of  the  species  named  above,  biotite  has  usually  a  very 
small  axial  angle,  and  is  often  sensibly  uniaxial;  the  axial  an^le  of  phlogopite  is 
also  small,  usually  10°  to  12";  for  muscovite,  paragonite,  lepidolite  the  angle  is 
large,  in  air  commonly  from  50°  to  70°. 

The  Micas  may  be  referred  to  the  same  fundamental  axial  ratio  with  an  angle 
of  obliquity  differing  but  little  from  90°;  they  show  to  a  considerable  extent  tne 
same  forms,  and  their  isomorphism  is  further  indicated  by  their  not  infrequent 
intercr^tallization  in  parallel  position,  as  biotite  with  muscovite,  lepidolite  with 
muscovite,  etc. 

A  blow  with  a  somewliat  dull-pointed  instrument  on 
a  cleavage  plate  of  a  mica  develops  in  all  the  species  a 
six-rayed  percussion-figure*  (f.  1),  two  lines  of  which  are 
parallel  to  the  prismatic  edges,  the  third,  which  is  the 
most  strongly  characterized  (Leitstrahl  Genn.),  is  parallel 
to  t/ie  clinopinacoid  or  plane  of  symmetry.    The  micas 
are  often  divided  into  two  classes,  according  to  the  position 
of  the  i)lane  of  the  optic  axes.    In  the  first  class  belong 
those  kinds  for  which  the  optic  axial  plane  is  normal  to 
b  (OlO),  the  plane  of  symmetry  (f.  1);  in  the  second  class 
axial   plane  is  parallel  to  the  plane  of  symmetry.  The 
percassion-fignre  serres  to  fix  the  crystallographic  orienta- 
tion wlicn  crystalline  faces  are  wanting.    A  second  series 

of  lines  at  right  angles  to  those  mentioned  may  be  more  or  less  distinctly  developed 
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by  pressure'  of  a  dull  point  or  an  elastic  surface,  forming  the  so-called  pressurt- 
figure;  this  is  sometimes  six-rayed,  more  often  shows  three  branches  only,  and 
sometimes  only  two  are  developed.  In  f.  1  the  position  of  the  pressiire-%Dre 
is  indicated  by  the  dotted  lines.  These  lines  are  counw:ted  with  gUding-idaiKS 
inclined  some  67°  to  the  plane  of  cleavage  (see  beyond ). 

The  micas  of  the  Jirst  class  include:  Muscovite,  paragonite,  lepidolite,  aW 
some  rare  varieties  of  biotite  called  anomite. 

The  second  class  ombraces:  Zinnwaldite  and  most  biotite,  indnding  lepidom- 
elane  and  phlogopite. 

Chemically  considered,  the  micas  are  silicates,  and  in  most  cases  orthosilicatfe, 
of  aluminium  with  potassium  and  hydrogen,  also  often  magnesium,  ferrous  imn. 
and  in  certain  cases  ferric  iron,  sodium,  lithiam  (rarely  rubidinm  and  cssinm); 
further,  rarely,  barium,  manganese,  chromium.  Fluorine  is  prominent  in  eoniv 
species,  and  titanium  is  also  sometimes  present.  Other  elements  (boron,  etc)  mar 
be  present  in  traces.  All  micas  yield  water  npon  ignition  in  conseqnence  of  the 
hydrogen  (or  hydroxyl)  which  they  contain. 

The  composition  of  the  micas  te  still  inTolved  to  a  greater  or  less  deeree  in  uoceruln^,  ud 
although  muub  light  has  been  thrown  upon  the  subject  in  recent  yean,  it  is  impossible  to  gin 
general  formulas,  for  all  the  dllfereDt  species,  which  do  cot  rest  to  a  greater  or  less  extent  upm 
bypotheds*. 

Tschermak  explains  the  composition  of  the  micas  by  regarding  them  as  isomorphous  mixtara 
of  the  following  fundamental  molecules:* 

E  =  H.KAUSi.O,.  M  =  Mg«8i.0(,  S  =  H«8{.0i, 

Of  these,  K  corresponds  to  ordinary  muscovite;  M  is  a  hypothetical  polymere  of  chrysolite, 
and  8  a  hypothetical  silicon  hydroxide  which  may  also  take  the  form  SiiFnO*.  In  K  other 
ratios  may  exist  bvlweeu  the  hydrogen  and  potassium,  e.g.,  K"  =  HKsAliSiiOn,  etc.;  also  ibe 
potassium  may  be  replaced  by  sodium  and  lithium;  further,  the  alutniuium  by  ferric  iron  (and 
chromium).  Al»iO  the  magnesium  in  M  may  be  replaced  by  ferrous  iron  aud  manganese.  As 
hrleSy  sinumaiized  by  the  author  the  composition  is  as  follows: 

Ordinary  Muscovite,  as  already  slated,  coiresponds  to  the  simple  ortbosilicate  formuU. 
HiKAUSi>Oii.  Some  kiods,  however,  are  more  acidic  and  are  Interpreted  as  equivsknt  lo 
8H,KAl,Si.O„  +  H,Si.O„. 

Lepidolite  corresponds  to  8KiAl»Si.0i,  +  SiiFijOi,  with  the  potassium  one-half  replaced 
by  lithium  and  the  fluorine  t>v  hydrogen. 

Zinnwaldite  h  (K,U)iAli'S{,0,„Fe(Si,Oi„Sf>(F,H)iaO«  in  the  mtio  of  10  :  S  :  S. 

Ordiuaiy  Biotite  (-  Meroxeue  ")  is  UKAUBiiO.  and  AlgtBiiOi  in  the  ratio  of  1  :  1,  3  : 1,  and 
Intermediate  ratios. 

For  the  "Anomite"  analyzed  the  composilion  is  assumed  HKiAliSliOM,3i[g(Sl>Oi»,  also  in 
the  ratios  from  1  :  1  to  2  :  1. 

Lepldomelane  is  UtKAl|Si>Ois  and  MgaSiiOn,  with  the  aluminium  largely  replaced  by 
ferric  iron. 

Phlogopite  is  regarded  as  containing  the  molecules  KiA1i8itOig,Hg«SiiOii,HtSi»0ii  tor 
BiiFiiO.},  often  in  tlie  ratio  8:4:1. 

For  the  fuller  discussion  of  the  subject  and  the  process  of  calculation  by  which  these  sup- 
posed fundamental  molecules  are  deduced,  reference  is  made  lo  the  original  memoirs. 

Ramipelsberg*  regards  the  micas  as  containing  the  three  silicates  Il,SiO,,  R^SiO*,  R.SiO,  in 
various  molecular  relations,  e.g.,  Muscovite  is  R4Si04  +  Al,Si»Oii;  the  more  acidic  kinds  are 

Ri48i40i»  =  R,SiO,  -|-3R,SiO».  which  is  further  written  mRMSi,0,s  +  nRiSi^Oi.  +  pUnSiMO.., 
in  which  m:n:p  =  5:l:  6,  7:1:7,  9:1:9  in  different  cases.  Similarly  the  other  micasirc 
resolved  into  the  same  three  silicates,  and  the  ratios  in  which  they  enter  are  calculated.  That 
this  method  of  calculation  is  applicable  to  any  silicate,  however  complex,  is  obvious,  but  it  ii 
difficult  to  believe  that  the  results  reached  really  give  the  true  constitution  of  the  compounds. 

Clarke*  proposes  to  regard  all  the  ortbosilicate  micas  (as  indeed  other  alnminoos  ortbo 
dlicatesj  as  substitution  denvatires  of  AUfSiOfS,  in  which  the  aluminium  is  more  or  less  com- 
pletely replaced  by  other  metals,  the  possible  types  being: 

1.  2.  8.  . 

■  R.Al.(8i04},  RiAUSiOt),  kAl(SiO«}. 

Of  these  2  is  not  essential,  since  it  may  be  resolved  into  equal  molecules  of  1  and  S  Here 


*  As  written  by  Tscbermak,  these  have  the  double  form,  K  =  HtEiAlfSlcOi.,  etc>  ud 
similarly  beyond. 
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R  reprawnts  ft  imlTftlent  metal,  u  U,E,Na,U.  or  a  nnivalent  ndical,  as  UgF.  AIF*,  AlO.  Fmtliflr,  ■ 

type  1  is  obviously  equlTaleat  to  IlRAJs(SiO,)i,  or  again  to  R)Ala(BiO«).,  when  R  =  Mg.Fe^Mn, 

etc. ;  similarly  for  iho  othen. 

Under  these  types  may  be  embraced,  then,  all  the  ortboslllcate  micas,  those  with  fluorine 
twog  assumed  to  coutaln  the  group  MgF  (or  AlFt),  and  thou  with  an  excess  of  oxygen  the 
uniTalent  group  AlO. 

For  the  more  acid  micas,  the  assumption  is  made  that,  analogous  to  the  feldspars,  they 
coDtalD  polysiUclc  add,  H«St»Ofc  wbfch  is  tetrabaslc  like  ortfaosilidc  acid.  For  this  there  would 
be  types  similar  to  these  abore,  ao  that  the  composition  of  a  given  mica  would  be  expressed : 

1.  %.  &. 

j  fnR>Al.(StO«).  J  mR«Ali(SI04).  j  mR.Al(SiO0i  etc. 

\  )iB.Al,(Si.O.),  1  nIt«Al,(Sl>0.)i  1  nR.AU81.0.), 

Or  repiesenttng  StO.  and  SItOt  by  X,  the  micas  then  would  fall  within  the  limits  of  R>A]|Xi 
and  R.A1X). 

Tbe  applicaUon  to  muscovlte  will  explain  this:  Ordinary  mnscorlte  Is  HiKAla(S10«)>  con- 
forming to  type  1  above  where  Rt  —  Hs&;  the  acidic  muscovites  (phenglte  of  Tschermak)  an 
n^rded  as  molecuhir  mixtures  of 

H.EAl>(810t).    and  H,KAl,(3i,0.)i 

Agaio  normal  lepldolfte  Is  a  metadllcate,  but  (p.  811)  metasiliclc  acid  Is  equivalent  to  com- 
bined molecules  of  ortho-  and  polysilicic  actd:  2U.SIO,  =  HtSiO*  +  H4B1.0.. 

Further,  since  the  LI  and  AlFi  vary  somewhat  with  the  silica  and  hence  seem  to  he  con- 
nected with  8i|0i,  normal  lepidolite  is  resolved  into 

HKLlAMSiO*).  +  (AlFt).K.Ll.Al(Si.O.)i 

Tbe  Tlew  of  Clartte  has  the  advantage  that  it  assumes  only  one  hypothetical  molecule, 
which,  moreover,  Is  analogoni  to  known  compounds  which  play  an  Important  part  lo  the 
Feldaptu-  Group.  , 

Aurtii. — Tbe  artificial  formation  of  some  of  the  micas  has  been  recently  accomplisbed  by 
several  methods.   Ii^ly  statements  on  the  occurrence  of  mica-Hke  minerals  in  slags  are  more  or 
less  questionable;  more  recently  Vogt  (Ak.  H.  Stockb.,  Bih,  9, 1,  89,  1884)  describes  mtca  lu  tlie 
slags  of  Kafveltorp,  see  also  Id.,  Arch.  Math.  Nat.,  13,  90,  1889.    HautefeuElle  and  St.  Giles 
<C.  K.,  104,  506, 1887)  by  fudng  the  constituents  of  iron-mica  mixed  with  \  of  fluoride  of 
sllitsoD  and  potassium  obtamed  on  cooling;  (when  some  8  to  4  p.  c.  of  fluorine  still  remaloed)  a  mass 
of  thio  hexagonal  tables,  which  were  uniaxial,  highly  pleocbroic  (pale  and  deep  brown).  iSImllnr 
mica  scales  of  colorless,  green,  or  brown  were  obtained  when  a  small  amount  of  potassinra  arsenate 
WHS  added,  and  hydrogen  allowed  to  act  on  tbe  fused  mass.   Kbrusbchov  in  1888  (Bull.  8oc. 
Mio.,  II,  178)  announced  the  formation  of  biotite,  margarite,  and  inuscovjte(?)  by  fu^ng  togellier 
diirerent  substances  (as  magnesia,  baryta,  oryolitej  with  lejiidolite  or  a  magma  having  its  com- 
positiuD  with  ao  excess  of  aillca,  alumina  and  alkaliue  fluorides.  Cf.  also  Min.  Mitth. ,  9,  65,  1887, 
Id  which  place  tbe  same  author  earlier  describes  an  artiflci^  magnesium  mica.   Doctter  (MIu. 
Miitb. .  lO,  67,  1888,  Jb.  Mln.,  2, 178, 1688)  has  also  found  several  of  tbe  micas  by  fusing  various 
natural  silicates  (hornblende,  actiaulite,  glaucopfaane,  audalusite,  garnet,  etc.)  with  Uie  fluor- 
ides of  sodium  and  magnedum;  micas  corresponding  to  biotite,  ^logt^lte,  muscovite,  zinn- 
waldite  were  obtained. 

Pliny  probably  included  the  mineral  mica  with  the  Zapu  tpeevlartM  (36, 45)  or  SelenUe;  and 
tbe  shavings  or  scales  of  Lapit  epeeulari*  Rtrown  over  the  "  Circus  Haximus,"  to  produce  an 
agreeable  whiteoess,  were  probably  those  of  a  soft  silvery  mica  schist.  His  Hammoehryaot  also 
(37.  73,  named  front  dtiM"^t  aand.  ^/jpo-oS,  gold)  was  probably  sand  from  a  yellowish  mica 
schist,  wbicb  abounds  bjr  the  nwlside  in  many  mica-schist  regions.  Agricola  speaks  of  the 
deceptive  character  of  this  silvery  and  golden  dust,  as  cited  below.  This  silvery  and  golden 
mic»  In  scales  is  the  Cat-niter  a,aa  Cat-goldot  medieeval  Europe  (Kalzengold,  Katxensilber,^^^., 
Or  (Ardent)  des  chats  Fr.). 

Tbe  following  is  tlie  synonymy  of  tbe  mineral  since  the  time  of  Pliny; 

Mit.'n,  Ammochrysos,  colore  areciito  ita  simile  ail,  ut  pueros  et  rerum  metalHcarum  imperitos 
decipere  possii,  0«rm.  Glimmer,  Katzen-Silber,  Agrie..  Fosa,,  254,  447,  Interpr.,  466,  1646. 
Speciilaris  lapis  iidulterinus  tiexilis  sexangiilorum  Capeller,  Protir.  Crysl.,  26,  1723.  Mica  [Talc 
not  included],  Vitruiu  Muscoviiicum.  V.  iiuthenlticum,  Skimmer,  \ar.  all»  (Kattsllvcr),  flava 
(Katts^lll.  rubra,  vlrldis  [Chlorite  fr.  Bablberg].  nigra,  squamosa,  radians,  fluctuans,  heml- 
spbet-tca.  Wall..  Min..  129,  181,  1747.  Mica  pt.  [rest  Talc,  Chlorite],  Verre  de  Moscovie,  etc.. 
J^.  TVi.  "Wall.,  1,  S41,  1753.  Mica,  Glimmer,  Vitrum  Miisrovitlcam  (in  plates).  Mica  squamosa 
(in  scales)  Oromt.,  Min.,  88,  1758.  laiugliuw  (in  large  plateei.  Glimmer  or  Mica  (in  small  scales) 
Dt.  (re»t  Tale,  Clilorite)  Hill.  Foss.,  10.  VS.  1771.  Glimmer  [Chlorite  and  Talc  excluded]  Wan., 
iSergm.  J-,  37,  1789. 

Tbe  wonl  miea  has  been  said  to  come  from  the  Latin  mtea,  aerumb  or  grain,  as  it  waa 
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formerly  applied  en>ec!a1lT  to  the  mineral  in  scales.  It  is  usually  derived,  however,  f*aia  tht 
Latin  mieare,  signiO'iug  ("ke  tbe  German  name  Qlimmer)  to  shine. 

Ret — >  On  the  crystallization  of  the  micas,  see  Tschermak,  who  first  proved  them  to  be  aU 
monoclinic,  Ber.  Ak.  Wien,  76  (1).  97.  1877,  and  Zs.  Kr.,  3,  14,  1877;  also  Koksharov,  Mem. 
Ac.  St.  Pet..  24.  1,  1877,  Min.  Russl..  7,  167,  et  aeg.,  B,  1,  etc.;  cf.  also  references  under  titt 
Individual  species  beyond.  '  Bevacb.  ("KOmerprobe"),  Ber.  Ak.  Berlin,  438,  July  9,  IHeS.  VS. 
Feb.  4, 1869,  440,  May  29, 1878.  >  Bauer,  percussion-  and  pressure-figures,  Pogg.,  138.  S87.  l^. 
Zs.  G.  Gea.,  26,  187,  1874.  See  also  Reusch,  Ber.  Ak.  Berlin,  630,  1H69,  on  the  effect  of  iuper- 
Imposed  mica  plates  with  axes  inclined  60'  in  producing  elliptically  polarized  li^t;  «!<« 
Cooke,  Mem.  Am.  Ac.  Boston.  85,  1874.  Etehint/^figttrea,  Baumhauer,  Zs.  Sr..  3.  IVd.  157!<. 
Wiik,  6fv.  Fiusk.  Soc.,  22. 1880.  EUutieiljf  investigated,  Coromilas,  Inaug.  Diss..  Tabingcn, 
1877  (Zs.  Kr..  1,  411,  1877). 

*  On  the  composition  of  the  ffroup,  see  Tschermak.  1,  c,  and  Ber.  Ak.  Wien,  78  (1).  5.  li*:?. 
or  Zs.  Kr.,  3,  122,  1878.  Also  Rainmelsberg,  Ber.  Ak.  Berlin,  616,  1878,  248,  883.  1»79;  Zs.  G. 
Ges.,  31,  676,  1879;  Wied.  Ann.,  7,  186, 1879,  9,  118,  802,  1880;  Mio.  Ch.  Erg..  US  «  mq..  IHtf 
The  analyses  of  Riunmelsberg,  quoted  in  the  following  pages,  are  in  general  taken  from  the 
named  source.  The  whole  subject  has  been  more  recently  reviewed  by  the  same  author  in  Abh. 
Ak.  Berlin.  1889  (read  Feb.  14).  See  also  Clarke,  Am.  J.  Sc.,  38,  384,  1889.  40.  410,  l^^SO;  also 
earlier  papers  noted  under  the  several  species  beyond,  as,  ibid.,  32,  358, 1886.  34, 181,  1867. 


468.  MUSOOVITB.  Common  Mica;  Potash  Mica;  Biaxial  Mica;  Oblique  Mica.  Glimmer. 
Kallglimmer.  Zweiaxiger  Glimmer,  Oerm.  Muscovite  Dana,  Min.,  356,  1850.  Pheogit  KU.. 
Taf.,  6a,  1853. 

Damourite.  Hydromica.  Gilbertite  TltotMon,  Min..  1,  286,  1836.  Nacrite  (fr.  Maiw) 
Thorn.,  Rec.  Gen.  Sc.,  3,  382,  1886.  Talcite  (fr.  Wicklow)  Thornton,  Rec.  Gen.  Sc.,  3,  332,  ISiM 
[not  Talcite  Kirusan  =  massive  scaly  talcj.  Margarodit  SehafhiiuU,  Lieb.  Ann..  46,  336,  1(^3. 
Damourite  IMatte,  Ann.  Cb.  Pbys.,  16,  248. 184S.  Adamsite  8hm.,  Hitchcock's  Kep.  O.  Vt. 
1.  484, 1857.  Sterliugiie  P.  Cooke,  Mem.  Am.  Ac.  Boston,  89, 1874.  Sericit  Utt.  Ueb.  Ann- 
Si,  257,  1852.  Metasericit  Sandberger,  Unt.  JSrzg..  77,  1888.  Hydromuscovite  A.  JoAnHone, 
Q.  J.  G.  Soc,  45,  363,  1889.  Onkoslii  KobeU,  J.  pr.  Ch..  2,  ^95, 18M.  Onkophylllt  AmdBerjtfr, 
Ber.  Ak.  MQnchen,  18.  480.  1888. 

Didymit  (Didrimit)  Sehafhduti,  Lieb.  Ann.,  46.  880,  1848.  Didrirait.  Id.,  J.  pr.  Ch..  76. 
186.  1859.  Ampbilogite  SchitfhauU.  Lieb.  Ana.,  46,  880. 1843.  Leucophyllite  Starkl.  Jb.  6. 
Reichs. .  33.  658, 1888.  Pyknophyllit  SUa-kl,  ibid. .  649. 188S.  Lepldomorphit  fbrnOeraw,  Uai. 
Erzg..  844,  1885.  '         '  r  t- 

Tuchsite.  Chromgllminer  pt.,  SeKafMuil,  Lieb.  Ann.,  44,  40, 1843.  (EUacherite  Dbm, 
Am.  J.  Sc.,  44,  356, 1867.   Sandbergerlte  HedOie,  Eno.  Brit.,  16.  413, 1883. 

Monoclmic.  Axes  A  :  2  :  (i  =  0-57738  :  1 :  3-3128 ;  /S  =  89"  64^'  =  001  A IM 
Tschermak*. 

100  A  110  =  30'  0',  001  A  101  =  80**  12|',  001  A  Oil  =  73**  12^'. 


Fomu:  «  (028,  fi)  0  (0171, 174) 

itOlO.f-i)  r(011, 1-i)?  #(113. -i) 

e  (001,  0)  y  (043,  H)  n  (834,  -  *)l 

Also  p  (20S.  l-i),  C  (13S,  -  l-i),  gUdlDg-planea. 


jr(221.  -  3) 
/*  (ill.  1) 


1. 


3. 


«  (iSl.  8^J 


3. 


M 



M  ^ 

 Is 

.M 

Figs.  1-8.  Tschemak:  1,  Soboth;  3,  Rothenkopf;  3,  AbOhl. 


66"  33' 

en  = 

78°  831' 

eC  = 

66°  35' 

M 

96-  38' 

«3r= 

•85"  se* 

«'  = 

67"  10' 

or 

73°  13' 

efi  = 

•81°  30* 

ifsr  = 

59'  48' 

77°  15' 

ex  = 

86°  4' 

fifi'  - 

50°  16i' 
119°  16' 

CO 

78°  7i' 

= 

87°  27i' 

XX'  = 

jrar  =  119°  48' 

CC    =  105°  4' 

bx     =  80°  28* 

&iir  =  30°  8* 

beM  =  *60°  0* 


TwiDS  common  according  to  the  micaAaw:  tw.  plane  a  plane  in  the  lonecJf 
normal  to      the  crystals  often  united  by  c  and  chiefly  left-handed  twins  (see 
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further  under  biotito,  and  t.  3,  4,  p.  628).  Crystals  rhombic  or  hexagonal  in  outline 
with  plane  angles  of  60°  or  120°.  Hubit  tabular,  passing  into  tapering  forme  with 
planes  more  or  less  rough  and  strongly  striated  honzontally ;  vicinal  forms  common. 
Folia  often  very  small  and  aggregated  in  stellate,  plumose,  or  globular  forms;  or  in 
scales,  and  scaly  massive ;  also  crypto-crystalline  and  compact  massive. 

Cleavage :  basal,  eminent.  Also  planes  of  secondary  clearage  |  b  and  several 
nndetermined  pyramids  in  the  unit  series  as  shown  in  the  percussion-figure,  which  is 
a  six-rayed  star  with  rays  \  m,  m*  and  A,  see  p.  611.  Parting  by  pressure  further 
developed  \  the  gliding-planes  p  (205)  and  C  (135)  inclined  about  661°  to  c;  natural 
plates  hence  often  yield  narrow  strips  or  thin  fibers  \  axis  b,  and  leas  distinct  in 
directions  inclined  60°  to  this;  the  traces  of  these  planes  of  parting  on  c  give  the 
pressure-figure  (p.  612).  Thin  laminae  flexible  and  elastic  when  bent,  very  tough, 
harsh  to  the  touch,  passing  into  kinds  which  are  less  elastic  and  have  a  more  or 
less  unctuous  or  talc-like  feel.   Etching-figures  on  c  monoclinic  in  symmetry. 

H.  =  2-2*5.  G.  =  2*76-3.  Luster  vitreous  to  more  or  less  pearly  or  silky. 
Colorless,  gray,  brown,  hair-brown,  pale  green,  and  violet,  yellow,  dark  olive-green, 
rarely  rose-red.    Streak  uncolored.    Transparent  to  translucent. 

Pleochroism  usually  feeble;  distinct  in  some  deep  colored  varieties  (see 
beyond  J.  Absorption  in  the  direction  normal  to  the  cleavage  plane  (vibra- 
tions \  0,  c)  strong,  much  more  so  than  transversely  (vibrations  |f  a);  hence  a 
crystal  unless  thin  is  nearly  or  quite  opaque  in  the  first  direction  when  translucent 
through  the  prism.  Optically  — .  Double  refraction  rather  strong.  Ax.  pi.  _|_  h 
and  nearly  X  C'  Bx,  (=  a)  inclined  about  —  1**  (behind)  to  a  normal  to  c.  Dis- 
persion p  >  V.  Axial  angle  variable,  uAuallv  about  T0°,  out  diminishing  to  50°  in 
kinds  (phengite)  relatively  high  in  silica.  The  axial  angle  also  dimini^es  somewhat 
with  increase  of  temperature.   Axial  angles,  Tschermak: 

Bengal  SEr  -  69°  13'       3E,  =  68"  64'       2£cr  =  68*  SO*       SBu  =:  67*  04' 

AbQbl  S£r  =  68°   i'       SEy  =  68°  46'       SEg,  =  6S*  10' 

Rotbenkopf  SEr  =  60'  88'       %&j  -  60*  19'       S£,r  =  60*  6' 

Also,  Scharizer: 

Schattenhofen  2E,  =  74*  00'        3£j  =:  78*  03*        §  ^  1-0180        y  =  I'BMl 

3Er      70'  40'        2B,  =  70*  4' 

A  larj^  number  of  meBsurements  of  the  axial  angle  are  given  by  Bllllman,  also  otlien 
Grailicb.  these  are  quoted  in  0th  Ed.,  pp.  813-814. 
Refractive  indices: 

a,  =z  10600  Ka                     =  1*5041  rr  =  1  0097  Kohlmusch 

OTr  =  1-5566  LI                 fir  -  1-081)9  =  1*0948  Pulftlch 

ccj  =  1-5601  Na                0,  =  1*5086  n  =  1-0977 

argr=  1-5685                     /Sgr=  1*5967  r«r=  1*6000 

Measarements  showbig  variation  of  axial  aogle  with  temperature,  Dx.: 

N.Hampshire  2Er  =  70' 29' at  12'    68°  56' at  95° -5   68°  17' at  I46°-5   68°  5' at  185° -8 

Qoeheu,  ro$e-red         3E   =  76°  85' at  13'    76'  7' at  95° -5   75°  30' at  146" "5   75°  10' at  170°  8 

Tscbermak  fouad  the  apparent  aogle  between  Bxm.  (=  a)  and  the  DOrmal  to  e  for  crys 
tals  from  AbfthI,  —  1°  42';  Bengal,  -  T  40';  East  Indies.  -  0°  31'. 

Var. — 1.  Ordinary  Muscovite.  In  cryRtiils  as  above  de3cril>ed,  ofteu  tabular  |  e,  also  luperiiig 
with  vertical  faces  rough  and  striated:  the  tmsal  plane  often  rough  unless  as  developed  hy 
clcAV&ge.  More  commonly  in  plates  without  distinct  outline,  except  as  developed  by  pressure 
(see  above);  the  plates  sometimes  very  large,  but  passing  into  fine  scales,  arranged  in  plumose  or 
other  forms.  In  normal  muscovite  the  thm  lamirise  spring  back  with  force  when  bent,  the  scales 
are  more  or  less  Iiarsh  to  the  touch,  unless  very  small,  and  a  pearly  luster  is  seldom  prominent. 

3.  I>AifotrRiTB.  Including  margarodite,  gilliertite,  hydro-muscovite,  and  most  hydro-mica 
In  general.  Folia  less  elastic  and  luster  somewhat  pearly  or  silky  and  feci  unctuous  like  talc. 
The  scales  are  usually  small  and  it  passes  into  forms  which  are  fine  scaly  or  fibrous,  as  sericite, 
and  flnally  into  the  compact  crypto- crystalline  kinds  called  oncosine,  iQchidiog  much  pinite. 
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Axial  aoele  for  damoarite  chiefly  from  dO"  to  70°;  for  Pontivy  lO'-lS"  Dx.  Named  al 
French  cfiemist,  Damour.  Often  derived  by  alteration  of  cytinite,  topaz  (anal.  81.33),  cor 
(aual.  37).  Although  often  spoken  of  as  hydr<mt  mictis,  it  does  not  appear  that  damoui 
the  varieties  following  necessarily  contain  more  water  than  ordinary  muscoviie;  the; 
however,  give  it  off  more  readily. 

8i6Tlingite,  Cooke,  is  a  variety  of  damourite  from  Sterling,  Mass.,  associated  with  spod 
iu  the  vein  of  a  large  boulder  rock.  It  differs  from  the  damourite  of  Poutivy  only  in  lu 
large  a.tial  angle  (70°),  which,  however,  has  provud  to  be  characteristic  of  must  damourit 

Margarodiie,  as  named  by  Schafh&utl,  was  the  talc-like  mica  of  Mt.  Oreiner  in  the  Zil 
(anal.  36);  graniUar  to  scaly  In  atructure,  luster  pearly,  color  grayish  white.   Br  various  i 
(Ureg  &  Lettsom,  Eeungott,  Dana,  5th  Ed.,  ei  at.)  the  name  has  been  used  for  kinds  of 
rites  now  more  commonly  embraced  under  the  bead  of  damourite,   Named  from  napyc 
^.  pearl,  in  allusion  to  the  luster. 

Tscherniak  notes  that  the  original  margarodlte  has  something  of  the  brittleness  of  par 
and  margarite;  he  regards  it  as  a  mixture  of  these  micas  with  muscorite. 

OU^tite,  as  origiually  described  by  Thomson,  was  in  wbitiah,  silky  fonna  from 
mine  of  Steuna-Gwynn  (Stonagwyn),  St.  Austell,  Cornwall,  with  tluorite  In  granite, 
after  ^ries  Qllbert,  a  President  of  the  Royal  Society.    Frenzel  describes  thesame  miuen 
the  tin  mines  of  the  Erzgebirge  (Saxony  and  Bohemia),  Ehrenfriedersdorf,  Zinnwald,  etc 

It  Iws  a  greenish  to  yellowish  while  color;  translucent.  H.  =1.  Q.  =  2ii5-2- 
occurs  massive,  with  a  dense  to  ciystalUne  structure,  filling  cavities  between  the  cassitcr 
wolframite.  A  second  variety  occurs  In  spberictd  or  stellate  forms,  and  also  in  groups 
sided  tubular  crystals.  It  is,  moreover,  found  pseudomorpb  after  scheelite  and  apatite.  1 
G.  =  8*63.  Greg  &  Lettsom  (p.  201}  include  gilbertite  and  also  Thomson's  nacriie  and 
nnder  margarodite. 

Talcite  is  from  Wicklow,  Ireland,  where  it  invests  ciystals  of  andalurite;  cal 

Thonrson  crystals  of  nacrite. 

Aiamnte  of  Sbepard  is  a  greenish  black  mica,  constituting  a  micaceous  schist  or  i 
Derby,  Vt.  It  contains,  according  to  G.  J.  Brush  (Am.  J.  Sc.,  34,  216,  1862):  SiO, 
AI,O,(Pe,0,)  86-29,  CaO  0-24,  MgO  1-85,  alkalies  I8-771,  ign.  5  09  =  100.  It  has 
ordinary  characters  of  common  mica;  it  is  referred  by  Brush  to  margarodite. 

Ivig'-ite  T.  D.  Rand,  Proc.  Ac.  Phllad..  142,  1868.    In  films  and  seams  In  massive  c 
from  Oreenlaud.   Granular,  approaching  micaceous.    H.  =■  2-2*5.   G.  =  2'05.  Colo 
rellowith  green  to  yellow.    Analysis:  SiO«  36*49.  AI.O|34'0%  F6iO,  7  M.  NfttO  16  08, 
HiO  8-43,  Toss  11*68  =  100.   See  Hagemann,  Am.  J.  Sc.,  47,  188,  1869,  and  Mln.,  App. 
also  Joiinstrup,  who  refers  it  to  gilbertite.  FOrh.  Skand.  Nat.,  12.  240,  1888. 

Beridte  is  a  fine  scaly  muscovite  united  in  fibrous  aggrt^^tes  and  characterized  by  it 
luster  (hence  the  mime  from  ai/iJiicoi,  tilky).  It  was  descnbed  from  the  silky-schist  (s 
schist)  of  the  Nerothal  near  Wiesbiideu,  and  shown  to  have  a  somewhat  wide  distribution 
Tauuusaud  elsewhere.  Its  essential  identity  with  muscovite,  earlier  suggested,  has  been  1 
upon  by  Laspeyres  (Zs.  Kr.,  A,  244,  1879),  and  later  by  others.  It  shown  that  the  n 
analyzed*  has  usually  been  more  or  less  impure.  According  to  Laspeyres  the  original  : 
was  derived  from  the  alteration  of  feldspar. 

MetaterieUe  of  Sandberger  is  a  greenish  white  fine  scaly  substance  with  a  soapy  f« 
occurs  as  an  alteration- product  of  oligoclase  in  granular  gneiss  of  tUeWildscbspbach-' 
Baden.    See  anal.  45. 

Lepidomorphiie,  also  of  Sandberger,  is  a  fine  scalar  product  of  the  alteration  of  oligoc 
the  granite  of  W ittichen,  Baden.  It  has  the  high  silica  of  the  phengite  varieties  of  mus 
anal.  46. 

Pycm^yUite  forms  spherical  or  elongated  masses  with  quartz  in  mica  schist.  Feel  ] 
talc-like.  Color  leek-green,  apple-green,  sea-green.  From  Kohlgraben  (anal.  47),  also 
Aspang,  in  tbe  Klein -Pischingbach-thal  in  Austria  (anal.  48). 

forms  masses  resembling  seridle  from  the  Anna-Eapelle,  northwest  of 
math  (anal.  49),  and  from  Ofentiach  near  Frohsdorf  on  the  Leitha,  Austria  (anal.  50). 

3.  Oncosine.  Forms  rounded  aggregates,  compact  in  structure  and  of  a  light  green 
embedded  in  dolomite  of  Passecken  near  Tamsweg,  Salzburg.  It  has  been  reierred  to 
and  is  probably  to  be  taken  as  a  compact  form  of  muscovite  (cf.  Tschermakl. 

Named  from  oyKoofTti.  a  swelling  up,  in  allusion  to  its  intumescence  B.B.  A  compac 
of  muscovite. from  South  Africa  has  been  described  by  Cohen.  Jb.  Mln..  1, 138,  1887,  au( 
61,  52.  See  further  p.  621  for  other  substances  referred  to  pinlte,  which,  so  far  as  tb 
homogeneous,  probably  belong  here  with  muscovite. 

Oncophylliie  is  a  name  proposed  by  Sandberger  for  the  secondary  compact  mlci 
Oncosine,  derived  from  the  alteration  of  feldspar. 

2}idymite  (didrimite,  ampbilogitc)  is  mica  in  tine  scales  of  a  greenish  or  g^yish  white 
r<;cQrring  in  the  chlorite  schists  of  the  Zillertlial.  and  supposed  to  be  peculiar  in  containii 
cium  carbonate;  this,  however,  is  probably  due  to  impurity.  Named  didymite  from  8U 
twin;  amphilogitc  from  au(piXoytii,  doubt,  in  allusion  to  the  uncertain  composition. 

The  following  are  peculiar  in  composition: 

FucHBiTB.  Chroragliramer  Oerm.  A  mica  characterized  by  the  presence  of  cbrt 
wsquloxide.  Thef>rigiual  was  from  Scliwarzeustein  in  the  Zillerthal  (anal.  58);  other  Ti 
aore  since  been  noted  from  other  points.   Named  from  the  chemist,  J.  N.  v.  Fuchs. 
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A  chromium  mien  from  tbe  Ura],  examined  by  ArzruDl  (anaL  56),  nve  th«  azial  aDfdcii: 

=  71°  84'.  3E,  =  B8°  86  .  2E    =  67°  17  . 

Anotlierfrom  Montgomery  Co.,  Maryland,  examined  by  A.  C.  Gill  (annl.  68),  waa  atrongly 
plcocbroic:  c  bluish  cbr(Hne-ffreeu;  h  yellowish  ereen;  a  robiu'g-eiFir  blue.  Axial  anffles: 
2E,  =  71-  84  Li.  ajfi,  =  68- 16-  Na. 

The  variety  from  Ouro  Preto,  analyzed  by  Gorceix  (anal.  60)  gave  Des  Clolzeaux  SE  =  69* 
to  70%  dispenimi  p  >  x. 

Atalits  LotanStteh,  Bar.  Chem.  Ges.,  17, 1774,  1884.  Occurs  In  earthy  aggregates  of  thin 
crystalline  scales  in  the  quartzyte  of  Mt.  Avnla  near  Belgrade.  Analysis  of  matemi  freed  by 
decantation  and  bdling  m  aqua  regia  from  impurities,  except  some  sand  and  chiomite: 

SiO,      Cr,0,     A1,0.    Fe,0,    MgO     K,0      Ign.  11,0 

36-18     14-50     14-87      1  10     0-48     8  54     0  38     3-^9  chroraite  1*68  =  99-61 

Two  other  analyses  of  leas  pure  material  gave  about  tbe  same  results.  It  apparently  belongs 
near  the  above  chromium  micas,  but  the  material  examined  was  too  impure  to  allow  of  a  decision 
in  regard  to  its  exact  composition. 

Obllacberite  including  part  of  the  so-called  barium  mica  (other  Itinds  belong  to  biotlte), 
coniRius  several  piT  cent,  of  fiiO.  G.  -  2-ii84-3-fl94.  211:,  =  79°  21 .  2Ew  =  78'  45  ,  Dx.  The 
origiual  occurs  near  Keinmat  in  the  Ffltschthal,  Tyrol.  Occurs  also  in  the  mica  flcliist  of  the 
iiubacbtbal,  Salzburg,  Saudberger,  Jb.  Min.,  624,  1875,  367,  1879.    See  anats.  01-88 

Corap.,  Tar. — For  the  most  part  an  orthosilicate  of  altmiiniuin  and  potassium 
(H,K)AlSiO,.  If,  as  in  the  common  kinds,  II  :  K  =  2  :  1,  this  becomes 
H.KAl,St,0„  =  2H,O.K,0.3A],0,.6SiO,  =  Silica  45-a,  alumina  38-5,  potash  11-8, 
water  4-5  =  100. 

Some  kinds  give  a  larger  amount  of  silica  than  corresponds  to  a  normal  orthosflicate.  and 
they  are  called  piengite  by  Tschermak  (cf.  p.  61:!),  anal.  16  et  teq.  This  name  was  given  origi- 
nally by  BreitUaupt.  As  shown  by  Clarke,  these  add  muscovites  (cf.  p.  618)  can  be  must  simply 
reganleil  as  molecular  mixtures  of  H«KAlt(SiOi)i  and  U*KAli(8itO,)r. 

Inm  is  usually  present  in  small  amount  only;  barium  is  mrely  present  as  above  noted,  also 
chromium  in  some  cases. 

Anal.— 1,  g.  Blau,  quoted  by  Tscbermak,  I.  c.  2.  L.  SipOcz,  {bid.  8,  4,  ScbaHzer,  Zs.  Kr., 
13.  459.  461.  1888.  6,  bchwager.  Za.  Kr.,  11,  257.  1885.  6,  Riggs,  Am.  J.  Sc.,  32,  866,  1886. 
7.  F.  W.  Clarke,  ib.,  34.  181,  1887.  8,  Rg..  Min.  Ch.,  514,  1875.  9,  A.  Becker,  Zs.  Kr.,  VI,  181. 
1889.  10-12,  Rg.,  Min.  Ch.,  Erg.,  118.  1886.  18,  14,  Scblaepfer.  Jb.  Min.,  1,  8  ref.,  1891. 
15.  L.  Sip^7.  I.  c.  16,  L&bisch,  quoted  by  Tschermak,  I.  c.  17,  18,  Waiting,  Ber.  Ch.  Oes.. 
19.  2433.  18M6.    19.  Foiillon  and  Goldschmidt,  Jb.  G.  KHchs,  37,  12.  1887. 

30,  Delesse,  1.  c.    31,  22.  Chalard,  Am.  J.  8<v,  28.  21,  1884.    23,  F.  W.  Clarke,  ib.,  33,854, 
1686.    24,  Schwarz.  qucted  by  Tsthermak,  Ber.  Ak.  Wien.  68  (1).  17,  1868.    25,  Sharpies  and 
Koenii?,  Am  Phil.  Soc.,  13,  884.  1873.    26,  Genlb,  ib.    27,  Koeuig,  ib.    28,  C'noke,  Alem.  Am. 
At!.  Boston,  39,  1874.    29.  SO,  Smith  and  Brush,  Am.  J.  Sc.,  16,  46,  1858.    81,  Id.,  ibid.,  16, 
210.  1838.    82.  Lehunt,  quoted  by  Thomson.  Min.,  1,  386.  1836.    33-35.  Frenzi-I.  Jb.  Min.,  794, 
1873.    86,  SchnfhAutl,  1.  c.  Lieb.  Aon..  46,  325, 1848.  87,  Hlasiwelz,  Kenng^  Ueb..  67,  1858.  38, 
LHspevres.  Za.  Kr.,  4.249.1879.  after  deducting  19  p.c,  Insol.  39,  Grc»ddeck.  Jb.  Min.,  Bt'il.,2.  90, 
1883.  "  40,  41,  Schwaper  [quoted  by  GUmbel.  G.  Beschr.  Fichtelgebirge,  136. 1879J,  Hititze,  Min., 
2.  634.  1891.    42,  Takiiyama.  quoted  by  B.  KOtO,  J.  Coll.  Sc.,  Japan,  2,  89,  1888.    43,  Sennhofer, 
Min.  Mitth-.  6,  188.  1888.    44.  Scbiiiidt,  Jb.  Min.,  Beil.,  4,  429.  1886,    45.  Sandbcrger,  1.  c, 
4«,  Id  ,  ibid.,  p.  844.    47-50,  Starkl.  1.  c.    51.  52,  Cohen,  Jb.  Miu.,  1,  128.  1887.    m.  Kobell, 
J.  pr  Ch.,  2,  295,  1884.    54,  Orasa,  quote<l  by  tiastaldi,  Att.  Acc.  Torino.  10,  197,  1874. 

.■5.5.  Schafliaiitl,  Lleb.  Ann.,  44  40,  1842.  56,  Damour.  Bull.  8or.  Min.,  6.  97, 1882,  Zs.  Kr.. 
7.  17,  1882.  57,  Cairns,  quoted  by  Chester,  Am.  J.  Sc.,  33,  284.  1HH7.  .W.  ChaUird,  quoted  by 
A.  v..  Gill,  Jolms  Hopkins  Univ.  Circular,  No.  75.  1889.  59,  C.  Klenient,  Bull.  Mus.  Belg..  6, 
194.  1888.  60,  Oorceix.  Bull.  Soc.  Min.,  6,  308,  1882.  61,  Oelhicher,  Kenng.  Ueb.  Min..  49,  1860. 
62,  Zs.  G.  Ges.,  14,  768,  1862.   68,  Bergmann.  quoted  by  Sandberger,  Jb.  Min.,  625,  1876. 


1.  Bengal 

2.  'East  Indies 

8.  ScliQtlenfaofea 

4. 

5.    FOTBt,  TjTO\ 

8.  Aabum,  Me. 


Q. 

810. 

AUO, 

Fe,0, 

FeO 

MgO 

CaO 

K,0 

Ka.0  HiO 

V 

2-881 

45-67 

86-78 

0-95 

1-28 

0-88 

0-21 

881 

0-62 

5-05 

0'16  LI,O019 
t=  99-98 

a -830 

45-71 

36-57 

1  19 

107 

0-71 

0-46 

9  23 

0-79 

4-88 

0-13  =  100-67 

2-83S 

43-67 

86-70 

210 

0-55 

8-57« 

1-95 

5-50"  0-85  Li,0  tr. 

r=  99-39 

3-854 

44-06 

86-84 

0-48 

0-99 

0-20  11-10 

0-21 

615 

0-19  Li,O0  87 

1=  100-61 

S'98 

45-28 

37-59 

llS" 

017 

0  09 

10-32 

1-20 

4-13 

—  =  99-95 

44-48 

85  70 

109 

1-07 

tr. 

0-10 

977 

2-41 

5  50 

0-72  Li,0  <r. 

•  IttcL  Rb.C8.  ^  Below  300  1  15.  >  MnO  0-26. 
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Q.  810,  AljO,  Fe,0,  FeO  MgO  CaO    K,0  Na,0  H,0 

7.  Alex.Co.,N.C.  45-40  33-66  2-86  —    1-86   —    8-88  1-41  5  46  0 

S.  Gofthen,  pink  2-869  47-02  36-83  0-51  1-05' 0-26   —     9  80  0-800  8  90  0 

9.  Freiberg  46-74  32-56  1-55  0  92  1-18   —  10-37  1  02  8-55 

10.  8.  Royalston  2-947  45-97  30  40  5  11  1-05  3  03   —    9  92  0-59  4-00  fl 

11.  Ylterby,  tcAite  45  21  33  40  2  78  2  00  1-58  —  10-71  0-42  3-95  0 
Vi.  Broddbo,  4713  30  60  4  81  0-61  1-30   —  10  26  0  74  4  02  t 

13.  Bamie  2-752  45  38  30  16  8  65  0*86  1-20   —  10  49  1-83  5-99 

14.  Hiiddam  2-802  45  05  30  57  1  14  1-73  0-97   —  10-23  2-13  6-19  I 
13.  Znierliial  2-892  45-87  30-86  5-70  1-89  1  56  0-23   9*07  0  54  4  60 
Hi,  Sobotb  48  76  29-91  4  24  0-41  2-68  0-33   6-83  3-31  4  60 

17.  RUeiuwflldhorn  2-867  47  69  38-30  1  03  3  88  2-73   —    9  06  1-87  4  07 

18.  "  2-895  47-73  35  96  1  76  6  66  2-30   —  10-18  1-70  3-43 

19.  Syra,  light  grem  49-34  23  69  6-84  —   2-97  1-26  10  74  0  78  4  40 

»  MuO.  *•  lucl.  LiaO. 

Damourite. 


o. 

SIO,  A1,0, 

Fe,0, 

FeO 

HgO 

CaO  K,0 

Na,0 

20,  Poiitlvy 

2-792 

f  ^5-22  37  85 

tr. 

tr.  11-20 



21.  moueliaoi.  Me. 

45  .'9  83-32 

4-25 

0-86 

—  11-06 

1-57  ' 

22. 

45-34 

8  96 

0-10 

0-33  10-73 

1-49  i 

23,  HebroD,  Me. 

a-87 

48-90  38  7l 

v-58 

0-25 

0-41 

0  05  10-92 

1-05  < 

24,  Salzburg 

2'B06 

45-'18  38-15 

fo. 

0-17 

0-:6  9-25 

1-13 

35,  Uulouville,  Pa. 

2-851 

43  -03  39  -06 

1-48 

0-80 

tr.  10-05 

0-58 

36.  LaureDH  Co.,  8.  C. 

45-71  34  13 

345 

071 

0-48  10-36 

0-49 

37.  Culsairee  Mine,  N.C.  2-867 

45-62  35-93 

3-93 

0  34 

tr.  9-40 

0-71 

8terliDg,  Mass. 

43-87  36-45 

3  36 

—  10-86 

39.  MoDrou 

46-50  33-91 

3-69 

0-90 

—    7  83 

3-70 

30, 

45-70  83-76 

811 

115 

—  7-49 

2-85 

(CI  ( 

31.  Litcbfield 

44-60  36-38 

"l-34 

0-37 

0-60  6-20 

4-10 

Oilberiite. 

33.  Cornwall  2-65        45-15  40  11     —    3-48   1-90   4-17     —      —  - 

33.  Ebrenfriedersdorf  48-96  30-96     —    2  24    1  97   0  26   8-47    1-65  : 

84.  Pobershftu  48  10  33-80     —    3-30   1-12   0-40  10  03  — 

35.  Ehreofriedersdorf    2-82         48  10  31-53     —    3-10   1  88   1-80   8-62  3-14 

Margarodite. 

36.  Zillertlial  47*05  34-90  I  SO  —  1-95  —  7  96  4-07  : 
87.  Pfitsclithfil                           45-48  33  80   6-26     —      —    0  48   7  31    6-33  ( 

Serieit^. 

38.  Hallgarten  3'809 

39.  Werlau  3-875 

40.  P^rsteiistein 

41.  DOrrberg 
4-'.  OtHltisan 

43.  Willou 

44.  Wiiidgalle 

45.  Metatierieite  S-67 

46.  Lepidomorphits 

47.  PyenophylUto  2'796 
48. 


45-38  32-92 

3-05 

1-76 

0  89 

0-50  11-67 

073 

45-58  36-76 

113 

0-03* 

0  85 

9-29 

1-36 

54-00  26-23 

8-81 

0  83 

0  52 

4-41 

4-00 

55-80  37-72 

307 

0-53 

0-14 

5  62 

1  61 

53-01  34-70 

tr. 

0-50 

0-37 

6-05 

101 

41-35  19-28  17-87 

2-06 

0-37 

8-29 

3-48  ( 

61-83  28-77 

263 

1-91 

0-64 

0-63 

863 

0-98 

53-58  23-56 

5-76 

2-48 

0  65 

9  52 

58-90  25-28 

3-80 

1-49 

0  65 

5-73 

1-37 

48-89  29-37 

2-38 

0-61 

267 

1-35 

6-52 

8-34 

50-09  26-48 

8-67 

8-98 

0-45 

10-77 

CuO. 
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619 


49 

90. 


LmccphglUie 


58. 
64. 


a 

8-788 


8IO.    AUOi  Ff,0)  FM)    HsO    CftO  K,0    Na,0  B,0 


5711  10-80 
58-81  38-81 


51.  Oriqualand  West 


3-832      46-80  88-78 
8-866      43-70  89  OH 
OneoHne  6-2  52  80  88 

Fenestrelle  47-96  81  08 

*  Below  800°,  0-67  p.  c. 


8-90 
3-61 

0-61 
7-63 


1-67 
0-80 


8*86  0-40  8-80  1-48  6-80  =100-86 

8W  0-46      [4-181     6-94  =100 

1=  101-00 

0-17  0-45   7-6t    1  89  5-48^TiO,0-98 

tr.  0-87  10-57   1  52  4-96*  =  W-29 

8  82  —    6-88     —  4-60  =  99  00 

8  42  1  07  10-44  4  08  8-41  =100  41 


k  Below  800%  0-18  p.  c. 


Chrome-mica. 


65.  Tyrol.  Fuehtite 


O. 


2-88 


56.  Syserek,  men 

57.  Airdls,  L.  Huron 

58.  Hontgomerr  Co.,  Md. 

00  Salm  Chateau  2*818 


60  Oaro  Preto 


a-78 


810,  A),0| 

Fe,0, 

Cr,0, 

HsO 

c*o 

K,0 

47  95  84  45 

1-80 

895 

0  71 

0  59  10-75 

46-17  29-71 

208 

8-51 

2-28 

10-40 

45-49  31  ue 

tr. 

809 

8-36 

0-51 

9-76 

42-;il  »4-55 

103 

2-08 

3-18 

0-47 

916 

4S-68  84-17 

2-85 

0-84 

884 

0-87 

4-47 

46-5  37 

-a 

0-0 

OS 

7-0 

Na,0  H,0 

0-  87   —     F  0-36 
[=100-93 

=  99-52 
=100-04 
=  10017 
Li,0  tr. 
[=  98  50 

1-  8  4-7   =  00-8 


—  542 
0-90  5-85 
0-82  6-77 
3-38  4-65 


OeUaeherite. 

O.         SiO,  AI,0,    F«0    BaO   HrO    C«0    KtO   lta.O  H.O 

61.  Pfltscbtbal  8-894      42  59  80  18  1  74  4-65  4  85   1  08   7-61   1-42  4-48  Fe,0> 

[0  91,  CuO  0-31,  MdO  012,  SrOO  OO  =  99-93 
63.  Stenlng  42  90  82-40  8  40  5  82  3  10  0*80  7  47   1*78  8  03  =  99-64 

68.  Habadithal  S-88       49-44  26  05  2-81-  5  76  8-08  1-81   7*64    —  4  34  =100-16 

•  lacl.  0-29  p.  c.  UdO. 

The  msfrcolored  mica,  of  Goshen ,  Mass  (erroneouslv  called  leptdolite),  afforded  Hallet: 
K,0  9-08,  Na,0  0  99,  Li,0  0-64,  Am.  J.  Sc.,  33,  180,  1857\    Cf.  also  anal.  8. 

Pyr^  etc  —In  the  closed  lube  gives  water,  which  with  brazil-wood  often  reacts  for  fluorine. 
B.B.  whitens  and  fuses  on  the  thin  edges  (F.  =  5'7,  t.  Kobell)  to  a  gray  or  yellow  glass.  Willi 
fluxes  gives  reactions  for  iron  and  sometimes  manganese,  rarely  chromium.  Not  decomposed  by 
acids     Decomposed  on  fusion  with  allcaliiie  carboitates, 

Oba. — Muscovite  is  the  most  common  of  the  micas.  It  is  one  of  the  essential  constituents  of 
f^anite,  gneiss,  mica  schist,  and  other  related  rocks,  and  is  occasionally  met  with  In  granular  lime- 
stone; fu  volcanic  rocks  it  is  rare;  it  occurs  also  disseminated  sparingly  in  many  fragmental  rocks. 
The  crystallized  forms  are  most  common  in  cavities  in  granite,  associated  with  adularia,  albite, 
tourmaline,  etc.  Coarse  lamellar  aj^gregations  often  lorm  the  matrix  of  topaz,  tourmaline, 
and  other  mineral  species  in  granitic  veins.  The  varieties  with  unctuous  talc-like  feel  and 
pearly  or  silky  luster  are  characteristic  of  much  mica  ("  hydro-mica  ")  schist  which  has  often  been 
erroneously  called  talcose  schist.  Muscovite  is  frequently  of  secondaiy  origin,  being  derived 
from  the  aJteralion  of  other  species,  e.g.,  topaz,  cyanite  (damourite),  feldspar  (oncosine),  etc.,  cf. 
nbfo  piuite,  beyond;  muscovite  forms  with  aibltethe  mineral-aggre^te called  cymatolite,  derived 
from  spodumene,  cf.  p.  868. 

Muscovite  often  encloses  flattened  crystals  of  garnet,  tourmaline,  also  quartz  in  thlu  plates 
between  the  sheets;  further  not  infrequently  magnetite  in  dendiite-like  forms  following  in  part 
the  directions  of  the  percuasion-flgure,  also  those  of  the  pressure-figure  (f.  1,  p.  611).  These  mark- 
iags  were  erroneously  referred  by  ilose  to  hematite;  their  true  nature  was  shown  by  Brush  (Am. 
J.  Sc.,  48,  861,  1869).  Rose's  argument  against  their  being  magnetite,  based  upon  their  want  of 
opacity,  lias  no  force,  since  even  the  native  metals  are  translucent  in  sufficiently  thin  layers. 

Many  localities  of  muscovite,  and  of  the  different  varieties,  have  been  given  in  the  preceding 
pages-  Some  of  the  best  Imown  localities,  more  especiallv  those  which  hare  fumuhed  well 
crystallized  specimens,  are:  Abtthl  in  the  Sulzbachthal,  witn  adnlarla;  similar  on  the  Rothen- 
kopf  in  the  Zillerthal,  Tvrol;  Soboth,  west  of  Eibiswald  in  Styrla,  also  St.  Radegrund;  8t. 
Ootbard,  Binneothal,  and  elsewhere  In  Switzerland;  Moume  Mts.,  Ireland;  Cornwall;  UtS, 
Finbo.  Falun,  Sweden;  Skuttenid.  Norway.  In  the  region  of  Ekaterinburg,  at  Alabashka  near 
Aliirsinka,  in  cavities  in  granite  and  at  other  points  in  the  Ural,  sometimes  in  large  plates;  also 
in  tbe  llmen  Mts.  on  the  east  side  of  L.  Ilmen;  San  Domingo.  Brazil.  Also  obtiuned  in  large 
plates  from  Qreonland. 

Exported  in  large  quantttlea  from  the  East  Indies  and  most  of  It  from  the  Haz&rib&gh  dis- 
trict in  Bengal;  also  obtained  in  large  plates  in  the  graalte  veins  of  Mysore,  and  at  Wangtu 
bridge  on  the  Sutlej  in  the  Punjab  Himalayas  (Mullet,  Min.  India,  97,  1887). 

Td  Maine,  at  Mount  Mica  in  the  town  of  Paris;  at  Biickfield,  in  fine  crystals;  also  at  East 
'W'oodjstock;  Rumford;  at  Unity,  of  a  green  color,  on  the  estate  of  James  Neal  (Thomson's 
nacriie,  wrongly  referred  to  Brunswick).  In  N.  Hamp.,  at  Acworth,  Grafton  and  Alstead,  in 
granite,  the  plates  at  limes  a  yard  across  and  perfectly  transparent;  also  in  Groton  (Valencia 
mine);  at  Nashua;  Hoyt  hill  in  Orange.  In  Mast.,  at  Chestei^eld,  with  toumialiue  and  albite, 
sometimes  pink;  at  Bui-e  and  South  Royalston,  in  two  localitieB,  with  beryl;  at  Mendou  awl 
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Bi'iinfitiM;  at  Chester,  Hampden  Co..  faiut  greenisli;  at  Oosben,  rose-red  {anal. 
misQitnied  lepidolite);  prismatic  mica,  at  Russell.  In  Conn.,  at  Monroe,  of  a  duaky 
having  Snternal  hexagonal  bands  uf  a  darker  shade;  at  GlastoobuiT,  with  feldspar; 
Hi  ilic  lo[>az  vein  in  coarse  radiated  aggregations;  at  Litchfield,  with  cjauite,  colorlc 
Id  browQ  hexagonal  crystal  at  the  Midaleiown  feldupar  quarrj;  at  Haddam.  pale  b 
coliirublie,  and  also  similar  at  another  locality  with  garnets:  at  Branchville,  with 
cllni:,  itpixlumeDe,  etc.,  both  in  large  sbeels  and  in  aggregates  with  curved  concen 
New  Milfoni,  with  feldspar,  green  and  yellow  berylVetc. 

In  N.  York.^m..  S.E.  of  Warwick,  crystals  and  plates  sometimes  afoot  fn  d 
vi?in  nf  feldspar;  a  mile  N.W,  of  Edenville,  in  six-sided  and  rhombic  prisms;  silve: 
villt';  in  9t.  Lawrence  Co.,  8  m.  from  Potsdam,  on  the  road  to  Pierrepont,  in  plait 
towu  uf  Eclwards,  in  large  prisms,  six-sided  or  rhombic;  Greenfield,  near  Saratov 
brown  crystals  with  chrysoberyl;  on  the  Croton  aqueduct,  near  Yunkers,  in  rhomb 
a  trttfiffVi-rse  parting. 

In  I*enn.,  in  line  hexagonal  crystals  of  a  dark  brown  color  at  Peunsbury,  ne 
Cbe^iter  Co.;  at  Unionville,  whitish;  Delaware  Co..  at  Middletown,  smoky  brown  w 
inteniHl  bands,  which  are  due  to  magnetite;  at  Chesnut  Hill,  near  the  Wissahi< 
Tiiriely:  at  Leiperville,  Delaware  Co.,  fidnt  greenish.  In  N.  Jersey,  in  crystals  at 
Franklin.  In  Mo/ryland.  at  Jones's  Falls,  a  mile  and  three-quarters  from  Baltimc 
Hhuw  by  transmitted  light  a  series  of  concentric  hexagons,  the  sides  of  which  are 
the  siiies  of  a  hexagonal  prism;  it  has  been  mined  in  Howard  and  Montgomery 
ginia.  at  Amelia  Court  House,  with  albite,  microlite.  beryl,  monazite,  heWite;  ah 
Hinry,  Patrick,  Carroll  Cos.  In  No.  Carolina,  extensively  mined  at  many  places 
{mrl  of  the  stale,  and  often  obtained  in  very  large  sheets,  at  times  more  tlian  3  fet 
ihcn:  are  numerous  localities  in  Macon,  Jackson,  Haywood,  Buncombe,  Ash 
MJic-liuli.  Yancey,  Alexander,  Cleveland,  and  other  counties;  the  chief  mines  ar 
Vaiirt-y,  Jackson,  and  Macon  Cos.  The  mica  mines  have  also  a£forded  many  n 
coluiLibiie,  samarskite,  haichettolite,  uraninite,  etc.  A  pink-colored  muscovite  oc 
mine  m  Yancey  Co.,  and  at  the  Flat  Hock  mine,  Mitchell  Co.  Occurs  in  fine  ( 
sjjixIiniK-ne  (liiddenite)  locality  in  Alexander  Co.,  the  crystals  often  dusted  over  w 
c(jalin>r  giving  them  a  bronze  appearance;  with  magnetite  at  Buckhorn,  Cbatl: 
quriirt/.  ut  Hickory,  Catawba  Co.;  with  pyrite  in  Slokes  Co.  Compact  to  fib 
varietie^j  occur  at  various  points  with  corundum  in  Macon  Co.,  and  elsewhere; 
yellnw  or  white  pearly  scales  as  a  result  of  the  alteration  of  cyanite  at  Crowder 
moutitnins;  similarly  in  Yancey  Co.,  and  other  points.  Soft  pseudomorphous  ci 
thu  form  of  staiirolile,  from  (Jlierokee  Co.,  are  referred  to  muscovite  by  Genth.  I 
mus^-ovite  deposits  occur  in  Anderson,  Oconee,  and  Pickens  Cos.;  also  in  Georgia 

Micji  mines  have  also  been  worked  to  some  extent  in  the  Black  Hills,  in  Custei 
Iohi  Cos.  of  South  Dakota;  in  Washington,  at  Hockford,  Spokane  Co.;  iu  Colorad 
Cfeek,  ^5  miles  from  Denver;  near  Pueblo;  also  from  the  neighborhood  of  For 
New  MlxIco,  at  the  Crlbbensville  mines,  Petaca,  Rio  Arriba  Co.  In  California,  al 
Siskiyou  Co.;  deposits  also  occur  at  Gold  Lake,  Plumas  Co.;  EI  Dorado  Co.;  I 
Sail  Bi^rMurdinoCo. ;  Snsanville,  Lassen  Co. ;  Kern  Co.  It  is  a  common  mineral  n 
in  tin-  granite  of  the  western  Uuite<i  States. 

TIic  production  of  mica  in  the  United  Slates  was  70,500  pounds  in  1887,  value 
3(K)0  Ions  of  mica  waste  were  ground  worth  $15,000.  The  amount  mined  In  18 
sinnlii-r,  while  in  1883,  1883,  1884,  the  amount  varied  from  100,000  pounds  to  1 
(Miu.  Res.  U.  8.). 

Muscovite  was  so  named  by  J.  D.  Dana  in  1850,  from  Vitrum  Miucotiticur^ 
gUvis.  I'ormerly  a  popular  name  of  the  mineral.  The  derivations  of  the  names 
variL'iies  are  given  in  the  preceding  pages. 

AIU — Mica  at  limes  becomes  hydrated,  losing  its  elasticity  and  transparency,  a 
porlion  of  the.  potash;  and  at  the  same  time  it  may  take  up  magnesia,  lime,  or 
chunifcu  may  be  promoted  by  waters  containing  carbonates  of  these  bases.  It  occ 
Bteati'e  and  serpentiM,  and  cases  of  altcralion  to  amphibole  and  stilpnosideri 
meniiiiucid.  It  sometimes  passes  by  alteration  into  a  form  of  "  vermlculite." 
A  mim  from  Leon  Co.,  Texas,  has  been  examined  by  G.  W.  Leighton.  which  is 
(J.  P.  Cooke)  as  an  early  stage  in  this  alteration.  Opaque;  latnince  brittle; 
H.B.  swiills.  the  laminee  separate  and  fuses  at  5  to  6.  Analysis,  Leighton,  Am.  j. 
138«: 

SIO,       AUO,      Fe,0,      MgO      CaO       K,0       Na,0  H,0 
48  95        25  17        9-40        1-69         tr.         11-08         tr.         4  Zl  = 

Artit— See  p.  613.  ' 

Ref.— '  Rothenkopf.  Zillerthal,  1.  c.  (ref.  614).    For  crystals  from  AbOhl  T 
culaius  mi  A  301  =  84'  9".    Cf.  also  Marignac,  Bibl.  Univ..  6,  800,  1847;  Dx., 
18«J,  Kk.,  Min.  Russl.,  2,  121  et «?..  7.  235  ei  teg.  (Mem.  Akad.  St.  Pet.,  1877, 
a,  5,  1878.    See  also  Kk.,  ibid.,  7,  301-344,  for  valuable  abstracts  of  earlypapers, 
On  vicinal  planes  on  the  muscovite  of  AbDhl.  Rothenkopf.  s('e  Tschermak,  1.  e. 

T^e  position  here  taken  is  that  finally  adopted  by  Tschermak  (priv.  contr.. 
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iMit  ntbifactorily  showlne  the  relation  to  the  otber  micas,  tbe  chlorite^  etc.   Tschermak  (!■  c. 
1977,  and  Hln.,  1883)  earlier  made  M  =  110,  «  =  Oil.  p  ^  i03,  C  =  188.  etc.;  f or  thto  the 
fondamental  an^es  on  p.  614  give  the  axial  ratio: 

i:t:h^  0  S775  :  1  :  8*2175  >3  =  84"  OS'. 

This  poriUoa  has  certain  obrlooa  advaatues  in  simplicity  of  s^bola,  etc.,  to  the  one 
adopted.  Of.  also  p.  614.  Hnscorite  was  earner  regarded  as  orthoniombic  with  monocUnic 
hemlhedrism. 

Oa  pereuMaion^^fifftire,  pressure-fifure,  etc.,  see  references  on  p.  614.  Etehing-flgwret  BiMTa 
hauer,  Ber.  Ak.  HQnchen,  345,  1874.  99,  187S;  Wiik,  Zs.  Kr.,  .7,  187  (ref.),  1883.  EUuUeiiy, 
Corumilas,  Inaug.  Diss..  TDliingen,  1877,  abstr.  in  Zs.  Kr.,  1.  411,  1877. 

ii^ocfiM  UHfi«M.  see  Bauer,  Ber.  Ak.  Berlin,  p.  698,  Nov.  37.  1877;  Min.  Mitth.,  1,  14. 
1878;  Kohlmusch  [Vh.  Ges.  WQnburg.  13,  1877);  Hatthlessen,  Zs.  Kr.,  3.  880 (raf.),  1878; 
Pulftich,  Wied.  Ann.,  30,  499. 1887;  Schartzer,  Zs.  Kr.,  13.  8.  1886;  Hecht,  Jb.  Min.,  Bell.,  S, 
871,  1889.  Axial  angle;  Tscheiroak,  1.  c;  Silllman,  Am.  J.  Sc..  10,  872,  1850;  Grailich.  Ber. 
Ak.  Wien,  11,  46,  1853;  Bauer.  Pogg.,  138,  850,  1869  et  cU.;  Dx.,  1.  c.  and  N.  R,  75-81.  1867. 

Bleetiieal  eondu^M^,  inductive  power,  etc.,  J.  Curie,  Ann.  Ch.  Phys.,  17,  885, 1889,  18, 
889,  1888;  Schultze,  Wied.  Ann.,  36,  65S,  1889;  Bouty.  C.  It.,  110, 846,  1890. 

Ptnita.  A  general  term  used  to  ioclude  a  large  number  of  alteration-products  of  ioHte, 
apodumene,  nephelite.  scapollte,  feldspar,  and  other  minerals,  la  compoBition  eastoitialiy  a 
hydrous  Bllicate  of  aluminium  and  potassium  corresponding  more  or  less  cloeely  to  muscovite, 
of  which  It  is  probably  to  be  regarded  as  a  nuBuve,  compact  variety,  usui^ly  veiy  impure  from 
the  admixture  of  clay  and  other  substances. 

Characters,  as  follows:  Amorphous;  granular  to  cryptociyslsllfne.  Rarely  a  aubmicaceous 
cleavage.  H.  =  3  5-8'5.  Q.  =  8-6-3  85.  Luster  feeble,  waxy.  Color  grayish  white,  grayish 
green,  pea-ereen,  dull  green,  browoiah,  reddish.   Translucent  to  opaque. 

The  following  are  some  of  the  minerals  classed  as  piolte  (cf.  also  p.  616).  They  are  f uttber 
referred  to  under  the  original  minerals  in  the  several  cases;  typical  analyses  are  given  below;  for 
others,  see  Sth  Ed.,  pp.  481.  483. 

PiNiTS.  Speckstein  [fr.  the  Pini  mine  at  Aue.  near  Schneeberg]  Hoffmann,  Bergm.  J.,  156, 
1789;  Kieselerde  +  Thonerde.  etc..  Klapr.,  lb..  337.  1790.  Piait  Karsten,  Tab.,  SS,  78,  1800. 
Tbe  ori^nal  pinite  is  in  6-  to  Id-aided  prisms;  color  brown;  occurs  in  granite,  pseudomorphous 
After  iolite. 

OiOANTOUTB  yordeuBkHitd,  Act.  8oc.  Sc.  Fenn.,  1,  3,  877.  18M.  From  gnelssoid  granite 
of  Tunmela,  Finland,  in  large  6  and  IS-sided  prisms,  with  basal  cleavage;  H.=  2*5;  O.  =  3*863- 
3'878;  luster  somewhat  waxy;  color  ereeulsb  to  dark  steel-gray,  sometimes  approaching  suth 
metallic  In  luster,  owing  to  the  aliemuon  of  the  original  iolite  and  the  presence  of  uncombined 
oxide  of  iron.  IberiU  Svanbere  (Ofv.  Ak.  Stockh.,  1,  319,  1844),  from  Montalvan,  ncHr  Toledo, 
Spain,  is  the  same  mineral  in  characters:  H.  —  2  5;  G.  —  3-89.  Both  arc  a  result  of  tbe  altera- 
tion of  ioltte. 

GiEBBCKiTK  (fr.  Greenland.  AUan,  Ann.  Phil.,  2, 1818).  In  &^tded  prisms,  pseudomorphous 
mfter  nephelite.  Brought  by  Giesecke  from  Akulliardsuk  Mid  Kangerdluarsuk.  Greenland, 
where  it  occurs  ia  compact  feldspar.   Also  from  Diana,  N.  Y.   See  nephelite,  p.  436. 

Ltthroobs  Karaten,  Mag.  Ges.  Fr.  Berlin,  4,  78.  1810;  John,  Ch.  Unt.,  1,  171;  Splittrlger 
Wemerit  Savam.,  {£30,  1818,  is  from  the  Eircon-syenite  of  Fredriksvam  and  Laurvik.  It  is 
regarded  as  altered  nephelite. 

LiEBENERiTK  Marignoo.  Blbl.  Univ.,  0,  198.  1848,  is  essentially  the  same;  from  a  poiphy- 
ritic  feldspalbic  rock  of  Mt.  Viesena,  in  ^e  Fleimsthid;  it  occurs  in  6-8ided  prisma. 

DrantTRiBiTB  Shepard,  Proc.  Am.  Assoc.,  811, 1851,  Am.  J.  Sc.,  13,  209.  1861.  Essentially 
the  same  with  the  gieseckite  from  Dinna  and  elsewhere,  Lewis  Co.,  N.  Y.;  it  constitutes  masses 
or  a  rock,  sometimes  slaty  in  structure,  and  somewhat  resembles  serpentine,  though  more  waxy 
in  aspect;  H.  =  8-8-6;  G.  =  3-76-2'8l ;  colors  often  mottled,  usually  greenish,  sometimes  reddish 
or  spotted  with  red.    Associated  with  phlogopite,  etc. 

pAROPHiTE  T.  a.  Hunt,  Rep.  G.  Can.,  1853,  1863.  Similar  to  dysyntribite.  but  less  pure; 
it  is  regarded  by  Himt  as  a  rock,  and  not  a  simple  mineral;  the  name  alludes  to  a  resemblance 
to  serpeotine.  It  constitutes  a  schistose  rock  at  St.  Nicholas  and  Famine  R.,  Can.;  also  in 
Stanstead,  on  the  £.  shore  of  L.  Memphremagog,  with  chloritic  schist;  and  at  Powual, 
VermooL 

RoaiTB  Btanbwg  (Ak.  H.  Stockh.,  1840).  A  granular,  red  mineral,  occurring  in  granular 
llroestane  at  Aker  in  SOdermanlaDd;  H.  =  3'^,  G.  2-72.  O.  Rose  and  others  make  it  eUt^vd 
anort^Ue. 

PoLTARoiTE  8naf\berg,  1.  c.  Occurs  in  reddish  lamellar  masses  at  Timaberg,  Sweden; 
H.  =  4;  G.  =  2-768;  named  from  icoXvi,  muck,  and  dpyoi,  eparkle.  Cf.  Palmgren,  G.  FOr. 
KOrh. ,  1.  188, 1873.  The  name  I^ftrhoUie  has  been  given  to  a  reddish  lamellar  mineral  from 
Tunaberg,  which  is  very  similar  to  polyargite  (Dx.,  Min  ,  1,  802,  1863);  it  has  H.  =  8-4;  and 
cleav^a-ge  surfaces  inclined  together  about  87°;  and  is  apparently  anorthite  less  altered  than  in 
roeite  and  polyargite. 

I»tmTOiD  A.  Knop  (Jb.  Min.,  558.  1859).  A  rock,  like  dysyntribite  in  characters,  and  a 
acblBt  called  "pinitoid  aeMtt "  approaches  parophite.   Finitotd  has  U.  =  3*6;  6.  =  2-788;*  color 
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lei'k  .  uil-,  and  grayish  green.  Occurs  in  the  regioa  between  Freiberg  and  Chem 
|i#uilo]iiurpljoiis  ufier  ^Idspar,  in  a  half -decomposed  j^nmitic  porphyry,  eonstitui 
p.  c.  of  the  rock.    Also  from  other  localilies,  cf.  Cohen,  Za.  Kr.,  7.  405,  1882. 

HvoROPHiLiTE  Laspe^res,  iMiu.  Mitlh.,  147,  1873.  A  piuite-Hke  uubslance.  al 
denvud  fixim  feldspar.  G.  ~  2'670.  From  Ualle-an-der-Saale.  A  similar  mineral 
ix-Hiik  of  the  alteration  of  oligoclaseiu  the  gneiss  of  the  Wildschapbach-Thal,  Budeti 
Uiil.  Erz..  59.  1882. 

WiLSoNiTE  T.  S  Hunt.  Rep.  O.  Can.,  1853,  186S.  A  pseiidomorph,  with 
clftiv iiga  ot  acapoliU;  H.  =  8  5;  Or.  =  2  76-2'78;  luster  somewhat  pearly;  color  r 
lUL'in^  iransluceut.  It  is  from  Bathiirst,  Cau.,  where  it  was  first  found  by  Dr.  Wi 
Liiwruuce  Co.,  N.  Y.  See  also  p.  473.  Termite  (p.  473),  from  Antwerp,  St.  Lawn 
be  tilt'  same. 

KtLLiNiTE  77umtson,  Mio.,  1,  830,  1836.  From  EilUney  Bay,  Ireland,  pseut 
E[>o^l<iiiieiie,  see  p.  368. 

iinitlarela  desciibes  a  pinite  formed  from  andalusite  from  San  Piero,  £11 
Ueol  .  333.  1876. 

The  pinite  of  Slolpeii  near  Neustadt,  called  miearel  by  Freiesleben  (p.  473),  it 
Wic-liiiianii  not  a  pseudoniorph  after  iolite,  Zs.  G.  Ges.,  26.  701,  1874. 

AtiALUATOLiTE  ( Agnlmatolillius,  Bildsleiu  (fr.  China),  Klapr.,  Bcitr.,  S 
Napiow.  J.  Pliys..  46,220.  1798).  Like  ordinary  massive  piuite  in  i 
t^ujii|mot  texture,  luster,  and  other  physical  characters,  but  coutains  more  silica,  \ 
friiiiL  free  quartz  or  feldspar  as  impurity.  TheChiuese  has  H.  =r  a-3'5;  G.  =  2'785 
Coiuia  same  as  for  piuite,  U8uallj[  grayish,  grayish  greeu,  brownish,  yellowish. 

A  aimiliir  mineml  in  compositioi)  comes  from  Nagyfig  in  Transylvania,  and  Ocl 
SL'h\viirzeuberg  iu  Saxuoy.  Agalmatolite  was  named  from  ayaXfia,  an  image, 
from  pagoda,  the  Chinese  carving  the  soft  stoue  into  miuiutiire  pagodas,  imiiges  etc 
^ii-nilik'd  agalmatolite  of  China  is  true  pinite  iu  composition,  another  part  is  comp 
lite,  ;ind  alill  iinolher  steatite  (see  these  species). 

tJoBiTU  (Otisit  M'lrx,  ib.,  3,  216,  1834),  is  near  oncosine  (p.  616);  it  is  while 
brownUh  red,  and  occurs  in  6-  and  IS-sided  prisms;  it  is  from  the  06s  valley,  E^ii 
in  wlnii  iscidled  piuite- porphyry. 

Gongylite  (Gungylit  Tttoreld.  Act.  Soc.  Sc.  Fenn.,  3,  816,  A.  Nord.,  Beskrifn 
Hi\  ly.'iS)  is  yellowish  or  yellowish  brown,  and  has  cleavage  in  two  directions;  w 
G.  —  :^-7.    From  a  schist  called  talcose  schist  al  Kimsamo  in  Finland. 

Anal.— 1,  Rg.,  Miu.  Ch.  835,  1860.  3,  Hauer,  Jb.  G.  Reiohs..  6,  76.  1854.  J 
J.  S. 26,  641,  858.  4,  Hauer,  1.  c.  147,  1853.  5,  Smith  and  Brush,  Am.  J.  Sc., 
fi,  T.  S.  Hunt.  Rep.  G.  Canada,  484, 1863.  7.  Laspeyres,  1.  c.  8,  Killing,  quoted  b' 
Um.  Erz..  58,  1882.  9,  10,  Quoted  by  Crosby.  Tech.  Q.,  248.  1889.  II.  C.  L.  \ 
New&.  BO,  209, 1884.    12,  C.  H.  Slaytor,  ibid. 


SiO,  A1,0,  Fe,0,  FeO  MgO  CaO 

1.  Penig,  Pinite                    47  00  28-36   7  86  —  2-48 

3.  c.;reenland,  Qieuckite      |  45  88  36  93     —  6-80  7  87 

3.  Diftua.            "            1  46-66  31-53   0-27  0-77  3  48 

4.  Kleims,  XtsfteTwr^             44  45  38  75        2  36  tr. 

5.  .lefferson  Co.,  Dytyntr.       44  80  84  90   3-01  0-30»  0-42 

6.  St.  Nicholas,  Parophite      48  46  27  55     —  5  08  2  02 

7.  IJnlle,  Hygi-ophUite         \  48-42  33  06     —  8  26  1-72 

8.  Wildschapbach                48  60  32-83     —  2-76  2  87 
E.  Massacbusetts.  iYm'fe     54  04  36-88  —  I  SO 

10.  "                "        44-51  34-71  —  0-56 

11.  Mftdi«niCo.,N.C.,  *'        47-28  36-47     —  —  tr. 

12.  "       "     "        47-31  38  11     —  —  — 

*MuO. 


CaO 

K,0 

Na,0 

0-79 

10-74 

107 

4-84 

2-20 

8-21 

088 

1-58 

6-45 

3-79 

0-66 

6-87 

8-60 

2  05 

5-16 

235 

115 

5-67 

1-37 

084 

4-08 

I  32 

0-48 

10-01 

0-72 

0-17 

7-95 

0-16 

0-28 

U-40 

0-74 

18-87 

The  pinite  of  anal.  9  is  described  by  Crosby  (I.  c,  also  Am.  J.  Sc.,  19, 
common  in  eastern  Massachusetts,  especially  in  the  vicinity  of  Boston,  where  it  oc 
greenish,  unctuous  mineral,  both  in  the  felsyte  and  the  conglomerate.  In  the  latte 
miK-li  of  the  pebbles  and  the  enclosing  paste,  and  is  referred  for  its  feldspat 
Piimordial  times. 

C'ATASptuTE.  Kataspilit  Igelstrom,  Ofv.  Ak.  Stockh.,  24,  14,  1867.  Pseudom 
loHle,  and  presenting  its  forms. 

H.  =  2-5.   Luster  pearly.    Color  ash-gray.    Sub  translucent.    Analysis,  Ige 

SiO,      Al,0.(Fe,0,)      MgO  CaO  Na,0  K,0  igi 

4005  28-95  8-20  7-43  5-25  690  [3-S 

From  a  gray  chlorite  rock  at  LSngban,  in  Wermland.  Sweden,  distributed 
druses  aa  large  as  peas.    Named  from  KaraffitiXaZ^iv  in  atluslon  to  this  mode  o 
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459.  PARAOONTTB.    ParaKonit  SekafhauU,  Lieb.  Ann..  46,  884,  1848.  Pregrattit 
Liebmer,  Kenng.  Ueb.,  6S,  iSiSl,  1863.    Natron  glimmer  Germ.    Soda  mica.  Conatte 
0a$taldi.  Alt.  Acc.  Torino,  10,  189,  1874. 

Maaeive,  Bometimes  consisting  dietinctly  ot  fine  scales;  also  compact. 

Cleavage:  basal,  eminent.  H.  =  2-5-3.  G.  =  2-78-2-90;  2-78  SohafhautL 
Lnster  strong  pearly.  Color  yellowish,  grayish,  grayish  white,  greeaish,  li^ht 
apple-green.  Translucent;  single  scales  transparent.  Optically  — .  Orientation 
and  ax.  angle  (70**)  as  in  mnscovite.    Dispersion  p  >  v.  Techermak. 

Oovp. — A   BMlinm   mica,   correspondii^   to    mnscovite   in  composition 

H,  NaAl,Si,0„  or  2H,O.Ka,0.3Al,0,.6SiO,  =  Silica  47-1,  alnmina  401,  soda  81, 
water  47  =  100.    A  little  potassium  is  often  present. 

AnaL— 1.  Rg.,  Zs.  G.  Gea.,  14,  761,  1862.  2,  (Ellacher,  Keimg.  Ueb.,  1.  c.  8,  Gentb,  Am. 
Phil.  Soc.  13,  m  1878.   4.  Kobell.J.pr.  Ch.,  107,  167, 1869.   5,  6»  Cosaa.  AU.  Acc.  Torino, 

I.  c.   7.  Plolti,  ibid.,  23,  SOT,  1888. 

a.       810,  A1.0,  Fe,0.  FdO  HgO  CaO  K,0  Ka,0  H.0 

1.  Hte.  CampioDe  1 46  81  40  06     (r.     —    0-05  1-26    tr.    6'4D  4-83  =  100 

2.  Pregratteu  r=  lOO'TO 

PngraUite    3-896      44-66  40  41      —    0  84  0  87  0  63  171   7  06   6  04  Cr,0, 010 
8  Ocliseukonf  40  14  40-91     0  68    —     tr.    0*68  0  06  6-74  4  99  =  100 

4.  VlrgeDtbal       3-0        48  00  88-«>    0-91    —    0  86    —    1-89  6  70  3  61  =  98  66 

Couaite  , 

5.  Borgofranco     2*896      46  67   89  03     3-01     —     —      —    1-36   6-87   4  01  =  100  84 

6.  Mt.  Blasier       2  890      46  68   80  88     1  06     —      —      —    0  84   6  91    6  08  =  100  46 

7.  Bouaaon  8  075      46  49  40  68    2  68    —     —     —    184  4-76  4-67  Li.O  tr. 

[=  100-61 

Pyr^  ate— B.B.  fusible  with  difficulty.  The  pregrattite  exfoliates  somewhat  like  TermicuUte, 
sad  becomes  milk-wbite  on  the  edges. 

Oba. — Paragonite  constitutes  the  mass  of  the  rock  at  Monte  Campioae  near  Faido  In  Canton 
Tesain.  Switzerland,  containing  cyanite  and  stauroUte;  called  paragonite-scbist.  Tbe  rock  also 
contains  garnet  and  black  tourmaline.  Also  from  the  Ocbsenkopf,  Bcbwarzenberg,  Saxony, 
and  tbe  Virgentbal;  also  forma  the  compact  ground-mass  resembling  soapstone  encloeing 
actiuolite  in  tbe  P6tschthal  and  Zillerthal.  From  the  Island  of  Syra  with  iolite,  8taurolit«, 
cyanite.   Pregralten  in  the  Pustertbal  (Pr^raOiU),  Tyrol. 

Chmdte  is  a  compact  variety,  showing  but  little  micaceous  structure,  first  identified  In  an 
antique  ring  or  bracelet,  dug  up  in  tbe  neighborhood  of  Turin;  also  found  at  tbe  mines  of 
Borgofranco,  near  Ivrea,  and  at  Mt.  Blasier.  Named  for  Professor  Cosaa,  who  gave  tbe  first 
deacriptioD.  Also  (anal.  7)  from  tbe  Culle  di  Bousaon,  Valle  di  Suaa,  in  compact  form  with 
apple-green  color  forming  layers  between  limestone  layers. 

Named  from  napctyeiv,  to  misUad. 

EUFHTLMTE  B.  BiUiman,  Jr.,  Am.  J.  Sc.,  8,  881,  1849.  A  sodium-potassium  mica  appa- 
rently intermediate  between  muscovite  and  paragonite,  but  more  basic.  Structure  as  In  mica, 
but  lamina  not  as  easily  separable.   Laminte  rather  brittle. 

H.  =  8-6-4-6.  O.  =  2-968-8  008  Bllliman;  3  88  Smith  and  Brush.  Luster  of  cleaTave 
surface  bright  pearly,  inclining  to  adamantine.  Color  white  to  colorless;  sides  faint  crayuh 
sea-zreen  or  whitish.  Transparent  to  trauslucent;  at  times  opaque  or  nearly  so.  Biaxial;  axial 
angle  7U°,  Silliman. 

Tschcrmak  identified  in  a  specimen  from  UnionTille,  showing  euphyllite  and  tourmaline, 
scales  like  paragonite;  others  with  large  axial  angle  referred  to  margante,  and  still  others  with 
a  very  small  axial  angle.  That  the  original  material  was  similarly  heterogeneous  is  not  so 
clear. 

AnaL— 1-4,  Smith  and  Brush,  Am.  J.  Sc..  16,  200, 1868. 

G.         SIO,    A1,0,   Fe,0,  MgO    CaO    KaO   Na,0  H,0 

1.  Unionville    2  88       40  29    43  00    1-80    0  63     1  01     6  16    8  94    5  00  =  100  83 

2.  "  89-64     42-40     1-60     0*70     1-00     5-16     8  94     6  08  =  99  52 

3.  "  40-31     41-50    1-60    0  78    188    4-36    8-26    691  =  9929 

4.  "  40-96    41-40    1*80    0-70    I'll    436    S-36    6-38  =  99  21 

The  specimen  for  analysis  3  by  Smith  and  Brush  was  from  the  original  one  described  by 
Snibnan.  Their  results  show  that  the  earlier  analysis  of  Crooke  (Am.  J.  Sc.,  8,  881,  1849)  and 
tlioee  of  Emi  and  Garret  (Dana  Min.,  8d  Ed..  362,  1650)  are  erroneous.  Erni's  and  Crooke's 
specimens  were  from  tbe  same  that  afforded  the  material  for  analysis  2  of  Smith  and  Brush. 

Occurs  associated  with  tourmaline  and  corundum  at  Unionville,  Delaware  Co.,  Pa.  The 


Digitized  by  Google 


624 


SILICATES. 


Fe,0, 

MgO 

1. 

G-umiicli-dBgb 

43  80 

40-61 

l-3(> 

ir. 

2, 

Kulab 

43tfS 

38-10 

3-60 

0-25 

8. 

4^-71 

3-33 

(r. 

4. 

Nlcnria 

42  60 

87-46 

1-70 

tr. 

ItnpresHloD  of  tne  crj'slale  of  tournialiDc  od  tbe  lateral  surface  of  LUl'  cupbTlHle 
smooth.  liard-1ookiii|L,r  gurfuce.  Also  in  tbe  same  Wdnity  in  aggregated  lomiDic, 
conipam  masses. 

Dr.  Smith  refers  to  etipTtyllite,  with  a  query,  a  mfca  founil  by  him  with  the  ei 
Minor  uud  the  Islands  of  Lbc  Qireciua  ArchiptUgo  which  a^urded  bim  tbe  folli 
<AtD.  J.  Sc.,  U,  62,  ISSl,  16,  310,  1853): 

CaO  K,OflittIoNa,0)  I 

3-01  ilTldet.  S 

0-  52  7'83  S 

1-  41  WJtdai-  5 
0-68           9TS  I 

Ad  emeJ"old-greeD  mica  from  Pipra,  South  Hewah.  ladia,  is  roferred  here  by 
India,  isif.  IbSl)  It  is  similarly  asaociaLed  wilh  corundum  atid  tourmuHuc.  Ai 
TwecD  gave: 

8iO,  43-53     A!,Oj  43  87     Cr,0,  0  fil     CaO  1-45     K,0  7  80     H,0  4  60  = 


4S0.  liEPEDOLXTX:.  Violelfarlngen  Zeollth  {fr.  Rozena)  f.  Bom.  CrelVs  A 
1791.  Lilalitli  [ib.)  v.  Born.  SrbiippeusLeiu  Oerm.  LepidoiiLli  Klapr.,  Sthrifl.  G 
S9,  17n  Uergm.  J.,  2,  80.  17^i,  Beitr  ,  I.  21,  27^.  1705,  2,  181.  Lepiilolile  Kir^.. 
Litliioiitfliinjiier  C.  Ginetin.  t^illj.  Auii.,  64.  371.  lb^i.i.  Lithhi  Mica.  Litliiauit  K\ 
38."»3.  Rii.l)iL'nplimmcr,  Siclcriiwrher  Fuls-Glimmer  {tt.  AUeuberg),  BreitA.,  Char. 
Haadb.,  404.  1841. 

In  aggre^ti?8  of  short  prisma,  often  with  rounded  terniiiml  faces 
sometimes  twin»  or  trillings  according  to  the  raicii  luw'.  Also  in  cleavt 
but  CDmmonij  mn&Bive  6Ciily-gx-at]uliir,  course  or  line. 

Cleuvftge:  basfil,  biglily  wninont.  II.  =  2  5-4.  0.  —  3-8-2-9.  Ln 
Oolor  rose-rt^d,  violet  gmy  or  libic,  yeHowisli,  grayish  whit(%  white.  Tra 

Optically  — .  Ax.  pi.  iiSHally  X  '''5  rurely  ||  Sehariztr,  Bx^  {t 
1*  47'  red,  and  l""  33^' yellow  (Na)  to  uormtU,  to  c  Axial  auglo  large, fro 
Elba,  Tacliermak.    AIbo  Scbarizer": 

Schttteuhofen   3E,  =  83°  16'       Siberia   SE,  =  73°  43*      Wolkcoburg  2E, 
3E,  =  84*   1'  "       2E,  =  73°  3'  "  3E, 

tndices  ,3,  =  1-5B75  ^=  1-6047 

Camp,— In  part  ft  metasiliciite  R.AJ{SiO.),  or  K;Li[Al(OH,F)jAl(Si 
ratio  of  fluorine  and  hydroxyl  is  variable. 

Following  in  tbe  lino  of  Clarke's  suggesttpn  (p.  613),  lypical  lepidolile  may  b 
as  biivicg  thb  form i; In 

H»A],fSiO,)i  +  R.Al,(Si,0,),.   H  =  K,Li,(AlFt),(Al(OH),),  also  Rb,0 
Cla^e,  however,  pi-efers  to  con&ider  il  as  cobslrstliig  of         tnolecules  of 
HKLiAI=(SiO.).   and  K»Lii(AlF,)iAi(Sij0.1,. 

Sec  Clarke,  I.  c.  (p.  613),  and  U.  IS.  G.  Surv.,  Bull.  42,  1887;  al.'m  enriier  Am 
357,  laeC;  Eurllier,  Tschenuiik,  1,  c.  and  Scliiirizer,  Z».  Kr.,  13,  4«4,  18B7.  Scbu 
]e)iiilo)Ue«i  Lsomorpboua  mijitunL's  of  miiscovile  RiAUSijOii  aud  the  ^tiLicaie  {"  iith 
(OH.Fj.H.AI.SiiOM. 

AnaL— 1,  2,  Btrwerlh,  quoleri  by  Tscliarmiik,  1,  c.  3,  Rg,  Ber.  Ak  Bt-rlii 
4,  Scbariacr.  Zs.  Kr.,  13.  4t!4.  im.  K,  B.  liiggs.  qtioled  by  Olarkf.  Am.  J. 

1886. 

G.        SiO,  A1,0.  FeaO,  PcO  llnO    K^O    LiaO  Na^i 
1.  Paris  2-S.55      Wl  !J9   2S  1»     -      -      —     12  34    C-08  — 

S.  Boxena  a-8S9      50  98   27-80     —    0  05     —     10  78    6-88  — 

[P.O.  0 
4  88 


8.  Yiwlialtova  50 2147     —      _     5  30*  11-08 


ICl  1 
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Q.        HO.  Al.O,  Fe,0,  FcO  MdO  E,0    Li.O  Na,0  H.O  F 

1  Scb&ttenhofeii  S-888      49-35  25-S7    —  0-84  0-85  lS-8fi^  5'88  OSS   1-76  6-68 

.  „     ,  rSnO,  0  06  -  108  29 

5.  Rumford,  fWTpfa  51-58  25*96  0*81  —  O'SO  1101  4-90  1  06  0-95  6-80 
,  „  ,  [CaO.MgO  018  =  101-80 

6.  VKr\&.foUated  S0-9S  84-90  0-80  0-28  tr,  11-88  4-20  211  1-96  6-29 
.      .  [=  102-88 

7.  Hebron,  ^B«ior  48  80  38-80  0  29  0  09  8  08  12-21'  4-49  0  74  1  78  4  96 
„  .  [CaO.MgO  0  17  =  101-86 
ft  Aoburn,  tonfar  49  62  37  80  0-81  0-07  O  W  ll  lrf*  4  84  217   1  52  5-45 

102-52 

9.      "      gmtaOoF  Bi  ll   25-36  0  20  007  017    18  36«  4  98   148  O  M  6  57 

„  XCaO,MgO  0-18  =  108-n 

10.  Norway,  wkiu  49-fi8  38  60  0-40  0-34  0*07    IS  OP   8-87  0-18  1-72  518 

[CaO.MgO  0-15  =  102-71 

11.  *•       Amm  80-17  36-40  0-87  0-46  0-88    18-40i  4  08    —    2  02   5  05 

[CaO.MgO  und.  -  101-62 

'  Ind.  MgO.  *  Incl.  Rb.Ca.  '  Rb,O.C8.0  0-77.  *  Rb,0  2  44,  CsiO  0-73. 

•  Rb,0  1  29,  CstO  0  45.  '  Rb,0  8-73,  C8,0  0  08.  «  Also  Na,0. 

Page  (Cb.  KewB,  48, 109,  1888)  found  in  a  lead-my  lepfdolile  from  the  greisen  at  Pftan, 
Hazbibfigb,  Bengal  (anal,  by  Tveen,  Rec.  O.  Surr.  India,  7.  48.  1874).  tbe  alkallea: 

K.O8-60        Ll,0175        Na,0  0-61         Rb,0  0'07        CsiO  fr.? 

Fyr.,  ato. — In  tbe  closed  tube  gives  water  and  reaction  for  fluorine.  B.B.  fuses  with  intu- 
mescence at  2-2'S  to  a  wbUe  or  erayiah  cltus.  sometimes  magnetic,  coloring  tbe  llame  purplisb 
red  at  the  moment  of  fusion  (Iftbu).  With  the  fliiites  some  varietlea  ^ve  reactions  for  iron  and 
manganese.  Attacked  but  not  completely  decomposed  by  acids.  After  fusion,  gelatinizes  with 
hydrocbtoric  acid. 

Oba.— Occurs  in  granite  and  gneiss,  especially  in  granitic  veins,  and  is  associated  sometimes 
with  raasilerite,  red,  green,  or  black  tourmaline,  amblygonfte.  spodumene,  etc.  It  Is  often 
associdted  with  muscovite  in  parallel  posliion  <cf.  Scliarizer). 

fbund  near  UtO  Id  Bweden;  at  Altenberg,  Chursdorf,  and  Penlg  in  Saxony;  Eulenlobe  in 
the  Pirbtelgebirge;  Yusliakova  in  tbe  Ural;  lilac  or  reddish  violet  at  Rozena  (or  Roiba)  In 
Moravia;  near  Cnanteloub?,  Dept.  Haute  Vienne,  France;  at  Campo  on  Elba;  brown  at  SL 
Kicbael's  Mount  in  Comwall;  Argyll  in  Scotland;  Tyrone  in  Ireland.  In  thegraniteof  HazAri- 
bagb,  Beiisal,  India,  with  muscoTite. 

In  the  United  Slates,  common  in  tbe  western  part  of  Maine,  in  Hebron,  Auburn.  Nor«'ay, 
Paris.  Rumford;  both  granular  and  a  broad  foliated  varieties  are  found,  often  associated  with 
nil^llile,  also  with  spodumene  and  amblygouite;  at  Cbestertield,  Mfiss.,wUh  red  tourmaline  in  the 
town  of  Peru;  reported  from  Fownal,  Durham,  Yarmouth,  and  Freeport;  granular  uear  Middle- 
town,  CoDii.  The  rose  mica  of  Goshen,  Mass.,  is  muscovite  (anal.  8,  p.  618).  Lepidolite  also 
occurs  with  rubellite  eight  miles  from  San  Diego,  California. 

Lepidolite  occurs  near  Barkevik,  Langcsund  fiord,  as  a  part  of  the  so-called  pterolite  which 
has  re-sulted  from  the  alteration  of  barkevikite  <p.  408). 

NtiniL'd  lepiilolite  from  Xenii,  teaU,  after  tbe  earlier  German  name  6chupp«n$icin.,  alluding 
to  tbe  scaly  structure  of  the  miiasive  variety  of  Rozena. 

Ref.— ■  See  Scbarizer.  Zs.  Er.,  12,  5,  1884;  13,  22,  464,  1887. 
OooKEiTK  O.  J.  Brush,  Am.  J.  8c, ,  41,  246,  1866. 

In  minute  scales,  and  in  slender  Mx-slded  prisms,  sometimes  vermicularly  bent.  Often  as  a 
coating.  Cleavage,  basal,  perfect.  Scales  flexible,  inelnstic.  H.  =  2*5.  ii.  —  S'TO.  Luster 
pearly-  od  plane  of  cleavage.    Color  white  to  yellowish  green.   In  thin  scales  transparent. 

ApproacheB  a  hydrous  litbia  mica  In  compoaition.  Anal.— P.  Collier,  1.  c: 

BIO,     AltO.     Li.O     E,0      H,0  SiP* 
f  S4-93      44-91      8-88      S'OT      18-41      0-47  HaO  exp.  at  100°  0  88  -  99-49 

Three  determinations  of  the  silica  obtained  85  04,  84-05,  85*71  p.  c.  The  alumina  contained 
a  little  oxide  of  iron. 

B.B.  exfoliates  like  vermlculite,  and  colors  the  flame  intenne  carmine-red.  In  tbe  closed 
lube  yields  wnter.  which  is  at  first  neutral,  then  becomes  add  by  decomposing  the  fluoride  of 
silfcoQ  evolved,  while  a  ring  of  silica  is  deposited.  Tube  slightly  etched.  Fusible  on  thin  edges, 
and  gives  blue  color  with  cobalt  solution.  With  phospborus  salt  gives  skeleton  of  silica.  Far^ 
tially  decomposed  by  sulphuric  acid. 

'Occurs  with  tourmaline  and  lepidolite  at  Hebron  and  Paris,  Me.,  ofteu  as  a  pearly  coating 
on  ciTStals  of  rubellite.  of  wliich  it  appears  to  be  a  product  of  nlleration.  Probably  similarly 
associated  at  Elba.  Also  at  P&dar,  Kashrair,  with  sapphire,  green  tourmaline,  spodumene  (La 
Touche,  Rec.  G.  Surv.  Ind.,  33,  69. 1890). 

Ifamed  after  Prof.  J.  P.  Cooke,  of  CnmbridKe. 
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461.  ZINKWALDITB.   ffaidiager.  Handb.,  521,  1845.    Lithioott  <vn  £oMI.  Tif.,  H 
1853.    Rabenglimmer  BreiOi.   Lftbiougltminer  pt.   Lftiiloncisengllmmer  Qerm. 
861  ^^P"*^'"*®         ^**'        ^*  Polyflthlonit  £*r«w«i,  Zl  Kr..  J, 

Monodinic.   In  form  near  biotite  (meroxene). 

Format  «  (010,  «),  «(001,  0);  {201,  -  2-1),  «(lia,-i),  Jf(281, -3),  /i  (111,  IX 
Measured  aDgles:  cS^  86",  0jr=  80°,  w  =  78°  19',  en  =  81°  to  82°,     =  80*  80'. 

Twins:  according  to  the  mioa  lav,  with  c  as  coinp.-face.   Faces    e  often 

briglit,  the  others  dull.  A  fine 
wrinkling  common  on  the  cleaTage 
surfaces  normal  to  the  edges  of  the 
h  planes  (f.  2,  twin).  Crystals  often 
in  fan-shaped  groups;  in  rosettes. 

Cleavage :  basal  perfect.  Laminte 
tough  and  flexible.  H.  =  2-5-3. 
G.  =  2-82-3-20.  Lusteroften  peark. 
Color  pale  violet,  or  yellow  to  brown 
and  dark  gray.  Successive  layers  of 
different  colors. 

Pleochroism  distinct   in  some 
kinds:  in  dark  varieties,  c  and  b, 
dark  brown,  a  yellowish  brown  or 
reddish;  in  light  colored  kinds,  c, 
b  brownish  gray,  a  nearly  colorless.  Absorption  c  >  b  >  a  (Rosenbnsch).  Opti- 
[  b.   Bx,  nearly  X      Apparent  angle  a  c  =  —  1"  18'  red,  —  1  4' 


iigs,  1,  3,  Zinnwald,  Tschernuik. 


cally  — .  Ax. 

Na,  —  O"*  57'  Tl."  Axial  angles': 

Zfnnwald  3E,      50'  86'        2E,  =  50°  35' 

Siberia  =  05'  38'  =  65°  19* 


8Ep  =  60'  5'  Tl 
a  «  =  4°  4'  and  4° 


V  TKbermak 


Var. — Ordinary.    As  described  above. 

Rabenglimmer  from  AUeiiberg  is  a  ferniginoiis  zlonwaldite,  l^h.  Color  dark  grey.  Axbl 
anclt:  nearly  zero.   G.  =  815-819  Breith.   Tuner  found  19  78  p.  c.  FeiOi,  7-49  KiO, 

8  OG  Li,0. 

CrjfO^$llite  from  Rockport.  Ttf ass.,  is  naturally  referred  here,  although  of  rather  different 
comp(»ttfoD.  (irystals  mostly  simple.  6.  =  2'909.  Color  emerald-green  axially;  brownish  red 
laterally  iCooke).  Optical  cliaracters  as  with  zinnwaldite;  3Ey  =  56°.  Strongly  pleochroic: 
t  violet,  b  creeniab  gray. 

Polylilkionite  is  n  litliiiim  mica  from  Kangerdluarsuk,  Greenland.  It  Is  related  to  sinn- 
waldite,  but  contains  more  silica  and  alkalies,  less  alumina,  and  almost  do  iron.  Lorenxen 
obtained: 


2Er  =  67°  18'  Li 
a  e  =   0*  18' 


2E,  =  67°  19' 
0°  5'  to  8' 


2Ep.  =  67°  51' 
0°  13' 


Comp.,  Var. — Approximates  empirically  to  (K,Li),FeAl,SuO,,(OH.F),  as  given 
by  Groth.  Clarke  calculates  H,K  Iji,Ke,Al,F,Si„0„.  Cf.  aiBO  p.  612.  Analysis 
1  gives  Li,0  :  K,0  :  H,0  :  FeO  :  A1,0, :  SiO. :  F  =  1 :  1-1 :  0-5  : 1'T  :  2-1  :  7  :  3  S. 

I 

Cryophyllite  is  somewhat  different,  namely,  K«(A1Ft)A1(SiOi)i  Clarke.  Poij/U^SoniU  giTes 
tlie  empirical  formula  (Li,Na,K)iaF«Al4Siig04i. 

Anal.— 1,  Berwerth.  Min.  Mitth.,  346,  18T7.    2.  Rg.,  Miu.  Ch.,  121,  1886.   Earlier  analym 

gave  (iiscordaul  results,  3lh  Ed.,  p.  31.5  (under  lepidoHte). 

3,  Cooke.  Ain.  J.  Sc.,  48,  317,  1867.    4-6.  itiggs,  ib.,  33,  858.  1886. 

7,  Loreuzen,  Mudd.  OrOulaud,  2,  1884,  and  Min.  Mag..  8,  66,  1882.   8,  Id.,  ibid..  7,  1884. 


ZinnvMldUe. 
O. 

1.  Zinnwald 


SiO,  A1,0,  Fe,0,  FeO  MnO  K.0   IJ.0  Na,0  H,0  F 

45-  87   33-50   0-86   U-61    175   10  46   8  38   0-48   0-91    7'«4  P.O,  0-08 

[=  105-48 

46-  44   31  84   1-41    10  06   1  89    10  58   8-88   0  54     —    7-«3  ^  108-74 
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a. 

Oryophyllite 
&  Cape  Ann  SiM)9 

4.  " 

&   "  " 

e. 

PolylUMon&e 
1.  KAogerdluareuk 


SiO,  A1,0,  Fe,0,  FeO  MnO  K,0   Li,0  Na,0  H,0  F 

61-49   16-77   1-97     7  98   0-84»  18  15   4-06    tr.      —    843*  MgOO-76, 

[RbjO  (r.  =  99-94 
61-96  16-89  2-68    6-83  0  24  1070  487  087  I  Sl   0-78  CaO,M( 

61-40  16*22  3  21 

S217  16-89  411 


[0-16  =  103^3 
7-68  0-06  10-66  4-81   0  89  1*13  7*44  MgO  0*17 

[=  102-66 

6-99  0-82  10-48  4-99  0*68   1'46  7-08  =  108  96 


SiO,  Al.O,  Fe,0,  FeO  K,0  LI,0  Na,0  H,0  F 
68-98   12-88   1  11     —    687  907  768       4-99      =   99  98 
I  6»'25  12-67    —    0-98  6-87  9  04  7*68    —    7-82  =  lOS  ll 


Mn,Ot. 


»SiF,. 


Fyr^  etc— Nearly  as  with  lepldoHte,  but  more  fusible  and  reacts  for  Iron. 

CryophyUlte  fuses  in  the  flame  of  a  candle;  and  B.B..  with  some  intumesceDce  to  a  . 
enamel  (F.  =  1*6-2),  giviDca  lltbia  reactiou.    In  fine  powder  decomposed  by  the  dilute  acids,  the 
silica  separating  as  a  powder.   The  fluoriDe  is  not  expelled  even  at  a  red  heat. 

Obs. — Occurs  at  Zinnwald  and  Altenberg  {Rabenglimmer)  in  the  Erzgebirge  in  connection 
with  tin  deposits;  similarly  in  CorDwall,  at  St.  Just,  and  elsewhere.  In  the  granite  of  the 
Moume  Mts.,  Ireland,  showiug  a  zonal  structure,  the  center  dark  green  with  an  axial  angle  of 
44'  4';  the  border  giving  63°  6"(8ol]as).   Also  from  Siberia,  exact  locality  unknown. 

Cryophj/UUe  occursln  the  granite  of  Cape  Ann,  with  danalite  and  annite.  Named  from 
Kpvoi,  iee,  and  <f>vXXov.  leaf.  To  allusion  to  its  easy  fuBil>ility  and  foliated  structure. 

POlyUthionUe  is  from  Kangerdlusrsuk,  Greenland,  where  it  occurs  embedded  in  albite  with 
aegirite,  steenstrupine.  analcite. 

Protolithiomitb  F.  Ban^mrger,  Unt.  Erzg..  169,  1885.  A  Hthium-Iron  mica  from  the 
granite  of  the  Erzgebirge,  Flcbtelgebirge,  etc.  Color  dark.  Optically  nearly  uniaxial.  The 
typical  occurrence  is  that  in  tbe  tourmaline-granite  of  Fibenstock,  Saxony.  Sandberger  regards 
it  as  tbe  source  of  the  ziunwaldite,  hence  the  name.  Anal. — 1,  SchrOder,  1.  c,  and  Jb.  Min.,  2, 
08,  1888.   2,  Niemeyer,  ibid. 

G.      SiO,  TiO,  Al.O,  Fe,0,  FeO  MnO  MgO  CaO  K,ONa,OLi,0    F  H,0 

1.  Eibenstock  2-98     89*04  0*57  38-66  6  10  13  42   —  0  97  0  78   8  61  0  71  3  89  undei.  8  36 

[SnO,  0-23  =  99-52 

3.  Geyer        2  88    S7-8S  0-80  24-85  7-68  11*78  0-37  0*44  0  30  10*08  8-34  1  78  4  38   1  28 

[BnOt  <r.  =  108*27 


463.  BIOTITE.  Magnesia-Mica  pt..  Hexagonal  Mica,  Uniaxial  Mica.  Astrites  meroxenua 
(fr.  VesuvO  Breith.,  Handb.,  882,  1841.  Rubellan  =  Astrites  trappicus,  BreitA.,  ib.,  379.  Biotit 
Hdusm.,  Handb.,  671,  1847.  Rliombeoglimmer  (fr.  Greenwood  Furnace)  Kenngott,  Pogg.,  73, 
661.  Euchlorite  G.  U.  Shepard,  Pisaol,  C.  R.,  83,  167,  1876.  Meroxen,  Anomit  T^iartnak, 
Ber.  Ak.  Wien,  76(1),  1877.  Zs.  Kr.,  3,  14,  1878.  Haugbtonite  Heddle,  Min.  Mag..  3,  72,  1879. 
Siderophyllite  H.  C.  Lewi»,  Proc.  Ac.  Philad.,  264,  1880.  Manganophyllite.  Mauganopfayll 
IgeUtrdm,  Jb.  Min.,  396,  1873.    Manganofyll  Bvt^. 

Monoclinic;  pBeudo-rhombohedral.    Axes  d,\l:t  =  0-57735  :  1  :  3*27482; 
a  =  •90°  =:  001  A  100  Bath'. 

100  A  110  =  30°  0',  001  A  101  =  80"  0',  001  A  Oil  =  73"  1'. 

F*onns*: 

a  (lOO.  f-i) 
h  (01 0.  irl) 
c   (001.  0) 

m  (llO.  /)? 
Q  (130.  i-h 

tr  (i04,  1^ 
p  (§0©.  H) 

TtMio  foxmi  tr  (t04),  p  (S06).  C  (186),  and  perhaps  £  (3-616)  are  gUdlng^planes. 


r  (101, 1-*) 

0  (061.6-1) 

€  (332,  - 

i) 

n  (228.  )) 

i  (018, 1-i) 

a  (1-1*12.  -  A) 

Jf  (321.  - 
/  (881.- 

2) 
8) 

M  (111,  1) 
E   (998,  {) 
K  (554,  f ) 
8  (661.  S) 

«  (028.  }4) 

*  (118,  -  4) 

y  (Oil,  M) 

Z  (118,  -  4) 

«  (119.  i) 

y  (048.fi) 

A  (325,  -  J) 

•  (117.  « 

S  (033,  fi) 

0   (112,  -  i) 

t  (116, 

K  (2  6  16, 

5  (0-12-7, -VU) 

u  (7-7-10,  - -A) 

»   (115.  i) 

;  (135,  - 

«-&)? 

a  (021,  2-i) 

y  (384,  -  4) 

9  (114.  i) 

d  (184,  - 

if 

ft  (062.  f  4) 

ir  (9-9-10,  -  A) 

I   1558,  1) 

s   (182.  - 

V  (041,  4-i) 

Digitized  by  Google 


G28 


STLWAl'BS. 


CtT 
C/J 

cr 

a 


ftfl'  0' 

str  13' 

7l>-  34^1' 

47"  BO' 

06°  23' 

7B"  1' 

T7"  6* 
7&° 

ai"  IB* 


— 

ao 

cc 

80° 

87° 

11 

— 

39° 

]8' 

/•ST 

T 
1 

CA 

«' 

Cl? 

73- 

1' 

Cl- 

ef 

84' 

11 

B8' 

5' 

36" 

34' 

43" 

J£Jf 

et 

47 

30- 

a 

53  = 

qd 

eg 

— 

6a 

nn 

en 

- 

75  = 

fift' 

eu 

81" 

K' 

CK 

83 

a' 

If 

cS 

88" 

15' 

it» 

CS 

flU" 
SO 

13' 

AJf 

ft/* 
Aa 

II  II  11 

hh 

56' 

43' 

beM 

00 

5?" 

& 
5 
rr 
111 
11 
tf 

6 
R 
3 
*» 


1. 


Figs.  l-O,  TscLermuk:  1,  3,  V**!         slmpli-  crystals:  3,  4,  twmn;  5.  Greenwood  F 
iii^  fotm  wilh  Ihe  gildin^-pkiies  p  (l^US),  (  [.\^^\ 

CoTiimon  forms  c,  h,  0  (112),  ^  (111):  *"  ueuidly  brilliant,  tiUn  tlie  o 
what  lead  su,  but  a,  ^,  often  i^trinted  |  r^aiid  c  also  finely  atriiitt^d  ||  c-d^e  / 
tabular  or  aliurt  priemjitic;  the  pvramidrtl  faces  ofti'-n  repeatud  in  oscilla 
Djitioii,    VicitJiil  forms  Tiot  nnfioinmon.    Crystals  often  uppai-entlv  rhom 

symim'try  &ince  r  (lOl)  and  2  (132),  z'  (13^)^  whif'h  are  inclined  to  r  ai 
Siinie  mi^le,  often  occur  togetbor;  furtlicr,  the  zones  to  which  these  fi 
are  inclined  liO'*  to  Cfich  other,  hence  the  hexiigonal  ontlinp  of  basid  sei 

IVirtB*,  according  to  thft  niiciv  law,  tw.  ph  xi  plane  in  the  prismati 
sometimes  contnot-twins  with  the  tw.  pi,  also  the  comp.-faoe,  and  eithor 
cally  or  nnHymmetnciiUy  sltnatod.  Also  fomp.-factf  r  one  crystal  abovi 
mid  either  right-htindcd  (f.  3)  or  left-handed  (f.  4).  Often  in  dissemin 
fiometimes  in  mussive  ng-gregations  of  cletivable  Bcalee. 

Cleavage:  briaal,  highly  ptrfoct;  planes  of  eeparation  J  b  and  ft  (111 
loaa  definitely  deti^rmiiied  pyramids  (ll'2,  111,  114)  in  the  unit  Sf^ries,  , 
tliL*  pereupsion-figiire,  Tsch.  Gliding-planes  p(205),  C  (135)  shoM'n  in  tl 
fijjnre  inclined  nborft  6()°tor;  also  o"  (104)  inclined  55'°  to  c^,  and  pei 
These  g]idin((-t>lanes  yield  pseiido-erystalline  forma  (L  51  which  ait 
prominent  with  anomitLi.  Etcliinp-fio;ni  e3  in  general  liexagonal  in  form. 
—3.  =^  2'7-3*l.  Luster  splendent,  and  more  or  less  pearly  on  a  e] 
face,  and  souietimefi  snbnniftallic  when  black;  lateral  aorfacea  vitreouHW 
and  aliifiing.  Colors  nsiuilly  green  to  blaf?k,  often  deep  black  in  thick  i 
Bometimes  even  in  tliin  lamina?,  unless  the  lamiufe  are  very  thin  ;  Buch  t 
green,  blood-red,  or  brown  by  tranfimitted  light;  also  piue  yellow  to  d 
rarely  white.    Streak  nucolored.    Traiis[>arent  to  ojitiqiie. 

Pleochroiam  strong;  absorption  b  =  £  nearly,  for  n  mnch  stronger, 
tions  I   ([H'l)  dark  green  or  brown  to  opaque;  those  X  c  Hijhter  and  doe 
green  for  vibrations  |j  c,  pale  yellow,  green  or  red  for  vibnitioits  X '".  PlcO' 
often  noted,  particularly  about  microscopic  incTusiona.   Optically  — .  Dc 
tion  strong.    Ax.  pi.  usually  |  6,  rarely  X*.    Bx.  (=  a)  nearly' coincide 
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normal  to  c,  bat  indined  about  half  a  degree,  Bometimes  to  the  front,  Bometimes 
the  reverse.   Axial  angle  usnally  very  smulj  and  often  sensibly  nniazial ;  also  np 

to  50°. 

Tscbermak  obtaioeil  on  a  yellow  crystal  from  Vesaviua  (meroxene)  for  the  apparent  angle 
between  Bx.  (=  a)  and  tbe  normal  to  e,  —  88*  red  glaaa  (Nasame);  on  a  bnmn  crystal  -|-  48'  red, 
48' Na,  48'  Tl:  again  on  a  black  crystal  7'  Na,  8  green  gluR.  On  anomlte  from  Greenwood 
FniDBce  the  same  angle  was  —  86'  Na. 

He  also  gives  tbe  following  axUI  anglee  (cf.  anals.  beywid)  for  meroune: 

Morawitza.  oliw  green  SE,  =   0°  to  4°  [2£«r=  8*  W 

VwuTius,  yelltm        2Er  =   6°  16'  3Ey  =  6"  34'   brown  SEr  =  7*  59'        SE,  =  8'  10' 

deep  brmen  SEy  =   7'  51'  28^,=  8°  18'            SEr  =  8"  21'        3E,  =10"  38' 

darkffreen  3E,  =  12'  33-  SE,  -It'  48'            2X^=18''  18'   alBo3£f  =87*  80* 

Cherbarkul,  Uoofc       SE,  =  80'    .  Albani  Hts..  Mm*      SEy  =  68" 

Aoomlte,  L.  Baikal  2Er  -  12°  44'  and  16".  Also  3£^  =  15*  42'  and  12'  20'  on  different 
parts  of  the  same  specimen.  Again.  2Er  =  12°,  14°  13',  the  axial  angle  diminiBbing  witb  increase 
of  iton. 

Greenwood  Pumace      2Er  =  13'  55'  red  glass    ZE,  -  12'  40'  Na    3Eyr  =  12°  85'  green  gla» 

Comp.,  Tar. — In  most  cases  an  orthosilicate,  and  as  shown  by  Tschermak  chiefly 
ranging  between  (H,K),(Mg,Fe),{Al,Fe),Si,0„  and  (H,KL(Mg,Fe)  Al,Si.O.,.  Of 
these  the  second  formnla  may  be  said  to  represent  typical  biotite.    The  amount  of 
iron  varies  widely  as  shown  in  the  analyses  which  follow. 
Biotite  is  divided  into  two  classes  by  Tscbermak: 

I.  Mkroxbne.  Axial  plane  I  11.  Anomitk.  Ax.  pi.  lA.  Of  these,  meroxene  Includes 
Dearly  all  ordinary  biotite,  while  aoomite  is.  so  far  as  yet  observed,  of  restricted  occurrence,  tbe 
typical  localities  being  Greenwood  Furaace,  Orange  Co.,  N.  Y.,  and  L.  Baikal  la  E.  Siberia  (see 
also  beyond).  An  attempt  was  made  by  Tschermak  to  establish  a  separate  composiiion  for 
anomlte,  but  the  observations  are  too  few  to  establish  this,  if  indeed  a  uniform  difference  really 
goes  with  the  change  in  optical  obantcter,  which  seems  improbable.  Meroxene  is  Breilhaupt  ■ 
name  early  givea  to  tbe  Vesuvian  bioUte.   Anomlte  Is  from  ayoftof,  contrary  io  law. 

BtiryioioUie,  of  Knop,  is  a  kind  of  biotite  from  Schelingen  In  the  Katserstuhl,  containing  7*8 
p.  c.  baryta,  anal.  28, 

A  chrome  magneeia  miea  (Chromglimmer)  of  a  green  color,  from  Sohwarzensteiu,  In  Ziller- 
thal.  afforded  Schafbautl  (Lieb.  Ann.,  46,  826,  1843)  over  5  p.  c.  of  oxide  of  chromium.  He 
obtained:  SiO,  47-68,  AUG,  16-15,  Cr,0|  5-90,  Fe.0,  6-72,  UnO  1-05,  MgO  11'88.  KaiO  117, 
K.O  7-37.  H.O  2-86  =  98  aS. 

SiderephifUite  of  Lewis  ia  a  black  mica  from  the  Pike's  Peak  re^on,  In  which  the  mwieslum 
fs  chiefly  replaced  hy  ferrous  Iron;  cf.  anal.  81,  which  gives  the  formula  8Ht0.6(K,^la,Ll)tO. 
2IFeO.10AUO,.80SiO, 

HaughionUe  is  also  characterized  by  tbe  large  amoimt  of  iron  replacing  magnesium.  O.  => 
2-96-8'13.  Fuses  with  dif&culty  to  a  black  magnetic  globule.  Color  dark  brown  to  jet  black. 
Axial  angle  small.  Occurs  mostly  In  granitic  and  gneissoid  rocks,  also  in  diotyte.  at  various 
Scottish  localities,  as  from  hombleudlc  gneiss  of  Koueval;  the  hill  of  Capval;  Nlshibost;  from 
tbe  shore  of  Loch-na-Muilne;  Flonaven  in  Sutherland:  Ben  Stack;  Rispond;  Clach-an-Eofn; 
Klnnaird's  Head,  Aberdeenshire;  Cove  near  Aberdeen;  Lairg,  in  Sutherland;  Portsoy  In  Bfuift- 
sbire.    Cf ,  anal.  80.    Named  after  Dr.  Samuel  Haugbton  of  Dublin. 

Manganophyllite  occurs  In  crystals,  thick  tabular  |  o;  also  tabular  \  b  with  m  and  o  strongly 
developed.  Forms:  h,  c.  m.  e,  o.  fi.  t  (p.  627).  Angles  (meae.,  Flink):  c«  =  65'  88'.  co  =  72*  *r, 
ett  =  81°  ZV,  bo  =  61°  38'.  bfi  =  60°  38'. 

In  aggregations  of  tbin  scales.  Color  bronze-  to  copper-red.  Streak  pale  red.  Translucent 
and  rose-red  in  thin  scales.  Pleocbroism  strongly  marked,  but  varying  with  the  composition: 
I  e  <&,  c)  colorlessor  pale  yellowisb  red;  xe  (s)  deep  r,eddish  brown.  Absorption  in  some  varieties 
a  nmxlmum  for  rays  with  vibrations  i  c  unlike  other  micas.  In  others,  which  contain  most 
manganese,  absorption  normal,  like  biotite,  here  s  red-brovra,  t  and  c  dark  brown.  Oertatn 
intermediate  kinds  show  no  pleocbroism  (Hamberg). 

In  composition  maaganopliyllite  is  a  manganesinn  biotite,  but  varying  widely  In  tbe  relative 
amounts  of  manganese  and  other  elements.    Cf.  anals.  S8-36. 

AnaL— 1,  John,  Min.  Mitth.,  242.  1874.  2.  Haram,  Min.  Mitth..  82.  1878.  8,  Smith  A 
Brush.  Am.  J.  Sc.,  16,  45,  1858.  4,  Rg.,  Min.  Ch.,  Erg.,  118,  1886.  6,  Rumpf,  Min.  Mittb.. 
1T7,  1874.  6.  7,  Rg.,  Jb.  Min.,  2.  237,  1885.  8,  Pisani,  C.  R.,  83,  167,  1876.  9,  Berwerth. 
Min.  Mitth..  112.  1877.  10,  Rg.,  Min.  Ch.,  Erg.,  118,  1886.  11.  Zellner.  13-19,  Rg.,  1.  c. 
20,  Becker,  Zs.  Kr.,  17, 180,  1889.  31.  Clarke  &  Riggs,  Am.  J.  Sc.,  34. 186. 1886.  33,  Schloepfer, 
Rectaerches  sur  la  comp.  d.  micas,  etc.,  1889.  28-38,  Enop,  Zs.  Er.,  13,  604,  1887.  39,  Hawei, 
Am.  J.  Sc..  11,  481.  1876.  80.  Heddle,  Min.  Mag.,  3.  73,  1879;  also  numerous  other  analyses, 
ibid.,  p.  Bl,  and  4, 381, 1881.   81,  Lewis  &  Oenth,  Proc.  Ac.  Philad.,  Jan.  38, 1676.   83,  Clarke  A 
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Rfgps,  Am.  J.  Sc.,  34. 186. 1887.  88,  IgelatrOm.  1.  c.  34,  Flink,  Ak.  H.  Stockh., 
^3>,  7,  TO,  1888.    85,  36,  Hamberg,  G.  FOr.  FOrh.,  12,  567.  1890.  ' 

G.         SiO,  AI,0,  Fe,0.  FeO   MgO  CaO  K,0  Na,C 

1.  Lfike  Baikal  2-870      40  00   17  28   0  72   4  88   28-91     —    8  57    1  47 

2.  Greenwood  F.         3  846      40  81    16-47   2-16   5-93   21-08     —    9  01  1-55 

3.  "  89-88    U-99   7-68     —    23-60     —    911    1  12 

rci  ( 

4.  Monzoni.  drk.  gm.  41-70   16-86   3  28   3  74   24  70     —    8-93  0-28 

5.  Morawltza  2  75       4016    15  79   2  58   4  13   36  15    tr.    7  64   0  87 

8.  BmnchviUe,  Noofc    2-898      44-94  81-69  4  75  8  90     —      —    8  00  0-59 

[Li,0  ( 

7.        "  8  030      88-47   24  37   765  11  87     —       —    964  113 


[Li,0  ] 


8,  Chei«ter,  Mass., 

Euehlorite  2-84 

9.  Vesuvius  3-86 

10.  Arendal,  black 

11.  Chebarkul  S'OO 

13.  Miii^ik,  black 
IS.  FilipBtad 

14.  Sterziog 

15.  Persberg 

16.  Kenchthal 
IT.  USWttii,  grem-brnum 

18.  St.  Dennis 

19.  Brevik,  gram 
SO.  Freiberg 
21.  Aubuni,  He. 

23.  Mioak  8-084 

28.  E55tenbBCh 

24.  Freienbach 

25.  EiiBloD,  Pa. 

26.  HiKhberg 
ST.  KlHuseoalp 
28.  Hcbelingen 

BarydnotiU  36-83   18-82   2  63     —    28-34   7-81'  6-27  1-01 

29  Middletown,  Ct.      3-96     4  85-61    20  03   0  18  23-04'    6-23     —    9  69   0  52 

[F  0-76,  Li,0  0-98,  C 

30.  Jtifmeval, 

Haughtonite         8  08        87-16   1501    7-69  18-89"    888    118   818  1-60 

31.  Pike's  Peak  [Li,0  ( 

Sidarophyllite       8-1         86-68   20-41    1-55  27-60'    1-14   0-81    9  30   l  Ofl 
33.  Pike's  Peak  84-21    16  53  20  15  1  5  08'    1-84   0  48   6  50  143 

>Idc1.  MdO,  In  9,  0  59  p.  c;  in  19.  3  64;  in  20,  0-50;  in  31,  0  86;  in  32,  0  95;  in  39. 

1-04;  in  81,  310;  in  83,  0  91.  *  BaO.  •  BaO  6  84,  SrO  0 


89-66 

15-95 

7-80  — 

33*35 

10-35 

39-80 

16-95 

0-48  8-45 

31-80 

0-83 

7-79  0-49 

14-58 

4-58  8-03 

14-48 

5-44  14-75 

82-49 

12-84 

6  -56  25-13 

530 

~ 

9-59  0-88 

ITiO.  4 

88-20 

16-45 

8-63  9-69 

16-58 

1  50 

0-17  0-18 

89-82 

1925 

3-62   6  78 

30-00 

1-41' 

8-38  0-66 

87-77 

1506 

6  68  14-48 

12-26 

8*28  0-27 

[TiO,  2 

87-67 

18-70 

6-48  15-28 

0-73 

8-98  1-92 

89-01 

15-44 

9-37  13-67 

11-80 

8-62  014 

87-98 

24  89 

7-85  14-87 

0-38 

8*64  0-40 

82-97 

11-88  16-48  34-36« 

1-08 

8-03  0-80 

[TiO,  3 

84-70 

1717 

3-11  10-65* 

9-53 

8-91  1-34 

[TiO,  4 

84-67 

80-00 

3-43  16-00* 

1-98 

7-56  1-67 

88-34 

14-00 

6-92  24-62> 

5-15 

040 

7-77  1-4B 

[TiO,  4 

810, 

AI.O, 

Fe,0,  FeO 

MgO 

CaO 

K,0  Na,C 

87-60 

10-68 

2-20  15-04 

1824 

6-18  0-71 

[Cr,0,  0 

82-83 

18-40 

1-46  19-90 

11-56 

7*53  3-00 

84-83 

16-91 

4-10  16-06 

13  98 

7-48  2-40 

86-43 

1703 

2-83   7  04 

30  53 

6  64  3-60 

87-90 

18-88 

4-22  16-86 

1420 

6-06  0-50 
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BtO.  AUO.  Fe,0,  MdO  CaO  MgO  E,0  Na,0  H*0  7 

8&.  Falsberg               88  90  11*00   8-78*  31-40  8  20  10  01       S'51       1*60  —  =100 

81.  Uogban               4186  16  08  4  66    6  41     —  18-87  11*48  8*00  4*62  0-40=  09-8S 

85.  Falsberg,  rwUrn.    40  64  9-48  8  66    0-68    —  28  81  10*00  0  86  4  80  0-S0Li,O0-29 

[=  101-48 

86.  "       dOnfcftrn.  86-43   12  64  4-00^  17*18  0  20  14  78  8*78  0*88  4*60  0 mi.OO-40 

r=  100  11 

•  PW).  *  0*70  Mn,0, 

Pyr^  ate. — In  the  closed  tube  gives  a  IHtle  water.  Some  varietfea  give  the  reaction  for 
fluorine  in  the  open  tube;  some  kinds  give  little  or  no  reaction  for  ircm  with  the  fluxes  while 
others  give  strong  reactions  for  iron.  B.B.  whltena  and  fuRea  on  the  thin  edges.  Completely 
decomposed  by  sulphuric  acid,  leaving  the  silica  lo  thin  scales. 

Manganophyllita  becomes  black  upon  ignition  and  gives  a  strong  manganese  reaction  with 
the  fluxes.   Soluble  in  hydrochloric  acid  with  separation  of  silica. 

Ofas.— Biotite  is  a  common  constituent  of  the  crystalline  rocks,  granite,  gneiss,  mica  schist, 
etc.,  being  often  associated  with  muscovite  and  sometimes  largely  taking  its  place.  Also  very 
common,  as  muscovite  is  not,  lo  eruptive  rocks  of  all  a^,  syenite,  audesyte,  trachyte,  etc. 
Further,  it  occurs  as  a  result  of  secondary  action  in  certain  contact  rocks,  and  as  produced  by 
the  alteration  of  a  variety  of  species.  It  is  not  infrequently  associated  in  parallel  position  with 
muscoTfte,  the  latter,  for  example,  forming  the  outer  portioos  of  plates  having  a  nucleus  of 
biotite;  sometimes  in  similar  plates  the  two  species  are  in  twinaing  position  with  reference  to 
each  other  (cf.  Lex.,  Jb.  Min.,  680.  1878). 

Some  of  the  prominent  localities  of  crystallized  biotite  are,  aa  follow:  first  of  all,  Vesuvius, 
where  it  is  very  common  and  occurs  particularly  in  ejected  limestone  masses  on  Monte  Somma, 
associated  with  augite,  chrysolite,  nephelite,  humite,  etc.  The  crystals  are  sometimes  nearly 
colorless  or  yellow  and  then  usually  complex  in  form;  also  dark  green  to  black.  Occurs  also  in 
the  Albani  JHts.;  Mt.  HoQEonf  in  the  f^usaihal,  in  green  or  greenish  black  crystals;  Schwarzen- 
stein  in  tlie  Zillerthal  and  in  the  Pfltschthal  with  black  tourmaline;  Bezb&nya  and  Horawltza 
in  Uungnry:  Schelingen  and  other  points  In  the  Eaiserstuhl;  the  Laacher  See;  on  the  west  side 
of  L.  Ilmen  near  Miask,  etc. 

In  the  United  States  ordinary  biotite  is  common  in  granite,  gneiss,  etc.,  but  notable  localities 
of  distinct  crystals  are  not  numerous.  It  occurs  with  muscovite  (wh.  see)  as  a  more  or  less 
prominent  constituent  of  the  pefpmtyte  veins  in  Maine.  New  Hampshire,  Massachusetts,  Con- 
necticut, Pennsylvania;  also  dmilarly  in  Virginia  and  North  Carolina.  Interesting  specimens 
have  been  obtamed  at  Litchfield,  Me.;  Acwortb,  N.  H.;  Craftsbury,  Vt.  (nodular  masses  of 
biotite  cemented  quartz);  Portland,  Middletown,  Brsnchville,  Conn.;  St.  Lawrence  Co., 
N.  T.;  in  N.  Carolina,  in  crystals  at  the  mica  mines  of  Mitchell,  Haywood,  Tancey  counties, 
and  especially  Macon  County;  in  the  Pike's  Peak  region  in  Colorado,  where  the  variety  sidero- 
phyllite  was  obtained. 

The  variety  anomtto,  as  already  noted,  is  rare.  The  typical  localities  are  L.  Baikal  in 
eastern  Siberia,  where  it  occurs  with  apatite,  diopside,  etc.,  in  a  coarse  granular  limestone  on  the 
river  Sliudianka;  also  at  Greenwood  Furnace,  Orange  Co.,  New  York,  where  it  Is  characterized 
by  the  pseudo-crystalline  forms  (f.  5,  p.  638),  often  rhombohedral,  showing  the  gliding-planes 
p,  C.  A  few  other  occurrences  have  been  noted,  as  in  gneiss  at  Steinegg,  Lower  Austria;  the 
nepfaelinyte  of  the  Katzenbuckel;  iKrsautyte  of  Michaelstein  near  Bhtnkenburg  in  the  Harz;  in 
melilite-oasalt  of  AlnO,  Westemorrland,  Sweden,  etc. 

ManganophylUte  occurs  in  cavities  filled  with  calcite,  with  tephroite,  rhodonite,  richterite, 
less  often  hematite,  magnetite,  garnet,  etc.,  at  the  Harstig  mine  at  Fajsberg,  Wermland, 
Sweden ;  also  at  L&ngban  and  probably  at  Jakobaberg  near  Nordmark.  Named  from  manganete 
and  tfiuXXov,  Uaf. 

bee  further  on  localities  under  the  varieties  above;  also  phlogopite.  lepidomelane,  following, 
which  are  probably  to  be  rqguded  as  hardly  more  than  Well  characterized  varieties  of  biotite. 
Biotite  is  named  after  the  French  physicist.  Blot  (1774-18ffii). 

jUt.— Bioiite  Is  often  altered  by  the  assumption  of  water  and  oxidation  of  the  iron  and  many 
supposed  species  have  beeo  based  upon  such  products;  a  loss  of  transparency,  a  bronze  luster  on 
the  surface,  etc.,  are  early  changes.    Cf.  below,  and  also  under  the  vermiculiles. 

.Artif.— See  p.  618. 

Ref^'Ratb,  Vesuvius,  Pogg.,  Krg.  Bd.,  6,  866,  1878.  He  showed  that  the  angles  er  and  M 
mre  sensibly  equal;  measurement  gave: 

001  A  101  =  80"  0'  001  A  182  =  80'  1'  001  A  l82  =  80°  0' 

The  pontion  of  Tschermak  is  here  followed  (cf.  p.  680).  In  his  original  paper  Tscheimak 
amimed  the  fundamental  angles  (Rath)  «r  =  80'  0',  «  =  80'  Oi',  oo'  =  57°  10*.  which  give: 

d-.i-.h^  0-6777  :  1  :  8-2772         yS  =  89"  5»|' 

or,  if  JT  =  110  (Tschermak,  Min.,  1888) 

dit.t  =  0-6777  :  1  :  81ft32         >S  s  84'  68'. 
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If  the  first  bxIaI  ratio  Ib  accepted  the  signs  of  tlie  planes  must  be  changed,  that  is  r  =  JOl, 
M  =  221,  etc.  It  is  obvious,  however,  that  the  angles  are  not  decisive  in  showing  ou  which  side 
the  obliquity  really  lies,  hence  the  position  here  taken,  with  fS  =  90°,  is  to  be  regarded  as  cnn- 
Teutiooal  Duly.  With  Koksbanjv  and  some  other  authors  the  position  iu  this  regard  is  revereed: 
moreover,  the  axis  i  (Kk.)  has  ODiy  half  the  length  heie  taken,  hence  wiui  him  0  =  111, 
r  =  201  (g),  e  =  iil  {d).  etc.  Laspeyres  has  proposed  another  jiosition  for  biotite  to  bring  it  into 
correspoudence  with  Koksharov's  position  of  clinochlore.    Cf.  Ze.  Kr.,  I?,  641,  1890. 

Cf.  Tschei-mak,  1.  c,  also  PhillipB,  Min..  103,  1887;  Mgc,  Suppl.  Bibl.  Univ..  6.  801, 1847; 
Mir.  Min.,  887,  1852;  Kk.,  Min.  Knssl.,  3,  113.  291,  7.  225.  8,  5.  Mem.  Akad.  St.  Pet.,  1677 
(read  May  17);  Dx.,  Min.,  I,  484,  1862;  Hbg.,  Min.  Not.,  7.  15,  18fl6:  Rath,  I.  c.  Hbg.  (1.  c) 
discusses  the  earlier  results  and  gives  a  list  of  planes,  noted  by  different  authors,  referred  to  the 
rhomlH>hcdnd  form.  Some  of  Uie  forms  deduced  frran  early  obaerratlona  must  be  regarded  u 
doubtful. 

'  The  mica  taw  is  here  and  elsewhere  stated  in  the  form  given  by  T^hermak.  Brfimr 

S refers  to  regard  the  normal  to  c  (001)  as  the  tw.  axis  and  the  angle  of  revolutlob  130".  8eeZi. 
16,  24r-ll,  18B0,  18,  874,  1890;  also  Hamberg,  G.  FOr.  FOrb..  12,  685,  1890. 

The  following  have  probably  been  derived  from  biolite;  still  other  alteration  products  are 
noted  under  the  vermicufiies,  to  which  some  of  these  approximate. 

Rdbellan  Breit/i.  is  considered  an  altered  biotite;  it  occurs  in  small  hexagonal  forms,  of  a 
red  color,  in  the  basalt  of  the  Laacher  'See  and  elaewheie.  Cf.  Uollrung,  Min.  Hitth.,  6,  801, 
1888. 

EuKAHFTiTK  Ksnngott,  Veb..  1858.  58,  1855,  described  under  the  name  (MloriiahiUS^ 
Mineral  in  Ber.  Ak.  Wien.  11,  609,  1858.  A  hydrous  biotite,  probably  a  result  of  alleratioo, 
from  Presburg,  Hungary.   It  is  between  mica  and  chlorite  In  its  characters. 

VoiQTiTB  SehnM,  Pogg..  97, 106, 1856.  Probably  a  hydnted  biotite;  It  occurs  In  a  graphic 
granite  at  Ehrenberg  near  iTmenau.   Bee  Oth'Ed.,  p.  486. 

RAHTOLrrB  Bhepard,  Min.,  1887,  Appendix,  p.  vi;  Am.  J.  Sc.,  24, 188,  1857.  Slmilir  to 
Toigtite,  from  Monroe,  N.  Y. 

Htdsobiutitk  H.  G.  Lewi*.  A  hydrated  biotite.  The  name  has  been  similarly  but  mm 
definitely  used  by  Schrauf,  Zs.  Kr..  6,  881,  1882. 

FsEDDOBioTiTE  A.  Knop.  Zs.  Kr.,  12,  607,  1887.  An  altered  biotite  occurring  hi  tfae 
granular  limestone  of  the  Schelinger  Matten  in  the  Kalserstuhl.   Analysis,  Knop  uid  Wagner: 

SiOi      TiO.     AUOi     1^0.    Hn,Oi    MgO      KtO    NaiO  H«0 
{  85  91      1-18      1618      10-85      0-89      22  80      2  90      (r.       10-77  =  100-45. 

Babtonite  Jhimont,  Dx.  Min.,  1,  498,  1862.  A  mica  io  large  plicated  plates,  of  a  greenish 
brown  color,  grensy  luster,  very  small  optical  angle,  easily  fusible  into  a  black  euamel,  discovered 
by  Dumont  in  a  quartzyte  from  Bastogne,  Belgian  Luxembourg.  The  same  mica  in  smsli 
pearly  scales  of  a  bronze-like  color  has  been  investignted  by  Element  and  shown  Io  be  a  some- 
what altered  iron  mica.  G.  =  2-928.  2E  =  10"  45-12''  54'.  DispersioB  fjl<v.  B.B.  exfoliates 
and  fuses  finally  to  a  black  magnetic  glass.  Decomposed  in  hot  acid.  Analysis,  EJement. 
Bull.  Mus.  Belg.,  1,  40,  1882. 

SlOt     AliOi    Fe,0,    FeO    MgO    CaO    KtO    Na>0  H|0 
Llbtamont       86-01     20-04    20  01     878    7  96    0  05    8  07    0'23    6il8*  =  99-87 

•  Below  800°  1-61  p.  c. 


1. 


462A.  Fhl<^pite.   Magnesia-Mica  pf.   Rhombic  Mica.   Rhranbenglimmer  pt.  Phlogtqiit 
(fr.  Antwerp,  N.  Y.)  Bi-eith.,  Haiidb..  398,  1841. 
Muimennic.    In  form  and  angles  near  biotite. 

Forms:  &  (010,        e  (001.  0),  Jf  (221.  -  2),  0  (112,  -  (),  ^  (111,  1).   Measured  angles 

cM  =  85%  CO  ~  78°.  e^  -  81°  80'. 

Twins  as  with  ordinary  biolite  (p.  628)  united  by  c  (f.  1);  also  united  by  a  vertical  plane 
and  then  showing  a  fine  feather-like  striation  I  edge  c/b.  Crystals  often 
large  and  coarse.  Usually  oblong  six-sided  pnsms,  more' or  Iob  tapering, 
with  irregular  sides. 

Clenviige:  basal,  highly  eminent.  Thin  laminee  tough _and  elastic. 
Farting  |  er  (104)  and  C  (1^6)  as  with  biotite,  p.  628;  also  1 134  inclined 
about  7r  to  c;  H.  =  2  6-8.  G.  =  2-78-3-85.  Luster  pearly,  often  sab- 
metallic  on  cleavage  surface.  Color  yellowish  brown  to  brownish  red, 
with  often  something  of  a  copper-like  redection;  also  pale  brownish  yellow,  green,  white, 
colorless.  Transpnrent  to  translurenl  in  ihin  folia.  Often  exhibits  asterism  in  transmitted  lighi. 
due  to  regularly  arranged  inclusions  (see  below). 
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distinct  in  colored  rnrieties:  t  brownish  red,  il  brownish  ^reeo,  a  yellow.  Ab- 
a.  Burgess.  Optically  — .  Ax.  pi.  I  b.  Bx,  nearly  j.  e.  AppHrent  angle 
—  9'  green,  Burgess;  al30  V  19'  Natural  Bridge.  Axial  angle  stuail  but  vaiiable 
specitueu,  from  0°  to  17°  35'  for  red.  iJi^  ~  IT  26'  Edwai-ds  (anal.  4).  Diaper 
I  axial  angle  appean  to  increase  with  the  amount  of  ircm.  Cf.  i5illiman,Sth£d., 
.  Sc..  10.  872, 1»50. 

iiignesium  mica,  near  biodte,  but  containing  little  iron.  Potassium  is  prominent 

cus,  and  in  moet  cases  fluorine.   Typical  phlogopite,  according  to  Clarke,  is 
I 

-where  K  —  H.K.MgF.  The  Burgess  phlogopite  corresponds  very  closely  to 
1  +  K(MgF)Mg,Al(8iO0>-  Clarke  and  Schneider,  Am.  J.  Sc.,  40.  410, 
8,  discussed  by  Peulleld  and  Sptrry,  conforras  to  tbe  orlliosilicate  foimula, 
>0t.    Cr.  also  Clarke,  1.  c. 

;opite  cannot  be  sharply  separated  from  biotite,  its  ctiaracter  and  method  of 
>  far  constaDt  and  peculiar  that  it  is  most  naturally  placed  by  itself,  while  per* 
ig  the  full  rank  of  an  independent  species. 

udwig,  Min.  Mitth.,  240,  1874.    3,  Neminar,  ib.,  p.  241.    S,  Poppovits.  ib. 
quoted  by  Twhermak,  Ber.  Ak.  Wien,  78  (1),  81,  1878.   5-7.  Hg.,  Mio.  Ch., 
8.  E.  S.  Sperry,  Am.  J.  6c.  36,  829. 1888.   9,  10,  Clarke  and  Schneider,  40. 
2,  Penfleld,  priv.  contr. 


a.            SfO,   A1,0,  Fe,0,  FeO   MkO   BaO  K,0  Na,0- 

2-867      43-48  13  76  0  16  1-35  27  20   —  8  06  I  'SO 

Pa.?  2-779      44-29  12-12  1'40  144  37  86   —  7  06  8  16 

2-742      42-26  15  64  0-23  1-52  27  28   —  8-68  — 

.Y.                40-64  14-11  2-28  0-69  27-97  2-54  8  16  1-16 

42  55  12-74  131  0  49  27  62   —  8  93  0  83 

43  17  13-43  1-51   —  27  47   —  8  73  0-89 


48  00  13-27  1-71   —  37-70  — 
3*799   {  44-81  10  87   —  0  81  38-90  — 

45-05  11-36  —  014  29  88  — 
89  66  17-00  0-27  0-30  86-49  0-63 

m  2-862  42-06<  18-21  0-16  O  il  28-16  2-W 
t       2  950      40-63  18  04  1  12  7  62  21  47  0  04 

;1.  0  08  Li,0.  » Incl.  0  07  Li.O. 


10-32  0-30 
8-40  0-46» 

8-  58  0-68^ 

9-  97  0-60 

8-78  1-04 
10-14  0-57 

•  Incl.  0.» 


H,0  P 

0-  92  4-21  =  100-39 
3-09  1-94  =  100-36 
2  91  2  -19  »  100  66 
8-21  0-82  =  101-58 

1-  18  4-59  =  100-23 
0-40  6-41  Li,O0-53 

[=  101  04 
0-88  5-67  =  lO-i-35 
542  —  ignOOO') 
[0-96  =  100  18 
5-87  —  =  100  28 
3-99  8-24  Ti,0  0-56 

[=  100-60 
3-10  8-07  =  101-77 

2-  47  4  00TiO,116 

[=  ioa-8» 

J  TiO,. 


'In  the  closed  tube  gives  a  little  water.  Some  varieties  give  the  reactioo  for 
ipen  tube,  while  moat  give  little  or  no  reaction  for  iron  with  tlie  fluxes.  B.B, 
les  OD  the  thin  edges.   Completely  decomposed  liy  sulphuric  add.  leaving  tlie 

iles. 

gopite  is  especially  characteristic  of  serpentine,  and  crystalline  limestone  or 
often  associated  with  pyroxene,  smpbibole,  etc.  Promiaent  localities  are:  Pargas, 
stalline  limestone  with  diop»de.  pargaslte;  Aker  and  Sala  in  Sweden;  CBmpo> 
rlHnd  (Tessin),  in  dolomite;  Ratuapura.  Ceylon,  etc. 

occurs  also  in  New  York,  at  Gouverneur,  of  a  brownish  copper-ted;  at  Pops'a 
ence  Co. ;  Natural  Bridge,  Jefferson  Co;  colorless  at  Edwards, 
.   Also  at  Sterling  Mine,  Morris  Co.,  N.  J.,  rich  yellowish 
Ig  to  red,  in  limestone;  at  Siicka^unny  mine,  N.  J.,  deep  olive- 
ig  to  yellow,  in  limestone;  Newton,  N.  J.,  yellow,  in  limestone; 
HW';  Lockwood,  Sussex  Co.,  N.  J.,  deep  olive-brown,  like  the 
Y.,  in  limestone.    The  crystals  at  Clarke's  Uill,  St.  Lawrence 
.rge,  sometimes  nearly  two  feet  long  (f.  2), 
and  South  Burgess,  Ontario,  in  fine  crystals,  sometimes  very 
irenville,  Buckfagham,  Templeton.  and  elsewhere  in  Quebec; 
imoD  in  the  crystalline  limestones  of  the  Laurentlan. 
im  tpXoyamoi,  fre-Wu,  in  allusion  to  the  color, 
iin  of  phlogopite.  seen  when  a  caodle-flame  la  viewed  through 
a  common  character,  particularly  prominent  in  the  kinds  from 
York  and  Canada.   It  has  been  shown  to  be  due  to  minute 
ions  arrHBged  chiefly  in  the  direction  of  the  rays  of  the  pressure- 
611),  producing  a  distinct  six-rayed  star;  also  parallel  to  the 
rcuitsion-figure,  giving  a  secondary  star,  usually  less  prominent 

-e  of  these  inclusions  is  uncertain,  and  the  same  mineral  may 
the  cause.   Rose  suggested  cyanite,  but  later  referred  them  to 
rutile  needles  have  been  noted  by  Sandberger,  and  also  liy 
ler  tourmaline  by  Rosenbusch.   Cf.  the  following  authors: 
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Q.  Rose,  Ber.  Ak.  Berlio,  614.  Oct.  80,  1863.  Sandberger.  Jb.  Mfn.,  2.  102,  1882.  Lex., 
TempleioD,  Bull.  Boc.  Mid.,  8,  99,  1885;  CeyloD,  12,  841.  1689.  Tschermak,  Ber.  Ak.  Wien. 
76  (1),  125,  1877.   KosenbuBch,  Mikr.  Fbys..  487, 18S5.   Lindsren.  quoted  by  Clarke,  Am.  J. 

Sc.,  40,  411.  1890. 

Alt. — Tbe  plilogopites  are  quite  liable  to  change,  loeing  tbeir  elasticity,  becomiDg  pearly  in 
luster,  with  ofteu  brownish  spots,  as  if  from  the  hydration  of  tbe  oxide  of  Iron.  In  some  cues 
an  alteration  to  steatite  and  serpentine  has  been  observed.  A  number  of  different  "Termicu- 
lltes  "  derived  from  phlogoplte  bare  been  described,  as  noted  beyond. 

Abpidolite.    Aspidolitb  F.  v.  Kobell,  Ber.  Ak.  Mnncben,  Mnrch  6. 18M. 

An  olive-green  Aica,  brownish  yellow  in  thin  leaves,  with  pearly,  submetallic  luater.  Occnn 
in  aggregations  of  prismatic  crystals.   Axial  angle  11°  5S'.    Analysis  gave; 


O.  =  2-72 


StO. 
46-44 


A1,0. 
10-50 


MgO 
26*80 


FeO 
9-00 


NaiO 
4-77 


K.0 
2*52 


H,0 

1-88  =  100-8S 


The  composition  approaches  that  of  a  soda  phlogoplte,  but  it  needs  further  examination. 

B.B.  exfoliates  like  Termiculite.eivlnff  water  in  the  closed  tube.  In  the  forcepe  difficultly 
(ustble  to  a  dirty  gray-white  glass.  Entirely  decomposed  by  hydrocfaloiic  acid,  leaving  the  silica 
In  pearly  scales. 

Found  in  tbe  Zillerthal.  In  Tyrol,  nssodBted  vrith  chlorite. 

463B.  I>«pidomalaus.   ffausjnann,  Oel.  Anz.  OOtt.,  94S,  1840.    Annlte  Dana,  Hin.,  1868. 

In  small  sis-sided  tables,  or  an  aggregate  of  minute  scales.  Sometimes  (Bgr.,  Zs.  Er.,'16, 
189,  1890)  in  distinct  crystals  with  the  forms: 

fi{010,  W),  c(001,  0),  ff  (301.  -  a-i),  y(043,  4-i),  o  (112.  -  J),  3f  (321,  -  2).  (111,  1). 
Angles  (Bgr.):  ex  =  W  48',  cJf  =  85°  391'.       =  «1°  2^,  MM  "  =  59°  48',  mm'  =  59*  13'. 

Clebvage:  basal,  eminent,  as  in  other  micas.  Somewhat  brittle.  H.  =3.  6.  =  S  O-S-S. 
Luster  adamantine,  inclining  to  vitreous,  pearly.  Color  black,  with  occasionally  a  leek-green 
reflection.  Streak  grayish  green.  0[>aque,  or  translucent  in  very  thin  lamiue.  Ax.  plane  |  b. 
Ax.  angle  small,  from  0°  to  8°.   For  anal.  6, 

Oomp.— Cbietiy  characterized  by  tbe  large  amount  of  ferric  iron.  In  part  an  orthosilicate, 
in  part  a  more  basic  compound.  It  can  hardly  be  regarded  otherwise  than  as  a  variety  of  biotite. 
Anal.  6  gives  (H,K),Fe,(Fe.Al)4(SiO0i. 

Anal— 1,  Soltmann,  Fogg.,  60,  664,  1840.  2,  Haughton,  Q.  J.  G.  Soc.,  15.  139,  1858. 
8,  Scheerer,  Za.  G.  Ges.,  14,  56,  1862.  4,  Rube,  ibid.  5,  Baltzer,  Jb.  Afin.,  654,  1872.  6,  Rg.. 
Min.  Ch.,  Erg.,  119.  1886.  7,  Flink,  Zs.  Er.,  16,  191,  1890;  earlier,  Scheerer.  8,  9,  Riggs, 
Am.  J.  Sc.>  31,  268,  1886.  10,  Id.,  ibid.,  34,  188.  1887.  11.  Clarke  &  Schneider,  ib..  40,  410; 
1890.   13,  Cooke,  ibid.,  43,  233,  1867.    18,  Riggs,  ibid.,  Am.  J.  Sc.,  32,  860,  1886. 


1.  Wermland  Q.  =  8.00 
3.  Ballyella 
8.  Fteiberg 
4. 

5.  Adamello  O.  =  8*07 

6.  "Brevik" 

7.  Langesund  flord 

8.  Litchfield,  Me. 


9. 


10.  Baltimore 

11.  Port  Heniy 

12.  Annita  G.  s  8*160 
18. 

•  In  orig.  6-40  NaaO. 


BiO.  TiO,  Al,0,  Fe,0,  FeO 

87-40   ^  11-60  27-66  13-48 

85-  6S  —  17-06  28-70  8*55 
87-60  8-06  17-87  13-98  9-9S 

86-  89  8-16  15-00  16-29  6-95 
86-48   —  14-40  16  71  17  40 

82-  97  2-43  11-88  16-48  20-72 

84-  87  4-68  6-84  34-89   7  47 

83-  09  —  18-53  19-49  14  10 
83-85  —  17-47  34  33  1811 

85-  78  —  16-89  14-55  11-Q3 
84*68  2*70  18-S8  7*80  39-37 
89-66  —  16-78  18-07  17  48 
81-96  8*48  11-88  8  06  80-85 

» Incl.  0*04  Li.O. 


UuO  MgO  CaO  E>0  Ka,0  H.O 

—  0-86       9-80    —  0-flO 

r=  99-15 

1-95  8-07  0-61   9-45  0*86  4  80 
[=99-61 

0-  80  10-1&  0-45  0-68  8-00  3-48 

r=  99-43 

—  9-66  1-76  6-06     —    4  40 

[=  100-15 

Ir.     6-87   1-66   5-54   0  08  — 
=  99-04 

8-64   1-08     —    8-08   0"80  3-85 
[F  1-29  =  102-16 
3-41   4-06   0-78   9  08   218  2-27 
[=  98-92 

1-  42   l-Ol     —    813    1-T»  4-62 

[=  100-92 

1-09    —    0-89  e-40»  0-70  4  -67 
[=  100-83 

1-08  8-67    —    7-76   0-56   4  48 
[=  100-29 

0-41   5-83    —    8-59   0-30*  4*39 
[F  0-84,  (Co,Ni)0  O'SO  =  100-56 
0-60*  0-68    —  10-66  0-59*  1-60 
n9iF«  0-68  =  tO0-4S 
0'8l  0*06  0-S»  846  1-54  4-SS 
[=  100-46 
•MhiO..'    .  *Li,0. 
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PjT^  ate— B.B.  lU  a  red  heat  becomea  brown  and  fusea  toablack  magnetic  globule.  Badly 
decompoaed  by  hydrochloric  acid,  deporting  silica  in  aoalee;  this  is  an  important  distinguishing 
cbaisdo-. 

OtM. — A  scaly-massiTe  mineral  at  Persberg  in  Wermland,  Sweden,  containlDg  embedded 
prisms  of  hornblende,  the  scales  half  a  line  or  so  across;  Langesuud  tio' d,  Norway;  mica-like  at 
Abborforss  iu  Finland:  in  granite  in  Ireland,  at  Ballyellin  in  Co.  Carlow,  Leinster,  at  Ballygiben 
in  Co.  Donegal,  and  at  Canton,  mostly  in  largish  crystals  or  plates  (4  inch  across  and  larger). 
The  Done^  and  Leinster  micas  are  optically  uniaxial,  according  to  Haughton.  Similar  iron 
micas  occur  at  Litchlleld.  Me.,  Baltimore,  Md.,  etc. 

AnnUe  occurs  in  the  Cape  Ann  granite,  with  cryopbyllite,  ortboclase,  albite,  and  zircon 
(cyrtolite). 

Lepidomelane  Is  named  from  kexis,  Mcab,  and  fteXas,  btaek. 

Ptekolite  Breithaupt,  B.  U.  Ztg.,  34,  886.  Appears  to  be  an  altered  lepidomelane,  of  a 
pearly  luster,  and  a  color  between  olive-green  and  liver-brown;  scaly  massive  in  texture.  It 
occurs  io  the  Brevik  region,  Norway,  with  astropbyllite.  wOhlerite.  legirite,  etc.  See  further 
p.  403. 

Alurgite  Breith.,  B.  H.  Zlg.,  24,  836,  1866.  Massive,  consisting  of  scales,  rarely  having 
an  hexagonal  outline.  Cleavage:  bas&l  eminent,  as  iu  mica.  U.  =  2'£5-{t.  G.  =  3  984-0 
Lusterpenrly  to  vitreous.  Color  purple  to  cochineal -red;  in  thinnest  plates  rose  red;  streak  rose- 
red.  Transparent  to  translucent.  Optically  uniaxial.  Contains  much  mauganese,  but  not 
analyzed.  Occurs  with  mauganese  ores  at  St.  Marcel  in  Piedmont.  Named  from  dA-ovpyoS, 
purple.   It  may  be  identical  with  manganophyllile,  p.  639. 

HxLTBTAB  B.  T.  Simmler,  Kenng.  Veb.,  135,  1865, 1868.   A  micaceous  mineral  forming 
part  of  a  schist  and  quartzyte  in  the  gneiss  formation  (Alpinyte)  of  the  Alps.    H.  =  8-S'B; 
G.  =  3'77-S'OS;  luster  pearly  or  waxy;  color  gray  to  whitish,  reddish,  greenidl,  Tlole^  and 
copper-red;  streak  grayisb  white  to  reddish.   In  the  closed  tube  yields  little  or  no  water. 
-      Analysts,  Simmler,  Jb.  Mln.,  848, 1868: 

SiO,  67  07  AIiO,  18  06  FeO  4*48  CaO  8  88  HgO  818  E.0  7-87  Ka.O  1-69  H,0  1-86=100-08 
It  may  be  muscoTite,  Impure  with  quartz,  etc. 


463.  ROSOOBLTTB.  J.  Blake,  Am.  3.  Be..  12,  31,  1876.    Qenlh,  ib.,  p.  83. 

In  minute  Bcales,  often  in  stellate  or  fan-shaped  groups.    Structure  micaceoua. 

Cleavage :  basal  perfect.  Soft.  G.  =  2-93-2-94  Genfli.  Luster  pearly.  Color 
dark  clove-brown  to  greenish  brown,  dark  brownish  green.  Translucent.  Optically 
biaxial,  uegative.    Bx  X      Diapersion  p  <  v  Dx. 

Comp. — A  vanadium  mica;  formula  doubtful.  Genth  calculates  H,K(Mg,Fe) 
(Al,V),(SiO,).,. 

AnaL— 1.  Genth  (after  deducting  0  85  gold,  quartz,  etc.).  Am.  Phil.  Soc.,  17,  119.  1877; 
also  earlier  on  leas  pun  material.  Am,  J.  Sc.,  12,  83,  1876.  8,  8,  lioacoe,  Proc.  Koy.  Soc.,  26, 
109,  1876. 

G.       SiO,   V,0,  Al.O,  Fe,0,  Mn,0,  FeO  MgO  CaO  K,0  Na,0  Li,0  H,0 
1,  47-69   30M*  1410     —      —    167   800     —    7-59   019     tr.     4  96  =  98  76 

3.       3-808     41-85   88-86*  14-84   1-04   1-46     —    1-96   0  61   8  85   0-73     —    0  94hygro8C. 

[water  8  12  ~  lUl  53 

&  —     88-86*  18-94  1-88  0  85    —    8  06  0-68  8  87  —    l  aShygrosc 

[water  2-43 

*  In  the  earlier  analyses  ViOn  was  assumed.  *  Vi  Oi. 

Pyr^  etc- 

besd 

ing  cavities  in  quartz,  at  the  gold  mine  nt  Granite  Cretik,  near  Coloma,  El  Dorado  Co.,  California; 
also  from  Big  Ked  Ravine,  near  Sutter's  mill,  where  gold  was  lirst  discovered  iu  California 
{Hank*.  Min.  Sc.  Press,  June  25.  1881).  Hanks  remarks  that  at  the  Granite  Creek  locality  some 
400  or  500  lbs.  of  the  mineral  have  been  discovered,  which  were  wasted  in  the  extraction  of  the 

Osnth  also  describes  (1.  c.)  a  mineral  occurring  in  the  Magnolia  District,  Colorado,  as  a  thin 
eartby  incrustation,  of  a  nayish  to  olive-green  color  on  calaverlte,  also  inclosed  in  quartz,  and 
gi-viag  it  a  green  color.  An  analysis  of  the  quartz  gave  Quartz  7fl'38,  Te  105,  Aafl  OS  =  80-46; 
the  balance  (19'5  p.  c.)  Is  assumed  to  belong  to  the  green  mineral  which  forms  the  coloring 
matter.  An  analysis  of  this,  after  the  deduction  of  the  quartz,  gave  (meanof  5  partial  analyses)- 
SiO.  66-74,  Al.O,  19-62,  V,0,  7  78.  FeO  8  84,  MgO  2  68,  Na,0  0  94.  K»0  8  H  MnO,Li,0  »•.. 
HsO  undet.s=99  66.  Genth  regards  this  as  probably  closely  related  to  roacoelite,  perhaps  a  varie^. 
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2.  Cllntonite  Group.  Monoclinio. 


461    ][arffuit6  H,CaA1.Si,0^ 

466.    Seybertite  H,(Mg,Cft)Al,Si,0„ 

Brand  isite 

466A.  XanthophyUiU  H,(Mg,Ca)„Al„Si.O„  ? 

a:l:d  =  0-57:35  :  1 :  3*2443      >J  =  90* 

466.  Chloritoid  H,(Fe,Mg)Al,SiO,  Triclinic? 

467.  OttreUte  H,(Fe,MD)Al.Si,0.? 


The  minerals  here  included  arc  eometiraes  called  the  Brittle  Micas  (SprOd- 
glimmer  Genu.).  They  are  near  the  niicus  in  cleavage,  crystalline  form,  and  optica! 
properties,  but  are  marked  physically  by  the  brittleneas  of  the  laminae,  and  chemi- 
cally by  their  basic  character. 

In  several  respects  they  form  a  transition  from  the  micas  proper  to  the  chlo- 
rites.  Margaritc,  or  calcium  mica,  is  a  basic  silicate  of  aluminium  and  calcium, 
while  chloritoid  is  a  basic  silicate  of  aluminium  and  ferrous  iron  (with  magnesium), 
like  the  chlorites. 

Suybcrtitc,  braudiBite,  and  xantkophyllite  are  near  one  aaother,  and  are  n^janled  bj 
Tschermak  and  SipOcz  as  isoniorplioua  mixlures  of  a  Plicate  and  ainmliute 

UiCaMg.SiiO,,   and  II.CaMgAl.O,,. 

For  xantbopliylltte  theratio  5  :  8  isgiven;  f or  brandisile  3  :  4;  for  seybertite  4  :  5.  Ottrelite 
is  sometitneB  oBsiimed  to  be  Identical  wltb  chloritoid.  but  recent  analyses  gire  It  a  much  bigbn 
percentage  of  ailicu.  Tschermak  also  includeB  sapphlrine  (p.  661)  in  tbis  group. 

Raf.— Tscliemiak  &  BipOcz,  Ber.  Ak.  WIen,  78  (1),  Mot.,  1878,  or  Zb.  Kr.,  3.  498. 1879. 


464.  MAHOARITB.   Perlglimmer  (fr.  Sterzi[ig)  Mbhi.  Char.,  1830,  Oruodr.,  332, 
Hargarite  Tyrolete  min.  dealers.    Corundellite  (fr.  Pa.),  Clinnnauite  (fr.  N.  C),  B.  8illiina», 
Jr.,  Am.  J.  Sc.,  8,  380,  383,  1849.    Eruerylile  (fr.  Asia  Minor)  ?.     Smith,  ib.,  8,  378,  1849,  11. 
59,  1851.    Kalkglimnier  Germ. 

Monoclinio.    Axial  ratio  near  that  of  biotite. 

Forma:  6  (010,  »4).  c  (001,  0),  S  (010-9,  V-i).  t  (116,  -  J)?,  tf  (118.  -  i),  J(il4,i>, 
4  (8-310,  A).  P  (387.  f ). 

Angles  with  e  (001)  measured  (Tschermak)  and  calculated  from  tbe  biotite  axes: 

S  (0-10-9)       It  (118)?  o  (112)  g  (114)        q  (S-310)        p  (337) 

Heas.  75°  49°  72"  2l'-73*         58"  22*         «8'  8'  e»"-TO' 

Calc.  74"  38'         47'^  30"         78'    1'  58'  36'         68'  IV         70'  23' 

Rarely  in  distinct  crystals;  habit  thin  tabular  |  c.  The  basal  planes  often 
smooth  and  brilliant,  also  d,  q  (114),  the  others  uneven,  and  striated  |  c  Twinning 
common  according  to  the  mica  law,  often  rei)cated.  Usually  in  intersecting  or 
aggregated  laminae;  sometimes  massive,  with  a  scaly  structur& 

Cleavage:  basal,  perfect.  Laminte  rather  brittle.  H.  =  3'6-4*5  G.  =  2*99- 
3*08.  Luster  of  base  pearly,  of  lateral  faces  vitreous.  Color  grayish,  reddkh 
white,  pink,  yellowish.    Translucent,  mi b translucent 

Optically  — .  Ax.  pi.  J_  A.  Bx^  approximately  J_  c,  but  varying  more  widely 
than  other  micas,  a  c  =  +  6°  27'  Tschermak.  I)isi>er8ion  p  <  v.  Axial  angle 
largo,  from  100"  to  120°  in  air.    Refractive  index  fi  =  1-64-1-65  Becke. 

Comp.— n,CaAl,Si,0„  —  Silica  30  3,  alumina  51*3,  lime  14'0,  water  4-5  =  100 
Ou  the  probable  structural  formula,  cf.  Clarke,  Am.  J.  Sc.,  38,  391,  1889. 
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AnaL— 1-8,  J.  t.  Smith,  Am.  J.  Sc.,  11,  5»,  1851,  15.  208,  1858.  4,  Id.,  tb  ,  42,  90,  1868. 
B.  Smith  &  Brush,  ib.,  15,  209,  18.58.  6-12,  Geuth,  Am.  Phil.  Sor..  13,  S99.  1878,  also  other 
snals.:  further.  Smith,  Am.  J.  Sc.,  6,  184,  1873.  IS,  14.  Chaturd,  quoted  by  Clarke,  lb..  28, 
82,  1884.  15.  J.  S.  de  Beimeville,  quoted  by  tienlb.  Am.  J.  ,  39,  40,  1890.  16.  Id.,  ibid. 
17,  T.  M.  Chatard.  quoted  hj  G.  H.  WiiUamB.  ibid.,  36,  SttS.  1886.   Alsu  5Ui  £d.,  pp.  606,  507. 


O. 

1.  Gumuch-dagb 
3.  Nacaria 

3.  NaxoB 

4.  Chester,  Haai. 

6.  SterziDg 

6.  Uoion^llfl^  Fa.  8-OlS 
II  «( 

8.  "  8  047 

9.  CuUakenee  H.,  N.  C.  3  055 

10.  ■*  "  8064 

11.  GaiaesTille.  Ga.  8  004 
13.  Dudleyvllle,  Ala.      8  066 

13.  Gaiaesrille,  Ga. 

14.  Iredell  Co.,  N.  C. 

15.  Patrick  Co.,  Va. 

16. 

17.  Croger's  Pt.,  N.  Y.  81 

•  Fe,0,.  *  Incl 


SiO, 

38  66 

8033 
SO -03 
83  31 


Al.O, 

60-88 
49-67 
49-53 
48  87 


38-47  50-34 
83  10  49-63 
80-70  49-88 


80-45 
80  •72 
39-68 
83-15 
38-71 


50-  86 
49  8S 

51-  y2f 

49 -2t) 
53-44 


Fe,0, 
l-78» 

l-88« 

1-  65' 

2-  50* 

1-65* 

0-91 

0*89 

0-42 
0-84 
059 
057 
0-88 


CaO 
18-56 

11  57 

10-82 

10-  02 

11-  50 
7  81 

11-  86 

12-  13 

10-  84 

11-  28 
1109 
11-53 


MgO  Na,0  E,0  H,0 


0*60 

ir. 
0'48 
0-82 

0-70 
0-41 
0-76 

087 
0  76 
109 
0-68 
0-74 


1-87 
478 
096 

1-73 
2  19 
1-22 
1  18 
0-67 


31-73  60-08 
81-16  49-61 
88-88  46-40 


11-B7 
11  18 

603 


0-13 
0-46 


1-48 

35-79   45-95   1  08 

5-13'  11-04  1  00  untUt. 


5-49     —    227  2-82 


33-73  46-58 
Cr,0,  0-18. 


Mainly  Na,0. 


1-  60       8  41  =  101  29 

2-  31  6-13  =  100  22 
1  25  5-55  =  99-29 
1  9l«      4-61  Li,0  0-83, 

[MdO  0-30  =  100-96 
tr,     5-00  =   99  48 

3-  98  =  100-23 

5  91  L1,0  0-86 
[=  100-09. 

4-  48  ~  100-68 
6-21  =  101-65 
4-73  =  100-06 
416  =  100-10 

6  40  Li.O  0-88 
1=  10045 

4-  88  -  100-58 
6-68  =  100-66 

5-  56gangue  1-70 
[-  99-38 

5'40gaDgiic  2  07 
100  83 
4  49  =  100  06 
*PoO. 


0-57 
0-65 

0-25 
0-26 

0-  20 

1-  04 
0-30 


3-S6> 

3-74- 
3-47  3-38 


The  material  of  anals.  16, 16  was  derived  from  tbe  alieratioo  of  andaluslte  and  probably 
conlAined  other  micas  besides  uiargarite. 

OorundelUte  and  elinfftnamU  were  based  on  an  incorrect  determlnatfon  of  the  silica  in  the 
analyses. 

DiphanUe  of  NordenskiOld  (Bull.  Ac.  St.  Pet.,  6.  17)  is  only  margarite.  It  occurs  in  hex- 
ajfonal  prisms  with  perfect  basal  cleaviige.   H.  =:  5-5-5    Q.  =  8-04-8-9^.   Color  white  to  bluish. 

Pyr.,  etc. — Yields  water  lo  tbe  closed  tube.  B.B.  whitens  and  fuses  oo  the  edges.  Slowly 
and  imperfectly  decomposed  by  boiling  hydrochloric  acid. 

Ol». — Associated  commonly  with  coruodiim,  and  in  many  cases  obviously  formed  directly 
from  it;  thus  at  the  emery  deposiu  of  Gumuch-dagh  in  Asia  Minor,  the  islands  Naxoa,  Nimrla, 
etc.    Similarly  in  the  U.  S. .  as  noted  below. 

Occurs  in  chlorite  from  tbe  Mt.  Grelner,  Sterzing  in  Tyrol,  where  first  found;  at  different 
locnltlifs  of  emery  In  Asia  Minor  and  the  Qrecinn  Archipelago;  with  the  corundum  of  Ekaterin- 
burg. Ural.    Diphanile  Is  from  the  emerald  mines  of  the  Ural,  with  chrysoberyl  and  pheDacite. 

In  the  U.  8.,  at  the  emery  mine  at  Chester,  Mnss.;  tit  Criiger's  Point,  near  Peekykill,  N.  T., 
as  a  result  of  contact  metnmorphism  in  mica  schist  with  stauroliti',  tourmaline,  etc.  (22C  =  114^°), 
cr>nindum  is  similarly  associnted  In  the  same  region;  with  coriuidum  at  Village  Green,  Delaware 
(-<>..  Pa.;  coating  corundum  crystalsat  UDioQviir«,  Chester  Co.,  Pa.  (etn-undeUite);  with  corundum, 
antlaliislte,  etc.,  at  Bull  Mt.,  Patrick  Co.,  Va.;  at  the  corundtim  locality  in  Madison  Co.,  North 
CHUilinA  {elinffmanUe);  nre  at  the  Ciilsagee  mine  near  Franklin,  Macon  Co.;  in  fine  laminated 
orystjils  at  liie  CuUakenee  mine  near  Buck  Creek  In  Clay  Co.;  at  GatnesTille,  Hall  Co.,  Greorgia, 
sill-rounding  a  nucleus  of  conmdiim;  at  Dudleyville,  Alabama. 

Xamed  MargariU  from  napyafiirni,  pearl.  The  name  is  attributed  to  Fuchs,  but  he 
nowhere  published  it.  Yon  Lconhard  (Handb..  766, 1826)  gives  it  as  "  the  current  name  among 
tliti  Tyroiese  dealers  in  minerals." 

This  species,  according  to  Dr.  Krantz  of  Bonn  (Am.  J.  Sc.,  44,  266,  1867),  Is  the  original 
ninrfifRrlte.  Tlie  specimen  from  Sterzing  analyzed  by  Smltli&  Brush  was  one  received  bo  labeled 
rroin  I>r.  Krantz. 

Alt.— Dudletitb  G«n(h,  from  Dudleyville,  Alabama,  Is  a  result  of  the  alteration  of  marga> 
rite,  see  p  668. 

An  earthy  mineral  is  associated  with  and  forms  tbe  matrix  of  the  margarite  of  Gainesville, 
OeoTffiA.  Structure  flno  sranular;  soft;  color  between  isabeUyellow  and  flesh  color.  Analydi 
of  muterial  containing  a  little  margarite,  Genth,  1.  c. 


Q.  =  3-»Sl 


SIO,   AUG,  Pe,0,  CaO   MgO  Na,0  K,0    Ign.  quartz 

28-84   39-65   2  18   14-75   1-26   048   1-60   10-41    217  =  101-88 


Konnula  nearly  4Ca0.15AliO,.13SiO,.7H,0. 

Tscbermafc,  Her.  Ak.  Wien,  76  (1).  July,  1877;  Dx..  Min.,  1.  501. 
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SILICATES. 


4fi&.  8ETBERTITR  Brouzite  (fr.  AniiLyl Fincfi.  Am.  J,  Sc..  16.  185, 
ite  (fr.  Amitj)  Mut/ier,  1838.  but  uupulilisliL-d ;  ilaltit-i's  Uuj).  G.  ¥.,467,  18 
(fr.  Amily)  Ciem^on.  Anu.  MinfJi,  2,  4fia,  1&32,  Am,  J.  So..  24, l83a.  Clinton 
f=  of  lilt:  triidi:!  L'hrjsopiifiu  (fr.  Amityl  lireith..  Vhur.,  H3.  1&32.  nolmile 
rA»T«*»n.  Rl'C.  Gm.  Sc.,  3,  33fi,  1836.  Xatitliupliyllit  G.  Roue.  Pogg.,  60,  ft 
Ural,  2.  130.  514.  5^7, 

BiiANDraiT  Li^ener,  in  flaiii,  Ber.,  1,  4,  184G.  Disterril  Breitfi.,  in  v.  Kol 
41,  1.M,  1M7. 

MoT]Oclinic,  near  biotite  in  form.    In  tahular  cryetale,  eometim 
in  outliiif ;  also  foliated  ma&sive;  sometimes  lainiillar  radiate. 
Crjstals  usually  coMiples  twins  uccoi-diug  to  tlie  mica  law. 

_  &ETBEKTITE.— Forms':  cfOOl,  0),  t(03T.         nCOW,  H>.  y  (053,  j-i).  q  {lU 

ADgks  ou  c  (001)  measut'cd  (Tscbermak)  aac!  calcolated  from  the  biotite  axei 

1(027)         IT  (056)         ^(053)         ?  (114)  f  (33 

Meaa.  4Z'  10°    3  S3*  59"  TO" 

Cfllc.  43"  5'         6B"  52'         88°  3'         58'  35'         70"  S 

BiiAHDiBiTE,— Forma':  b  (010,  i-l).  c  (001,  0),  u  (012,  ^  i),  y  (0S3,  f-i),  g  (091, 
Angles  00  €  (001)  measured  (Tsclicrmak]  mA  ^Iculated  as  above: 

■  ■  -  -  Mcas.     58°  30'    B3°  9'    88°       70"    8'  1 

The  posiiion  of  ih^?  fomis  above  is  lliai  adopted  [^y  TscLcrinak;  if,  howere 
qoftdratilsi  bf  rcvtrwl,  tbeu  i  (3311  eoTres[>Dn(liii  lo  the  characteristic  form  J^(2ai) 
q  (il4|  no  longer  limla  a  eorrtsjioiidmg  furm  iis  now. 

Ck'itvagp :  basal,  jicrfect.  StrncturB  foliated,  micaceouB.  Lai 
Percusaioii-  mid  presflure-figine  correspond  iu  poaitiou  respectively  to 
ami  jterciiflaion-fijriiri?  of  miica,  H.  —  4-5.  G.  —  3-3*1.  LiiBt'Sr  j 
tallif.  Color  ri'ddiah  brown,  yellowish,  co]>per-red.  Streak  unoolore 
yellowish  or  grayish. 

Pk'Dchroism  rather  feeble.  Optically  — .  Double  refraction  str 
_L  A  tieyhertiie  ;  \  b  brandisitc,  Bx^  nt^ariy  J_  t\  Axial  angles  vari 
large,  below. 

Var.— 1  TLiP  Ainily  6e,pberlHe  (c-al!ecl  also  eliniomt^.  Jiolmite.  and  chtTfuopTiai 
browD  tocopptr-red  biilllc  folifiLt-d  lunsseai  the mirfiicesof  thfe  U*Vm  oftwi Tnin  ked 
triatlgles  like  some  mien  nuti  chlorite,  G.  =  3'146  Bniah.  Pleocliroism;  f  p«lc  bi 
ftdo.:  a  coLorlcBa.   Ax.  piane  ±b.   Axial  augLe  ^"-IS"  T^b«rmak.  lodiccs; 

ff  =  1-640  ^  =  1-057  r  =  1568  Lev; 

S  Britndisitii  fciillcd  also  disien^ie].  from  Ilie  Fassalliinl,  Tyrol,  is  in  Uexagoi 
jellowii^iii  jTiet'H  or  Jeek-^rt'en  color  to  reridisb  gray;  H.  —  5  nf  ba.a«;  of  sides,  6-4i 
8-061  Kiil>i-Jl:  B  OIS-S-Otiti  Uuut-r;  3  01^a-0fJ  Liebeut-r.  Ax.  pfaov  H  Axiul  nu^ 
IB  -35^  TsrlierinBk,    tiomi?  of  it  pstmdomnrphous,  after  fas-saile. 

Comp.— For  Beybei  titc  H,(Mg,Cu),AI,Si,0,.  =  3U,O.10(Mg,Ca)O 
=  Siltot  19-3,  alumina  40'9j  Jiiagui-iHia  :i3'3,  lime  13 -3,  watet  4'3  = 
Mg  :  Ca  =  8  :  3. 

As  Btar.ed  on  p.  63S,  Tschtrmfik  rogjirda  tliqse  nilniTnls  us  isamOrpbmi 
HiCHMg.&iuOi,  and  Hat'«MfrAl*0,,  in  thi-  raiioof  4  :  5  tor  stiybertilc,  of  3  :  4  foi 
pf'rliiipi  of  5  r  8  fifr  xranllioplivllUc. 

Anal.^1.  2.  BniHli.  DariM.  Jliti.,  505. 1854.    3,  4,  SijiOcz,  I.  c.    4,  Koboll, 
154,  184T.    5.  Siprttai,  1.  c. 

a.         SIO,   Al,0.  Fe,0,  FeO    MfiO    CaO    n,0  F 
1.  Ainily,  N.  Y.  20-34   3fl-13    3-27     —     20-84   13  (39   1  &4     —  al 

».       "        "  20  13   88-r,e    3  4&     —     SI  65    13  35   1  05     —  a1 

8.       "        "     S-I03      19  19   39-73   0  61    1-88   21-09   13-11   4-85   1-2G - 
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Branditite. 

Q.  SiO,  AUO,  Fe,0,  FeO  MgO  CaO  H,0  P 

4  MuDzooi        3  047  20  00  48  32  8  60    —  35  01  4  00  8  60  —  K.0  0  57  =  100 

5.      "             8090  18-75  88-10  8*84  1-68  30  48  1814  5  85  —  =  lOO  M 

Pyr^  etc — Yields  water.  B.B.  infusible  elom,  but  whitens.  In  powder  acted  on  by  con* 
ceutrated  acids. 

Obs. — SeyimiHe  occurs  at  Amity,  N.  T.,  fn  Itmeatone  with  serpentine,  associated  with  am- 
phibole,  spinel,  pyroxene,  graphite,  etc. ;  also  a  chlorite  near  leuchtenberglte  (Tschermak). 

The  seybertite  was  discovered  in  1834  by  Messrs.  Finch,  Mather,  and  Horton,  and  named 
elintOTiiie  by  ihem  on  the  spot,  after  De  Wilt  CflDtoo.  as  stated  by  Mather  fn  his  Rep.  Oeol.  N.  T., 
1848.  But  the  name  was  not  published  at  the  time  by  either  of  the  discoverers;  and  Finch,  the 
next  year,  1838  (1.  c).  announced  the  mineral  under  the  name  of  bronate.  Clemaon's  name  sqr- 
bertae,  after  H.  Seybert  (1833, 1.  c),  bas  therefore  priority  of  publication,  and  must  be  accepted 
as  the  name  of  the  species. 

BraTitUiUe  occurs  on  Mt.  Monzoni  in  the  Fusathal,  l^rol,  In  white  Ilmeetone,  either  dissem- 
inated or  in  grouped  crystals,  in  geodes,  among  ciystaU  of  fiwsaite  and  black  spinel;  it  b  often 
intimately  associated  with  leuchtenberglte. 

Rof.— <  Tschermak,  1.  c.  (ref.  p.  688). 

466A.  XanthophyUite.  G.  Bom,  Fogg.,  60,  654,  1840.  Rela,  Ural*  2, 180,  614.  637,  1348. 
Waluewite  Koksharov,  Za.  Er..  2,  61,  1877,  Mln.  Russl.,  7,  346.  P.  v.  Eremeyer,  Vh.  Uln. 
Qes.,  11.  841.  805, 1876.    Walujewit.  Walouewite,  Valuevite. 

Monoclinic  Axes  d:i:A  =  0-67735  :  1  :  3-34427;  /J  =  90*  0'  =  001  A 100 
Koksharov'. 

100  A  110  =  30°  0',  001  A  101  =  79"  54J',  001  A  Oil  =  72"  52'. 


Fonui: 

e  (001,  0) 
L  (130.  i^) 
a  (S06,  fi) 


X  (103,  H) 
P  (018,  i-i) 
A  (0-816,  ^) 


r  (014,  i-i) 
t  (013.  H) 

«{ll».-t) 
*  ai8.  -  i) 


s  (116,  -  i) 

«  ai9.  t) 


o-(Il6,  i) 
na-8  34,-i-&> 
d(184,-fi) 


1. 


Bigs.       Waluewite,  Ek. :  8,  with  at  (l03)  In  fnmt;  8,  In  normal  position. 


84'  8r 
70°  34J' 
38*  4i' 
81'  IV 
89*  8' 


47°  14' 

en  = 

85' 

ek 

89'  8* 

ed  := 

•70' 

a 

47'  14i' 
85'  4r 

Od'  = 

66' 

0H 

kk'  := 

66' 

eo 

89'  8* 

09'  = 

66' 

ko  =  86°  48* 

ex  =  89°  IS 

od  s  89*  15' 

ded  =  *80* 


Orystals  tabular  J  c,  with  the  faces  x  (102),  d  (134)  prominent;  c  smooth,  the 
other  faces  rough  and  allowing  only  approximate  measurements.  Since  the  angles 
<-jr,  cei  »re  nearly  equal,  the  symmetry  approximates  to  that  of  the  rhombohedral 
system-  Further,  the  form  simulates  the  regular  octahedron,  since  the  angles 
differ  but  little  from  the  octahedral  angle  (70°  32'),  cf.  above.  The  crystals  often 
twinSy  according  to  the  ordinary  mica  law,  commonly  made  up  of  three  individnals 
hii-ving  the  base,  c,  in  common,  the  position  of  each  differing  120°  in  azimuth  from 
that  o£  the  next.   Also  similar  trillings  united  in  twinning  position  with  e  as  comp^ 

OleaTage:  c  perfect.    Percussion-figure  with  rays  parallel  the  edges  c/x,  e/dL 
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^/d'y  hence  ocoiTpving  the  same  position  as  the  pressure-figure  with  th( 
■while  tli«  pressurtvfigiire  coriespoiide  in  position  with  the  percussion-fij 
Etchiug-^gares  on  c  m  the  form  of  an  equiluterul  triang^lc  with  Ekti  an 
toward  J.    Folia  bi-ittle.    II,  —  li.  —  S-OflU.    Luster  Titrpong; 

plane  pearly.  Color  leek-  to  bottle-green.  Transparent  to  translucent 
lam  rather  i'eeble:  |]  .f^  fine  green:  X  f''  rediiisli  brown. 

Opticiilly  — .  Ax.  pi.  II  b.  Bx  inclined  to  the  norma,]  to  c  '. 
ferencfc-figurpB  eonfuaeii,  and  ax.  angle  variable:  20^°  Bkg-li  20"^  to  40*^ 
33"  Tfichermak.    Dispersion  p  <  i'. 

Vfif.— 1.  The  origidn!  xanihi>fihi<Uiu  is  in  criista  or  in  Implanted  globular 
througb,  which  conbiiat  of  tabular  crystalB  nbout  a  ceuter  of  scbiat.  wbich  is  also 
rock.  Otiiicullj  negative.  Ax.  mugle  tiauall^  very  sm&ll,  or  sea&ibly  ubituEia 
times  2^)". 

3.  Wiilustiits.  la  di&titicl  crystal  showing  the  forms  und  optical  characl«n 
Axial  angle  17  '  to  33". 

C<niiy.~Perli:ipB  (Groth)  H^(Mg.C(i),.Al„Si„0„.    Cf.  also  p.  636. 

AsaL— 1-3,  Meilzendorf,  Fogg..  68,  1S5.  1843.  4.  Nikolayev.  Vb.  Min.  Qes. 
6,  Id.,  quoted  by  £okel)aroT,  1.  c.   6,  Id,,  ib.,  L8,  226, 1)^3. 


Qt. 

SiO, 

A1,0, 

FeO 

MgO 

CaO 

Na,0 

1. 

Xanthophyliiii 

16-55 

43  73 

1&'04 

1313 

0-67 

a. 

16-41 

4817 

19-47 

1450 

0-63 

s. 

18-30 

44U6 

3-78 

1943 

13-15 

4. 

15-55 

4a'5i 

1-73 

20-97 

13  25 

5. 

Walumtitt 

3  OSS 

16-00 

43' 5.5 

B-Sl 

033 

17-47 

1300 

6. 

3  075 

ie-39 

43  40 

1-57 

0-ao 

20-38 

1304 

Xanihaphyllite  wiia  from  iho  ShiskimskRya  Mts.  uear  ZUloiist  in  the  Ural. 

Walrietmte  iafouud  fvilti  g>eroTeki(cund  other  species  ia  chloriticficbists  in  the  n 
Mnximillaniivak,  teeir  Achmaiovsk,  in  the  souiherD  Ur^l  K&med  after  ibe  Russi 
A.  voD  Waluew  (Vflluev). 

Hef.— '  Kk..  1.  c,  and  Mic.  Rujal,  9.  273, 


466.  OHliORITOm.  Clilc(rit£pflth  Fiedler.  Pogg.,  26,  329,  1832.  ChloritOid 
TJrsI.  1.  iiri3,  linrvtopiiyliU  OImJc,,  Gnmdr..  570,  1839.    MHsonile  C.  T.  -la, 

Bhodo  Islnu<i,  88,  1840.  im.  J.  Sc..  40,  18fl,  1&41.  SiainomUne  Ddesm.  Ann.  Ch, 
1843.  Slrllveritc  Braina,  Anzcig.  Ak.  Wicu,  101.  1876.  Snimite  S.  Pro$t,  Aon. 
11,  93,  1883-84. 

Monoclinic  ttr  triclinic'.  Riirely  in  diatiuet  tabular  crystals,  ustiiill 
in  ontline  and  twinned  with  the  individuals  turned  in  nzimuth  130°  to 
Forms:  c  (001,  O),  also  (TBchermnk)  the  pyramids  and  thecli 

Tscherin«k  shows  lhat  if  ft  =  111,  tlien  e  =  Oil.  j  =  0'll-3,  -  333.  If, 
fomiB  are  rsferred  lo  the  biotite  axes,  iho  symbols  and  angles  (ob  e)  arc  takeo  as  fr 

«(O'0-1O)  j(051)  ftC9-8-X0>  m,(44 

Ifert.  71"  86'  SO'  80°  6'  63"*  35 

Calc.  71'  15  88°  30'  80*  3S*  83° 

The  fdrtn  m,,  howcTflr,  may  corregpood  to  JW(33J}  of  biotite  which  gives  eJf 
Crjstals.  grouped  in  rosettes.    IJBually  coarFely  foliated  massive 
cnrved  or  bent;  and  brittle;  also  in  thin  scales  or  small  plates diBsemini 
the  containing  roct. 

Cleavage:  basal,  htit  less  perfect  than  with  the  micas;  also  imper 
to  planes  {vi^)  inclined  to  the  base  nearly  90°  and  to  each  other 
h  difficult  LaminfB  brittle.  H.  =  6  5.  G.  =  3-53-3  57.  Color 
creenish  f!:ray,  greenish  blackj,  grayieh  black,  often  grass-freen  in  very 
Streak  uneolored,  or  prayish,  or  Tery  slightly  greenish.  Luster  o 
eleavage  eomewliat  pearly. 

PfeochioiBni  strontj;  c  yellow-green,  b  indigo-blne,  a  olive-green. 
Double  refraction  feeble.    Ax.  pi.  ncyirlv  j|  A.    Bs.  jnclined  &  few  d( 
normal  to  r  (001),  13"  Tschermak.     Dispersion  p  >  v,  large,  ala< 
Axial  angles  large,  in  air  100°  to  113",  Bee  below. 
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t.  The  ori^nal  t^lorUeid  (or  Chloritepath)  from  Eosoibrod,  near  Ekaterinburg  In  the  Ural, 
Ib  Id  laise  curving  bmiaee  or  plates,  grayish  to  blackish  green  in  color,  often  spotted  with  ydlow 
from  mixture  vith  llmoDite;  O.  =  8  56  Fiedler.  8-557  Breltb. 

3.  The  timondim  is  from  St.  Marcel;  it  occurs  alao  with  glaucopbaae  at  Zennatt  in  the 
Talais,  Switzerland,  and  similarly  In  the  Val  de  Chisone,  Piedmont.  Des  Cioizeauz  Bbows  that 
the  form  is  probably  triclioic.  since  tlie  plane  aueles  measured  on  e  between  the  cleavage- 
directions  of  the  60°  pyramicl  (m,)  and  that  of  b  (010)  diflEer  by  some  i* ;  thus; 

St.  Marcel  W  30*,  98%  Zermatt  62°  44',  57°  37  ,  CUisooe  63*.  68°. 

The  sum  of  these  angles  is  sensibly  130*.  Further  the  az.  plane  b  not  exactly  |  b,  but  makes 
m  angle  of  1'  to  1'  80  with  this  directl(Hi.   Axial  angles: 

to  65'  88' 


St.  Marcel 

3B^r 

=  64°  84'  to  74'  6' 

3H^p 

67' 

Zennatt 

2H..P 

=  67"  I'to  71*  ir 

3Hfc.jr 

62'  89 

=  111"  wtoiir*? 

108*44' 

Tal  de  Chisone 

=  64*88' 

2H^ 

57' 54' 

2E, 

=  lOl"  86' 

2E„ 

91*82' 

Of  the  above  the  angles  in  air  (3E)  were  measured  directly;  those  In  oil  (3H)  an  the  sum  of 
sbe  angles  with  the  normal  to  e,  viz. : 

s  29*  84' +  85*     =64*84';  also  85*  4' +  80*  8' 74*  6'.  etc. 
3n..Kr  =35'   0'  +  82'  0'  =  57'  0  88°  14'  +  82'  24'  =  65"  38  . 

Hie  fact  that  the  dispersion  is  greater  for  one  axis  than  for  the  other  confirms  the  triclinic 
form. 

8.  Salmiie  Is  a  mauganesian  variety  occurring  in  irregular  masses,  having  a  coarse  saccha- 
roidttl  structure  aud  gru^ish  color.    G.  =  8'3tf. 

3.  Ma*7nite,  from  >«tii  k,  K.  I.,  is  in  very  broad  plates  of  a  dark  gra^^ish  green  color,  but 
bluish  greeu  in  very  tbio  laminae  parallel  to  e,  and  grayish  green  at  right  angles  to  this; 
G.  Kenngott;  e  (001)  on  plane  of  cleavuge  =  85  .  Dx.    It  is  evldeutly  impure,  and 

litis  must  have  been  true  of  the  material  analyzed  by  Jackson  (anal.  16).  Named  after  Mr. 
Owen  MoMoa. 

The  Canada  mineral  Is  In  small  plates,  one-fonrtb  loch  wide  and  half  this  in  thickness, 
dissemioftted  througta  a  schist,  and  also  in  nodules  of  radiated  structure,  half  an  Inch  through: 
O.  8-S13  Hunt.'  That  of  Gumucli  dagb  resembles  slsmondlne,  Is  dark  green  in  thick  folU  and 
graas-green  in  very  thin;  O.  =  8*53  Smith. 

Cmapt— Emfiirical  formula  for  cbloritoid  H,(Fe,Mg)Al  SiO,.    If  iron  alone  i« 
present,  this  requires :  Silica  23-8,  alumina  40 *5,  iron  protoxide  28  *5,  water  7 =  100. 
In  saimiU  manganese  is  present  replacing  the  ferrous  iron. 

Anal.— 1.  Bonsdorf,  quoteil  by  Kose,  1.  c.    2,  Kobell,  J.  pr.  Ch.,  68.  40,  1858.    8,  Sip5cz, 

a noted  bv  Tflchermak.  4,  Reiiard.  quot«d  by  Barrois,  Bull.  Soc.  Hln.,  7.  42, 1884  6,  6,  Heddle, 
^fn.  Mag.,  3,  28,  1879.  7,  Prost,  1.  c,  after  deducting  15  06  p.  c.  quartz  (Rg..  Min.  Ch.,  Erg., 
71,  1886).  8,  Suida,  quoted  by  Tschermak.  9.  10,  Damour,  Bull  Soc.  Mln.,  7,  80.  1884. 
11,  J.  Lawrence  Smith,  Am.  J.  Sc.,  11.  64,  1851.  12,  T.  S.  Hunt,  Ibid.,  31,  442,  1861,  Kep.  G. 
Canada.  194,  1854.  18,  Genth.  Am.  J.  Sc..  39,  50,  1890.  14,  J.  D.  Whitney,  Proc.  Nat.  Hist 
Soc.,  Boston,  3,  100,  1840.    16.  C.  T.  Jackson,  Kep.  G.  Rh.  Island,  88,  1840. 


G. 
8&S 

8-088 

8-856 
S-89 
888 


SiO,  A1,0,  Fe,0,  FeO 
27-48  85-57     —  27  05 


1.  SLOsoIbrod 
S. 

8l  Pregratten 

4.  He  de  Groix 

5.  Sbetland,  elove-broitn 

6.  ' '        dark  green 

7.  Vielsalm,  Salmite 

8.  St.  Marcel,  BmrumdiM    8-42       26  08  43  88  4  09  14  82    —    7-80  0  85 


28-01  40-26 
24-90  40-09 
24-90  40-36 

25  86  41-74 
24  47  41-84 
22-52  39-60 


—  27-40 
0-56  24-28 

—  2617 
8-00  1308 
0-38  I8  5a 
8  97  15-35 


MnO  MgO  CaO 
0-80   4  29  — 

—  8  97  — 

—  8-88  — 

—  8-54  — 
6-82 
6-80 
2-10 


093 
0-91 
8-40 


0-90 

0-30 
0-85 


9. 

10.  Zennatt 

11.  Asia  Minor 

12.  Leeds.  Canada 


8-49 

836 
8-62 
8-518 


13.  Patrick  Co.,Va.,  Mb.  prn.  3*614 


25-  50  88  18 
24-40  42-80 
2H-91  39-52 

26-  80  37  10 
35-08  89-75 


2858 
1917 
28-05 
25-92 
32-93 


14.  R.  foland,  Mtuontt* 

15. 


8460 


28-27  32-16  ~  83  72 
88-20  29  00     —  25-93 


—  619  — 

—  617  — 

0-  98  8-66  — 

1-  80  8  83  0-31 

_  013  — 

6  00  0-24  ~ 


H.O 

6  95  =  101-64 
6-34  =  100-98 
,7-82  =  101-87 
6-38  -  100-20 
6-57  =  100  14 

6-  98  =  99-70 

7-  44  CoO  0  05 

[=  99-78 
6-56  Alk.  tr. 

[=  100-98 
690  -  09-30 
6-90  =  99  44 

7  08  =  98-50 
6-10  =  100  01 
6-64  Alk.  0-14 

[=  99  81 
5-00  -  99-28 
4  00:c  98-37 


The  Koaoibrod  chloritold  is  associated  with  mica  and  cyanite.  BunumdiM  occurs  at  St. 
Uarcel  in  a  dark  green  chlorite  schist,  with  garnet,  magnetite,  and  pyrites-  -^atZerrnaV 
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Vftlftis;  Pregratteu,  Tyrol:  Val  de  CliiFionc,  Piedmont.  Other  SocaHUes  of  chloi 
Oroix  (Morbiliiin);  embedded  iu  Inrge  cry^UilB  iit  Vunkip.  Slittland;  Anlenue^ 
SCiilefll  ill  stlusls  wiai  true  ntlrtliltf:  Hliotio  Isliuiil  {matonih)  in  an  argilliiceou*  ; 
Mass..  IB  KcUUl.wftb  urnfiry,  dinspuru.  l-ic.  :  iit  liull  Mt,,  Pal  rick  Ci>  .  Vn,.  wiili  cfin 
(ilf.;  riUiiida.  at  Bruiut-  hirI  SuLUm,  Bromt-  t'o.,  in  iiiiujLfiftmtiSf.-liiKt,  huiI  vA  Lcedf 
Quelwc,  iu  flrgiliftceuiES  scliifii,  ui  Guiimcb-dagL,  AsU  Miiioi .  wicEi  iin]cry. 

Pyr.f  *tc — 111  a  ukairiiss  j  icids  water.  B.H  tifjirls  infusibU-;  hccuines  cJarkci 
Coniplelelj  decomixwed  by  aulpbarlc  ficid.    The  maaouite  fuses  with  difHciiUy 

Oba.— Occurs  cammoniy  in  mcljimorpliic  scliisls.  micacefiiis  or  arcnini'eom 
emlH  iliLnd  crystals  urst-ak-a.  ofteti  g^roupal  iu  faii-Blitt|ied,  slituMiki?  ftiiiiu,.  also 
Tuuu.Il-iI  gniuis.    Mosl  of  wluit  lias  tnneii  oiUl-iI  oieu'litc  probuhly  Iwlonjfs  liere.  T 
enJ.s  fire  closely  rehiied.  abh.iui,'li  iliey  caiinot  n\  prfesctii  U'  iiriiiWl. 

Xanu?d  OilorUoid  by  ]t.>sc  from  I'hti  iT'-Rpinlilanr-t'  in  cliliiriio.  Tile  name  Chi 
Enfilisli  Vliloriu  Spar,  hsis  tbe  prt-mlence  m  liiiic,  bin  it  is  objictiunablt-  iii  f^.rni 
tioii,  mid  hm  rigLlly  bviiu  auiwrsi'ded  by  cbloiiiaid  Sitmondile  was  niinied  for  : 
-of  l\irm. 

Hef.— "  Tscdennak.  Ber.  Ak.  Wien,  78  <1),  Nnv.,  1878.  Becke,  Min.  Mittl 
Foulloik,  JJ) .  G.  Reicbs.,  33.  230.  1883,  Dx..  Min.,  I,  4fl3, 18fl3;  Bull.  Sok  Mi 
Bari'oEs.  ibid.,  7.  S7:  Lex.,  iliid.,  9.  42,  1886, 

467.  Ottrelite.  Dm  Cloieeaux  and  Burnour,  Ann.  Mines.  61,  SST,  184-3.  ! 
Mn,  Ami,  Lyi.-.  N.  V,,  3.  47,  New]Kiriite  TVfen,  Sbi-purd's  Miu.,  X,  161, 

quite  Dammtr,  Bull.  8oc,.  Mia.,  2,  187. 

_  Mciijocliufc  or  liiclinic'.  In  Ikexagoiiul  Li'ystalline  Euilea,  ^liawjug  e(OUI,  i 
n(lll).  aiid>(0-l]"-').  Measured  anglva  en  =  IB"  50'.  Gf.  cbloriloid,  p.  e40.  ' 
chloriioid;  bimple  (.'rystals  also  coniniou, 

Cltiavugc:   Ijiisid.   milH'r  pcrffxit.    H,  —  6-7,   G.  —         Colur  blockish 
gray,  black;  slrcftk  gmylflli,  frnieidsb.    Pleot'hr<iifni  not  .strong  us  with  chloriioid 

Optically  -f-.  I'ouble  rt-frat'ljuii  wtuk.  Ax,  pi,  {j  6.  B^t^  inclined  to  lilt;  w 
TachcrTiiak*.    Axial  aiiglt  variiiblf.    Dispersion  eoiiietimes  /)  <  t,  ulw)  w  >  t\ 

Oomp. — For  olln-liie  ppilinjis  Hv^Fc.MuiAljBisO,  —  silica  38  5,  Klitjnina  32  7. 
23-1).  wutfr  5-1^  =  lOi).  'I'lie  fmrimilH,  itimovnT,  ddiibtful.  becuiiiMi  of  thedifficn 
pine  ]na,tenal.  frw  from  ilicbisioiis,  for  aiinlyHia.  Tlie  forniiila  HglFe.MpJiAEiS 
Silica  4"J'3.  atummu  24  f).  iron  protoxide  3i'i"6,  water  B'5  —  100. 

Fur  ■neriagquite  llin  rnrmula  (pven  :  HaFeAl.jSiiO,j  —  SiUwi  48-4.  alun 
■proloxiile  lfl'3,  water  4"9  =  lOt).  ll  occiirs  in  iTiasa«a  liaviug:  h  lamelkr  and  i  ailii 
stnitrturf.  H.  —  5-5.  G.  =  3  26.  Culor  gmyish.  black.  Streak  gray.  Optiu 
angle  large.    Dispi»r»ioti  feeble.  I)x. 

Anal.—!,  Darnour,  1  c-..  p.  3.57.  S,  TbonHOn,  1.  P.  3,  Klcnient,  Bull,  Mm 
1862.   4,  Ueuavd.  ibid.,  p.  46.   5,  Klenieut,  ibid.,  p.  47.   G,  Dainour.  1.  c. 


1  29 
Ir. 


Pyr.,  etc.— Yields  -waler  in  tbe  closed  lube.  Dlflicullly  fusible  to  a  niaj 
ReacMon^  for  ima  wiib  the  duxes. 

ObB. — Occtira  iu  small,  obloug.  sliininff  seulefi  or  plnleFi.  mure  or  leas  liesago 
ceorns  s<'Id-'<i  near  Ottrez,  on  tbe  hotderft  of  Luxembourg,  and  from  tbe  Ardennes 
occurs  near  Serravezxn.  Tuscany  (U'Acbiardt).  Oilri-lilc  scbisia  have  also  beeo  < 
TUitagel  in  Curnwall  (HiUcbiiij^s,  Geol,  JIflg.,  6,  214,  18Sfl).  Venm^its  is  froi 
ibe  I'jTenefis,  nmi  from  Ttulc.  Finistfrc, 

Plyliite  has  bei-n  ile.scribed  a*  occufring  in  the  fichlsl  of  Slerliug.  Goshen,  Cbe 
field,  eic.  in  Massnchuiietls,  and  Newpori.  R.  I,,  and  tlie  toek  in  CTOiiflW|iietii?e  o 
Hitchcof^k  (He|>-  «■  Mas^..  4io,  5»4,  1841)  ■'  Spangled  Mii*  8]ale."  tbe  pbylHic  be; 
tUe  Bcliwi.  The  ndnenU  iu  t!inl>oddpd  scalts,  which  i«  cliaiQclerisitie  of 
flcbisiB,  ia  shown,  however,  by  WolfF  to  Im;  in  part  llnn^idie  (see  Bull,  Mae.  Comp, 
leiK)).  PbyUile  may  prove  to  belong:  to  cbloriloid  (niftsotiiio),  although  the  oulj 
brings  it  iieiircr  to  typicai  citlrelile. 

As  already  renmrked,  analyses  separate  fhloriloid  and  ottrelite  widely,  atjd 
tbal  this  h  due  lo  imjiuriiy  of  tin."  material  analyzed  does  imt  appear  juiitined.  i 
impos.sible  lo  decide  lo  which  species  much  fio  called  ollrelile  bi.'lo!igs, 

Hef.— *  Ux.,  Min..  1,  372,  1B63,  Hull.  Soc.  Min..  7,  1«»4.  Ilennrd  and 
Soc  G  Belg ,  fi.  61,  1S*:9.  liosenbiiscb,  Mikf,  Phys.,  6fll,  1885.  Lex.,  Bull. 
42,  IbUQ. 


0. 

SiOa 

A1,0, 

FesO, 

PeO 

MnO  SlgO 

1. 

Ollrez,  Ottrelite 

43-34 

24  63 

16  73 

S-58  — 

a. 

Sierling-.  Phyllits 

as  40 

23-68 

1753 

8  86  - 

3 

Serpont 

8208 

41  65 

39-47 

4-03 

17-&7 

0-93  1-57 

4, 

IJerneujs 

40  55 

30-80 

3-83 

13  46 

6M  0-45 

fl. 

Ottrea 

39-28 

1311 

6-10   2  05 

a. 

336 

44  79 

29-71 

80  75 

—  002 
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8.  Chlorite  Group.  Monoclinio. 

468.  Olinoohlon    }  0  57735  : 1  : 2-3772        %r  4(K 

\  H.{Mg,FeUl,8i.O.. 
468A.  Pensinite      )  FBeado-rhombohedral  ^=3*4951 

469.  Proohlorite  H„(Fe,Mg)„Al„Si..O,.  Tsch. 

470.  Conmdophmte  H„(Fe,Mg)„Al.Si.O„  Tech. 

Amesite  H.(Mg,Fe),Al,SiO,  Tech. 


471. 

Daphnite 

H,.Fe„Al.,Si.,0... 

472. 

Cronitedtite 

H.(Fe,Mg).Fe,Si.O.. 

473. 

Thnringita 

H..Fe,(Al,Fe).Si.O„ 

474. 

Btilpnomelane 

475. 

Strigovite 

H.(Fe.Mn),(Fe,AI),Si,0 

476. 

Diabantite 

H„(Mg,Fe).,Al.Si.O., 

477. 

AphroBiderite 

H,.(Fe,Mg).Al.Si.O„ 

478. 

Deleuite 

H..(Mg,Fe),Al.SiA. 

479. 

Bompflte 

H„Mg,Al..Si..O„ 

The  Chlorite  Gboup  takes  its  name  from  the  fact  that  a  large  part  of  the 
minerals  included  in  it  are  characterized  by  the  green-  color  common  vith  silicates 
in  which  ferrous  iron  is  prominent.    The  species  are  in  many  respects  closely 
related  to  the  micas.   They  crystallize  in  the  monoclinic  system,  but  in  part  witn 
distinct  monoclinic  symmetry,  in  part  with  rhombohednQ  symmetry,  with  corre- 
sponding uniaxial  optical  character.   The  plane  angles  of  the  base  are  also  60°  or 
120°,  marking  the  mutual  inclinations  of  the  chief  zones  of  forms.   The  mica-like 
basal  cleavage  is  prominent  in  distinctly  crystallized  forma,  but  the  laminte  are 
tough  and  comparatively  inelastic.     Percussion-  and  pressure-figures  may  be 
obtained  as  with  the  micas  and  have  the  same  orientation.    The  etching-figures 
are  in  general  monoclinic  in  symmetry,  in  part  also  asymmetric,  suggesting  a 
reference  to  the  triclinic  system. 

The  group  includes  a  number  of  species  which  occur  ordinarily  in  distinct 
ci^stals  or  plates;  these  are  called  the  Oethochloritks  by  Tachermak;  also  others 
which  are  more  commonly  in  fine  scales  or  indistinctly  fibrous  forms  called  Lefto- 
CHLo RITES  by  Tschermak. 

Chemically  considered  the  chlorites  are  silicates  of  aluminium  with  ferrous 
iron  and  magn^um  and  chemically  combined  water.  Ferric  iron  may  be  present 
replacing  aluminium  in  small  amount;  chromium  enters  simUarlj  in  some 
forms,  which  are  then  usually  of  a  pink  instead  of  the  more  common  fp*een  color. 
>Iang"anese  replaces  the  ferrous  iron  in  a  few  cases.  Calcium  and  alkalies — charac- 
teristic of  all  the  true  micas — are  conspicuously  absent,  or  present  only  in  small 
amount.  The  chlorites  often  occur  as  secondary  minerals  resulting  from  the 
alteration  of  other  species,  as  pyroxene,  amphibole,  biotite,  garnet,  vesuvianite,  etc. 

Tlie  exact  interpretation  of  the  composition  of  tbe  chlorites  is  difficult,  as  is  also  the  nssign- 
ment  of  strict  lines  of  division  between  them.  Tbe  empirical  formulas  given  above  are  in  tbe 
firat  part  of  the  group  those  of  Tschermak:  In  the  second  part  chiefly  those  of  Oroth. 

Tbe  Orthochloriteb,  Including  Fennlnlte,  Cliuocblore,  Procblorite  CoruodophiHtc,  form 
A  distinct  series  characterized  by  a  nearly  constant  water  percentage,  while  thedecrease  in  silicon 
and  magnestumOncl.  ferrouRiron)isHccompanied  by  au  increase  of  atuminium.  This  is  explained 
by  Tschermak  by  the  assumption  of  isomorphousmixtures  in  varying  proportions  of  a  magnesium 
silicate.  H*-Mga8iaO».  having  the  composition  of  mrpentine,  and  an  aluminous  magnesium  silicate, 
HiMiTaAJcSlOt,  which  is  approximately  represented  by  a  little  known  chlorite  near  conmdophU< 
ite '  cal  led  by  Bhepard  aaut^.   On  this  view  the  species  correspond  as  follows- 


Digitized  by  Google 


641 


aiUGATBS. 


fenumue  SpiAta  to  SpAt 

Clinoctiiore  BpAt  to  SptAt* 

pTochloriie  SpflAti  to  Sp»Al« 

Cpi-uDdopCinite'  SpiAt)  lo  SpAti 

Also  Amesite  BpAt,  to  At 

IV  explain  Ibe  compoBitioii  of  tlie  other  ctaloriles— the  Lepioclilorltei— twc 
mental  molecules  nre  assumed  by  Tacbermak,  viz.: 

Strigovite  H,Mg,Al,SijO,i  or  (JIgOH)j.H,A],SiO, 

Chloritoid  H^MgAUSlO,     or  MgHaAl.SiOi 

Furlhermore.  tli^^  vartatioDs  id  Amesite  corrcspoadiug  to 

H.Mg,AUStO,  or  (MeOH H»Al,SiO,  At 
H.MgAl.SiO.  or  H.MgOH.H^Al^SiO,  Af 
H  4  Al  jSiO,        or  lU.  H  a  Al  aSiOi  At" 

The  theory  here  randies  a  degree  oT  cotnplciiiy  wMch  makes  the  assi 
artificial  ami  difficult  to  accopi. 

TLus  of  the  tbrcc  divisious  made  among  the  Lcptocblorites 

Dapbiiile  Is  regarded  as  {At  At^Spi 

CliHiHosite  (Ai  AtJjSp, 

MetachlarEte  (EtAt,)iSp, 

ElcnieDtlts  (StAtjlgBp 

Cronalediitc  and  Tburloglte  BtAi 

Euralite  St.Ala 

Slngovlie  Bt 

Bmbadtite  CltSpr 

Apliroaiderite  tCtAtiiSp,     lo  (CtAt,),Sp4 

Delessite  tCtADaSp*     to  ClBp 

Bumpflte  (ClAi  ),bp 

On  the  relation  of  serptrntine  lo  the  chlorites  fiee  further  under  tlbfli  species. 

Od  the  bfslory  of  llie  DRmcB.  the  followluf;  remarks  may  be  made 

Werner's  name  cliloiiie  was  shown  lo  indiide  more  iIiau  one  species  by 
and  ibe  name  chlorite  wiw  iLierenpon  giveu  by  him  tr»  tlie  S't.  Gotliard  nnu 
Itaving  25  to  37  p  c.  silica,  nnd  ripidoiite  to  that  of  SchwnrzeiisKriii  ani  AcbtnaTi 
to  3y  p  c.  of  silica. 

In  183!>.  G  HoM  reveraed  the  names  of  t,  K^>bell  (see  pnper  on  cblorjle  b 
Pogf..  4B.  193.  1830)  on  tha  grouud  ihni  V.  Kobell's  ripidoiite  w«s  noi  so  clismei 
i^haped  in  H^grcgaiion  ae  the  oilier  fppt-ies.  But  the  cliiitige  wns  uaforiUDste,  e 
art  now  known  to  differ  but  little  in  liiis  respect,  and  h  has  resulted  in  much  cc 
Mience  Moreover,  It  violiited  an  older  cinitn  of  priority;  for  WcrDer'e  bidiir 
Chtoriien  ktiivlioms).  the  flrsl  cryeta]Ii7.ed  chlorite  recognized  by  him  (in  1800  or  es 
Wio.,  1.  11&.  ie03).  wns  tlic  hesagoual  clilorite  of  8t.  Gptbard.  and  Ibis  stouSd  ll 
divistou,  have  retained       nh.\\iv  chU>rite. 

As  tlie  term  cllorile  bus  beOoine  Ihe  desigufllioh  of  a  fRmily  of  tatnemls,  it  & 
that  it  i^bould  have  some  modil3ed  form  for  this  ppeciea,  and  hence  the  appUcatioi 
from  Tpu,  before,  and  ekloriu.  in  allusion  to  its  being  'he  earliest  crystailiied  b 
Further.  \n  riew  cf  the  confusion  rtisuliing  from  Qie  double  use  of  rSpidolite,  this 
in  tlie  5lh  editinn,  is  dropped,  and  the  eommOnly  employed  ciintfeliitn-e  used  in  its 

Ref.— '  T&cUerinak.  Die  Chloritgriippe,  I.  Theil,  Ber.  Ak.  Wien,  9»  (1). 
M.  Thdl.  100  (Ij.  39-107,  IS91.  Groib,  Tab.  Ucb.,  1889,  See  also  Clarke,  Am. 
1860.  42.  343,  I8ftl;  Clarke  proposea  to  regard  Ibe  chloritea  as  ralxturea  of  ll 
-ninlec-ule^  R' i(SiO,),R',,  where  R"  =  Mg.Fe.Mii  and  R'  =  H,  MgOH  or  A 
ei2.  013. 


468.  CI4NOOHLORE.  Chlorite  pt.  mrl^  authprt  (for  Syn.,  eee  p.  65: 
Chlorite  pi-    Ripidoliib  (fr.  Acbmatovsk,  SchwarMQSfceiQ)  Ebl.,  J.|pr.  Ch,,  16,  If 

ft,  CllaocJilore  (fr  Weal  Chester)  W.  P.  Biake.  Am.  J.  Sc.,  13,  339,  1851.  Kl 
:olachuheit  [fr.  S-  Ural)  Kok^hArov.  Bull,  Ac.  St.  Pet..  6,  368,  1861.  Ripldolii 
-4&7.  1^168  Leucbti-nbercit  KQmOT'in.'Vh.  Mia-  Ges.,  6i,  1842.  Chlorite  biftnc 
Delate,  Ann.  Ch.  Phys-^,  8S9.  1843. 

Mnnouhuic.  Axe«:  a  :  t  :  =  0-57735  1  1  ;  2-2772;  ^=  89''  40'  : 
100  A  110  =  30"*  0',  001  A  101  =  75"  37'  37",  001  A  Oil  =  66 


Digitized  by 


CULOBZTS  OBOVP-CLINOCSLOBS. 


645 


jr  (?08,  l-i) 
\  (101,  l-i) 
a-  (006,  f-I) 

9  (ii  0-4.  iH) 

r  (708.  J-l) 
/  (401,  4-i) 

/J  (01l-24.iH) 
0  (059,  l-i) 
©  (0-11-18,  tt-l) 


(0S4,  f  -D 
(Oil,  U) 
(048.  fi) 
(058,  f-i) 

(287,  -  I) 
(6-617  -  A) 
(826.  -  f ) 


M.  (113,  -  *) 


r,  (4-4-17,  A) 
ti  (7-7-25,  A) 

*  (7-7-20,  A) 
n  (£85, 1) 

n  (5-5  ia.  A) 
K  (387,  f ) 
^  (112.  *> 

*  (ill.  1) 


w(26V,  -  ?-8) 
p  (397,  -  f-S) 
e  (133,  -  1-6) 
1  (883.  -  I-&) 
^  (261,  -  6-ft) 
«  (7-21-8.  -  V-ij 
«  (188,  1-6) 
c  (366.  |  &) 


iplex  fomu,  in  part  Tldnal: 
33  aO). 


<  (32-0-88),  >(8i-0-80X  i)(0^'3(^  ^(8-34-m 


5. 


3. 

"  c 

\  t 

«. 

a. 


rmnk:  1,  Plitscb;  2,  3.  Aclimntovski  4,  Scbwarzeosteio  (Hbg  );  5,  Zillerlbal, 
Inw:  6,  do.,  tvin,  peDninite  law;.?,  Achmatovsk,  trilliug.  8,  9,  J.  P.  Cooke 
ster:  9,  Texas. 
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Crystals  naually  hexagonal  in  ioxvn,  often  tabnlar  |  c,  ako  prismat 
ineot  of  ni(f,  or  again  in  12-sidiJil  prisms  (Ala) ;  a,lao  triangular  and  i 
TGsembling  penuinite  (Zillertlml),  the  zones  001  ;  101,  001  :  130,  0( 
developed.  Plane  angles  of  the  bivsal  section  =  60"*  or  130°,  and 
fiimilur  augleE  are  foiiiid  in  the  zones  which  are  eeparated  by  60°^  tl 
as  ill  the  caae  of  biotite,  approximates  to  tliiit  of  the  rhomboln 
Further,  a  Bimilarity  in  aogle  may  also  exist  in  zones  Beparated  30°  fro 
For  eiamploj  the  angles  on  c  (001)  are,  for 


*(011) 
fi6°  IT 


66°  S3' 


Also  w{307) 


AgaiD  r'ClOl) 

76'  a' 


t>(l32> 
75°  87' 


Also  r  ( 
75 


This  fiimilftrity  in  angles  in  different  zones  may  lead  to  uncei 
determination  of  the  forma,  particularly  when,  by  twinning,  one  zo 
pofiition  of  another.  The  rt^seniblatice  to  rhombobedral  symmetry 
marked  in  the  Zillortlial  crystals.  Pyramidal  faces  often  striated  hori 
repeated  in  oscillatory  combination.  The  planes  often  irregijliirin  die 
ratlier  coxreepondiDg  in  eymmetij  of  development  to  the  triclinlc  syet 


West  Cliesttr.  Ba. 


Twins:  (1)  Mica  Ime,  tw.  ph  J_  <?  in  the  zone  fM^;  sometimes 
with  c  as  comp.-faee  (f.  5),  tho  ont  part  rcYolved  GO''  or  a  niultiptc 
muth  with  refei-enco  to  the  otlier;  also  united  by  an  irregular  face, 
two  individiiale,  more  commonly  of  three  {f,  *)  and  eithor  in  eoE 
penetrating  each  other;  snch  trillings  may  thng  bo  formed  of  six  pect< 
put  in  genyntl  not  separated  by  Hharp  lines.  {31  Pe/iui'in'tr  law,  tvt.  1 
twine  i^so  united  by  c  (f.  C),  here  coiresponding  laeea  differ  18(r 
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Twins  also  occur  in  wliich  tbe  tw.  pi.  appears  to  be  a  plane  X  <^  in  tbe  zone 
001: 130,  bat  probably  to  be  explained  as  dne  to  the  combined  action  of  the  two 
laws  above  given.  The  face  c  often  shows  a  bending  both  in  the  zone  001  : 100 
and  UOl :  130,  usually  at  »n  an^le  for  adjacent  parts  of  20',  40'  or  a  multiple  of  20*; 
this  can  be  explained  by  twinning  with  a  (100)  as  the  tw.  plane  in  one  case  and 
(130)  in  the  other.  Repeated  twinning  of  this  kind  gires  rise  to  the  often  observed 
rosette,  fan-shaped,  or  vermicular  crjsUil  groups.  Massive,  coarse  scaly  granular  to 
fine  granular  and  earthy. 

Cleavage:  c  highly  perfect.  Lamins  flexible,  tough,  and  but  slightly  elastic 
Percussion-figure  and  pressure-figures  orientHted  as  with  the  micas  (p.  611). 
Etching-figures  on  c  in  part  monosym metric,  in  part  also  asymmetric,  and  then 
suggesting  a  molecular  structure  corresponding  to  the  triclinic  system;  the  former 
triangular  with  vertices  (60°)  directed  forwaid,  and  other  angles  rounded;  the 
latter  equilateral  triangcs  with  one  angle  rounded,  and  either  right-  or  lef trhanded. 
H.  =  2-2-5.  G.  =  2-65-2*78.  Luster  of  cleavage-face  somewliat  pearly.  Color 
deep  grass-green  to  olive-green ;  pale  green  to  yellowish  and  white;  also  rose-red. 
Streak  greenish  white  to  ancoloied.  Transparent  to  translucent.  Pleochroism 
not  sfcrong,  for  green  varietiea: 

l«  tc 

Achmatovak  dark  green  gi'eeotsh  yellow 

"  "      "  browuish  yellow 

Texas  mierald-green  hyacinth  red 

"  leek-green  yellowish  green 

putsch  "  greenish  yellow 

Ala  olive- green  "  " 

Optically  nanally  +•  Ax.  pi.  in  most  cases  |  b,  Bx,  inclined  somewhat  to 
the  normal  to  c,  forward;  for  Achmatovak  2"  30'.  Dispersion  p  <  v.  Axial 
angles  yarioble,  even  in  the  some  crystal,  sometimes  sensibly  nniaxiol.  Tschermok 
giyea: 

Achmatovsk  2E  =  32"       =  1-588  Levy-Lex.)  2Y  =  20"  and  «  = 8' 80* 

Also       "  2E  =   1°,  5°,  12*  and  iatermediate  values. 

Texas  2E  =  20°  to  60'  Ala  44°  to  65' 

West  Chester  2E  =  89"  41-  ys  =  1 583J  .-.  2V  -  51°  80'  te  i*7*  10' 
Zillerthal       2£  =  83*  0'  2V  =  48'  80'       U  =  8'  45' 

The  angles  measured  fn  certain  cases,  between  the  optic  axes  (.^,  £)  and  the  normal  to  4 
are  as  follows  (Tschermak): 

Ae                cB  3E 

Westchester          58'   5'             29M0'  87M5'  1580  red  glass 

63°  45'             81'  9'  94"  54'  1-508  CuSO, 

"                  A'c  =  82°  80'      18^  15'  2V,  =  50°  45'      fe=  7°  8'  red 

.  .-.  A'c  =  84"  W      18°  67'  3Vm  =  53°  13'      e  e  =  7'  40'  blue 

Indices: 

a  =  1*685                    s  1-588  y     1*596  Levy-Lcx. 

Ax.  pi.  also  rarely  j.  b.  Observed  In  a  crystal  from  Texas  and  from  Pfitscb,  tbe  latter  with 
fSE  =  48  .  Bx  X  e.  Other  parts  of  the  same  crystal  gnve  ax.  pi.  |  b,  Bx  oblique  to  e,  and 
2E  =  64. 

Ax.  pi.  also  sometimes  (West  Chester)  abnormally  makes  an  angle  of  90°  or  of  80°  (twiti)  with 
its  usiinl  pobitioii,  Bx  i  e  and  2E  =  50°  to  60°  In  some  crystals  parts  with  both  Ihe  normal  and 
this  abiiormnl  orientation  are  preseut  and  separated  by  irregular  boundaries.    See  also  below. 

Vv. — I.  Ordinary;  green  clinochlore,  pa.ssiDg  iuto  bluisti  green;  (a)  in  crystals,  as  described, 
usually  vitfa  distinct  monocllDlc  Bvmmctry;  (b)  foiinled:  luiissivp. 

Among  the  varli-tics  duscribea  by  Tscuormak  is  a  "  mimetic  clinochlore  "  from  the  Zillerthal' 
and  Plitschjocb.  Thiv  ocrurs  In  druses  of  tabulnr  crystals  of  distinct  rhombobedral  linbit ;  often 
complex  twins  according  lo  both  the  penniniic  and  mica  laws;  etching>flgures  hexagonal. 
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corieflpoDdio^  to  ^ttimetry  to  the  rhombohedml  fonii;  optically  4-,  uniaxial  to  distiDctlr 
biaxial  with  ax.  pi.  |  b,  also  abDormally  X  b.  Tbe  maximum  angle  observed  Is  42'  {Ac  —  M , 
eB  -  W),  hence  if  /?  =  1*688  (West  Cbestex).  8V  26*,  and  c  e  =  8'.  Color  emcnld-green  to 
leek-green.' 

It  Is  iofefred  that  the  true  character  Is  biaxial  with  a  considerable  axial  angle,  while  ibe 
Tariutions  are  due  to  twinning,  tbe  successive  biaxial  layers  producing  the  uniaxial  chamcier 
(cf.  p  651).  This  chlorite  hence  decuples  a  place  intermediate  between  ordinary  clinorlilore 
and  peoninite,  but  incliDiug  to  the  latter.  This  shows,  moreover,  that  no  sharp  line  can  be 
drawu  betweeu  thera,  but  they  may  be  considered  as  different  forms  of  tbe  same  species.  Its 
composition  is  given  in  anal.  1,  under  penninite. 

2.  Ltuelite^ergiie.  A  variety  containing  iiQually  little  or  no  Iron,  see  anals;  14-19.  Colot 
white,  pale  green,  yellowish:  often  resembles  talc.  Commonly  in  hexagonal  tables;  often  twins. 
Optically  4-.  Ax.  pi.  |  b.  Ax.  angle  small,  sometimes  sensibly  uniaxial,  again  2^  =  6",  also 
0*  to  15'  Ural;  14  ,  a^n  10°  to  29"  Amity;  2°-12%  22",  42'  Nasiamak  (with  waluewite); 
8°-2r  Traversella. 

Named  after  Duke  Maximilian  v.  Leuchtenberg. 

8  KoitehubeiU.  A  variety  coDtainlnD;  several  per  cent,  of  chromium  oxide  Crystals 
rhombohedial  in  habit.  Color  rose-red,  on«n  twins,  sometimes  trilibigs  with  six  sccton,  like 
f.  9  (California).  Pleochrolsm  strong:  I  e(aft)  dark  blue- violet;- '  ±  c{t)  bright  carmine  red, 
Ural,  Tscfaermak;  |  e  purplish,  x  c  yellowish  red,  Califwnia,  Lindgren.  Optically  Ax. 
pi.  I  i  (i  h  Prendel).  Axial  angle  variable,  aom^imes  apparently,  uniaxial  and  like  the 
"mimetic  cHnochlore  "  (see  above);  also  2E  =  88*-29''  Prendel:  80' UDdgTCD.  Named  afler 
the  Russian  Count  P.  Eochubei 

A  part  of  the -so-called  kflmmererile  from  Texas  belongs  here  (Tschermak),  being  distinctly 
biaxial;  hut  this  is  not  Edguiflcaut  since  there  is  the  same  transition  betweeu  the  uniaxial  and 
biaxial  kinds  as  betweeu  the  uniaxial  andpositive  peoninite  and  the  biaxial  cHnochlore. 

4.  Manganifennu.  Manganchlodt  Hamberg,  O.  Ftfr.  FOrb..  12.  5»0.  1890.  A  chlorite  from 
tbe  Barstig  mine  near  Pajsberg,  Sweden,  is  peculiar  In  containing  2*8  p.  c.  MnO  (anal.  9);  it  is 
also  like  the  "  mimetic  clinochfore  "  intermeoiate  between  clinochlore  and  penniuite.  In  aspect 
resembles  manganopbyllite,  with  wbicb  It  occurs,  but  has  a  lighter  reddish  color.  Apparent 
form  a  ateep  rhombouedrou  inclined  88°  87'  to  c,  which  referred  to  the  penuiuite  axis  has  tbe 
symbol  5052  (|),  calc.  84°  20 ;  tbe  subordiaate  forms  c  (0001)  and  0554  (—  })  also  observed. 
Opucally  — .  Bx  almost  L  o.  Ax.  pi.  nearly  |  b  (010),  but  a  variation  of  8°  was  noted.  Double 
refraction  and  pleocbroism  weak.  Examined  microscjpically,  some  of  the  lamellee  prove  to  be 
distinctly  doubly  refracting  and  biaxial,  and  the  conclusion  is  reached  that  the  crystals  are  bidlt 
up  of  Inmellse,  corresponding  to  clinochlore,  in  twinning  position  (revolved  120*}  to  each  other, 
and  strictly  asymmetne  In  optical  cbaracter.  The  fact  that  tb^  etchlng-figurea  on  cliaocblorB. 
are  often  asymmetric  and  hence  suggest  a  trldinic  form  for  the  species  has  already  been  noted. 

Cwp^Normally  H.Mg,Al,Si,0„  =  4H  0.5MgO.Al,0,,3SiO,  =  Silica  33  5, 
alumina  18-4,  magnesia  36-1,  water  13*0  =  IjX).  Ferrons  iron  nsnally  replacea  a 
small  part  of  the  magaesia,  and  the  same  ib  true  of  manganese  ntreljr;  sometlmeB 
chromium  replaces  the  aluminium. 

On  Tscbermak's  view  of  tbe  composition  of  cliaochlore.  see  p.  648.  The  above  formula 
corresponds  to  equal  parts  of  B4MgiSiiOs.andH4MgiAli&iOior  SpA.  For  3p:  At  =  2:  8,  he  cal- 
culates: 8iO>  80-8.  A1,0,  22  0.  84'7,  HiO  18*0  =  100.  To  this  analyaea  4, 14.  approximate 
most  closely.   The  variation,  however,  ia  In  any  case  small. 

Clarke  and  Schneider  (Am.  J.  Sc  ,  40,  405, 1890)  found  that  on  treating  dinocblore  from 
West  Chester  (anal.  18)  wltb  dry  hydrochloric  acid  gas  at  ^'-412'  for  19  houra  tbe  amoiinta  of 
tbe  oxides  converted  iu  chlorides  were  aa  follows: 

Clinochlore  MgO  18  46        R,0. 4-34        810. 0-93 

Another  determiuation  gave  18'86  p  c.  of  MgO  (after  58  hours).  This  amount  is  inferred  to 
exist  as  the  group  MgOH,  the  remainder  of  the  hydroxyl  combined  as  Al(OH)«,  and  the  conclu- 
sion is  reached  that  clinochlore  is  probably  a  mixture  of  tbe  molecules  UgitSiOtWMgOH^H  and 
Mg,(&i04)i(Al(0II),)>H  in  the  ratio  of  1 : 1,  for  which  the  required  compodtion  is  calculated: 
SiO,  311.  AUG,  19  8,  MgO  36  8,  lUO  12-8  =  100.  Of  the  water  present  it  was  found  thai 
between  250^-300',  0-95  p  c.  was  driven  off;  388''-412°,  0-49  p  c,  at  a  red  heat  ll-?4:  -white 
heatO'43.    Hence  the  water  is  essentially  all  water  of  constitution. 

Anal.— 1,  A.  Ortmanii,  quoted  by  Tschermak,  Ber.  Ak.  Wien.  100(1),  4*,  1891.  2,  A. 
Hammerschlag,  ibid.  8.  Kbl.,  J.  pr.  Ch.,  16.  470, 1839.  4,  Jannasch,  Jb.  Min.,  1,  92,  1885. 
6-7,  Heiidle,  Trans.  R.  Soc.  Edinb.,  29,  58,  1879.  8,  Id.,  Min.  Ma;?.,  3,  26,  1879.  9.  A.  Ham- 
herg,  G.  F5r.  FOrb..  13.  580,  1890.  10,  Ncminar.  MiD..Mitth.,  17ti.  1874.  11,  Burton.  Dana. 
Hin  ,  499,  3  868.  12,  Ureidcnbaugh,  Am.  J.  Sc.,  6.  208,  1878.  18,  Clarke  and  Schnidder,  Am. 
J.  Sc..  40,  405,  1890. 

14.  Leiiclitenberg,  Vb.  Min.  Gea.,  1,88,  1866.  15,  Clirke  and  Schneider,  !.  c.  16.  Mcc-. 
Ann.  Ch.  I'hys.,  10,  430.  1844.  17,  18,  Hermann,  J.  pr.  Ch.,  40, 13, 1847.  19.  pcleese  Ann  T*h. 
Phys.,  9,  396.  1843.  20.  L.  SipOcz.  quoted  by  Tschermnk.  1  c  21.  28.  tencbteiiber.'.  Vh. 
Min.  Gc's.,  3,  !i89,  1868,  and  Min.  Rus.sl..  6,  869.  22.  24,  25.  Zinin.  ibid.  2(i.  W.  H.  Melville, 
quoted  by  W.  Lindgren.  Proc.  Cai.  Acad.,  3.  Dec.  1887;  also  U.  S.  G.  Surv.,  Bull.  61,  2t,  18Wb 
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For  earlier  aaals.  see  Btb  Ed.,  p.  4M.  Scblaepfer  (Rechercbes  comp.  Hlcu  and  Chlorhaig 
Bftle.  1889)  gives  aaalyaea  of  cliDochlore  from  West  CheMM'  and  Brewster,  also  of  penninlto; 
tbeae,  uoHke  other  analyees,  all  show  upwards  of  8  p.  c  iUkalles;  their  accuracy  is  seilousty 
impt^pwd  by  Tschermak. 


0. 

810, 

AUO, 

FsaOi 

FeO 

MnO  HgO 

CaO 

H,0 

1.  AchmatoTsk 

8-M8 

8181 

18-84 

8-10 

0-77 

9A  ■OK 

fr. 

13-83 

Na,0  017. 

[K.O  0-06  =  100-88 

ft.  ITRriutt 

80-84 

lfl-8S 

1-86 

4-B8 

0-61 

18-70 

NaiO  0-87 
[=:  09-09 

It  fiphwMncMiKtflln 

88'68 

14-fi7 

5-97 

0'2o 

Boll 

IS  10 

Insol.  1*08 
[=-99-78 

A  MiiRan  AIn 

2'6S5 

89-81 

21-81 

0-07 

884 

14-68 

Na,0  048 

r=  100-28 

6.  HilUwtck 

83  SO 

1805 

0-97 

6-28 

0-10 

82-78 

0-79 

18-17 

Alk.  0-64 
[=  100-19 

6.  C.  Wrath 

8-8^ 

81-08 

14-85 

6-78  17-48 

1  00 

17-42 

0-86 

12-46 

=  100  20 

7.  Hlatr  Athol 

80-80 

19-40 

8-28 

0-87 

89-10 

18-07 

=  100-47 

8.  Shetland 

88-55 

18-00 

0-97 

688 

0-16 

88-78 

0-79 

18  17 

Alk.  0-64 
[=  100-19 

».  Paj^berg 

83  71 

1880 

1-64 

228 

35-88 

0-88 

13  11 

=  100-75 

10  Chester  Co..  Pa 

8705 

81-08 

18-86 

1  56 

2-88 

33-60 

0-81 

11-53 

Cr.O.  1-08 
1=  100-74 

11.  Williuiantic 

8186 

10-80 

4-77 

84-30 

1-80 

12-72 

-  100-75 

19.  Brewster,  N.  T. 

f  88-88 

14- M 

5-89 

88-74 

104 

1808 

Alk.  1-41 

[=  100-89 

18^  West  Chester 

89-87 

14*48 

S'59 

1-98 

0-17* 

88*06 

18-00 

Cr.Oi  1-66 

r=  100-19 

•NIO. 

O.  SlOi  AI.O.  Fb,0.  FeO  MgO  CaO  H,0 

14.  Zlatoust  8*89  |  80  40  19  74  —  1-09  84  52  O  il  12-74  =  99-56 

19.     "  82-87  16  05  4  26  0  28  29  76  6  21  11  47  =  100-20 

16.  "  2-678  80-87  19-89  —  4  42  88  13  —  12-54  =  100  25 

17.  "  8-608  30-80  17-87  1  37  —  87  08  —  12-30  =   98  88 

18.  *'  82-85  18-00  —  4.87  82  29  —  18  50  =  90*51 

19.  MauleoD,  tOtiU  88*1  18  5  —  0  6  86  7  —  121  =  100 
30.  Amliy  8-680  80*28  28  18  —  103  84-45  —  12'61  =  100-55 

KoUehubeite. 

SIO,  A1,0,  IV!,OiCr,0.  FeO  UgO  H.O 

SI.  Ufalebk                    |  82-73  13  48  3  15  4  19  -  85  10  12-63  =  100-58 

22.       "                           88  81  18  60  2-80  4  04  —  85-62  12-63  =  100  49 


23.  Lake  Itkul  82-55  10  74  85-8-1   12-61  =  100*78 


d4.    -      "  82-8  19-5  36-0    12-6  =  1008 

25.  8hiishinsk  mine  38-5     18  8    2  8    4  0      —    85-6     12*6  -  lOO  S 

26.  Green  Valley,  Cal.  81*74    6  74    —  11-80  l-72»  35  18   18-68^11^0  O  SO-.  CaO  0*18 

[=r  99-99 

•  Incl.  NIO  0-49.  *  AWe  105'.  '  At  105° 

Pyr.,  etc. — Yields  water.  B.  B.  in  the  platinum  forceps  wbitens  and  fuses  with  difficulty  on 
the  ed^  to  a  grayUh  black  glass  With  borax,  a  clear  glass  colored  by  iron,  and  KOinclimcs 
chromium.  lu  sulphuric  ticid  wholly  decomposed.  A  vuricty  from  WilliiuHuLic,  Ct.,  cxfolialcs 
In  worm-like  forms,  like  veniiiculite. 

Ol*.— Occurs  In  connectioD  witli  chlorltic  mid  talcose  rocks  or  schists  and  serpeiiline;  some- 
times in  parallel  position  with  blutite  or  phlocopitc  (cf.  'I'scliermnk.  I.  c.,p.  256).  Observed 
as  a  result  of  the  alteration  of  Tesuvinoite  f  torn 'Zl»t oust.  Tscliermak,  Ber.  Ak.  Wicu,  49  (t).  348. 
1864. 

Prominent  locaiities  are:  Achmatov&k.  in  the  Ural;  Ala  in  Piedmont;  the  Zillcrihal;  Zcr 
matt  in  Switzerland;  Marieubcrg  iu  S-nxuDy;  massive,  grnnular  at  ZOplau,  Moravia;  coarvc  to 
fine  sraoular  at  Felling  in  Lower  Aiisrdn:  also  chlorite  schists  from  various  localities:  JHarkt 
X«euffnst,  Bavaria.   A  maoeanesinn  vaiieiy  occui-s  at  Pajsbi.-rg.  Sweden. 

Tn  the  U.  States,  at  West  Chester.  Penii.,  In  Inrge  crystals  aud  plates;  also  XJuionville  aud 
'Fexns,  Penn.;  at  the  magnetic  iron  iniue  at  Brewster.  N.  Y.,  in  part  changed  to  .scrpeutiue. 

Z^'ifhtenbei'giU  comes  from  the  Sliishlnisltaya  Mis.  near  Zlatoust  In  the  Ural:  it  is  partly  in 
large  crystals,  and  partly  quite  aniHll.  crnU-ddedln  steatite;  tlie  crystals  are  mostly  opaque  aod 
altered  externally,  and  contain  in  ihb  outer  iiailfrom  0  30  to  10-75  p.  c.  of  water.   The  mineral 
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cjontaina  minute  earnets  and  some  oilier  crystals  as  impurities.    A  similar  variety  of  clinocliloTe 
occurs  with  ampaibole,  plilogopite,  Huoiile.  graphite  at  Aoiity,  N.  Y. ;  also  witli  the  scybertile 
of  Amitj  and  the  xauthophyllite  of  Nitsiamsk,  Ural;  with  fassaite  and  brandisitc  from  the  fisu- 
thai;  with  magnetite  nt  Traversella.    The  while  chlorite  from  Mnuleou  also  belougs  here. 
KoUdtubeite  is  from  the  disirict  of  Ufaleisk  id  the  soiitliern  Unil. 

Ref.— >  Achmutovsk,  Miu.  Russl.,  2,  7  et  teg.,  1857.  Tbo  iwsitioD  is  that  of  Tscberinak,  and 
tb«  fuudameuial  nogtcs  are  those  ukea  by  him.  With  Koksharov.  m»  =  1 10, 0  —  ill,ctc., 
and  from  the  fuudameutal  augles  001  a  UO  =  66'  8'.  110  A  110  =  64'  28*,  001  A  lU  =7r 
5^  the  axial  ratio  in  this  positioD  is  calculated,  viz.  : 

d:t.6=:  0-S778S  .  1  :  0-858U:  jS  =  63'  S0|' 

FIgB.  11-18  show  the  AchmatoTsk  clinochlore  In  the  poaitira  referred  to. 

la.  13. 


Figs.  11-18,  Achmatorsk.  Kk. 

Naumann  made  ffl«  =  111  and  0  =  110;  other  poeitiona  bare  been  taken  by  Mallard  (cf 
Tschermak).  Tschemiak's  position  brings  out  the  relation  between  the  micas  ana  cblorites,  tbe 
lateral  axes  being  the  same  and  tbe  vertical  axes  for  biotiie  and  cliuochlore  in  tbe  ratio  of  10 : 7- 

*  Cf.  Tscbermak,  1.  c  ,  also  Ek..  1.  c,  and  ibid.,  10.  6.  85  (Kotacliubeite).  1838.  Cf.  earlier 
Bx..  Alps.  Min..  1.  443,  1863.  N.  R.,  137.  1867;  Hbg..  Zlllerlhal,  Min.  Not.,  7.  38,  1886.  J  P. 
Cooke,  Am.  J.  Sc.,  44.  303.  1867;  Scbrauf,  Min.  Mflth..  161,  1874;  Mallard,  relaUon  t<>  pewilB- 
Ite  (see  beyond).  Ann.  Mines  10. 151, 1876;  Prendel.Zs.  Kr.,  16.81, 1888.  On  thccomparinn 
in  form  between  clinochlore  and  biotite  see  Laspeyrea,  Zs.  Kr.,  17,  641, 1890. 


468A.  Pranlnlta.  Chlorite  nt  Hydrotalc  (=  Waaserglimmer  of  Morln)  Nedur,  Mia., 
1886.  Peunioe  J.  Frobel  A  E.  SeAwiker,  Pogg.,  50.  523,  1840.  Kftmmererite  Nd..  Act.  See. 
Sc.  Fenn..  1,  483,  1841.  and  ArsberUt.,  198,  ltj48.  Rhodochiom  FMtar,  Rose,  Reise  Ural,  fl, 
1843,  and  Pogg..  69,  1843.  Chromchlorit  Herm.,  J.  pr.,Ch.,  63,  31,1851.  Khodophylltta 
QenOi,  Proc.  Ac.  Pbilad...ll8. 131.  1853.   Penntnlte  Dana. 

Rhombohedral  in  form,  bat  strictly  pseudorhombohedral  aud  monoclinic 

Mallard,  Tschermak*.    Taken  as  rhombohedral,  axis  6  -  3*4951,  0001  A  1011  = 
♦76°  5'  Cooke'; 

PoraM":             y  (2025,  |)           «  (26  0-26-37,  |?)     «  (»058.  |)  q  (17  0-l^-6,  V) 

c  (0001.  0)            p  (5  0-5  12,  A)     *■  (1011.                  *  (6O65,  S)  y  (6061,  6) 

a  (1120,  t  3)           M  (4047.              >  (810-M-30.  \\)      <r  (S(»4.  })  •»  (IS-O-IS  l,  18) 

0  (40-4 18,  A)        *  (90-810,  A>     €  (8S0-38-31,  f")      v  (31  0-31 -4.  V) 

Also  p  (1134,  j-3)  and  x  (1133.  1-3);  s  (lOlS.J). 

Further,  on  kfimmercriie,  if  p  -  8081  and  ep  =  *84'  854':  h  =  8'0475:  0001  a  lOil  =  74' 
8l'Kk.  ^ 

Forms:  e,  m.  u  (30S4),  x  (5054),  y  (40l8},  s  (803S),  p  (SOfil).  «r,  (40|1),  «  (505l). 

Referred  to  the  pen..'nite  axis,  p  becomes  13'0'i3'5.  and  tbe  other  symbols  are  correspondingly 
complex. 

The  pennioite  foniig,  as  shown  by  Tschermak  il.  c  .  p.  70),  may  be  referred  to  the  clino- 
chlore axes.   Thus  r  (lOll)  corresponds  to  101.  for  wliich  we  have:  001  a  101  =  76°  5',  wbile 

0001  A  1011  =  ''0  '  5'  peiminite;  similarly  for  other  forms.  Moreover.  00  peuninite  forms  occur 
in  the  same  zone  which  in  clinochlore  belong  to  three  diflcrent  zones,  as  is  true  of  the 
"mimetic  clinochlore"  from  the  ZiUerthal.  Furthermore,  as  all  possible  intermediate  degiee* 
are  observed  between  the  distinctly  monoclinic,  biaxial  cliuochlore  and  the  apparently  rhombo- 
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hednl,  uDiftxIftl  pennlnite,  the  conclualon  is  reached  that  the  two  are  essentially  the  same.  The 
form  and  optical  characters  of  peoDlnlte  are  thea  due  to  the  twinoiDg  of  lamvUsi  grouped, 
according  (o  the  mica  law,  fu  positfous  making  angles  of  60*  or  120°  with  one  another. 

The  fact  that  three  sections  of  a  biaxial  mica  placed  one  over  the  other  with  their  axial 
^aoesat  angles,  respectively,  of  60*  yield  a  uni»xiul  mterfereuce-Sgure  is  well  known  of.Reuteb. 
Cooke,  ref.  on  p.  614];  a  sfmilar  grouping  will  ezulaio  the  optical  properties  of  penuinlte. 

As  the  matter  stands  at  present,  therefore,  although  It  is  convenient  to  dttCiUB  dlnocblore 
and  penninite  separately,  they  must  be  regarded  as  essentially  the  same  spcciea.  This  conclusioil 
was  earlier  reached  by  Mallard,  but  from  a  somewhat  different  standpoint. 

Tschernuik  argues  from  the  facts  stated  that  in  these  chlorites  there  are  present  two  fso*. 
morplious  substances,  one  of  which  is  optically  —  with  dispersion  p  >  v,  the  other -|>  with 
dispersion  p  <t-  \n  the  optically  —  penninfie  the  former  predominates.  This  optlc^j  n^gntlTe 
stibsiauce  is  regarded  as  probably  serpentine  (see  further  that  species). 


1. 


3. 


Figs.  1,  3.  4,  Texas.  Penn.,  Plreson.   8,  Zermatt,  Tschennak.   6,  ZUlerthal.  Id. 

0,  Kcimmererite,  Ek. 


c0  =  51'  9* 
ey  =  58'  IBJ' 
ep  ^  B»'  16' 
e/i  =  66*  884' 


c*  =  74'  36i' 

er  - 

eg  =  77'  85' 

ee  =  78'  80' 


ea-  =  78°  47' 
ew  =  85'  17' 
ey  -  87'  88' 


=  88°  544' 
=  60°  IB' 


CP 


Twins  very  common,  according  to  the  penninite  law:  tw.  pi.  c,  cf.  f.  1-4. 
Habit  rhomboliedi-al:  sometimes  thick  tabular  with  c  prominent,  again  steep  rhom- 
bohedral;  also  in  tapering  six-sided  pyramids.  Rhombohedral  faces  often  hori-» 
zontally  striated.  Crystals  often  in  crosted  groups.  Also  massiTe,  consisting  of 
an  ng-g^regation  of  scales;  also  compact  cryptocrystalline. 

Cleavage:  6- highly  perfect.  Laminae  flexible.  Percassion-figare and  pressure- 
figare  as  with  clinochiore  but  less  easy  to  obtain;  not  elastic.  Etching-figures 
hexagonal  or  triangular;  seldom  monosymmetric  or  aBymmetric  H.  =  2-2*5. 
G.  =  2-G-2*d5.  Luster  of  cleavage  surface  pearly;  of  lateral  plates Titreous,  and 
sometimes  brilliant.  Color  green,  emerald-green,  apple-green,  graas-green,  nayish 
green,  leek-green,  olive-green;  also  reddish,  violet,  r<»e-red,  pink,  grayiui  red; 
occasionnlly  yellowish  and  silver-white.   Transparent  to  subtranslucent. 

Plcochrpism  distinct:  on  olive-green  crystals,  Q  c  emerald-green;  brownish 
red,  brown,  or  yellow;  on  leek-green  crystals,  blue-green  and  yellow;  on  k&mme^ 
erite,  |  c  violet,  X  c  hyacinth-red,  Tschermak.  Optically  4-»»"80  — ,ftnd  sometimes 
both  in  adjacent  laminse  of  the  same  orvstal.  Usually  sensibly  uniaxial,  bi^t  some- 
times distinctly  biaxial,  occasionally  2E  =  61°.  Dispersion. "when  biaxial,  p  <  v 
for  +  crjstiils,  /?  >  y  for  —  crystals.  Uniaxial  and  biaxial  portions  seen  in  the 
same  s«;ction.  Axial  figure  generally  wanting  in  sharpness,  and  often  quite  indis- 
tinct. Sometimes  a  shai'ply-outlined  kernel  which  is  uniaxial  while  the  border  is 
biaxial  with  2E  =  36%  the  latter  probably  to  be  referred  to  clinochiore. 


Indices 


1-576      and      1  -579  L6vy-Lox. 
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Var.— 1.  PenntntU.   A<  first  named,  it  Included  a  snen  crystallised  dilwlte  from  tbi 
Peonine  Alps. 

Hydrotalc  of  Necker^penDintte  from  the  Bhuentbal.in  theVaUis.  Optically  poiitiTe,  Di. 
Moat  of  the  peoDinite  from  Zermatt,  and  that  of  the  Binneiithal  and  T^rol,  u  optically  negative; 
■nne  crystals  of  Zermatt,  and  tboee  of  Ala,  poaftiTe;  and  aome  plates  from  Zennntt  ooniiit  o( 
podtlre  and  negative  lamlns  united,  Dx. 

2.  KAmmertrUe.  lu  hexagoual  forma  bounded  by  steep  slz-dded  pyrarafcls,  cf.  above. 
Colorkermes-red; peach-bIo3Som-i«d.  Pleochrolsm distinct.  Optically— from BiKi^,  +  Texii. 
Uniaxial  or  biaxial  with  axial  angle  up  to  SO*.  Crystals  from  Texaa  ue  often  mixed  with  cliuo- 
chtore,  and  sometimes  a  cryetalls  travened  byanuid  of  dJnochlorawboaeopli&Axial  angle ii 
60°  to  70°  Dx. 

The  original  kBmmererfte  was  a  reddish  violet  micaceous  mineral  from  L.  Itkul,  Blsenk, 
Perm,  Russia,  partly  la  ft-slded  prisms.   Named  after  the  mining  director  A.  Kftmmerer  of 

St.  Petersburg. 

Rhodoj^tyllUe  of  Gentb  and  chrofti- chlorite  of  Hermann  are  the  same,  from  Texas,  Pa. 
Q.  —  2'617-3'63.  Rhodochrome  is  a  compact  or  scaly-granular  variety,  originally  from  L.  Iikal, 
Siberia,  havfag  a  snlinterr  fracture,  with  Q.  —  2-06-2'67.  Color  deep  green;  but  violet,  naa 
or  peftch-bloeaom-red  lu  tbin  splinlers,  whence  the  name. 

8.  Loganite  of  HuQt  (=  PteudophUe  of  Kenngott)'is  near  pennlalte  in  composition.  It 
comes  from  Calumet  Falls,  Canada,  and  has  the  form,  angles,  and  cleavage  of  amphlbole  (see  p. 
898);  O.  =  2-60-3'64;  color  clove-brown  to  chocolate-brown;  luster  dull  (anal.  18). 

JHeiul'*pfitUQt  KeiiDgiitt  (Ber.  Ak.  Wien,  IS.  1855)  has  the  comiMsitimi  of  loganite.  but  It 
comp  ict  mii8»-ive,  without  cleavagt',  aud  resembles  serpentinv  (wheacc  the  name  from  na-eiidoiy 
falu,  and  opAiftfor  serpeniiue);  U.  =  2-5;  O.  =  2-75-2'77;  luster  weak;  color  grayish  greeD, 
ollve-greeu,  pistacblo-greea ;  feel  unctuous.  It  forms  the  gangue  of  enslatite,  Bc^  Zdjsr  in 
Alolatiial,  Moravia.  In  the  occurrence  of  a  massive  form,  penaulte  is  Uius  Uke  talc,  pyn^byU 
lite,  Olid  other  related  species. 

Fseudophite  also  occurs  aa  a  pseudomorph  after  fehlFper  (anal.  16,  17).  The  material  of 
anal.  10  was  a  light  green  compact  chlorite,  easily  fusible;  it  was  from  the  Zoutpans  Mts., 
Oriqualand  West. 

Comp.— Essentially  the  same  as  clinochlore,  H,(Hg,Fe),Al,Si,Oi,  =  Silica  32*5, 
ainmina  18*4,  magnesia  36*1,  water  13-0  =  100 

Tschermak  places  penntnite  at  the  be^nniug  of  the  series,  varying  from  Bp  :  At  =  3 : 3  to 
SpAt.  The  bitter  corresponds  to  the  empirical  formula  above;  the  former  requires:  Sid  34'8, 
Al.Ui  14  6.  MgO  37-5.  U,0  13'4  ^  100. 

AnaL— 1.  Lndwig,  quoted  by  Tscbermak,  Ber.  Ak.  Wien.  100(1),  18, 1801.  S.  Rnmpf, 
Mia.  Mittb.,  88.  1873.  8,  Hamm,  lb.,  260.  1872.  4.  6.  Fellcnberg,  Jb.  Min.,  746.  1868. 
6,  7,  Hediile,  Ti-ans.  B.  See.  Edinb..  29.  60.  1879. 

8.  0,  Hermann,  J.  pr.  Ch..  53,  32.  1858.  10,  11,  Smith  A  Brush,  Am.  J.  Sc.,  16,  47.  1853-, 
also  Geuth.  I.  c.    12,  18,  Heddle,  Trans.  R.  Soc.  Ediub.,  29.  62,  1870. 

14,  Hauer,  Ber.  Ak.  Wien,  16,  170,  1855.  15.  Van  Werweke,  Zs.  Kr.,  1,  510.  1877. 
16^  Dnwhe.  Uln.  Mltlh.,  125.  1878.  17.  Gintl.  lb.,  7.  1874.  18,  Hunt,  Rep.  O.  Canada.  49U 
1868.   19,  Van  Riesen, quoted  by  Cohen.  Jb.  Mlu..  2, 11  ref.,  1888. 

H,0 

18-11  s  10010 
14-14  ^  101-15 
12-27  =  100  08 
13  87  Cr.O,  0  60  =  100*07 
18  57  =s  101  10 

11-  74  Na,0     I  32  Ofll 
rK,<>  -  99-93 

12-  41  Na.0  018  K,0  1  36 
t=  OT-75 


O. 

SiO, 

A1,0, 

Fe,0, 

FeO 

MgO 

CaO 

1.  Zillerthal 

8-678 

83-83 

12-95 

8-25 

3-03 

ai-04 

8.  " 

34-24 

12-68 

1-64 

8-35 

34-86 

030 

8.  Zermatt 

83-71 

12  oS 

2-74 

3-40 

34-70 

0-66 

4. 

2  698 

t  3S12 

13  25 

1  53 

469 

84  04 

5. 

2-649 

8307 

11-66 

2-49 

1-81 

87  60 

6.  Scalpa 

3-090 

80-41 

11 -S8 

2-34 

11  00* 

80-63 

7,  (Slen  Locby 

8*895 

84  81 

18-64 

0-36 

10  530 

18-04 

8-97 

Kdmmerer&e. 


8.  L.  Itkul,  ery$t. 

9.  Rhodochrome 
la  Texas 

11.  " 


a.        SiOl  Al,0.  Fe.O>  Cr.O,  FeO  XgO 

30-58  15-94  —      4*99   3-82  83  46 

84-64  10  50  2  00     6-SO     —  85-47 

I  88-38  10-60  —     4-73  1*80  86-00 


82*98   n  il      —     6-80  1-29  80-82  - 
18.  Unit,  mam.      Z-iM      89*89  18-98     —     C-97  1-96  88  98  8-54 


33-81  7-60 
•IncLllOUnO. 


—  7-89 


8-08  83  16 
i>0-88Mno. 


CaO  HiO 

—  12-06  s  100-38 

—  12-08  100-14 

—  18-96  Alk.  0  35  ^ 
[99-50 

18-18  Alk.  0-38  = 
[100-96 
18  27  Na,0  0-97. 
[KiO  1-ia  99« 
8-88   14-26  =  100.01 
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6. 


810.  AI.O1  V^..FeO  HgO  C&O  E.0 

1  88-49  lS-4a  -  S-58  84  04  -  13*68  =  9614  [lOO'lS 

Sa-84  17-84  8-38  1-04  80*48  0-7S  13'16  hrn.  H|0  8*88  = 

84-  98  17-18  —  1-61  88-88  —  18-98  =  100-68 

85-  81  18-28  1-36  0  88  81-61  —  18  36  -  100  55 
88  28  18-80  1-93     —  85  50  —  1600  =  100 
83  88  18-75  O'SO  3  88  81*64  It.  1415  =  100*15 


14.  Zdjtf  Ht. 

15.  Uarkirch 


18.  Plaben,  jMWd. 
17.  Ckyn 


3-63 
3-647 


18.  LoganUe 

19.  6.  Africa 


Pyr.,  ate— In  the  dosed  tube  yields  water.  B.B.  exfoliates  somewhat  and  is  dliBcuIUy 
fusible.  With  the  fluxes  all  varieties  give  reactfoDs  for  iron,  and  many  varieties  react  for 
chromhim.   Partially  decomposed  by  hydrochloric  and  completely  by  sulphuric  acid. 

Obs.— Occurs  with  serpentine  in  tbe  region  of  Zermatt,  Valals,  near  Mt.  Kosa,  especially  in 
U16  moraines  of  tbe  Fihdelen  ^^acier;  crystals  from  Zermatt  are  sometimes  2  in.  long  and  1^  in, 
thick;  also  at  ttic  foot  of  tbe  Simplon;  at  Als*  Piedmont,  vilh  cllnocblore;  at  Schwarzenstein  in 
T^l;  at  Taberg  in  Wennlaud;  at  Snal-um.  greenish  and  foliated,  called  tteaHie  of  Snantm. 
In  the  greea  schists  of  the  HObeozug  which  separates  the  Zillortbal  from  the  Pfltschtbal  in 
Tyrol. 

KdtnmererUa  Is  found  at  the  localities  already  mentioned;  also  near  Hlask  in  tbe  Ural;  at 
Haroldswick  in  Unst,  Shetland  Isles.  In  large  crystals  up  to  3  cm.  in  length  eocloBed  in  tbe 
talc  in  crevices  of  tbe  chromite  from  Kraubat,  Styria.  Abundant  at  Texas,  Lancaster  Co.,  Pa., 
along  witb  cliuochloro,  somecrysials  being  embedded  in  cllnocblore,  or  tbe  reverse.  Also  bi 
N.  Carolina,  witb  cbromite  at  Culsagee.  Miicoif  Co.;  Webster,  Jackson  Co.;  Hampton's, Mining 
Creek,  Yancey  Co.;  Bakersvllfe,  Mitchell  Co.,  and  otber  points. 

Ret— >  Texas,  Penn.,  Am.  J.  Sc.,  44.  301,  1867.  Dx.  gives  for  Zermatt  pamiolte  er  = 
76' 10-80';  Tschermak  obtained  76"  6'.  •  Df..  l.,c  ;  Cooke,  fc;  Mallard.  Ann.  Mines,  10,  151, 
1876:  Tscberraak,  Ber.  Ak.  Wien,  9»  (1),  340.  idSO;  Pitssoo,  Am.  J.  Sc.,  42,  408, 1801.  Cf. 
also  Mid.  (ref.  p.  650)  00  tbe  relation  of  clioochlore  and  pennlatte. 

Tabeboite  Bduerer,  Pogg.,  71,  448.  1847.  From  Taberg,  Wermland  {Blue  tofc  of  Werner, 
and  called  also  miea-ehloriiey,  a  bluteh  green  or  green  cblorite  near  pennlnlte.  According  to  Des 
C'Joizeaux's  optical  observations,  it  Is  in  part  uniaxial  and  positive  like  true  penninite.  But  in 
other  cases  uniaxial  and  biaxial  platesare  combined  and  negative  and  positive  also;  and  tlie  axial 
divergence  of  the  biaxial  plates  varies  from  1°  to  83".  Tachermak  (Ber.  Ak.  Wien,  99  (I),  36% 
J890)  concludes  that  it  represents  an  intimate  mixture  of  clioocMoreor-penninlte  and  phlogqpita. 
Analysia.  A.  Pftltauf,  quoted  by  Tschermak,  ib.,  100  (1).  46,  1891: 

G.        SIO,  A1,0,   Fe,0,  FeO  MgO    CaO   Na,0  K,0   H.O  F 
2*79      88  04   12  63     3  53    2  93   29  45    0  48    2  T3    4  17    6  25   0  51  -  99  71 


469.  PROOHI,ORITB.  Mica  pt.,  Telgsten  pt.?,  Lnpls  colubrinus  lamellosus  (fr.  Salberg), 
Watt.,  Min.,  130,  1747.  Talgsleiipt.,  Specksten  pt..  Cromt ,  Min.,  89,  1758.  Cblorite  pt.  (fr. 
St.  Oothard,  Tolfa.  Alteuberg),  Wem.,  Bergm.  J.,  1.  876  and  391.  1789.  Blftttrlger  Cblorit  (fr. 
St.  Gothard)  Warn.,  1800.  Ludwig  Miu.,  1,  118,  1803.  Chlorite  v.  Kobett,  J.  pr.  Ch.,  16,  1889. 
Hexagonal  Chlorite.  Rlpldollte  O.  Rote,  and  Dana.  Miu.,  1854.  Lophoit,  Ogkoit,  BreitA., 
Haodb..  1.  881.  888,  1841.  Helmintbe  O.  O.^Votger,  Entw.  Min..  143,  1854.  Grengeslte <fr. 
Dml&me)  Mbinger,  Suckow's  Erz-  u.  Oesicinlager  schwed.  Gcb.,  SO,  1881  =  Strahllge  Grilnd^ 
euerde  v.  Dalarae.   Prochlorite  Dana,  Am.  J.  Sc.,  44, 258, 1867.   Fftchersiehi  Oerm. 

Rfonoclinic.    In  six-sided  tables  or  prisms,  the  side  planes  strongly  furrowed 
and  dull.   Crptals  often  implanted  by  their  sides,  and  in  divergent  groups,  fan- 
sJmped,  Termicular,  or  spheroidal.   -Also  in  large  folia. 
Massive,  foliated,  or  granular.  ^''iP^fW^ 

H.  =1-2.    G.  =  2*78-2-96.    Translucent  to  opaque;  ^^jC^^vfl^ 
transparent  only  in  very  thin  folia.    Luster  oi  cleavage  ''^S^SI^ 
surface  feebly  pearly.    Color  green,  grass-green,  olive-     tJ    'f  /-^^^ 
greeu,  blackish  green;  across  the  axis  by  transmitted  light    ».  //  i^P 
sometimes  red.    Streak  uncolored  or  greenish.    Laminee  ■■u 
fiexible>  npt  elastic. 

Pleochroism  distinct:  vibrations  ||  c  yellow-green ;  J_  c 
brownish.    Optically  +  in  most  ca^es,  rarely  —  (Floitenthal).    Bx  inclined  to  the 
uormai  to  c  some  %'^.    Axial  angle  small,  often  nearly  uniaxial;  again  2E  =  33% 
30**.    Dispersion  p  <  v. 

Comp. — According  to  Tschermak  to  be  regarded  as  a  molecular  mixture  of 
H,(Mg,Fe),Si,0,  and  H,(Mg,Fe),Al,SiO,  in  the  ratio  of  2  :  3  to  3  :  7;  the  empirical 
formula  ou  page  643  corresponds  to  the  former  ratio.  Ferrous  iron  is  usually,  but 
not  always*  present  in  large  amount. 
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654  8ILICATS8. 
Ct.  also  Clarke  &  Scbneider.  Am.  J.  Sc.,  40.  405. 1890. 

Anal.— 1.  Egger,  Min,  M!tth.,  244,  1874.  2,  Kiemctit  &  Ludwig^,  quoted  b' 
S.  Rg,.  Mia.  C]i,,  538,  l«iJO.  4.  J,  Vuylstckc.  qu(HctI  by  'I'sctcrnjiik,  L  c.  6.  J" 
MfD.,  746,  1808.  6.  Jncuhjs  (Tsciicniink),  7.  8,  Mgc,  Ann.  C'li  Phys.,  ] 
8-11,  Hetitile,  Trails.  H.  S<jc.  Ediiib.,  29,  75,  l879,  1^.  Smifli.  Am.  J.  yc. 
13,  Clarke.  Am.  J.  Sc..  28,  34.  lbS4.  14,  Cliirke  &  Sdmeiiler,  Am.  J.  Sc.,  - 
IS,  M-  Bird,  Am.  Ch.  J..  7,  181.  1885.  IG,  Gcutb,  Aiu.  J.  Sc..  26.  250.  185S 
Am.  Phil.  Soc,  13,  mi.  18TS     19.  SO,  ClUBtard,  quoted  Li;  Geulh,  1.  c. 

Fe,0»  FeO  JtgO  CaO  H,< 

107   S8  08  15-5«  0-44  9« 

2-13   SSOS  1357     —  W'X 

3  09  2311  17  41  —  10  I 
4-72   16-47  18  90     —  111 

l-OO   S5-00    1581   0-60  12t 

ICS  20'8!>  I8'fl0  one  13-: 

[P,0,  t)  08.  idk.  U  16.  orguu 

—  2976    18-84     —  ll'i 

— -  S4-76    IB'm     —  11-1 

1-  S8  £7-98*  lit"S4  0  !>0  12  \ 
347  2S-1M)  U73  Il'l 
0-M  a087i>  17-79  0-40  12-] 
—  33-21  17-94  —  101 
und.  24-98   15  04     —  14^ 

388    17-77   ie09     —  12-i 

I 

103   28  78    10  79   0  »9    H  i 

4  60  24  21    13  78     —    10 1 

fl  SO  5-V3'  ?8'47  —  IS  I 

0  70  fS-Jje^  30-99  —  11  I 

2-  50  5  84'  28  34  —  14  ^ 
2-71  5  tt&^  27-73  —  14  ! 

-MnO  0-m        *■  MdO  0  29.      «  (NI,Co)0  0  30  p.  c.      *  Do.,  O  il,  MnO 
•Do.,  0  41.  ^i>o_02e. 

Tlie  ^eiminifte  of  Volger  occura  in  slender  venuifonu  cryslallLzntioDS  tike  flg. 
nftme),  iratisverstly  roliaied.  penetrating  qiisrlz  mi  feldspur.'  Tlie  figure  is  from 
aliire  spcclmta  dcscribtd  hy  O.  P.  Hubbard,  and  may  be  one  o(  tUt  olUev  siJucies  i 

Pyr.,  eto. — Sume  as  for  clinoclilore. 

Ob|.— Like  ytluT  cUJoHti^s  in  modes  of  occurrcDce,  SonKiiHiea  iu  iniplaotcd 
8l.  Gothaid.  envelopLne  often  adularia,  etc. ;  Mt."Greiaer  In  llie  Zillcrtlial,  Tyrol;  ! 
burg;  Tr;iv(!rsp]lH  in  t^iedniont;  at  Mlu,  H^pt  Lacs  aud  Si.  CriRto]iLe  in  DivupU! 
BoliiL^niiA,  Also  mfissiivu  iu  Cornwull.  ]u  liu  veins  (wliei-e  it  \s  cnlkd  peach);  at  Ar 
■W'ftV;  Snlbi?r«;  find  DiiTitiemom,  Swediiti ;  Dognficskii,  HunRiirT,  OtcasiouHlly  rorrtiei 
bofc  (T8cliei-"m.ak,  Jier.  Ak.  Wica.  53  (It,  551.  I8C0),  Id  Scyllimd  al  V8ri«us  poiu: 
Olher  Sipedntieas  (1.  c.)  wlTb  but  24  p,  c.  SiO,  ttpproxinaale  lo  rorundopliilile. 

In  ilie  U.  Slflles,  neur  Wngbingtoi)  (iinal.  IU,  14>;  on  Castle  Mt.,  BatesTtJle,  ' 
fnrin  resi-mhlinir  aoap&loiie,  color  ^nyiali  grCen,  feel  preflsy;  SltiClij's  mine,  Moi 
N.  C  ;  iiIho  with  conmdum  iil  Hit:  Culsiigec  uiLne,  in  broiid  piatt's  of  a  dark  green 
scaly;  ir  dlfTdiH  from  ordinnry  profhlorite  in  ilie  ^ruftl!  anunint  of  ferrous  iron. 

Cliloritic  allerntioo-prodiK'is  of  yy rope  di'sciilffd  by  Leniberg  (Es.  Q.  Gea,, 
are  referred  by  Tacbermak  (1.  c,  p.  87)  lo  petminite.  Lcmberg'!;  aualyi^es  ure  as  i 
altered  pyrope;  2.  cncloalng  chloritic  sbelU  8-5,  corapleti?  pscutEoniorfihfl : 


G. 

A1,0, 

1.  Zillerttaat 

30  03 

20-16 

2. 

£5-84 

19-58 

3.  81.  Gotliard 

35- 13 

•L  Fuse  In 

2-933 

27  oa 

£0-07 

G.  Mossasclilucbt 

S-946 

24-85 

30-70 

Vt  .ix3(..iJcraliiup|J^ 

«-■)  oa 

7.  St.  Crisfomhe 

2088 

8.  Mid.  Lacs 

37-14 

10  19 

9.  GinLJciit..:^ 

8038 

24-77 

20-16 

10.  Potlscjy 

a-793 

20  71 

20 -43 

11.  Lude 

2  852 

24(iQ 

i23-19 

12,  Oiimuth-dafrh 

27-20 

18-63 

13.  Wosbioglrin 

3 -835 

25  45 

17-88 

14, 

2S'40 

33-80 

15,  VJrgiula  . 

3  05 

23  53 

23-35 

16.  Munigoraciy  Co.,  N.  C, 

34  BO 

31-77 

17  Cuisagee 

27  5B 

22  75 

18, 

S9'4a 

23  33 

19 

27' 38 

2211 

BO. 

37  17 

32-35 

SiO. 

Al.O, 

Cr.O, 

Fe,0, 

MgO 

Ca 

H 

1. 

40  BO 

S2  70 

0-34 

31-47 

438 

1 

B. 

33  78 

16-70 

6-44 

28-54 

053 

11 

8. 

83-83 

1358 

1-07 

515 

331)3 

0  37 

10 

4. 

33' 19 

15-29 

e-04 

33-13 

12 

S. 

33  63 

14-17 

530 

33  65 

13 

Ore/iffetite  from  GrftDgeBberg  ia  Dalame,  Sweden,  occurs  partly  in  beiagonal  c 
more  or  Itss  rnd lately  group^,  and  probably  results,  EidmAou  obserrea  (Larobok  M 
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Mm  the  attenUon  of  pyroxene.  Erdmann  ipelU  the  nuu  QrSngtttt*,  Speclflp  gmrl^  8'lt 
eolor  duk  green.  An  analysis  by  Hiainger  gave: 

610,87  81      AJ.0. 14-81      FeO  25-68       Mn0  218       HgO  U'Sl       tiaO  IS  SB  ±=  SS-Tt 
Gbochacite  Webtkg,  Zfl.  O.  Qes.,  28,  3^5,  1878. 

HonocUnic?  In  gmall  six-sided,  tabular  crystals,  rough  and  allowing  no  measurementa,  the 
edges  being  rounded  off  by  Irregular  planes.  CleaTaeelMisal  easy,  forminK  thin  soft  plates. 
OpUcally  biaxial,  axial  angle  30"  to  80°.  Double  refraction  weak.  prol>ubly  posUive.  In 
oompoBitioo  near  prochlorite,  but  coutalnlagciiiefly  magnesium  instead  of  ferrous  iron,  Webskj 
caloaiates  UtRtAlSiO,.   Cf.  anaU.  16-19  above.   Analysis,  Beck,  quoted  by  Websky; 

8iO,28aO        AI,a,  24-56        PeO  6-27        MgOSO  M        H,0 1215  =  10113 

Occufa  mixed  with  a  chromic  spinel  (magnocbromite  (p.  228),  also  crystallised  in  cavitiea  la 
Mipentlne  »  Oruciiau.  south  of  Fiankenatefn,  in  Sileda. 

470.  OORUinX>PHIIJTB.   Bhepard  (fr.  N.  Car.),  Am.  J.  Sc.,  12. 211. 1852;  (fr.  Chester, 
B.)  id.,  ib.,  44,  112,  1865.   CUnocblore  (fr.  Chester)  J.  P.  Cooke.  Am.  J.  Sc..  44,  206,  1867. 
Ameslte  C.  U.  Bhepard;  Pisani,  C.  R.,  83,  166,  1876. 

Monoclinic,  Bx.  Tn  six-sided  or  twelve-sided  tables  or  low  prisms.  Twina, 
according  to  the  mica  lavr^  proved  optically. 

Cleavage:  basal,  emineut.  Lian^inse  somewhat  moire  brittle  than  those  of 
ollnochlore.  Porcusaion-  and  pressure-figares  as  with*  clindchlore.  ^e  former 
show  planes  of  parting  in  the  zone  be  inclined  64"  to  c  (089)?,  and  in  the  zone  oni 

inclined  at  the  angles  71'*  (323),  75°  (445),  37°  (116),  62"  (^25):  Etching-figures 
monosymrjif^trio  in  form.  H.  ^  2*5.  G.  =  2'90f  Chester,  Brush.  Luster  of 
cleavage  surface  somewhat  pearly.  Cplor  olive-green,  leek-green,  grayish  green» 
Transparent  to  nearly  opaque.    Laminae  flexible,  somewhat  elastic. 

Optically  +•   Ax.  pi.  |  b,    Bx  somewhat  obliqne  to  e.    DispersioD  ft  <  v. 
Axial  angle  rather  large. 

Ai!=56"     Be  =  24*     2E=80'  f/J  =  1-6883  »V  =  46' 40"  tfi-^e'W 

Also  64' ay  and  68' at  200'   Dx.  82",  45'.  Tl*",  98J*  Cooke 

H. 
woicl 

32*0  =  100.   Here  Fe  :  Mg  =  1 :  3. 

AnaL— 1,  Eaton,  quoted  by  Shepard.  Am.  J.  Sc..  46,  857,  186a  8,  Piaani.  ibid.  8.  Ober 
inayer,  quoted  by  TBchermafc,  1.  c 

O.  610,  AUG)  Fe.O>  FeO  MgO  fl.O 

1.  Cheater,  Haas.    9-88  24-77  25  52       —  16-i9  21-88  11-98  99  34 

^       "          "  24-0  25-8        —  J4-8  227  11-9  =  99-8 

&       "          '*       8-87  88-84  26'88  8-81  17  06  f9*68  11*90  =  100-66 

Obfc— -Occurs  with  corundum  or  emery;  its  low  percentage  of  silica  accords  with  this  hsso- 
<dation.  The  species  waa  instituted  on  a  chlorite  found  with  the  corundum  of  Asheville  N  C 
whence  the  name,  from  corundum,  and  ipaoi,  frimd.  The  above  description  Is  from  specimens 
occurring  abundantly,  and  sometimes  in  large  and  small  crystals,  at  the  emery  mine  of  Chester, 
Mass  ,  whiph  Shepard  has  referred  to  corundophilite;  the  t^lorite  occurring  with  the  cornndum 
of  Nortli  Carolinn  is  higher  in  silica  and  Is  classed  with  prochlorite  (Oentb),  thoujrh  contalninr 
relatively  but  Uttle.iron,  cf.  anals.  17-20,  p.  654.  -e  6 

Amesitb  C.  U.  Shepard,  Pisani,  C.  B..  83,  166. 1876. 

In  faejcagonal  plates,  foliated,  resembling  the  green  talc  from  the  TjnH  H.  =  2-6-8. 
G.  2  71.  Color  apple-green.  Luster  pearly  on  cleavage  face.  Optically -f.aendblyunlailaL 
Compoeilion  approrfmating  to  H4(Mg,Fe),Al|SiO«. 

Anal. — Piaani.  L  c. 

SIOs  31-4        AliOi  88*8        FeO  16-8        HgO  19-9        Q|0  10-8  =  100-0 
Oocuxw  ^ffltta  diamtm  at  Cheater.  Mass. 
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itl,  DAFHTOI^.  lieh^maJc,  Ber.  Ak.  Wien,  100(1),  38,  1891.  Mon< 
spherical  or  botryoidol  aggregalcs  showing  &  conceTjiric  and  at  the  same  lim 
atruciure. 

Cleavage:  basal,  perfect.    LamiiWE  somewbat  flfliible,    Luatcr  pearly.  C 
though  the  basal  plane  oUve-Kretu,  normal  to  thla  direction  yellow.  Streak 
— ,  nearly  uuiai;jul. 

Oomp^Accordiog  lo  Tscicrmak.  HMreatAlioSiitOm.    Cf.  p.  644. 

Anal,— R.  Zeynek. 


G. 

tin 


8iO, 


FeO 
38-97 


0-98 


109 


o-ae 


Na,o 

110 


K,0 
02d 


Pyr^  eto. — B.B,  becomes  black,  but  does  not  exfoliate  aad  fuses  easily  to  i 
Easily  dftcomposGd  by  ■warm  hydrochloric  add  wiUi  the  aeparalion  of  flocculen 

Oba,— Observed  od  a  apecimen  from  Ptinzance,  Cormnll,  obtained  in  lfH( 
SncTustation  on  quurtz  and  arsenopyiite 

Named  from  Daphne,  bay  tree,  ia  allusion  to  the  funn. 

METACmA>RTTE,  Ziit,  Z&.  Ges.,  4.  634,  1853.  Foliated  columns,  like 
to  pearly  in  luster,  color  dull  leek-green.  11.  =  2"5.  Anal.— 1,  List,  1.  c.  S 
hj  T&chermal:. 


8  173 


SiO, 
33-78 


16-  43 

17-  85 


Fe,0, 


FeO 
40  37 
37  85 


MgO 
B-10 
4-36 


CiiO 
0-74 


K,0 

1-38 
OOlt 


008 
0-30 


B.B.  fuses  OQ  the  ed^cato  a  dark  enamel.  GelaLinizca  in  the  cold  with  h; 
Forma  smail  veitia  in  t  green  rock  at  Bllchenbcrg  neurElbiogorode,  in  the  Har 

Klemektite  TaehtrmaJc,  Ber.  Ak.  Winn,  lOd(l),  40.  IS&l. 

In  thin  scales  iu  C|UQ,i1;:&  veins  St  Vielsalm  in  Belgium.  Probably  monoclii 
Color  dark  oliTC-grecn.    Opticulty  -f .    Biaxial,  ajciaTangle  amall,  TBcbermal:. 

Aual.— C,  Klemeot.  Rull.  Mus,  Belg.,  5,  163, 


G.  =  2-935 


Si9. 
!  27  13 


AI.Oi 
24-70 


5-84 


FeO 
973 


MnO 

r&8 


MgO 
30-53 


11-3 


add 


B.B.  exfoliBtes  and  fusea  to  a  dark  j^lass.  In  powder  partially  decnmposcti! 
with  the  sepamtJoD  of  tlocculeut  ei]ic&.   Named  after  Dr  O.  Element  of  £ 


472.  ORONSTEDTITE.  CronBtedlil  Stetmnann,  Schw.  J.,  32.  69.  13; 
Breith,,  Char.  33,  184,  1933.    S)deroGc;liiBatitc  WerTiekink,  Pogg.,  1,  387,  1824, 

Rhombohedral;  heTaimorphic.  Asia  A  =  3"S55y;  0001  A  1' 
Zepharovich^ 

Forms!  e{0001,  0).   r(10ll,  1),   sf^l,  S);   y{30Sl.  8), 
Angli^s:        =  75"  6;    ex  =  82"  25^',    eff  =  •Si"  5fl . 

Twins:  tw.  aj-  df  uuited  symmetrically  by  a  prismatic  face  or  in 

and  forming  a  sis-ray^d  bai 
hexagonal  pyramids,  tapering  I 
tremity,  or  adherint;  liitfraily, 
striated;  alecj  in  fibrotis  div< 
cylindroidal  and  reniform;  alsi 

Cleavage:  basal,  highly 
brittle.  Thin  laminEB  eksti 
G.  —  3'34-S-35.  Luster  brilli 
Color  coal-black  to  brownish  b 
miitod  Jiebt  in  thin  scaies  > 
also  on  the  edges  brown  or  hi 
iStretik  dark  olive-greon.  is 
Optically  — ;  uniaxial. 

Comp— Perhaps  H,Fe,Fe.Si,0  =  4Fe0.3Fe,O,.3SiO,.4H,0  ^ 
iron  Ecs^uioiide  37"2,  iron  protoxide  33'5j  water  8 -4  =  100.  Magi 
present  m  small  amount. 


Pribram,  Zepb. 
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Kg.  gives  8FeQ.F6«Oi.38IOt.8HtO  =  Bilica  21-8,  Iron  Beflquloxide  291,  Iron  protoxide  89  81 
water  9-8  =  100. 

AiMLr-1,  £.  Ludwjg.  quoted  br  Tschermak,  Ber.  Ah.  Wlen,  100  (1),  1891.  3,  Janortky.  Ber. 
Cb.  Oei.,  8,  989.  1875.  8.  Roiam.  Vrtia;  BctTAIc.  BOhm.,  p.  18.  Ju.  Itf,  1686.  4»  Uad»lTiM 
and  Plight.  Ber.  Ch.  G«b..  3,  988. 1870. 

8I0«  I^Ot  FbO  UnO  MgO  H.0 

1.  mnm                            I  3S-21  87  49  25*28  1-20  S-88  8-27  =:  99-68 

%      "              0.  =:  8-851        21 80  82-84  29-28  1  25  4'Sl  U'lK)  =  100  58 

8.  Kuttenberg     O.  =  8  445        17-84  48*05  80*27  0*18       —  [918]  -  100 

4.  CbmwaU                           18-66  88*76  88*67  —       —  10 18  =  100 

Ad  analysts  by  Field  (Plill.  Hog..  8,  61^  187Q)  df  »  daric  green' compact  mineral  uucom- 
panying  the  Cornwall  cronstedtite  gave: 

SIO.  81-72  FeiO,  18-5t  FeO  80-46  fi.OU  02   =   lOO  Tl 

3p.  giav.  =  8.   The  formula  3FeO.FeiO(.8SiOt.8H>0  is  deduced. 

fl^^  etc.— B.B.  froths  and  fuses  on  the  edgea^  yielding  In  RF.  a  magnetic  gray  or  black 
lobule..  Wlih  borax  ^ves  reactions  ita  inn  and  manganese.  Gelatinizes  la  concentrated 
ydrocloric  acid. 

Oba.— Accompanies  ilmooite  and  calcite  in  veins  containing  silTer  ores  at  Pftbram  In 
Bohemia,  and  also  at  Kuttenberg;  also  at  Wheal  Maudlin  and  In  Cornwall,  In  dlverglDg  groupa. 
In  Brazil  at  Ccmghonas  do  Campo  {tiderot^iMiU). 

Named  af*5T  the  Swedish  mineralogist  and  chemist,  A.  Vt'.  Cronstedt 
lU£-JBracU.  Ber.  Ak.  Wien,  71  fl).  m  1876.  Ha^elyne  (J.  Ch.  Boo.,  Jan.  1871)  glTea 
for  Cornwall  oyitali  cy  =>  Se**  18';  exact  meaiutonenta  are  Impossible.  Cf.  also  Tite,^v. 

B&hm.  Ges.,  p.  18,  Jan.  Iff.  1888.  The  donbtfol  Kalanohedion  ^'ai'T'iS  lO)  li  added 
ZepharoriclL 

473.  THUBINaiTB.  Thutinglt  BreUh.,  Char.,  98,  1683.  Oweolte  Q*aih,  Am.  J.  9e;« 
16,  187.  1858. 

Massive;  an  aggregation  of  tninnte  scales;  compact. 

Cleavage  of  scues  distinct  in  one  direction.  Fracture  snbconchoidal.  Vexx 
tongh.  Feel  of  powder  greasy.  H.  =  2*5.  G.  =  3*15-3*19;  3*118  BOttcher* 
liDster  of  scales  pearly;  of  mass  glistening  or  dull.  Color  olive-^reen  to  pistaohxo- 
green.    Streak  mler.   Optically  — .   Uniaxial  to  distinctly  biaxial. 

Comp.— H^,Fe,(Al,Fe),Si,0.,  =  8FeO.4(AI,Fe),O,.6Si0,.9H,O  =  Silica  22'8, 
alDmina  17*2,  iron  sesqniozide  13*5,  iron  protoxide  36*3,  water  10*2  =s  100. 


AsuO.— 1,  Bg.,  Kin.  Ch.,  851, 1880.  3.  J.  L.  Smith,  Am.  J.  Sc..  18,  878, 1861  8,  Eeysei; 
Ibid.,  p.  411.  i.  GlnU,  quoted  tnr  Zephuovlch,  Zs.  Kr.,  1.  8781  1877.  6,  Genth.  1  a 
8L  7.  Smith.  L  c.   8,  F.  L.  Speny.  Am.  X  Sc.  33.  807,  1886. 


6.       t»0.  AltOi  Fe«0.  FeO  UgO  NaiO  K.0  H.0 

1.  ThuringUe  32  85  18-89  U  M  84  84  1-35    —     -      9-81  =  101 

2.  "  23  05  16-40  17-66  80  78  0-89  0  14  11-44  -  99-88 
8.          "                          1  28-55   15  68   18  79   84  20   147    *r.      (f.     10  57  =  99-21 

4.  Ziim  See  8-177  }  22-66   18-93     8  12   88-49     —      —      —    10-78  =  98  96 

5.  Hsrper'a  Ferry  33-31   15-59  18-89  84  68  1  36  0*41   0  08  lO  SO  CaO  0  86  =■ 

199-97 

8.  "  8-191      88  68  16-86  14  88  88  20  163  0  48    ir.    10-45  MnO  0-09  = 

flOO*W 

7.  ArkanMS  8-1S4      38  70  16  54   12  18  8814   1-86       0  83      10  90  HnO  116  = 

[99*74 

8.  I/.  Superior  |  23*85  35*14     —     84*88  ^     —    1135  =  99-54 

Pyr^  etc.— In  the  closed  tube  yields  water.  B.B.  fuses  at  8  to  an  Iron-black  magnetie 
globule.     With  ttie  tluxes  reacts  for  iron.    Gelntlnlzes  with  hydrochloric  acid. 

Olw. — Thuriogite  is  from  .Reiclimnnnsdorf  and  Schmiedelierg,  near  Saalfeld  In  Thuringla 
(of.  Loretat,  Zb.  Kr.,  13.  52, 1887):  at  Zirm  See  in  Carinlbia(Zeph.,  1.  c);  Hot  Springs.  Arkansas, 
from  the  nietamorpliic  rocks  ou  the  Potomac,  near  Harper's  Ferry  (owenlte);  forma  the  matrix 

gtoal.  8)  eaclosine  gnmct  crystals  altered  to  a  chlorite  near  aphmslderlte  (p.  660)  in  the  Lake 
uperiOT  iron  region;  at  French  Creek  mines,  ChealerCo.,  P(fan.,thechalcopyriteandpyTitecrya. 
talaare  embedded  In  a  compact  mineral  which  Pcnfield  suggests  Is  probably  allied  to  thuringm 
Otffenite  was  named  after  the  geologist,  Dr.  D.  D.  Owen. 
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CHAAfo^ms.  Mine  tie  fer  oxjdu  en  gtAlna  acgUitincs  Oueffmand.  J.  Mioc 
Cbanooisite  BeriAier.  Ann.  Mines,  6,  393,  1820.  Cliainosile.  Jliaerai  de  fer  en 
Add.  CL,  Phys.,  ^5,  258,  182T.    Bcrtbierioe  Beud.,  Tr  ,  128.  1S32,    Bairalite  J 

Oliirfiatfte,  orlginallv  deacriljed,  occura  compact  or  oOHiic,  with  H.  aboi 
color  greenish  gray  to  blRck^  streak  lighter;  opaque;  feebly  liUracied  by  a  magi 
Is  similnr  io  slnicture,  has  U.  =  S-5;  color  bluisii  gray,  blackish,  or  greeniab  bli 
gi-teoisti  erny;  aud  slrongly  attracled  by  the  maenei,  Anal — 1,  Benhter.  1.  C- 
Phys,,  36,258.  1827: 

1,  Chamoiite  SiO,  14-8         A1,0,  7  8         FeO  60  5  H, 

2.  B&r0ttet^a6  7-9  74'7 

ChAtnoaite  fuflcs  eogfly.  anri  also  gelaliiiiztB,  BerLliieriue  fuaea  wiili  dilHi 
mBgneLic  globule,  uoJ  gelaiiniMs.  The  latter  ia  intxisd  vvlib  50  p.  c.  oi-  iiiufe 
calcite ;  Bertliier  fnuud  41)  3  of  ibc  former  lu  (Ue  Tiiattriiii  bu  cxnniiued. 

Chamosile  fornis  thick  beds  of  rather  liiniltd  esienl  in  a  liiiiaatoue  contaii 
at  ChamosoiiH  ixs&r  St.  Mnui  icc,  in  the  Yal&U;  And  a  Himilar  sub^iliiiice  is  rcporle 
berp  in  the  Bernese  Oberluuil;  Uanwald  in  ihe  VC!&gE&:  m  the  WEiidfffllle:  wl(b 
antl  limbic  iron  at  SchHiitdcfelcl  in  the  Tlillriiigerwald;  in  Bohemia,  from  the  oi 
CUnistentc  in  datk  bluish  gray  elliptiml  graina,  Berihm-ine  ctiustiiutes  a  valus 
oic  at  Haynnges,  Dept.  uf  Moaelle,  aod  ilIso  occurs  In  the  ores  of  CLampaj 

The  cblorilic  nitDeral  assodfitEid  with  the  iroD  ore  of*  CbatnusoD  has  b^n 
Soricky,  LorCtx,  and  Schnildt  nnd  sliowo  Lo  have  a  composilioo  upprnximatinj 
Burthier'a  results  nbove  are  uure]iable     giving  the  coinpositiou  of  the  t>i1ica1e. 

Aual.— 1,  Boricky,  aa  quoied  by  Schmidi.  after  doduL'img  5-o  p.  c.  Ca  Fc  ci 
Schmidt.  Zs.  Kr..  11,  mv,  1836.  also  recakuiated.    8.  Loretz.  Zs.  Kr..  13.  53,  11 

BiO,  AUO.  FcsO,  FeO  MgO 

J,  Chamoaite                         25  60  18  72  —  42  31  2  13 

a                                        25-23  19-37  —  B7-M  439 

S.  8cbmiedpfe!d                     27  2S  1713  4-08  S9-4S  — 

Au  o5liLic  mineml,  apparently  dpat  chamoiaitc,  deecribod  by  Pouiiloii  Bobla 
15),  hiis  beei]  called  Bava(it£.  ll  hm  H,  aboi]t4;  G.  =  31(9  DoleSsc;  coloirgrtrfiils 
orgiTiyiBh;  powder  greenish  gray  or  black,  lo  jeddisb  browu;  ami  B.B.  Cuaible  v 
(k  black  mmgncliip  scoria,  Forms  beds  io  old  scliislcwie  rotks  ia  cTiiffcriTit  pn: 
CB^wially  in  the  forest  of  Lorges.  a  lociility  thai  supplies  furcacts  al  r*as  near 
■vicinity  "of  Sl  Brieuc.  Drpl.  CijIl-s  d».Nori1 ;  also  iil  ilio  ClUitu'l  St.  Oudon,  m 
Jfaiae-C't-Loire;  and  cIsl-wIkto.  Huot  nod  others  dt'rivie  lln;  uudno  batdlite  f 
locflliLj  of  ii;  bill  Des  C'loixeiuix  eajs  ijo  sucb  phice  exists  in  BrilL»ny;  but  :liat 
the  regiun  when;  ii  in  explored  is  CLiUcd  llie  v•G.lion~y.l^  absurd  Drigmiora 
Ed.,  p.  796,  foraualysea. 

474.  STILPNOMELANE.  Glocker,  Zs.  f.  5Iio.,  Jbg.,  1628.  Hafldh..  573. 
AWaShep  ,  Ri-p.  Am,  Aasoc,,  6,  233,  1851. 

Foliateil  phttea,  sonietimea  hexagonal,  sometimes  mdiated.  Also 
a  velvety  coating  even  or  tufted, 

C'Iea.vage  easy  in  one  direction.    H.  =  3'4,  when  in  solid  plates. 
Breith. ;  2'&6,  chalcodite,  ttenth.    Luster  of  cleavage  Buri'ace  bctwei 
■vitreous,  aonietirnea  submetallic  or  bi-aas-like.    Color  bliick,  greenisli 
ish  bron'-Cj  and  groenieh  bronze. 

Var. — 1.  Ordinary,  in  plalea  or  maaeive.    Qlocker  gives  G,  =  3-8'4, 
2,  Chtiicsdif*,  in  velvety  coatioga  of  brflSfi-Iike  or  suliinctallic  tuster,  coosi! 
flexible  scales. 

Com^— Bncertdn,  perhaps  (Brnsh,  Eg.)  2{Fe,Mc^)0.  (Fe.AI),0,.i 
Gcutb  calculate!!  for  his  analysis  8(Pe,Mp)0.{Fe,Al),0,.tOSiOa.Bnjn. 
AnaL— 1,  Rg.,  Pogg.,  43,  127,  1838,  Min.  Ch.,  88€,  18fl0.    3.  Stegtrt,  Hg. 

1880.  3.  L;  J.  Igelslrtm,  J.  pr.  Ch.,  81,  3flG.  1860.   4,  G.  3.  Brush,  Am.  ■ 

1859.    5,  Genlh,  Am.  Phil.  Boc.,  23,  44.  1B35. 

G.  8!0,  Al.Oi  Fe,0,  FeO  MgO  CaO  K,0 

1.  Obcfgmud  t  45  96  5  84  —  35  80  1  78  0  19  0-73 

2w  Wciiburg  45  07  4-93  —  S7'78  0'94  I'67  — 

S.  Nordraark  45-61  B  OO  —  37-70  3-00  —  — 

4.  Chakoditt      S  76  4  43  Sy  3  B2  20-47  16  47  4-66  0  26  tr. 

A.        "           2-957  44  75  4-36  4-99  80  84  5'47  —  — 
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Br&gger  refers  here  the  mineral  which  ia  the  form  of  locluslons  gfres  the  abnormal  com 
p«^tiou  upon  which  the  aupposed  Tariety  of  natroUte  from  the  Brevtk  region  oalled  Iron- 
natrollte  (EisennatTolitb)  has  been  based;  cf.  p.  809.  Its  composition  could  not  be  ddlnitely 
BBiUed.    Zs.  Kr.,  16.  CM.  188a 

Pyr.,  ato.— Yields  much  water.  B.B.  fuses  easily  to  a  black,  shlnhig,  magnetic  globule. 
With  the  fluxes  gives  the  reacdons  for  Iron.  Chalcodlte  Is  completely  decomposed  by  hydro- 
chloric acid 

Oba.— Stllpnomelane  occurs  at  Obergnmd  and  elsewhere  In  Slle8ia,'wlth  cnlclte  and  quarts* 
Minetimes  intermixed  with  pyrite  and  magnetite.  Also  in  Horavia,  near  Brolcersdorf;  near 
t^teroberg.  in  a  bed  of  limonite,  In  a  day  slate,  probably  of  the  IHTonian  age,  and  often  aseocl- 
•trd  with  chlorite.  mi^eUte,  and  oaldte;  It  Frederic  mine  near  Weilburg,  Nassau,  in  a  bed  (tf 
iroD  ore;  at  Feu  MiDe,  Mordmark.  Sweden,  radiated  foliated  with  actinoltte.  in  veins  sometimes 
4  inches  thick. 

Chalcoditt  occurs  at  the  Sterling  Iron  mine.  In  Antwerp,  JefTerson  Co.,  K.  T.,  coating 
hematite  and  calclte,  and  sometimes  constitutiiig  paeudomorphs  (aual.  5),  having  the  form  ot' 
hollow  rectangular  tables;  the  yellow  variety  reaemblea  In  color  mosaic  sold. 

Named  StUpnomtlane  from  trrtXitrof.  thirUng,  and  fteXaf,  Hack;  and  ChaleodUe  froia 
X<rAjrds.  irost  or  branm.  MelaDgllmmer  Oerm,  indudcs  this  ipeciea,  CronatedUte.  etc. 


476.  STHIOOVrm  Becker  d  WOtk^.  Jb.  Mln..  888,  1869.   WMtf.  Zs.  O.  Qes.,  29. 

888,  1873.* 

^n  minute  crystals,  showing  hexagonal  prisma  under  the  microscope;  sometimes  In  balls  of 
aggregated  crystals. 

H.  =  1.  G.  =  8*144.  Color  dark  green  (on  alteratioa  changing  to  bnnrn).  Streak  gntt 
to  erayish  green.   Optically  im^Mi^i  or  nearly  ao. 

doinp^H.Fe^Al,Fe).BisO|i  =  8FeO.(FB,A]).0..3S10i.2H,0  (at  IW),  or  with  SH.O  (air- 
dried). 

AnaL—l,  Becker.  1.  c.   3,  Websky,  1.  c,  1889.   8,  Websky  (and  Poleck),  1.  c.  1878  (atlOO*). 

O.  810.    Al.O.    Fe,0,     FeO    UnO  HgO    CaO  B,0 

1  82  69     16-60     16-04     16  74      —      8  10     3  03     12  87   ^    09  61 

2  2  788  83  00  14  08  2194  12-47  8  82  —  14  81  =  9S  72 
&              «144           88  48    16-60    11-43    86  21     7-2S    O'Stt    0  86      t>  81   s   99  86 

pyr.,  etc.— Easily  decomposed  bv  ac-Id  with  the  separation  of  silica  in  powder.  In  closed 
tube  J^ves  off  water.   B.B.  fuses  wUL  dittlciiUy  to  a  black  glass  without  coloring  the  Same. 

OlM.~-0cettFs  as  a  fioe  coating  over  the  minerals  in  dnues  or  cavities  In  the  gnuite  wart  and 
aorUiwcst  of  Stiiegsii.hi  Silesisi 


47e.  DIABANTITB.  Dlabantachronnyn,^^,  Jb.  HIn.,  1, 1870.  Diabantite  O.  W.  Batpttk 
Am.  3.  Sc.,  9,  4M,  1875.  . 

Monoclinic  ?    Massive,  compact,  fibrons  or  with  a  foliated,  radiated,  and  ooiw 
oentrio  strncttire. 

Cleavage:  basal,  perfect.   H.  =  2-2-5.   G.  =  2'79-2-93.    Color  dark  green 
to  greenish  olack.    Strongly  pleoehroic. 

Oomp^H^,(Fe,Mg)„AI,Si,0„  or  12(Fe,Mg)0.2Al,0,.^SiO,.9H,0  s=  Silica  34.3, 
Slnmina  12*9,  iron  protoxide  27*4,  magnesia  15-2,  water  10-3  =  100. 
AaaO^l-S^  Uebe,  I.  c.  6.  7.  Hawes,  1.  c. 

G.  SiO.  AI.O.  FeiOi  VtO  HoO  HgO  CaO  Ns,0  B,0 

I.  KefnBdorf             2-88  80  27  1116    —  26  94  —  21  22  —  —  10-20=99-7» 

2l  Laodeafreude        9*98  29-87  12  00    —  25-63  —  21  01  —  —  11-27—09-28 

S,  HOilethal               8-»l  29-85  9  07     —  26-60  —  17-92  —  —  15*81  =99-85 

4.  Triiloch  31-25  1008  847  28-52  —  19  78  —  —  n-87=©9-8r 

5.  GtTlLfen-WKrX,JSbron$  81-60  1308  —  21-61  —  32-44  —  —  11  78=  99-47 
«.  Fannington  8*79  4  88-24  1107  8  26  8511  0-41  16-61  1  11  0-2S  9-91=:99-e7 
7.            "  188-68  10-84  8  86  84-83  0  88  16*62  0  78  0*88  lOOSsSO-Oft 

Pvr>— Fuses  easily  on  the  edges,  formin?  a  dark  gray  glass  somewhat  magnedo*  IMssidTea 
in  bytfrochloric  add,  leavlaK  a  skeleton  of  silica. 

Occurs  in  the  dialMse  <»  Voigtland  and  Frankenwald,  and  contributes  to  the  gnen  color  (tf 
the  roclc.  It  Is' found  in  seams  and  clefts,  sometimes  In  aniygdulea  and  lining  caTtties  in  tlie 
rock.  Ia  some  occurrences  of  diabase  it  forms  the  chief  binding  or  conentlng  material,  and 
is  apparently  a  product  of  the  alteration  of  tbe  aneitic  constituent  of  the  diabase. 

A.  similar  mineral  occurs  flUinff  amygdaloidal  cavities  in  the  diabase  fst  the  Farmingtoq. 
Bills.  Conn.,  and  at  other  points  hi  the  same  region,  as  at  Tamer's  lUls,  Mass.,  and  elsewhersk 
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The  center  cavillcs  are  ofleu  occupied  by  cnlcitc,  and  this  and  tbe  ni^socluted  pr 
iiup'rcg'ijixicd  by  it,  lh€  diabantite  was  ihiia  tbe  flret  producl  uf  LLt  ciucouapagiuoi 
(Einerwu). 

Tlie  diabarlile  \a  snmelimes  altered  by  bydratlou  and  uicidiilioD  of  iLe  iron, 
of  ft  ^itrsiw-,  gold  .  or  broil ze-yui low.  It  then  becomes  a  diabanUie-vermiculiie,  a 
£mcr&OD,  Am.  J.  Be,  34,  19B-201, 


477.  APHROSmERlTS.   Savdberger,  Ueb.  Geol.  NasMiu,  fi7,  1847. 
Massive;  ia  doe  scales,  bexngoonl  in  form, 

Soft-  G.  =  3'8-3  0,  Color  dark  olivc-greeD.-  Trausparent  to  tninalucent, 
Comp.— Perliapa  {Websky)  H,oFrfl(Fft,Al),SitOit. 

Anal  1.  Satidbcrger,  I.  r.    2.  Ig;t!sltBra.  J,  pr.  Ch.,  B4.  480,  8,  i 

Cb.,  773,  19«b.  4.  Httuer,  Jb.  G.  ItdciiB.,  4,  7B,  1854.  5,  Niea,  Jb.  Jlio..  3il, 
dui-iiiie  CiiCOj.  6,  Rg.,  quoted  by  Wubskv,  Zs.  G.  Gcs..  31,  Sia,  1379.  T,  Woit; 
7.  &3. 1383.  8-10,  Peniield  &  Sperrj,  Am.  J.  Sc„  32,  308,  BIO.  iSMJ.  11,  Kki 
MUth.,  16£.  1873. 
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5.  Dillenburg 

X  KOQit^bnin 


9 

IQ.  Sallda.  Col.. 
11,  &iualpe 
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\m 
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27  06 
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27-45 

IB-53 

Q-26 

29-42 

6  04 

IK 

29  08 
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3 -SI 

30-68' 

65S 

S3-31 

10  11 

17-68 

04t) 

2^  IS 

31-60 

009 

14-33 

18-73 

'  loci.  ainO  0-20. 

Aonlyses  fi-10.  by  Penfii-ld  &  F.  L  Spcrry.  are  of  n  chlorite  forming  the  cpaii 
j^rnela  (unal  fl,  7.  p.  441)  and  dt-nvtd  fiunir  iJidr  ulttTiiiimri-    f  o!oi  of  8.  9,  dm  k  { 
greeji.  opticnlly  uainsinl.    Aiml.  \\.  by  lN;iwb.winJa;ki,  is  of  B  siiiiilnr  rliloritiP,  foi 
aboui  a  like  garuct  from  ttic  SnuHlpe,  Caiintbiai  magneiUe  may  be  ^i^sciit 
[uialyzcd. 

Oba, — Aphrosiderilc  occura  nt  Weilbiirff,  Nnssan,  al  the  Gele^nlieil  mi 
jnlufrn.!,  but  uinrc  mtt^iiisiiiii,  has  bei*Ti  foinuriD  icQL-iss  nl  Guistbtrg  in  Wermlar 
al  Bonscbetier  ijtnr  iM^iticrshAu^vo..  NB.ssnM;  »t  liuUUiiastdD  flii  ibe  Lnhr;  aod 
■with  LumaLii-O  at  several  plsces  in  t'ppi.'r  Siyria,  cocgisiing  of  niiLTuscopic  scales  i 
color 


478.  DBLESSITS.  Chlorite  ferrugiueuse  DelexK.  Add.  Mine!?,  12.  19S, 
CSO,  1849.  Delu^Hc  Naum.,  Min,.  1300  EisidQcbliirll.  Subdeleaslt  Weiu,  t 
801,  1879 

Massive,  witb  a  8lioi1  bttrous  or  scnly  fenlhery  luxlurt-,  oft^n  radiated. 

^2-5.    G.  =2  89.    Color  filivL-  Vrefti  Lo  blat'kisli  green.    Powder  gray  ' 
Oomp.— Pcrbups  (Gmlb)  H,»(Sle.J''"i'i.tAl.t>),&i.O„. 

Anal.— 1-3.  DeJessc,  1.  c.    4-8,  llcddle.  Trans.  R.  Soc.  EdinTj  .  29.  81, 1879. 


1.  M!ele:i 

a.  Obersieio 

S  Zvvick.iij 

4.  Bowling 

6.  Dumbuck 
ft.  Long  Craig 

7.  Klk 

8.  St.  CyruB 


G. 

SiO, 

A!,0, 

Ff,0, 

MgO 

11,0 

31  07 

15-47 

17  54 

4  07 

19  U 

O-'^G 

11  5S  ^ 

29  08 

00 

1333 

a-Ti> 

l  a  09  =  1 

39  45 

is-ajs 

8-17 

15-13 

15  82 

0-45 

19  57  = 

2 -STB 

32-00 

17-33 

110 

ia-43 

20  42 

l-r.7 

15-4,1'^  1 

2  598 

33  01 

18-87 

1  IS 

12  09 

1964 

1-39 

15  4(i'=  1 

2-S,56 

530-!»3 

15  33 

3  16 

15-31 

IS-flci 

1-38 

14  69»Mji( 

2-67S 

30  00 

12  83 

1-63 

18-3^J 

18-60 

1  59 

13  7t'Miit 

2-ft53 

32-fi9 

13-44 

4-40 

6(!2 

28-77 

om 

]3  24»-10 

283^ 

28  79 

1674 

4  63 

ISfil'' 

10  62 

093 

12  25  TiO 

IP»0„SO,.CO 

Loss  At  100'  4,  5-70  p.  Ci  5,  6-30;  6,  A  m,  1,  8-39;  8,  8-77.  *  loci. 
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Pjrr^  etc— In  «  matrass  yields  water  and  becomes  biown.   B.B.  Ann  wHh  dUbsuI^  ob 

the  ed^es.   Easily  H)liiblu  In  acids,  aflordio^  a  deposit  of  silica. 

Obi.— The  uriglaal  dulussite  occurs  coatingor  filling  tlie  cavities  of  amygdaloid,  or  amygda* 
loidal  porpljyry,  iit  Obersteiii.  Zwickau,  La  Grdve  oear  Hieien.  Similar  mioerals  occur  at 
Tsrioiu  poiDts  lu  Scodaud,  imals.  4-4;  aim  In  Kon  Scotia  (How,  Phtl.  Mag..  37,  287,  1869). 

Naiiied  after  Dclcsfic.  of  Paris. 

StMeleuite  (anal.  10)  ia  a  blackish  green  chlorillc  mineral,  filling  caTfties  in  erupttn  rooki 

JntheThariogcr  Wuld. 

479.  BUMPFZTB.   O.  F6rUich,  Ber.  Ak.  WIen.  99  (1).  417,  1890. 
Hasrive.  gnuiular,  cousistiiigof  rery  fine  scalea  fn»n  O'OS-OiS-ia  diameter  and  1  mm.  In 
lengtli.  Form  of  scnles  hexagonal,  untted  in  Termicular  shapes  reaemUtiug  some  kinds  of  cllno- 

eblore. 

Cleavage:  tMsal,  perfect.  H.  ^  1*6.  G.  =  2-67S.  Color  greeufsh  white.  Translucent  oa 
the  edges.    Optically  iiDinxial  or  nearly  so;  sometimes  2E  =  10  . 

Comik^A  twsic  silicate  of  aluminium  and  magnesium;  Firlscb  calculates  the  formula: 
H,*Mg,ATi.Si,.0..  or  ?MgO.8AUO,.10&iO,.UH.O. 

AaaL— Firtsch,  L  c 

SiO.  30-75     Al.O,  41-66     FeO  1-61     HgO  13-00      CkO  0'8B      H«0  18-12  =:  100-tt 
The  loss  of  wntfer  was  as  follows: 

100'        200*-860*     fed  ht.  (600*)  Ign.  (Bunsen  burner.)  ign.  (bliat  lamp). 

{  0  16  0  8-78  12-51  12-79 

Pyr.,  vto.— B.B.  Infusible,  but  becomes  brown.  Not  decomposed  by  acids,  but  after 
^ition  the  iron  compound  is  dissolved,  the  rest  not  decomposed. 

Oba.—Occur8  with  talc  in  crevices  in  the  magnesium  carbonate  rock  (ptooUte»  p.  274)  uev 
6t  Michael  In  Upper  Styria. 

Named  for  Professor  Jobann  Rumpf  of  Gras. 


The  foUowing  are  other  cliloritic  minerals,  more  or  leas  imperfectly  defined. 

TaIjoCmloritk  op  Thavebsella  occurs  ia  large  hexagonal  pbites  regularly  grouped,  and 
present*,  nccordiug  to  Des  Cluizeiiux,  the  optical  cbaractL*rs  of  cHnocblore.  The  plates  are 
twins,  consisting  o?  six  tmngulnr  sections;  at  center  tliey  are  translucent  and  blackish  green. 
And  optically  — ,  and  e^eriurly  clear  green  and  transparent,  find  optically  Murignac  remrds 
it  as  between  (ale  aud  chlorite.  Ue  obtained,  anal.  1-8,  Ann.  Ch.  Phys.,  14,  60,  1845.  ^  fied- 
die.  Tnuis.  R.  Soc.  Edlnb..  29,  78,  1870. 

SiO.    A1.0,  HnO    HgO    CaO  U,0 

1.  Tmrersella     88-45     11-75    12-82     —      28  10     —      8-40   =  09-70 

a.         "  39-81     12  56     niO      —      28-41      —      7  79    =  99-67 

8.         "  4184     11-43     10-09      —      29  67      —      7-66    -    100  18 

4.  Hilkwick      80-81     11-48      7-97    0  26    25-65    2  80     7  01  Na.0  815.  KO 

[1-20-=  100-10, 

It  may  be  ripidollte  impure  from  mixture  with  talc,  which  view  would  .account  for  tlie  high 
perceotaee  of  sihcn.  Occurs  at  'I'ravcrsella,  Piedmont,  with  magnetite  and  ripldolite;  also  (imul. 
4)  a  simimr  mlueral  at  Uillswick  iu  Shetland. 

At  Traversella  ihere  is  stilt  another  tale-chlorite,  soft  and  of  a  silvery-white  luster,  having  n 
tingle  optical  axis,  or  two  very  slightly  divergent;  the  hexagonal  plates  arc  opnque  nt  cetiternnd 
transparent  toward  the  borders.  It  affords  nmcb  water  In  a  matrass,  aud  fuses  with  difUcutty 
OQ  tUe  edges  to  a  white  enamel.  Tbia  may  be  ideoUcal  with  the  leuchteubergite.  noted  by 
Tschermnk  from  Traversella. 

£piCHix>iUTB  BammslOerff,  Pogg. ,  77,  287, 1840. 

Fibrous  or  columnar,  between  schiller  spar  and  chlorite  In  its  characters.  H.  2-3*5; 
G.  =  2-76;  color  dull  leek-green;  streak  white  to  greeuisb;  luster  greasy:  In  thin  columitf  trufr 
luoeBt  and  of  a  bottle-green  color.    Anal.  —1,  Kg.,  1.  c.   2,  Llebe,  Jb.  Min.,  17,  1870. 

SiO,     Al.O.    Fe,0,     FeO      MgO      CaO  H,0 

1.  40-88      10-96      6-72        8  06      20  00      0'68      10-18    =  100-88 

2.  a.  —  0  .79         41-62        8-60        —       19  26      19-78        —       10  05    =  90-21 

B.B.  fuses  only  in  thin  fibers  with  difficulty.  With  the  fluxes  reaction  for  silica  and  Iron. 
FerTns  veius  in  a  rockresembllngserpentlnenear  Ilarzburg.  Named  in  allusion  to  its  being  near 
chlorite  io  clinracters. 

Liebe'tf  mineral  (anal.  2)  Is  the  coloring  mineral  In  the  ^laok  Utaoic-lron  diabase  of  the  Voigfe- 
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land  aud  FrsDkenwald.  He  regards  H  as  containing  oniy  (erroua  iron,  and  argi 
tbe  iniiieT&l  from  the  Harz. 

Edralite  F.  J.  Wiik,  .lb.  Min.,  357.  1B69.  A  chlorilic  mfneral  occurrf.ip  i 
ofliypuryte  in  the  pgdsh  of  Eura,  Fiulaiid.  Ii  Is  anpaieatly  amnipbous,  bi 
tbe  tiatuiuer  iulo  priaiHatit;  fEtigniciiLs.  H.  =  2  .5.  G.  —  3-83.  Color  dark  i 
B.B  fuses  easily  lo  a  mugaeUc  gSutiule.   Soluble  iu  hydrocbloric  acid.  Analyf 

SiO,  33  08   A1,0, 1315    Fe,0,  8  80    FeO  15  68    MgO  17  62    CaO  1  S4  H, 
Appjireutly  related  to  dinbaatUe,  p,  659. 

Epipham-ite.  Epifanit  Igelatrom,  Of?.  Ak.  Slockb.,  25,  33,  1868.  A  chlo: 
from  Tvarin  iu  Werniljiiid.  Sweden.    Analysis,  IgelsliOni: 

SiO,  3711       AUG,  21-13       FeO  20  00        MgO  14'03        H,0  7*83  JIi 

Cin-onoPH.^iTE  Macculloeh,  'WeBJem  Isles.  1,  504,  1825. 

GriiUiilar  maFsWe,  eii(ibe<lilod,  or  bs  a  cmvtiog  in  gender,  fisipures.  or  amyfff 
Cleavut^e  In  two  dtrcttiuus.    H.  =  G.  ^  2  02,  Jliicculloch:  2-28  Hi-dd 

reaiuous,  railicr  dull.    Color  dnrk  gnen.  oliVe-Krein,  cbniicinK  rapidly  Iq  dark 
ou  exposure.  In  composiiion  soini-wLat  near  delcasite;  cf.  alsa  biaiueeritt,  Anal 
Tiaas.  B.  Boc,  Ediab.,  29.  U.  1979. 

Q        SiO,  AUO,  Fe^O,  FeO  MuO  MgO   CaO  tl.O 

1.  ScuirMoht  88-00    —    23  SO   3  48   O'SO  3-53   36  46 

2.  Giant's  Causeway  3-218     35-9fi  10-43  11-89    1 B3   0-08  10-62    5  15  S3-20 

HjO  at  100":  in  1,  19-33;  iu  3. 1418. 

Prom  the  WcBlern  Isles  of  Scotlnud.  at  Scuir  Rlobr  in  tlie  ialRnd  of  Rum,  Aai 
occurring  id  ainygdnloitt.  also  fnim  tlic  FflrSer.  Repoiled  bIbo  hb  incrtislini 
Antrim.  ai]d  iu  suiilII  bolryoidal  groups  in  ihc  amygdaloid  nt  Down  Hill.  B 
idenliTy  of  tin-  original  ■cJiloiopli.tue  of  HncPiilloch  fi  f»Tii  Scuir  Mobr  with  tbnl  i 
tbe  otiicr  lociilitLCs  Ims  nit  yd  beeu  nsct^rtuiued.    Named  from  x^^^^ooi, green,  at 

Hrn-LiTii  E.  T.  Uar^man,  Proc.  Roy,  IiisU  Acnd.,  3,  Itil,  1878. 

Massive.  H.  =  2.  Color  velvet-black  Luslei "wajty  biiH  dull.  Ns^nr  deJc 
phfplte,  but  ooE  ft  boniogeaeous  mineral  (cf.  Lex..  Bull.  Soc.  Min.,  8,  433, 
1,  Hiirdman,  1.  c.    2,  Heddle,  Trflcs.  R.  Soc.  Edinb  ,  29,  89.  1879. 

SSO,  Al,Oa  Fp,0,  FeO  MgO  CaO  HaO 
1.  Cflruiroiicy  Hill    89  44    10'35   20  72   3  70   7-47   4  43    I3-6S  M-78 
a.  KinlLcil  3a-59   17-34    15  07  8  ti5   3  04    13-46  MnO  1  M.  R 

H,0  loat  at  lOO*  in  2,  8  04  p,  c, 

Orciirs  filling  and  conUng  veaicular  cavilics  in  ibc  basalt  of  Carnmoney  Hi 
Ireland.    A  aimilnr  tnineml  occurs  in  ihe  biiEiiU  at  KinkflL  in  Fifesliiri\  Scollan 

MET.AKOLITE  Wurti,  DatiH,  Jlin.,  670.  1850.  It  is  black,  opaque,  witli  #iti 
green;  H.  —  2;  O.  ^  3  60.  Surface  of  ihc-  minern?  afttu  striated.  Or  with 
columoHr  aspect.    Aualysia.— H.  Wuriz,  excluding  12-77  CaCOi: 

SfO,  S3'34   A1,0,  4-48  Fe,Oj  2313   FeO  25  09   Na.O  1-85  H,O10  2 

Prom  Hiik-Row  qyfirry.  near  SomerTiUe,  Mass.,  iucrusting  the  aides  o 
iii«i[tgerite,  p. 

EKMAfiNiTE  L  J.  If/eMrem.  5fv.  Ak.  Stoekh..  ^2.  607.  1965.  B.  U.  Zcg,  2* 
Foliateil,  fhloritcdikc.    Also  foliaCt-ri  columofir  and  ajd^estiform.  nuliate'l 

maBsiif[',  cnrsistin^'  of  ininule  gcalpft.    Hard"css  and  luatur  as  iu  common  k 

Color  ymiis  grtcn,  Icek-green,  grayish  while;  also  black. 
Anal. —1-5.  IgelsirOnj  : 


SiO, 

AI,Ot 

Fe,0. 

FfO 

MnO 

CaO 

1.  Fol  -mass  .  gmss  gn. 

34-30 

tr 

4  1)7 

357S 

11-45 

2 '99 

2.  Fol.-t-o3.,  ffyJi.-xp. 

36-43 

I  07 

4  79 

W-27 

Sl-.^G 

tr. 

If, 

3.  Fol.  tn-Tji!, ,  leek^gn. 

40-ao 

508 

3 -00 

25  54 

7-18 

7  84 

4,  GMUL-muse. ,  ^raf^-gn. 

37  07 

585 

38-3» 

6-33 

2  73 

(t.  Asbesiif..  grenn 

37-69 

38 -OT" 

14-74 

6  F&I.-musa. ,  ffrein 

Sfi'SS 

3-83 

029 

7 --53 

ir. 

*  Wltb  ]ierEiBi%some  aluitiiutf. 
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On  heatiog  yields  water,  becomes  black,  submetalllc,  and  after  ignition  Btrongly  magnellc 
B.B.  fuses  lo  a  bUck  Oag.   Soluble  in  hydrochloric  acid,  with  a  deposition  of  silica. 

From  a  nUne  of  magnetite  at  Grytbytte,  in  Sweden,  tilling  cavities  in  the  ore,  penetrating 

It  extenoively,  and  constituting  noduutr  masses  and  beds.  Becomes  black  on  exposure,  through 
oxidation.  Anal.  4  is  of  the  green  interior  of  a  nodule  which  was  black  externally.  Some  of 
it  contains  calcium  carlwnate,  and  some  affords  when  heated  a  bituminous  odor.  Named  after 
Q.  Ekman,  proprietor  of  the  mine,  hence  properly  ekmanito.   Bee  p.  1088. 

Bbrlauitb  a.  Sehrattf,  Za.  Sr.,  6,  1883.  An  alteration-product  occurring  at  Krems, 
Bohemia,  at  tbe  contact  between  serpentine  and  granulyte.  Occurs  in  aggregates  of  small  scales 
of  a  dark  grass-green  color.  Axial  angle  nearly  zero.  Go  Ignition  does  not  cliange  form,  but 
becomes  light  yellowish  brown  with  pearly  luster  resemhliug  mica.  Analnis,  la,  air-dried; 
U,  dried  at  100". 

SiOi      AliO.    Fe.O.     FeO      UgO     GaO  Ign. 

84-88      12-69      6*88 '    S  Tl      2S-79      2  S0      16-79  Cr,0.,MnO.KiO  <r.  =  100-28 
87-SS      18-75      6-86      4  03      39-77      281  9-83 

Schraaf  ilbld.)  uses  Ihe  oameparaeAIorAs  for  chlorites  whose  composillon  he  refers  to  tbe 
orthosilicale  formula  m(Ai,BitOii).n<RtSiOA'pH«0;  while  he  applies  the  name  pntoehtoriU  to 
Iboae  which  he  explains  as  f?»(A1.8iO»)-n(R,S10.).p(H,0). 

Steataugillite  E.  B.  Sehmid,  Ber.  Uea.  Jeua,  14,  July  9, 1880.  A  doubtful  substance,  fill- 
log,  with  uuarU  aud  ferrite.  smAll  amygdaloidal  cavities  in  llie  porpbyritic  rocks  of  the  HOUe- 
kopf,  at  lutmmerberg,  and  of  the  Tragberg,  at  Langcwiescu,  uear  Ilmenau.  Massive,  earthy. 
H.  =  1  -25.  G.  =  a-29-2-46.  Color  white  to  light  green.  Feel  greasy.  B.B.  fuses  to  a  greenish 
gray-black  specked  enamel;  yields  much  water  in  the  tube,  becoming  black,  and  giving  a 
bituminous  odor.   Analyses:  1-3,  after  deducting  6  p.  c.  insol.  from  1,  and  2  p.  c.  from  8. 

G.  SIO,  Al.O,  Fe.O,  FeO  MgO  CaO  H,0 

].  llOllekopf.  orn.    3  387  87-20  8  09  35  56  8-78  15*56  0*98  S  ^O*  =  99  86 

S.  Tnigberg.uA.      3  465  83-77  11  13  17-73  13-51  14*19  0  01  9-77^  ^  90  00 

S.  HOlfekopf.  ^n.    3  807  88  67  10-60  34  73  0*95  12-95  1-36  O  ^S'  =  98'99 

•  In  vacuo,  at  ordlnaiy  temperature,  1*01;  at  100*  S'Oa      ^  Do.  4*55,  2*52.       *  Do.  0-70.  7-27. 

PATTKRaoNiTB  /.  Lea,  Proc.  Ac.  Pbllad.,  45,  1867.  A  micaceous  mineral  from  Unionvllle^ 
Cheater  Co.,  Fenn.   An  analysis  by  Genth  (Am.  Phil.  Soc.,  13,  1878)  gave: 

G.  SiO.      A1.0>    Fe.O,     FeO     MgO      K,0     Na.O  ign. 

3-81  391)0      37-00      8*18      9-17      17*10      8-88      0*58      1151  =  lOl'SO 

It  is  hence  near  thuringite.  An  earlier,  less  accurate,  analysis  is  given  by  9.  P.  Sharpies 
Am.  J.  Sc.,  47,  819,  1869. 

A.  C&L.01UTK-UKS  mineral  from  Webster,  K.  C,  in  crystals,  micaceous  in  structure,  of  a 
dark  bluish  to  brownish  green  color,  afforded  Qenth.  Am.  J.  Sc.  33,  200,  1862: 

SiO.       AUG,      Cr.O.      FeO       MIO        HgO       CaO       K.0  H.O 
f  81-45       18  06       4-16       488        0-16        48  10       0  17        0'06        8  29  =  100-86 

It  is  remarkable  for  tbe  small  amount  of  water  and  iron,  and  the  large  proportion  of  mag- 
nesia; a  constitution  wliich  may  have  an  explanation  in  its  being  a  mixture  of  tuc  and  chlorite. 
It  is  associated  with  laic  which  Genth  found  to  be  nearly  anhydrous. 

Cuix>RiTE-LiRE  Mineral,  from  the  Keuper  of  AUenburg,  Hauthofer,  J.  pr.  Cli.,  99,  239, 
186C.  Color  dark  leek-green.  Stated  to  be  B.B.  infusible.  Analysis  gave:  SiO,  39'51,  Al.O, 
11  -54,  Fe,0,  18-28,  FeO  25-26,  CaO  0-52.  11,0  14  81  ^  99  90. 

BAK.TIHORITB.  "  Baltimoritc,"  so  called  from  Baltimore,  afforded  Hauer  (Jb.  G.  Rciclis., 
1853>:  SiO.  371fi,  A1,0, 18-64,  CaO  15  08,  MgO  26  00.  11,0  18-23  =  100.  Hermann  found  in 
"Baltimorite"  of  a  bluish  color:  810,83-26,  AUO,  7-23.  Cr,0,  4-84,  PeO  2-89,  MgO  88-56, 
HsO  12-44,  CO,  1-30.  Ttiomson,  who  instituted  the  spL'cies  (Phil.  Mag.,  22. 193,  184^)  found 
for  it  the  composition  essentially  of  serpentine  (see  5th  Ed.,  anal.  77,  p.  467).  It  is  a  good 
example  of  the  indefinite  mixtures  that  «xist  betwceu  ser[)entiue  and  allied  minerals. 

DuMASiTE  DeUtM,  Dufr.  Min.,  3,  790,  1847.  3,  286.  la'iO.  A  chlorite  lining  cnvitiea  or 
Assures  in  certain  melaphyres  iti  the  Yosges;  color  greeu;  soft,  and  somewhat  resembling  clino- 
chlore. 

I>iiASiLiTE  T.  Humton,  Pbil.  Mag..  17,  416,  1840.  A  leek-green  fibrous  mineral,  soft  as 
Venetian  talc,  from  Kllpatrick  Hills,  the  fibers  loosely  cohering,  with  G.  —  2-311,  Stated  to 
consist  of  silica,  magnesia,  iron  scsquioxide,  and  alumma,  with  probably  soda,  aud  18  p.  c.  of 
water.     Analysis  not  given.   Probably  a  chlorite  of  some  kind. 
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GitASxrTE  J.  B.  J'earss,  Am.  J.  37,  321,  1864.  A  chlorite  from  Texas, 
Pt'Uti.,  witli  'Jfl'tili  p.  SiOs;  ^iiubiilily  simply  cIliKicLlore,  ptsrlinps  impure,  Nm 
[ij  ibu  color  from  yfjct(rrti,  gratis,    tke  furlbi^r  5lU  Kil.,  p.  501. 

Vtiiiuitii  Vogettaag.  Zs.  G.  Gob.,  24.  1873.  A  coMuctive  name  propos 
iiicStierniuitice  green  cr>nipuumla  of  auecjudnry  urigiu  obfitrved  iu  rucks,  (o  be  re^" 
»ilita[cti  of  ferrous  iron  uud  niti^utsium.  TJiiiV  uro  geutrraUy  iu  iscnly  or  bbi 
arc  uilvn  Ibt;  reault  tif  llte  tlt^poiuintsilinu  of  anipuibnle,  pyroxene,  clirysiiiilc,  flc 
nlsn  used  by  Diube  lib.,  26,  p.  10),  Avbo  (liscusHCs  its  rulatiuii  Ut  Liebe'a  d\6 
OliniiiiDlUe,  p.  Safl)  unil  8iiniilberger'*i  upliruBtdeiile  ^p,  6fi0);  hul  cf.  Ruseuiliuscii. 
1S:e,  186G-87.  "  Vii'iriilu',"  as  urtliDarily  used,  probably  iucludea  aeTcral  kinda  i 
ptrimpa  nho  uerpemint. 

CrUmbeli  has  Blmilnrly  used  ehUir&pite  fur  tbe  grceii  cblorittc  caaatitueat  of  tni 


APPENTUX  TO  THE  MICA  DIVISION.-VERMICULITES 

The  Vermiculite  Group  inclurles  ^  number  of  tnicaciioua 
hvdrated  silicates,  in  part  closely  reliited  to  the  chlorites,  but  varji 
widely  ill  composition.  They  are  filteration-products  chiefly  of  the  i 
piilugopite,  etc,,  and  retain  more  or  tee*!  perfectly  the  miciiceous 
often  show  the  uegiitive  optical  character  and  small  axial  angle  of 
BpEJciea.  Many  of  thcni  are  of  a  more  or  less  indefiuite  chemical  iia 
composition  variye  with  that  of  the  origiaal  mineral  and  with  the  deg 
lion. 

The  laminje  in  genemi  are  soft,  pllnble,  and  iiiolaatic;  the  lue 
bronze-like,  and  the  color  varies  from  wiiite  to  yellow  and  brown.  \\\ 
-HQ"  or  drifd  uvtir  Biilphuric  aeiii  most  of  the  vermiculitea  lose  coiiaii 
Tip  to  10  p.  r.,  which  is  probahly  hygroscopic;  at  :S00^  another  portion 
off;  aTid  at  a  red  heat  a  somewhat  larger  ansouiit  is  esjiolled.  CV 
the  lusa  of  wiiLcr  upon  ignitioti  is  tht^  common  phvsical  ehanictcr  ( 
EOiiie  of  the  kimJtj  eept'ciaJly  show  this  to  ti  ruarked  ilegree,  slovly 
wIh'U  lii-aled  gi'ailnally,  intn  lii)u^wor]ii-like  tlu'eads.  This  chamcter 
name  to  the  gnmp,  fruni  the  Latin  vertniculari,  h  breed  wonnn.  '1 
first  given  by  T.  II.  Webb.,  see  below. 

Tl.t  Mnipimilion  of  tho  Ti;i  i]iiciililt!8  lias  bpen  discussed  liy  Coofce,  Prnc  Ai 
1874.  10,  ia75.  TschLTmiik.  licr.  Ak.  Wk-ii,  100(11.  ^3  «i  uq.,  Wi\.  wlio 
cbloriltrs;  Clnrkt;  &  Sckintidcr.  Am.  J.  b>c.,  40,  4b-Z,  1890,  42,  S4a,  1S91.    See  fu 

  .J» 

480-  JBFFBRI8ITE.  Vormiculile?  (/.  J.  Bmsh.  Am.  J.  Sc..  31.  MS,  18 
id.,  ib..  41,  -MH,  letiti.    Culsagethe ./.  P.  CoGice,  Froc  Auh  Acaci..  4H,  1874. 

In  broad  crystals  or  cryatallino  plates.  Surface  of  plates  often 
mnrkcd,  by  Iho  crof?aing  of  liuej*  at  angles  of  (SO"  and  lao". 

Cleavag^e:  biisal,  eminent.  Flexible,  alraotit  brittle.  U.  =  1"5, 
Luster  pearly  on  tilenvacre  etirface.  Culor  diirk  yellowisli  brnwn  i 
yellow;  light  yullow  by  trauauiitted  li^'ht  ;  alao  greenish  yellow.  O 
lal,  ])x.  " 

tl 

Comp.-^A  hydrated  mica,  formula  (Cooke)  approximalelf  2R 
511,0. 

D  HI 

Cimke  pLoWs  lhat  the  oxygen  raiio,  li  -|^  U  :  Si  :  H  ^  1  :  3  :  2,  bolds  uc 
number  of  lUt:  veraiicuUle^,  jus  dried  at  1(>U". 

it  m 

Clarke  tiiid  Selineider  deduce  llie  empirical  formula  H>iiK»jR.iShTOi«t  4- 

iKlerpiFli'il  as  iipproxiniHlrly  II,(AlO,>Mg:Si0..3l(,0  +  H,MgaAU(Si0.),.3H,O, 
equiu  ititius  uf  a  h^dru  eii/itonitff  and  »  hf/dro-bioUte,  both  iriliydraCed,  i  e.,  taking 
Bit-.dfied. 

AnaL' — 1,  BniKh,  1.  r.  2  Ko^tilg,  qiioled  bv  G^ntb.  3  Cbauird.  cgiioU'd 
4,  Clarkt--  &  behncider,  Am.  J.  Sc.,  40.  4.')3.  1800.  .'».  Koeaig.  (i.  I'UjKard. 
1.  c.    8,  Id.,  Proc.  Am.  Acad.,  454,  1875. 
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Q.  810,  Al.O,  Fe.O,  FeO  MgO  H.0 

1.  WMtChfliter  87-10  17-67  lO  M  l-2«  10  65  18  76  CaO  O  M.  K.0  0  48  =  lOO'ST 

3.  "  88  85  17-78  7-83  211  19  26  19  87  =  99-69 
<.         "  84-40  16-68  8-00  211»  19  80  19-08  =  99-47 

4.  "  84-80  16  08  7  41  1  18  80-41  21  14-  100  87 

OuUageeiit. 

5.  Culsagee  88  08  17  38  0-42  0  S2  28*48  10  17  NiO  0  85  =  100*18 

6.  ■'  83-77  17-56  6-61  0-50"  32-48  20-80  =  100*22 

7.  "  1  87-87  10-90  9  05  0-58  26  36  11  09=10016 

8.  AOamtfa       816  |  41'37  15  19  4  14    —  28  26  11-83  =  100  17 


*  Koenig'fl  detenninatioD. 

Anal.  1  and  7  on  material  dried  orer  sulphuric  acid;  aoal.  2-0  on  atr-drled  material,  deduct- 
ing the  bygroecopic  moiBture,  these  aualyseB  agree  with  1  aud  7,  as  shown  by  Cooke. 
Loss  of  water  for  a&aL  1  and  4: 

H.SO.            100°            880*  red  heat  wh.  heit 

1.                        4-19             8-74              4  17  6-86 

230--800' 

4.                      10-56                               4*90  •  618  0*80 

Clarke  and  Schneiiler  found  that  gaseous  hydrochloric  acid  at  883°  -to  412*  after  82  hoars 
removed  8*98  MgO  and  188  ItiOi.  After  strong  ignition  and  subsequent  digestion  in  acid  for 
three  days,  51 '(^  p.  c.  of  iusoluble  residue  remained,  which  gave:  SiO«  45*08,  AliOj  23-82, 
Fe.O,  10  01.  MgO  21-48  =  90-30 

Pyr^  etc.— When  heated  lo  800°  C.  exfoliates  very  remarkably  (like  vennlculite,  see  below); 
B.B.  in  forceps  after  exfoliation  becomes  pearly-white  and  opaque,  and  ultimately  fuses  to  a 
dark  gray  mass.  With  the  fluxes  reactions  for  silica  and  iron.  Decomposed  by  bydrochkiric 
acid. 

Oba>— Occun  In  veins  In  serpentine  at  West  Chester,  Pa.  Platesofteo  several  incbesacrosa. 
Named  after  W.  W.  Jefleris  of  West  Chester,  Pa. 

GuUageeiU  is  from  the  Culsiigee  corundum  mine,  near  Fraokltn,  Macon  Co.,  N.  Carolina. 
Pelhamiie  is  from  Pelham,  Mass.,  color  greenish  yellow. 

A  foliated  mineral  similarly  Exfoliating  occurs  coarse-grauular  massive,  according  to  B. 
Puiopelly,  in  Jupan^  in  the  mountains  of  the  peninsula  of  Kadzusa,  S.E.  of  Yedo. 

A  "  vermlculite-granite  "  Is  described  by  Parke  as  occurring  In  Walney  Is.,  N.  Lancashire, 
Borland,  Proc.  Yorkshire  Q.  Soc.,  4.  254,  1877. 

Vermiciiutk  T.  H.  TF<AA.  Am.  J.  Sc.,  7.  55,  1834. 

Occurs  in  small  foliated  scales,  distributed  through  a  steatltic  base,  and  hence  scaly-maaslve. 
H.  =  1-3;  O.  =  2-756  Crossley;  luster  somewhat  talc-like;  cc^r  graylBh,  somewhiA  Drownlsh, 
AnaL— Crossley,  Dana  Min.,  3d  £d..  291.  1860. 

SiO,  A1,0,  FeO  MgO  H,0 

85-74  16-48  10  02-  27-44  10  80   =  98-M 

'  The  Iron  is  probably  mostly  present  as  FetO«,  Cooke. 

When  heated  exfoliates  remarkably,  the  scales  opening  out  Into  long,  worm-like  threads, 
made  up  ot  the  separate  folia.  Exfoliation  commences  at  600"  to  600*  F.,  and  takes  place  with 
so  much  force  as  often  to  break  the  test-tube  in  which  the  mineral  may  be  confined.   B.B.  fuses 

at  8*5  to  a  grayish  black  glass. 

Occurs  at  Milbury,  near  Worcester,  Mass. 
Kbrrite  QenOi,  Am.  Phil.  Soc.,  13,  896,  1878. 

Id  fine  scales,  presenting  no  definite  shape  under  the  microscope.  Very  soft.  O.  =  8-808 
Cbatard.   Color  pale  greenish  yellow,  with  tint  of  brown;  luster  pearly. 

Anal.— 1,  Cbatard,  quoted  by  Genth,  1.  c.   3,  Clarke  &  Schneider,  Am.  J.  Sc.,  40,458, 1890. 

810,        Al.O,       Fe.O,       FeO    {NI,Co)0  MgO  Ign. 

1.                 I  88-29        11-41   -     105        0-82        0-26  26-40        21  26  =   99  87 

2l                    88-18        11-22        2-28        0  18        0  48^  87-89        80*47  =  lOOlS 

■  CoO  tr. 

AnaL  8  on  air-dried  matuial.   Loss  of  water  as  follows: 

H.80,  108-         250*-O00-       red  heat        wh.  beat 

9*62  0-84  4-10  6-87  0-84 
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For  a  discuasioa  of  Ihe  com fvosi lion  see  C'larbc  &  Sfiineicler,  1.  c,  wlio  sht 
esBenliuIly  a  tdhydnileii  phlogophe.  wiLli  alkiilifs  rtpluctd  bj  Ijytlrogcu;  over  IIiS( 
monohydraicMl. 

Exfultiitcs  iipyii  laaijiig,  bm  nul  ^ucli  an  t'xtiiuL  as  jefferisile.  B,B.  fus* 
euamel.  Decompustd  by  liy<lLcj('blrjm;  (iciri  witb  sbparHiioEi  uf  fiilit-a  in  pearly  scrile 
anapiiMreiit  resull  of  Ibe  jilleriLljoB  of  t^lilnrite  ftt  Iht  curuDduin  locjility,  Culsa^e 
FmukliD.  Mttcon  Co,,  N.  Carolinti.  Named  from  Pruf.  W.  C.  Kerr  [d.  1885),  Sla'le 
Nortli  (Jiiroliuu. 

LocAfltTE  T.  M.  Chtttard.  Am,  J,  Sc.  33.  375,  1886. 

Folittled,  compRcL  and  dis±i«!iitn!*ted;  foHn  snmll.  G.  =2'613.  Luster  eubmel 
like.    Color  yt'llowisli  brown.    Onlk'uHy  biiixiiil.    Asi4il  angle  small. 

Anal.— CbHiard,  1  c.    1,  air-ilritd  mnturial;  2,  calculated  for  dried  at  110'. 

S[0,     A1,0,     Fe,0»  CraO,     FeO      MnO      WgO       CaO      K,0     Na,0  HjOdTl  ht.)  H, 
I  3»M    IZ-m    5'3&    0  54    0  11     0  05    34-83     0-14    5-7fl    0-30      6-98  a 
41-17    1343    5-47     0-5G     OU    005    25-68     0-14     508     0-21      7  33 

Enfoliaies  Iiirgfly  upon  igtiiiiotj.  Easily  decomposed  by  hvdrocbloric  Bcid, 
silica  in  peiirly  acales.  Ociursi  with  iicliiiolite  iit  Coruuthiin  Uill,  Macon  Co.,  N.  L\ 
Dr.  11.  Lin.ii-s  piiiiiiiuenily  couDeclod  with  ibe  ilevolopniBui  of  curundum  rain 
cbuselts  and  N.  Ciirolina, 

Lbnn'jlite.    Lernililhfwronir  ortliogr.)  SeArnuf.  Zr,  Kr.,  6.  350,  1862, 
A  venniculiCe  frmii  rj<.-(ini,  Ufltiware  (.'o, ,  Peiiij,    Alw  «  ^lijiiiltir  niinera!;  from  11 
regiou  of  UolK^mia  at  Krent^  (or  Kfi!in2e>  in  included  liere.    Tht  Lenm  mmemi  is  i 
wljite  (anal.      also  brouze-browo  (anal.  4),  and  diirk  gretn.  rt&cuibliug  dinocLlore 

Anal.— 1,  ScLniuf,  I.  e.    3.  Goocb,  ".luoled  by  Ccxike,  Proc,  Am.  Acad., 
Clarke  &  Scbneider.  Am.  J.  Sc.,  4.2,  345,  1S91. 

S30,  TiOi  Al.Oj  Fe,0.  Cr,0,  FeO  MuO  AtgO  CaO  I 

la.  Krems  35  83  —  12  39  2-97  ir.  —    36-33  0-42  IS 

U.      "  ^'^■yy  —  13'4f>  3-3^  —  3-55  —     3^-5?  045  Ii2 

a.   Lennl,  Pa,  J  —  12-1)3  7-02  —  0-50  —     ^-64  —  11 

».       "      ■'  dH-Ti  018  lO-M  ."137  OZfi  013  O'Sl-  39-40  —  17 

4.       "      "  35-09  0-58  IE  0.1  6  07  0-40  O'll  0-47"  27-63  (r.*  16 

0.  "  34  &0  0 1«  10-flO  8  57  0  33  0  30"  38-31  —  16 

'  IdcI.  0  20  mo.  "  0  19  KiO.  *  BaO. 

Anal,  la,  on  air-dried  matGrtal;  Xb,  dried  at  100";  3,  4,  H,  on  materiaJ  dried  ovei 

E.SO,  Aleo  106"         S5<t"-3O0'  red  hi. 

8.  «-W  640  266  869 

4.  B-M  5-70  1  9B  9  22 

5.  S-31  4  99  1-90  9 

For  a  discussion  of  the  compositioa,  eec  CInrke  and  Schneider,  I.  c. 
JIallite  LeetU,  Jouru,  Prank.  Inst..  62,  70,  1871.    J.  P.  Coa/ea,  Proc.  Am, 
SO. 1874. 

Occiira  in  large  rough  six-sided  prismfl  wflli  easy  micacEoiia  cleavage.  Color  in  s 
ereeu,  in  otbers  yellow,  (J.  —  3'40.  ExliibiU  aslerism,  und  abows  symmejricu 
ipclusionf*  under  tlie  niicroscopt'. 

An.d.— 1.  2,  C,  E.  Miiuroe,  quoted  by  Cooke,  1.  c.  S,  Clarke  aud  ficbneidcr, 
la,  344.  1891_ 

Q,  SiO,     AUO,  Fe.O,  FeO  MnO  MpO  K,0  H.O 

1.  Oraii      S'403      |  35  HO     7  43     8-7S   I  IJ!     —     Si  -i^   0'46    14  :13  -  yu* 

2.  Veiloit  2-39a  f  n5-26  7  M  9-(f8  0-33  (r.  31-51  0  61  14-78  =  90 
^  ULsfran  33'54     9-74     9  07    0  2«'  0  41    30  05     —     H'Ty  TiO, 

"  Incb  0  10  NiO, 

In  JiniLl-  3,  H-.0  at  !05\  2  64  p,  c:  250'-300",  1-23:  red  bt..  10-91. 
For  n  disLiJiwion  of  conrposiliun ,  see  Clarkii  and  St- liii eider,  1.  c. 
Found  ai  East  Nottiiigliam.  3  niiks  tioitth  of  Osfor<l.  CIii-sIlt  Co.,  Pen". 
\u  the  serpeniine  fciniialiou,    Named  after  Mr.  John  Hall,  of  Pbiliadelpliin. 

PAiPiTKRiTE  Jtf'inK;  Clarke  ftod  Schneider,  Ara.  J.  Sc..  43.  347.  IStta. 

In^'lude^  u  dull  gm-n  v(;rin!eulit<,- wilb  asial  augle  tff  25°;  from  J  be  Corunc 
Newlin  [owDaliip.  Chester  Co..  Peim,  Also  rv  eoldt'ii  yellow  inintral,  strongly  exfol 
Ofi  Che  fnnii  of  .Jiiti^ca  Painter,  Miftdletown,  Delaware  (.'t».,  Penii, 

AtiaL— ]-3,  Clarke  iind  ythoeider.  Am.  J.  Sc..  42,  248.  1801. 
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SiO,  Al.O,  Fe>0,  FeO  MnO  NtO  MgO  H,0 

1.  NewIlD  81-38   17-53    4-84*  1  30  0  30  0  88  81-86  18-08  =  100-81 

S.  Middlfltown       84-86  11*64    8-78  0  30    —    014  81-82   18  43  CaO  0  07  =  lOO-a 

.  S.         "  88-iMi   18-62    4-40  O'SO    tr.    0-38  80-56   18-61  =  100'47 

» IncL  0-14  Cr,0.. 

Water  detenninatiiHu: 

lOB'  250'-S00-  ignition. 

1.  108  0-40  13-15 

8.  1-64  1  03  16-75 

8.  1-56  0  59  16-46 

Oq  the  results  of  treatment  with  HCl  ns  and  a  discussion  of  compo^tion.  see  Clarke  and 
Schneider,  1.  c.  who  show  that  painterite  snould  probably  be  classed  as  a  chlorite. 
Philadklphitb  H.  C.  Lewia,  Proc.  Ac.  Philad.,  Dec.  33,  1870. 

In  contorted  uid  wrinkled  plates,  with  micaceous  structure.   Irftminn  inelastic.   H.  =  1'6. 
O.  =  3-80.   Luster  pearly.   Color  brownish  red.   Axial  angle  81°  30'  to  89°  2ff. 
Anal. — 1,  Haines,  quoted  by  Lewis.   3,  Lewis,  1.  c. 

G.  SiO.  A1,0,  Fe.O,   FeO    HnO  MgO    CaO   Na.O  K.O  H.0 

a-87        t  88-79  14-78  30-80    8-04      —    1140    1  08    0-77    6-76    4  37  =  10018 
S-80        1  85-78   15-77   19-46    2  18    0-64*  11-56    1  46    0  90    681     484  TiO,  1-08, 


»  Incl.  0  06  (Ni,Co)0,  0  08CuO. 


[ViO,  0-87.  P.O.  O  il  =  100*88 


Material  for  aboTe  dried  at  100° ;  hygroscopic  water  8-26  In  1,  and  S-34  in  3. 

B.B.  exfoliates  lar^ly;  on  heating  (ISO'-lOO")  expanded  to  ten  times  its  Tolurae;  a  small 
fragment  exfoliating  raised  50,000  times  Its  own  weiebt.  Slowly  dissolved  in  hydrochloric  acid. 

From  the  hornbloidic  gneiss  near  Philadelphta  on  Gennantown  Avenue  near  Wayne 
Station. 

PROTovKKjncuLiTK  Q.  A.  ^nig,  Proc  Ac.  Nat.  Sc.  Philad.,  209, 1877. 

Micaceous  structure.  H.  =3.  O.  =  3-369.  Color  yellowish  silven^  to  bronze.  Optic- 
axial  angle  small.  From  Magnet  Cove,  Arkansas;  a  similar  hydrobiotite  nom  Henderson  Ca, 
N.  Carolina,  has  been  examined  by  Clarke  and  Schueider. 

Anal.— 1,  Koenig,  1.  c.   2.  8,  Clarke  and  Schneider,  Am.  J.  Sc.,  48,  242,  1891. 

SiO,  TiO,  Al.O,  Fe.O,  FeO  MnO  MgO  CaO   K.O  H,0 

1.  Magnet  Cove         88  38    tr.  14-88     6-36  0  57     tr.  21  52     —      —    88-90  =  100-51 

S.                             S4  08  und.  14-49     7  71  0  14  0  09  80-89  1  88     —    2119  -  100-48 

8.  Henderson  Co.      88  18   1-68  14  02  18-03  8*82  0  38  14-62  0-38*  6-88«  10-G8  =  100  75 

•Incl.  0  06  BaO.  ^  0  48  Na,0. 

Anal.  1,  on  air-dried  material  which  lost  80-54  over  H,SO«.  The  material  of  3  and  8  dried 
over  Hi80t  having  lost:  8, 11-84  p.  c.  8,  8*80  p.  c.  Also 

105'  250'-800'  Above  800" 

8.  11-38  4-55  5-41 

8.  3-20  8*58  4*80 

Clarke  and  Schneider  conclude  that  protovermiculite  is  essentially  a  tribydrated  bydro- 
pbloj^pite  aud  hydrocUntonite  in  the  ratio  of  1 :  1.  The  Henderson  Co.  mineral  is  a  biotite 
mbout  half  way  transformed  into  a  vermiculite. 

Vaalitb  MatkelyM  and  Flight,  Q.  J.  G.  Soc.,  30. 409.  Nov..  1874. 

In  hexagonal  prisms.  Axial  angle  very  small.  Bx  nearly  i  e.  Color  drab,  In  spots  fine 
blue.  .AJ^lysie: 

SiO.      A1,0.     Fe,0,      MgO      Na,0      H,0«      CO,  Cr,0. 
40-88       9-80       6  84       81-34       0  67       9-73        tr.         tr.  =  99*80 
•  Lost  at  a  low  red  heat;  also  from  ISS'-ISO",  1-95  p.  c. 

Expands  on  heating  on  a  platinum  foil  to  six  times  its  original  size;  in  powder  no  expansion 
at  all.  Xjoses  no  water  at  100°  C.  Occurs  In  an  altered  peridotyte  from  the  diamond-diggbgs^ 
called  Du  Toll's  Pan,  8.  Africa  (cf.  p.  5).   Named  after  the  Vaal  river. 

Maconitk  Gmth,  Am.  Phil.  Soc.,  13.  896.  1873. 

Id  irregular  scales,  resembling  a  variety  of  jefferisite.  Soft,  but  slightly  harder  than  kerrite. 
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Q,  —  S'827  Cfaatard.  Color  dsak  "browb;  luster  pearly.  iDcliDicg  to  sub-melall 
Ciialard  aud  Getitb,  1.  c. 


SiO,  A1,0,  Fe,0,  FeO  {N3,Co)0  MgO  K,0  N«,0  Li,0 
I  84-33     ai-53     12-41     0-32      O'la       14-46     5-70     0-51  tr. 


n  »5 


Exfoliates  largely  on  Lieaiing,  and  tusm  with  difficulty  to  a  brown  ginss;  eafily 
Ijy  Lyilmciilnrfc  Jicid.  willi  sepivniliim  nf  silica  iu  scjilca. 

CdiituiiJs  Dumeronii  fiBgnieius  nf  c:oraiidurii,  iiiid  some  iiiicroBCopic  reddEsb  In 
wEik-h  tiiay  lie  tilnniLi.-.  Pdimil,  n.s  nti  apimienl  rfslill.  or  Ihn;  alteratioii  of  ctlorile, 
duiu  lomlity,  Culsagee  Miue,  ucili'  Fruiikliu.  Macon  Co.,  N.  Carulioa. 

DunLKYiT^;  (Jeui/i,  Am.  Phil.  Soc.  13.  404,  1873. 

Has  the  fomi  of  mitrgurite,  from  tLc  ultcrfiikm  at  which  it  has  been  made 
bronze,  or  browniaU  yellow;  liitster  peiirly.    Ann].— Gcull).  I.  c. 


SiO, 
83  4a 


Al,0, 

38-42 


Fe.O, 
4  09 


FeO 

1-72 


MjrO 
16-87 


Li,0 
0  19 


Na,0 
1  53 


K,0 
0-56 


iga. 
13-48  = 


ExfnLiales  slightly  on  lieikliitg.  and  rttsi;s  with  difliciklly  lo  ii  browui&b  yellow 
Easily  dectmipoBi'd  by  liydrncbiofic  aoid  wiili  sepuraUon  of  silica  in  iwtilea.  1 
CullakuncK  Minu.  Clay  Cu.,  N.  Curolloa,  and  in  larger  qiiuDtity  with  margarice  at 
AltLbunin. 

I'ticobtlehitk.    PJ^ro^kl^^t■i1  c.  KcheU,  J.  pr.  CL.,  2,  53,  1834. 

CIctLvagc:  ba.ii\.\  ruiiueiit  ur  micuciMiua:;  in  n  iriinsviTat  direclloD  at  rigbt  angles  I 
la  Eraci'S.  ~  :l,  —  2'74.  LnaVi-t  of  tleaWHge  siirfiiL-e  Wenk  pearly,  C< 
emernM-grtien. 

AniiL— 1,  Kobell,  1.  c.    2.  Leeds.  Am.  J.  Sc..  fi,  22.  1873. 


1.  Ellia 

a.  Bare  HillB,  Md. 


2-74 
^!  558 


SiOa 
87  oa 
35-99 


AljO,  FeaO, 
13  50  1-43" 
9  53      5  B5 


352 
108 


MgO  Alk. 
31  -02  — 
3:^&4  0-41 


H, 
11 
14 


B.B,  riiscA  at  3-SHI  ro  a  grayisli  glsLSB,  Witli  the  flusre  reftcia  for  chromii 
Deco]iipo«ed  by  liydnictilork-  iicid  wiih  grjInliiiiKaliuii. 

Oc't-'ura  with  clicniit'riie,  coiisl5lul3tig  nfiitjis  in  scrpitiliiir,  Hear  Poriti  Fen-ujo 
probalily  derlvud  from  »jnie  form  of  pyroxt^iie  (dialla^),  ibe cleavage  of  wliicli  it  r 
Nmned  from  nrp,  fire,  atid  o-k-A^z/juS,  fiitrd  (n;fi-tt('to\  \). 

A  n'lttlcd  [ikiiierul  orciini  at  llie  "  Miigjit-siti  miuvs  "  of  llie  Dure  Hni».  Marylni 
to  bronze-yellow  CuLJa;  ojitionlly  biiisij*!.  Forms  a  rcrtiad  seaiii  bt-lwoen  d<;w(?yliii 
and  tflic  oij  tlie  oMkt.    Cf  aunt,  2. 

Pol- fumlvMs^  fliso  of  auoiher  related  miuem]  from  tit.  Mariu-aux-Minos,  Alsa 
Jb.  Min..  70."  1875. 

RfiBEiTB.  A  imich  fdterei:!  m\cn  found  by  I>v,  Bow?  in  "Eml  tor  Wtsrt) 
Cliesk'r  Co.,  Ptinn,  Soft,  like  lalc;  bister  pearly;  color  nejirly  pale  brow 
Aualyais.  quotud  by  A.  J.  Moec-s,  Scb.  Mines  Q-.  12,  7S.  l(?9t 

BIO,  85  38        AKO,  S(l-30        MgO  HiW        H.O  19  88  =  100  K 


Some  oth«r  alteralioD-pToducta  of  biotiie,  allied  to  the  TermicuHiea  (voigl 
meulioDed  ou  p. 


WiLLCoxTTE  Geuth.  Am.  Phil.  Soc..  13.  897.  1878. 

In  BCHlt«  while  lo  groenish  or  grayish  white,  with  pearly  luster,  resembling  t 
Koenig.  qiiott.'d  by  Geuth,  1.  c. 


1.  SbootiTig  Cri!i'k 
3.  Ciillakcnee  M. 


6iO, 
28 '&6 
29-50 


AI.O, 
87-49 
S7-56 


Ft-,0, 
1-26 
1-40 


FtO 

3-44 
2-38 


MgO 
17-35 
17  30 


LiiO  Na,0  £,0 
tr.  6  73  3  40 
tr.      S24  2-4S 


B  B  fiiPes  !n  fmv  ^pUislcrSi  with  diflicillty  to  a  white  euamel.  Coloring  the  oulcr 
tn  h^'drodiloric  acid  ilecoraposed  with  difliculty.  wiih  iwiJarutioD  of  silica  in  Bcaks, 
roitnij^  alH>ut  u  iiiiHtiiR  of  corimdtim,  and  resulting  from  fls  allctAttotii  at  Shootli 
CullakcDfc  .Mine,  Cliiy  Co.,  No  Caroiiua 

Nddit-d  nfti;r  Col.  Joat-ph  Willcus. 
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III.  Serpentine  and  Talc  Division. 

'  The  leading  species  belonging  here.  Serpentine  and  Talc,  are  closely  related  to 
the  Chlorite  Group-of  the  Mica  Division  preceding,  as  noted  beyond.  Some  otiier 
m^iesium  silicates,  in  part  amorphous,  are  inolnded  with  them. 

II,Mg,Si,0,  Honoolinio 
H,MgASiO,),  +  4H,0 
H.Mg,Ki,(SiOJ,+4H,0 

H,Mg,(SiO,)«  HonocUnio 
H.Mg.Si,0„ 
H,Ni,Si.O.. 
H.Mg.Si.O„ 


H„E,(Fe,  Bfg).^l  J9i„0„         UonocUnic  f 


481.  8EBPBNTIMB.  'O^'ri^s  pt.  Dioteor.,  5.  161.  Ophites  Dt.  VUrut.,  KAi.  Ophiue. 
Serpentaria,  Agrie.,  Fobs..  804,  8U0,  1546.  'Marmor  SerpeotlDum,  H.  ZeUlclum,  Serpenstein 
G«rmauice,  Lapis  Serpentinua,  B.  da  Boot,  1686,  pp.  503,  504.  Telgsteu  pt.,  Ollaris  pt.,  Haraior 
SerpeDtinum,  M.  Zeblizense,  Lapfs  CotubriDus.  WaU.,  185,  1747.  Serpentine  Fr.  Trt.  Wall , 
1793.    Serpentin,  ZObtilzer  8.,  Orotut..  76,  1758. 

Variktibs.— RetituiHle  Thonuon.  Miu.,  1,  301,  1836.  Vorhaiiserite  Kenngoti,  M{u.  Forscb,, 
p.  71.  1856-57.  Bowenite  Dana,  Min.,  365.  1850;  Nephrite  Bowen,  Am.  J.  Sc.,  6,  846,  1822. 
Antigorite  Behwiaer,  Fogg.,  49,  59o,  1840.  Williainsile  Shepard,  Am.  J.  Sc.,  0,  349,  1848. 
Harmolite  NattaU,  Am.  J.  Sc.,  4,  19,  1832;  Vanuxem.  J.  Acad.  Sc.  Philad.,  3,  188,  1823. 
Thermophyllite  .1.  E.  NordemkiOld,  Beskr.  Fin.  Min.,  160,  1855;  Hermann,  J.  pr.  Ch..  73,  318, 
1858.  Chryaottle  £0Mf.  J.  pr.  Ch.,  2.  397.  1834,  30.  467,  1848;  Schllleroder  Asbest,  Amianthus 
pt  Bostonita.  Pteiollte  Hanumann,  Moll's  Efem.,  4.  401, 1808.  Metaxits  Broithaupt,  Char., 
US.  880,  1883.  Baltlmorlte  Thornton,  PhU.  Hag.,  23,  191,  1848.  ZennatUte  K.  JferdenakiSid, 
At.  Ch.  Hin.  SysL,  183.  1848. 

Monoclinia  In  distinct  crystals,  but  only  as  psendomorphs.  Sometimes 
foliated,  folia  rarely  separable;  also  delicately  fibrous,  the  fibers  often  easily  sepa- 
rable, and  either  flexible  or  brittle.  Usually  massiTe,  but  microscopically  finely 
fibroaa  and  felted,  also  fine  granular  to  impalpable  or  cryptocryatalline;  slaty. 
Crystiilline  in  structure  but  often  by  compensation  nearly  isotropic;  amorphous. 

Cleavage  b  (010),  sometimes  distinct;  also  prismatic  (50°)  in  chrysotile  (Brauns). 
Fracture  usually  conchoidal  or  splintery.  Feel  smooth,  sometimes  greasy. 
H.  =  2 '5-4,  rarely  5'5.  G.  =  2'o0-2'65;  some  fibrous  Tarieties  2'2-2*3;  retmalite, 
2-36— 2 "55.  Luster  subresinous  to  greasy,  pearly,  earthy;  resin-like,  or  wax-like; 
ustudly  f^ble.  Color  leek-green,  bTackisli  green;  oil-  and  siskin-green;  brownish 
red,  brownish  yellow;  none  bright;  sometimes  nearly  white.  On  exposure,  often 
becoming  yellowish  gray.    Streak  white,  slightly  shining.    Translucent  to  opaque. 

Pleocbroism  feeble.  Optically  ~,  perhaps  also  +  in  chrysotile.  Double 
refntction  weak.  Az.  pi.  \  a  (100).  Bx  (a)  X  f>  (010)  the  cleav^  sur&ce;  c  |  elon- 
gntion  of  fibers.  Biaxial,  angle  variable,  often  large:  2E  =  16  to  98°  Tscheimak. 
2V  =  20'  to  90"  Levy-Lcx.    Dispersion  p  >  v. 

AntigorUa,  2B  =  37°,      =  1  574  Dx. 
Oir^oOle  2V  Tarlable.up  to  SO'  Levy-Lex. 

Reicfaenstein  SE  =  16"  80'  Reuscb,  34*  Haie  Amelose  3E  =:  00*  Bmuu. 

Xndicea: 

AntigoriU  <r  =  1-560  ^  =  1670  r  =  1  571       7' -  a  =  0  011  Uvy-Lci. 


481.  Serpentine 

482.  Deweylitft 

483.  Oanthite 

Garnierite 

484.  Tale 
489.  SepidUte 
486  CoTinarita 

487.  Spadaite 

488.  Saponite 

489.  Celadonite 

490.  Olaaoonita 

491.  FhoUdoUte 
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Statenients  in  regard  to  the  uptioil  cbaTacier,  axial  angle,  etc.,  arc  somewhat 
Ilo3cnbim.-l(.  Lt:v/-Li;x.  etal.  (ret.  p.  674). 

Huasiik  describes  a  pale  greeu  foliated  mineral  making  tip  the  mftss  of  Llie 
SprecJjfitslciu,  Stci-aiug.  Tyiul,  wliic-li  ^itlda  folia.  wiiJi  t);u«al  cleavsjji';  pk-ot 
siroiig'i  opticjilly  — ;  iTx  ±  cltjivagt-,  ajcud  angle  sitial]  (:30°  Tscb.).  Tsitlienim 
vuriely  tis  iuiennfdmlv  beLwctii  uuiuiui  serpemiuc  iiod  [jtiminiie;  clieuiiaiHy  i 
p.  c.  Al-jO),  aual.  'di. 

Tar. — Mimy  imsufiti|iut;d  apecies  tiave  bcfii  mudi:  out  uf  serpentine,  differii 
(massive,  tjluiy,  fotiHied,  dtirousj.  or,  as  siinjiosed,  in  4.-lK.'Uiii:Hl  Ci>iuposiliuii;  and 
pari,  Btaitd  as  varieties,  aluug  wiLli  hume  ii'lliera  luiisecl  on.  vuriutii/uK  iu  u.'xtiire,  kU:. 

A.  Ill  Ckvstaj,h— Pbkudomuhfhs.  The  rnosl  comimui  Imve  ilic  fonu  of  clin 
kinds  are  paeiuliDtnurpLs  after  pyiijxeue,  ampbibuli?,  s^pmel,  choudruditt;,  gnrm 
tiiHuin:,  ebroniitt.  eic. 

TLiils  tit  till)  Tilly  Foster  iiitiguelito  mine.  Brewster,  N.  Y.,  serpuiititie  OCCJra  i 
bulU  niiti^sivt-  ami  diBUiicily  pi^tiudumQiplJoiis,  Lite  luLler  nfLcir  cu.atHtite,  cLjDiiJrodi 
ciiiitifliloie,  biotilC,  bnicile;  prubublyalsunftiurculckt,  upiUile,  dulOhiitO;  ftiribef 
tug  a  [H^rfccL  cubic  purdug  (aual.  1^.  13),  and  aai>iiuied  tu  be  pseudumorphaus  afte 
wiHural  (pericll!lAC?^  Tacbeniiak).  G.  I'Viedtl  hiis  exaiiiitied  thtse  cubic  foims  (B 
14, Idl^l)  aud  ahovi'B  ihut  llie  serpiL^utiiie  is  in  purt  crystalline  <tip(.  — ,  biaxial, 
in  pikrt  auLorEiliou^  aud  argues  (but  ilus  pKCudo- cubic  stniuturc  belongs  to  the  si 
aud  is  aot  due  tu  some  utbtir  original  mLueru.1. 

liaHit^  ui*  SehUler  Sjinr  H  euataiite  (liyptrBtbene)  altered  more  or  \em  complt 
tine.    t^L^L'  (.iesfrijition  on  p.  (J51. 

B,  Masbivi-;.  1,  Ordinary  iiuiMtm,  (a)  Preciom  or  Jfabie  S^jienHne  (Ei 
Oerm.)  \»  uf  a  ricli  oil-gri'tio  color,  of  palt!  or  ditrk  shades,  iiiid  transl Limit  even 
pifiees;  liod  (6)  Common  Se^-pentinn,  wuidn  of  dark  sliudffi  of  color,  nnd  laubtnu 
former  him  h  liardaeinit  oi  "i-b-^;  tliu  laici^r  ofL^u  of  -1  or  beyood,  owing  lo  iiiipurili 

'i.  Itmiiwfin.  Rt'tinfiiilft,  Masaive,  liaviug  boney-yellow  Lo  light  oil  g;rei?n  co 
or  resia-lik-e  liiHtcr  Jiiiil  iisiHJct,  H.  =  B'fi;  U.  =  3  47-3-o3,  UrenviHe,  Hunt,  3  a& 
Id.j  HiLiiL.  It  iiiUcb  resemlilea  deweylite,  It  atlurds,  on  aniilyeis,  3  p.  v.  Hmrt 
ordinary  B£:rpcui.mc;  itml  ihe  miuerul  may  be  a  mixture  uf  serpeutiae  and  deweylite 
is  similar,  Ibuugb  biowu  to  greetiisb  black  lh  Color.  11.  =  S'S;  G.  =  2-45.  Fn 
llial.  Tyrol 

3.  I'oiv-pllamim ;  Pm-e^tlophite,  Tlie  "  mceracharim  "  nf  Taberg  atd  Sala  U 
serpeatiiic,  resembLitig  mtitrscbauiu  in  exlcruui  appcarauce  (Berlin.  Ak.  LI.  EjtockL 
Viirittty  ia  Molui'tiinea  very  aafl  wlit-u  liraL  lakeu  uUt.  A  varJCtj  rMeiubling  cump 
occurs  lit  iMlddletuwu,  Utilaware  To.,  Fa.    It  has  a  sniuotli,  porct lain -like  fntcli: 

4.  linvtnite  (Nephrite  Bowen).  Maasive.  of  very  fine  granular  lextiire.  and  n 
ueiihrilf,  and  was  lnu(j  wj  called.  It  is  iipjile-greuji  or  greuuisli  while  in  color:  G, 
Eoweii;  Jiiid  it  Ins  the  unusual  liardiifciw  5  ri-6.    From  SmiihUeld.  H.  I. 

A  serpentine  froui  New  Zefilaud  i^i  referreti  Irtc  by  ISenvcrlh  {\.  e.  and  a 
bright  green,  iran»liiCL'ni;  bardsiosM  =  5'5-6,  ou  ii  nuliiibed  surface:  fi.  =^  it'^. 
Maul  ijt  icir  (jbjec-l9  of  m-nafriful  and  called  by  llistn  Tftttgimi. 

A  similar  tM:rpeiilluu  i^^  de»;crit)ed  by  C.  A.  McMabou  (Miu.  Mug..  9,  187.  M 
Bhera,  in  tlu-  .Shabpiir  diatriel  of  the?  Puujab.  for  the  maiiufiicuiri  l-  of  vrtrtous  mm 
culled  ]□  Persian  8fing-i-yttahm.  II.  —  6.  G.  =  2"5y.  Color  durk  greenish  grc 
green  moitleil  with  white;  jilso  said  to  be  delicate  applc-gieen.  Strueliire  tincly  I 
under  the  microscope  uTul  tu^  developed  by  dige>>liou  in  Biilphuric  acid:  exlinciio 
greaier  axis  oirreKponding  with  Llie  dlri'ttion  of  the  fibers  [aual.  27).  Occurs  iu 
mosses  one  of  the  mountain  gorgeii  which  run  from  the  fikfed  Kob  in  the  valle 
river,  Af^hanisTaii. 

6'.  Lamkllar. 

5.  AntigfiTitc-  Thin  luTOellar  in  ulrqcture,  e»iBily  separating  into  trsnslucra 
parent  folia;  H.  —  2"5;  G.  —  3-fi22;  color  brownish  greiiii  by  rellecifd  light,  ftnti 
ttau»iuilled;  feel  siuoi.>lb,  bul  Iinl  grfjisy.  Optical  clianiclers  more  distinct  ihani 
varieties  (ace  above).    Named  from  tbe'locnlEiy,  Antigorio  valley,  riedmout. 

fl    WiiliiiviKite  t5bepBnU    A  Ijimeilar  impure  nurpentine,  of  applc-^rCcn  color, 
and  G.  =  S'39-S't(4,.  from  Texaa,  Pa.    Gniiiuates  into  a  moiisive  gnmulHr  Tariely. 
Thin  Foliatko. 

7,  Mtirmoiile.  Thin  foliated;  Ibe  lamina?  brittle  but  easily  sepnrable,  yet  gra 
variety  in  which  tbey  jire  not  separable.  G.  —  2"41i  luster  pearly;  colore  ^ 
hliii-sb  white  to  pule  aapunigiis-greeii.    Fiom  Roboken,  N.  J. 

8.  Therm/phifilife  occurs  ia  small  sOily  ervstiils  aggrSgaled  illlo  imisScS.  with 
stditUe-liLie  busc.  B.li  crystals  exfoliate  like  veroiicolite  or  pyrophyllile.  H.  =: 
Luster  of  cleavage  surface  pearly;  color  light  hiown  to  eilver-whiie  and  yellowish 
UopausuD,  Finland. 

D.  PiBIlOCS. 

6.  Chrytotile.  Delicately  fibrous,  the  flbera  usually  flexible  and  etuily  sefp 
silky,  or  silky  metallic;   color  grecQish  white,  green,  olive-greeD,  jeliow,  i 
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Q.  -  3  219.  Often  coosUtutes  seamB  Id  serpeoiioe.  It  {Deludes  vataX.  of  the  lilkj  amianthut  of 
serpeiitiue  rocks  and  much  of  whnt  is  popularly  called  aidafiu  (aibeBlos).  The  Canadian 
chrjrgotile  is  often  called  in  the  trade  BottoMtt.   The  urigiDn]  chrysotile  was  from  Beichenstein. 

10.  PieroUte.  Columnar,  but  fibers  or  columns  not  easily  flexible,  and  often  not  easily 
separable,  or  affording  only  a  long  Bpllotery  fracture;  color  dark  green  to  mouotaln-green, 
greenish,  gray,  ami  brown.  Tlie  original  was  from  Tuberg,  Sweden.  MetaxUe,  picrolitc.  con- 
sisling  of  separable  but  brittle  columns,  of  a  ^eenish  vfbile  color,  and  weak  pearly  luster; 
H.=2-3-5;  Q.  =2-53.  From  Bcbwarsenberg.  Passes  into  a  laminated  variety.  RiUMw>rite)B 
picrolite  from  Bare  Hills,  Ud.,  of  a  grayish  gi-een  color;  silky  luster,  opaque,  or  aubtranslucent, 
wltli  H.  =  3-5-8. 

F.  ttBBFBNmra  ItoCKK,  Serpentine  often  constitutes  rock-masses.  It  frequently  occurs 
mixed  with  more  or  leas  of  dolomite,  magiiesite,  or  calciie,  making  a  rock  of  clouded  green, 
sometimes  rciuedwlth  white  or  [Hile  gneu,  culled  vtrd-antique,  ophiolite,  or  opkieaUite.  Serpen- 
tine rock  is  sometimes  mottled  with  red,  or  has  scmelliing  of  the  aspect  of  a  red  porphyry;  the 
red<lish  portions  contafnine  ua  unusuul  amount  of  oxide  of  iron.  Any  serpentine  rock  cut  into 
slabs  iind  polished  is  cnWea  aerpeniine  marble.    Verde  dt  Prato  is  a  vani'ty  from  Dear  Florence. 

Microscopic  examiuaiioii  has  e^tabHshetl  the  fact  that  serpenline  iu  rock-nisises  has  been 
hugely  produced  by  the  olieraiioa  of  chrys  iliie,  nnd  mnuy  apparently  hcmiogeneons  serpentines 
show  more  or  less  of  this  original  mineral.  In  other  casc-s  1i  has  resulted  from  the  alteisiiou  of 
pyroxene  or  ampblbole.  Seciiuus  of  the  perpentiue  ilerived  from  t-hrysolite  often  show  a 
peculiar  structure,  like  the  meshes  of  a  net;  the  lines  marked  bygrains  of  magnetite,  following 
the  original  cracks  and  cleaTage-dlrections  of  the  chryEolite.  The  serpentine  from  pyroxene 
and  amphibole  commonly  shows  a  characteristic  grating  structure. 

CoHp.— A  magnesium  silicate,  H,Mg,Si,0,  or  3Mg0.2SiO  .311,0  =  Silica  44-1, 
magnesia  43*0,  water  12*9  =  100.  Iron  protoxide  often  replaces  a  smttlt  part  oi 
the  magnesinm ;  nickel  in  small  amount  is  sometimes  present.  Tlie  water  is  chiefly 
expelled  at  a  red  heat  and  bonce  must  be  all  chemically  combined,  see  below.  The 
formula  has  also  been  written  II,Mg,Si,0,+  H,0,  or  as  a  hydrous  orthosilicate. 

Clarke  and  Schneider  obtained  on  the  serpentine  of  analyses  quoted  below,  for  the  loss  of 
water* 


lOB' 

250" 

883°-412* 

408°-527° 

red  bt. 

white  hL 

Anal.  lOa 

OM 

0-55 

0-27 

028 

12  87 

0-28 

"  8 

1-SO 

0-50 

1801 

"  48 

904 

0-71 

0-27 

050 

11-81 

0-25 

"  88 

1-58 

0  44 

0-62 

10-58 

004 

"  18 

2-26 

101 

0-98 

0*42 

11-82 

017 

Further  the  same  authors  have  determined  the  amount  of  bases,  MgO  and  RsO|,  remoredas 
chlorides  after  heating  from  41  to  78  hours  at  383'  to  412°,  in  dry  hydrochloric  acid  gas,  thus: 

MgO   10-14    16-78    9*98     11-88     16-2S.   AIaoofR.0,   048    0-66    0  61 

It  Is  Inferred  that  the  magnesium  thus  remOTed  is  present  in  the  mineral  as  the  group 
MgQH,  and  hence  the  formula  U  written  U^MgOH)Mg,(8iO«),.   Am.  J.  He.,  40,  808,  180U. 

Tschermak,  however,  argues  for  the  presence  of  two  magnesium  hydroxyl  groups,  giving 
tbe  formula  H^MgOH),MgSi,0,. 

Serpentiue  is  closely  related  to  the  chlorltes,  both  optically  (as  noted  at>OTe)  and  chemically 
as  urged  by  Wariha,  FOldt.  K&zl.,  16,  79,  1886,  Clarke  and  bchndder,  1.  c,  and  more  particu- 
larly by  Tschermak,  Ber.  Ak.  Wien,  99  (1),  80,  1890,  100  (1),  32.  1081.    Cf.  also  p.  tt43  et  teq. 

Tbe  following  are  typical  analyses  commencing  with  the  massive  varieties;  many  others  are 
givetn  in  5th  SA.,  pp.  4fi6,  407;  see  also  references  below,  p.  673. 

In  general  the  analyses  agree  remarkably  well  with  the  theoretical  values  considering  the 
p^eudomorphous  character  of  tbe  material.  Alumina  is  often  preseut,  especially  when  the 
«>ri^inal  mineral  was  aluminous:  it  is  possible,  as  urged  by  Tschermak  in  the  case  of  the 
i^prcchenstein  mlueral,  that  the  aluminous  kinds  are  sometimes  intermediate  forms  between 
Aeriyentine  and  penoinlte,  but  this  is  not  as  yet  sufficiently  proved. 

-         1.  Petersen,  JB.  Cb..  931,  1866.    2.  Clarke  and  Schneider.  Am.  J.  Sc.,  40.  308. 1890. 


&fx.  Min.,  14,  120. 1891.  14,  Hunt,  Rep.  G.  Canada,  488. 1858.  15,  16,  Catlett,  Proc.  U.  S. 
>Iu«-,  109,  1888.  17,  B.  J.  Harrington,  Can.  Rec.  Sc.,  4,98. 1890.  16a.  18.  Clarke  &  Schneider, 
I.  c.  19.  Catlett,  quoted  by  Merrill,  Proc.  Nat.  Mua.,  12,  596,  1889.  20,  21,  H.  P.  Keller, 
3Uot«;<l  by  Qenlb,  Am.  Phil.  Soc.,  23,  43.  1885.  22-34,  BecktT.  U.  S.  G.  Surv.,  Min.,  13  110, 
111,  1888.  25.  SmithandBrusb.  Am.  J.S<-.,  16.212, 1853.  36.  Berwerth,  Bcr.  Ak.  Wien,  80(1), 
[lO.   1879.   27,  G.  T.  Prior,  quoted  by  McMahoo.  Min.  Mag.,  9,  187,  1890.   28,  Burton,  Dana. 
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Mill..  4fi7  ISfle.  Sfl.  fElTnclier,  ,Tb.  0.  ■Rdehs..  7.  SflO.  ]85r  flp.  BniHh,  Am.  J  S 
yi.  Kolivil.  Ait.  MUiiclU'ij,  4.  Iflti,  1874.  iJ2.  }iti8siik,  Miii.  MiUJi  ,  6.  en.  1 
uiui  liiusli.  Am,  -J,  S*:.,  IB,  irj.  lyM,  OHncH,  Daiiu  Mtii,,  ISalJ  85, 
Mity..  16,  -m.  lb5B.  3«.  Krinik-rici,  .lb.  Min.,  1,  U13.  1HS:1.  aT.  Rg.,  Miit. 
!}8,  Clarke  Jin<i  Scliueicler,  1,  c.  30,  Mtlvilk-,  i|iiiili^d  by  WinUwfirHi,  JIubI,  Sot. 
Ib79.  4iJ,  KotK:ll,  J.pr.  Cli..a.  d£(7.  11S34,  41,  HnimiH. .!!..  Miu.  B^  il..  5.  £99,  Itfl 
Am.  J.  Sc..  18,  410.  1854.  43,  Clrirk*;  &■  S>:liu(--irifr.  ihid.,  40,  30a.  l8Ml.  4 
Min.,  S8a.  18.14.  45,  48,  E.  U,  timUlj,  i!)..  29,  33,  IBbS.  47,  Terreil,  C,  R., 
i8-5€,  J.  T.  Duiialil,  Eng.  Mug,  J.,  51,  741,  ISOl- 
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Van 

H.0 

3-08 

40-00 

13-80 

99-78 

5-57 

80-48 

18-18 

100  25 

0-27 

42-67 

14-25 

10019 

und. 

4101 

15  64  NiO  0-28 

3-58 

89-24 

18-49 

99  81 

228 

41-99 

14V8 

100-34 

8-66 

80-M 

14-81 

99-55 

5-78 

89-91 

l«-85 
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a-81 

41-50 

18-66 

99*88 

1-97 

43-OS 

18-46 

lOO'lO 

0-87 

48-87 

18*78 

100  58 

G.        SiO.  A1.0,FeiOj 

40,  Reicheusteiu  48-90  0  40  — 

41.  Amelow  8-604  48-54  8  78  4  75 
48.  MoatTille,  N.  J.  42  62  0-88  — 

48.      "           "  42-43  0-68   0-68  und.   41  01    15  64  NiO  0  28  s  100  50 

44.  New  HftveD.  Ct.  3-49        44  05  — 

45.  Sbiplon.  Quebec,  dk.  grn.  2  14       41  -84  — 

46.  **           "  peUow    2-29        43  01  — 

47.  Canada  8*56       8710  fr. 

48.  Bniughtoii  40  57  0-90 

49.  Templetoa  40  53  3  10 
00.  "  Italian "  40-80  S*87 

Paijkull  mentions  a  aerpentlue  from  L&ngliaQ  containing  7  8  p.  c.  HnO,  O.  FOr.  TCtth.,  3, 
851, 1877:  Eoenig  has  described  a  Berpentlne-lTke  mineiul  from  Fnuiklin  Furnace,  N.  J.,  with 
7-4  MnO,  8  9  ZnO.  Proc.  Acad.  Philad..  850,  188B. 

A  chrysotile  embedded  in  the  blocks  of  a  lime-breccia  from  Medoux  near  Bngnerres-de- 
Bigorre  gave  Ooguel  18-8  p.  c.  CaO  and  0  p.  c.  AliOi,  but  perliapB  from  impurity.  Bull.  Soc. 
Min.,  11. 155,  188B. 

Pyr.,  ato.— In  the  closed  t  jbe  yields  water.  B.B.  fuses  on  the  edges  with  difficulty.  F.=6. 
Gives  usually  an  iron  reaction.  Decomposed  by  bydrochloric  and  sulphuric  acids.  From 
chrysotile  the  silica  is  left  iu  line  fibers. 

Obs. — Serpentine,  more  or  less  pure,  often  constitutes  mountain  masses  and  in  this  form  Is 
widely  distributed.  It  is  a  melamorpbic  rock,  resulting  from  the  alteration  of  other  rocks,  par- 
ticularly of  peridutyte.  CiTstals  of  8eri>eiitlne,  pseudomorplious  after  moiiticellite,  occur  in  the 
Fassathal,  Tyrol;  near  Miask  at  Lake  Auslikul,  Barsovka.  Ekaterinburg,  and  elsewhere;  in  Nor- 
way, at  Snarum;  etc  Fiue  precious  serpentines  come  from  Falun  and  QulsjO  in  Sweden,  the 
Isle  of  Man,  the  iieighborliocMl  of  Portsoy  in  BnniTHhire,  the  Lizard,  Cornwall  (aualfi,  4-8), 
Corsica,  Siberia,  Saxony,  etc.  At  Zermatt  (aehiseizerite).  The  names  of  many  other  localities  are 
given  above. 

In  N.  America,  in  Maine  at  Deer  Isle,  precious  8eri>entine  of  a  light  green  color.  In 
Vermont,  al  New  Fane.  CavemiLih.  Jay,  Ro-tlmry,  Troy,  Weiittield.    In  Mau.,  Sne  at  Newbury- 

£[>rt ;  Blaudford  with  achtller  spar,  and  the  murmolite  variety;  alao  at  Wettltield,  Middlelield, 
ynnfleld,  Newbnryport,  and  elsewhere.  In  R.  Mttid,  at  Newport;  the  bowenile  at  Suiithfleld. 
In  (hnn.,  near  New  Haven  and  Milford,  at  the  verd-antique  quarries.  In  If.  York,  al  PiiilUpa- 
towQ  in  the  Highlands:  at  Port  Henry,  Essex  Co.;  at  Aulwerp,  Jefferson  Co.,  in  crystals;  at 
Syracuse,  east  of  Major  Burnet's,  interesting  varieties;  in  Gouvertieur,  St.  Lawrence  Co.,  in 
cryatfiis,  and  aI«o  in  K^issie,  two  miles  north  of  Somerville;  at  Johnsbiirg  iu  Warren  Co. ;  Daven- 
port's Neck,  Westchester  (Jo.,  affording  fine  cabinet  specimens;  In  Cornwall,  Mout-oe,  and  War- 
wick.  Orange  Co.,  sometimes  in  iarte  crystals  at  Wurwick;  and  from  Richmond  to  New  Brighton, 
Richmond  Co.  In  N.  Jerwej/,  at  Hotmken,  with  brucile,  magnesite,  eic .  aud  the  niHrniolIte 
▼ariety;  also  at  Frankfort  and  Bryan;  at  Montville,  Morris  Co..  silky  tibrous  (chrysotile)  and 
retiualite.  with  comm<m  serpentine,  produced  by  the  alteration  of  pyroxene,  Mcrnll,  1.  c.  In 
Pcnn.,  maiisive,  flbroiis,  and  foliated,  of  various  colors,  purple,  brown,  green,  and  gray,  at 
Texas,  Lancaster  Co.:  also  at  Nottingham  and  West  Goshen,  Chester  Co  ;  at  West  Cliesler, 
Chester  Co.,  the  leilliamaite;  at  Mineral  Hill.  Newtown,  Mnrple.  and  Middletown,  Delikware 
Co.;  a  variety  looking  like  meerschaum  or  lithomarge  at  IMiddletowii;  at  Easton,  pseudomor- 
phous  after  pyroxene  and  amphlbole.  In  Maryland,  at  Bare  Hills;  at  Cooptown.  Harford  Co., 
with  diallage;  also  in  the  north  part  of  Cecil  Co.  In  California,  at  various  points  in  the  Coast 
Ranee  (cf.  Becker,  L  c). 

In  Canada,  abundant  among  the  metamorphlc  rocks  of  the  Eastern  Townships  and  Gaspd 

Seninsula.  Quebec;  at  Thetford,  Coleraine,  Brouf^ton,  Orford,  S.  Ham.  Bolton^  Shipton, 
lelbourne,  etc.  The  fibrous  variety  chrysotile  (asbestus,  bostonlte)  often  forms  seams  several 
inches  tn  thickness  in  the  massive  mmeral,  and  is  now  extensively  mined  for  technical  pun)oses. 
Massive  Laurenlian  serpentine  also  occurs  in  Grenville.  Argenteuil  Co..  Quebec,  and  North 
Burees-s,  Lanark  Co.,  Ontario.    In  N.  Brunmnirk,  at  Crow's  Nest  in  Portland. 

The  names  Serpentine,  Ophite,  Lapie  eolubrinut,  allude  to  the  green  serpent-like  cloudings  of 
the  serpentine  marble.  Retinalite  is  from  pertvtj.  resin;  Picroliie,  from  itiKpoi,  bitter,  in  allu- 
sion to  the  magnesia  (or  Bittererde)  present;  Thermophyllite.  from  Qfpuv,  heat,  and  ^lUAov, 
lettf.  on  account  of  the  exfoliation  when  heated;  Chrygotile,  fi-om  ;fpi>(ToS,  golden,  and  r/Ao5, 
fiiroiu;  Metaxite,  from  iieTa^a.  eUk;  Marmolite,  from  tinpttaipm,  to  Bliine,  "  in  allusion  to  its 
pearly  and  somewhat  metallic  luster  "  (Nuttall). 

Artif.— Formed  by  A.  Gages  in  transparent  amorphous  mass,  bv  placing  a  solution  of  gelat* 
inous  silicate  of  magnesium  in  a  dilute  solution  of  potash.  It  is  deposited  after  some  months' 
standing.    (Hep.  Brit.  Assoc.,  203,  1863.) 

On  the  origin  and  occurrence  of  serpentine,  see  the  following: 

RoRC,  Pogc  82.  511,  la-n.  Tschermak.  Ber.  Ak.  Wien,  66  (1),  261,  283, 1867.  Roth.  Ahh.. 
Ak.  Berlin,  p.  3S»,  1809.  Drasche,  Mtn.  Mltth  ,  1,  1871.  Lembcrg,  Zs.  G.  Ges  .  27,  531.  1875. 
Weigand,  Mln.  Hilth.,  188;  1875.   Bonney,  Lizard,  Q.  J,  G.  Soc..  33,  884.  1877.  Heddte, 
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TntD5.  R.  Soc.  Ed.,  SB,  45,  1879.  Cnssii.  Mem.  Acc.  Lint..  2.  533.  1879.  Jli 
Bic-slai],  iriisfuik,  Min.  Mini).,  6.  6!.  IBSy.    T,  SUrry  Kim(,  tJtol.  Hiai  S 

Origin  of  Uiyat.  Uocks,  1884;  WilMnma,  Am.  J.  Sc.,  34.  137,  1887,  MtniU.  Pr 
Muj^.,  1888.  Btcskt,  L'.  S.  G.  t>i<i  v..  M"jfi.  13.  108.  16HS.  For  h  popuiar  n 
recL'ul  wtirk  Ijy  R.  H.  Juiits  iL'iudon.  1890);  •'  Aslie^ltirt.  its  |>roi)ei  lk'£,  <M.'currL'iii 
Oil  lliL-  CI  vs'iilliuii  shiiL'Imv  iif  aLTpf tilinir,  si  i-  ttie  f^illowiiig- 
Websky.  lisi.  U.  Ges..  10.  lt<5B.  Dx..  Miu.,  1.  llWf/ Iftti3.  Rc-ur 
166.  13flU.  Wiik,  Ofv.  Fiiiks-  Vet.  Soc  ,  17.8.  1»74^73.  niissok.  Miii.  iMiui 
llustubLiyclj.  Mikr.  Pbys.,  5o7, 1886.  BniiiuK,  Jt>.  Miii..  Btil.,  a,  2:^,  18H7.  Pwll 
9,  S,x  lfiy7.  Levj'-Lcx.,  Mia,  Ilochiw,  278,  1«88.  TsclienuHk.  Ber.  Ak.  Wieu. ) 
loom.  yi).  1891. 

Oil  llio  vnnDU.s  funns  of  ficrpqntine  {f^crivpii  frnm  flmncinniilejftt  tlit  Tilly  Fi 
BrewsiLT.      Y,,  see  J.  D.  Dtiim.  Am  .1.  tir..  8,  a7S,  1^74. 

Oji  ihc*  iilt^Tiitiori  pmthicls  rloHviil  dim-tly  tyr  iiuliri.-t'lly  fmm  (hi-  riiryscjlite 
(Kfeiti/.(?!,  IfolK-iiiin.  L'(!]H'ciiillv  with  n  ftrentx-'lo  ihe  tiriiriniunl  siilispyui'iit'clmn!:! 
iiw.  set-  Si^lihiiif,  Zs  Kt..  6,  331.  iS^ta  ^M^^e  p,  <i(Jfi.  hIs..  h'd^phiic,  p  447).  lie  si 
serpfiiliiie  is  imiircifmilefl  wiih  opiil-silira, lind  iiit'Ludcs  siicli  opcurrt-iifes  iimU-r  I 
tUiewphiU.  Tliis  iimy  bp  true  of  apliroiiire.  p,  675.  EnophiU  is  ii  cblorilic  BLTpe 
aliuJLi  product:  oualysts: 

SIO,       A1,0.     Fo,Oi      FeO        MgO       CaO  B 
G.  =  a  64  88-40        8-71        311        4-51        30-46        8  SI  T 

On  tlie  idlevAlions  cnnnec'l'pd  ■witli  ihe  pnleopikiyle  of  Aiiiplose  tKiir  Bfi 
BraiiDs,  .Jtk  Mill.,  Beil.-Bd.,  &,  27,x  1887.  Wrfdr%(«  is  liii  iillt-Tritktu-priKjucI  uf 
Atnoi'plioua.    H.  =8.    G.  =  r77i.    Color  pitcli-black  willi  brownisli  green  air 

|SiOa  34  9S  Fe.O,  A1,0=  9  60  FcO  S  13   M-:0  31  03   H^O  3104  (below  110  ; 
Hturaed  after  Prof.  Warliii  W<ibsky  (183^1SS8). 


A],0. 

H 

2-57 

2fl2 

3618 

11 

913 

1-83 

33  IK) 

467 

0-91 

S8  49 

18 

Tlie  following  are  magnosltui  silicates  allied  to  B4?rpeotii.ie  but  of  aomi 

TuTAiOTTF.  IMdle,  Traiis-  K.  Ed.,  38,  453,  497,  1878,  A  si^nieuliimnfi  i 
iog  E»  It  pf^^tidoiDorphDus  sub^itniiue  aurruuiiiliug  iihJucoIHi'  and  ilsflf  often  ctiviil 
line.    Culor  pale  fawD,  somctinies  tiliie-black,    Soft.    Atlftlyslii  of  a  fuwti-colorei 

BiO,  :J7  22     AliOj  0  78     FeO  1-05    MiiO  0  93    MgO  44-97    CaO  5  34  H,0 

Occurs  in  a  gninnlnv  limeiutuae  at  Totnig.  Ho&s-ftliin?,  SixjtUiiid. 
ZOPLitxiTfii  FWiml,  iMin.  Lex,  SniCheeu.  351.  IW74,  Jh.  Min,,  (380.  t&75, 
Miiss^ive.    Slightly  brittle.    Pale  gray  or  yellowiali  'n'lLite.    H.  =  ft-4.  1 
Bg..  Mtn.  Ch.,  008,  1875.   3,  8,  FrenzeT,  Jb,  Min.,  B80,  3875, 

SiO. 

1.  ZfiWiiz  47-18 
a.  Hnihschilz  43-fl7 
«.  Kiiinlitr     G,  =  3-40  42-44 

Occurs  iu  iserpeniinf  at  ZOblitz.  sinularly  al  Kdndlcr  neur  LirabacL;  also  iis 
tid  fhrnniiii:  ill  S(!rt>ei]liii(^  m  IlriibEcliiCi;,  al?r>  wx  Leituwitz,  boeb  in  Mnravia. 
CTlts  z&blitzite  n  somewliHt  impure  wiiile  sierpctiiine. 

Mktaxuitb  Arppe,  Finsk.  SUd..  Act.  Sc  Fenn.,  6.  580,  18S1.  Holmbcrg. 
145,  ISfiS, 

Ma-isivH',  cniiipiicl;  ala<5  nuliiited  or  gT*iH>llf"t'  (crystal tine.    G.  =^  S'5fl-3-BI, 
^).-eini^b  blue.    Aiiiil. — 1.  2,  Aftp.  and  3,  H^lli^tciii,  Arppe.  Fiank,  Min.,  1.  f. 

SiO,      AUO,  Fe,0,  MnjO. 

1.  OrvtiaU  38  09  9-68  4-70  -umiet. 
*.       "                   37-M      978     fl-73  305 

2.  Amorplum*  40-83     10  17     6-78  «?nifi. 

FiMimd  near  Lmpikko  in  Fltiland,  aome  verels.  £oulli  of  PitkSrai]ta,'witb  serpc 

from  iia  nairii'e>j!:t  lo  wjt'f'W'is. 

IlYDHoi-HiTE,  Hyiirolil  8vanh&rg.  Ak.  H.  Stockh.,  186,  1839.  JenkLnsltfl  £ 
6c..  13.  Bfli,  Ifl.ifl.  Eifii'iigynitiit, 

Maa&Lve:  sonietimei^  in  libicins  cnists. 


MgO 

CaO 

II,C 

urifl-et. 

It!  9 

13  23 

18  7!> 

12-71 

1124 

16-03 

13-81 
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H.  =  2'5-8  5.  6.  =  2-65,  bydropliite;  8'i-2'6,  jenkinstte.  Luster  feeble,  subrltreoiui 
Color  mou  main -green  to  blackish  gretfo.    Streak  paler.   TraQsluceDt  to  opaque. 

Jenkin*iU  is  appari-otly  an  irou  serpentine;  hydrophite  the  same  with  one  more  molecnlc  of 
mter.   Websky  regunls  bydrophiie  as  impure  metaxiU,  Zs.  O.  6es.,  10,  284. 1856. 

Anal.— 1,  bvaoberg.  1.  c.   a.  8,  Smith  A  Brush,  Am.  J.  8c.,  16,  868, 1858L 

8iO,  AI.O,  FeO  MnO  MgO  H,0 

1.  Hydrophftc        S619  2  90  22  78  1  17  21  08  16  08  Y.Ot  O  il  =  100-28 

8.  Jenkinsite           88-07  0  58  19  80  4  86  22  87  13  86  :=  99-89 

a        "                87-42  0-98  20-60  4  06  22  75  18  48  ^  89-28 

In  the  closed  tube  girei  off  water.  B.B.  blackens  and  fuses  at  about  8  to  a  black  magnetic 
globule.  With  the  fluxes  giTes  reactions  for  lion  and  manganese.  Decomposed  by  hydrocnioric 
acid. 

.^rdreipAatf  occurs  at  Taberg  tn  Sm&land,  Sweden;  ^nMAtfltfat  O'Netl's  mlnelnOrangeCo., 
N.  T.,  as  a  fibrous  incrustation  on  magnetite.  Named  Hydtophite  In  allusion  to  the  water 
present;  and  Jmkinaite  after  J.  Jenkins  of  Monroe. 

Aphrodite.   Afrodtt  Berlin,  Ak.  H.  Stockh.,  167,  172.  1840. 

A  soft  earthy  mineral  near  sepioUte.  O.  r=  3'21.  Color  milk-white.  Opaque.  Perhaps 
H«Hg.Si40,»  but  of  doubtful  homogeneity,  cf.  Fischer,  Zs.  Kr.,  4,  868,  1880;  Schiauf,  lb.,  8, 

8SS,  1882.    Anal.— Berlin,  1.  c: 

BiOs         MgO         MnO  FeO         A1.0i  B.O 

fil-SS         88-78         1-63  0-69  0  20  13-88  100 

From  L&ngban,  Sweden.   Named  from  d^p6f,foam. 

Another  magnesium  silicate  analyzed  1^  Delesse  gave:  SlOi  58'6,  MgO  88*6,  AliOi  0-8 
(F^Oa  fr ),  H,0  16  4  =  99-4,  corresponding  to  MgO.SiO«.H«0. 

Occurs  in  serpentine,  of  a  white  or  yellowish  color,  with  a  waxy  luster,  and  somewhat  trans- 
lucent.   G.  =  8-385. 

IlampthiriU  is  a  name  applied  by  Hermann  to  the  steatite  of  certaio  stealitjc  paeudomorpba 
having  mostly  the  form  of  quartz  described  aud  analyzed  by  Dewey  <Am.  J.  Sc.,  4,  274,  6, 
340,  6,  334,  1822,  1828),  who  obtained:  SiO.50  60,  MgO  38  88,  ALO.  016.  FeO  8-59,  MnO  1*  10, 
HsO  15  00  =  98-27.   Probably  not  homogeneous. 

Ceromtb.   KeroHtb  BreOhaupt,  Cbar.,  14S,  254,  1828.   CeroHth  GUxk.,  1881.  Eeiolite. 
Afassive,  reniform,  compact  or  lamellar. 

Fracture  conchoidal.  Feel  greasy.  H.  ==  9-8*6.  O.  =  3-8-2-4.  Luster  vitreous  or  resinons. 
Color  greenish  or  yellowish  white,  yellow,  reddish.  Streak  uncolored.  Transparent  to  tnu» 
luoeut. 

Anal.— 1,  KQhn's  scholars,  Lleb.  Ann.,  69,  868,  1846.  2,  EOhn,  1.  c  8,  Hermann,  J.  pr. 
Ch.,  96,  184.  1865.   4,  Qenth,  Am.  J.  Be,  33,  208^  1862. 


810. 

FeO 

MgO 

H,0 

1.  Frankenstein 

4784 

29-84 

21  04  = 

98-23 

2. 

46  96 

81-26 

21-23  = 

99-44 

8.  L.  Itkul,  green   6.  -  2  37 

47  06 

NIO  2-80 

31-81 

18-83  = 

100 

4.  Harford  Co.,  Md.,  W.  v>h. 

51  09 

0-23 

28-28 

20-91  = 

100-51 

B.B.  blackens,  but  does  not  fuse,  From  Frankenstein  in  Silesia,  associated  with  serpenlloe^ 
sod  also,  according  to  Kahn,  bructte.  Similar  minerals  occur  at  L.  Itkul  and  with  the  serpentine 
of  Harford  Co.,  Maryland, 

IN'amed  from  icrjpdi,  leax.  and  XiSot. 

r.TMBACRiTB  Freiml,  Jb.  Min.,  789,  1878;  Min.  Lex.  Sachsen,  184,  1874.  A  mineral 
Tesembliug  ceroHte  occurring  in  the  serpentine  of  Limbach,  Saxony.  Massive.  O.  —  2-395. 
iMBtcr  gTvnsy.  Color  grayish  to  greenish  white.  Not  hard  nor  brittle.  Does  not  adhere  to  the 
toa^ue.    Analyses,  Frenzel: 

BiO,  AUO,         Fe,0,  MgO  H,0 

41*43  23-09  —  23-67  12  47  =  99-65 

42  08  10-56  1-46  25-61  12-34  =  10100 

A  yellowifdi  apple-green,  massive,  earthy  mineral  from  Webster,  Jackson  Co.,  N.  0.,  gaTO 
IHumin^n,  Ch.  News,  26. 870,  1872 : 

Cr.  =3  80      810.48-87  Al>0,22  81   FeO  16  14  Na.Ol-05  U,0  16  87  =  99-64 
>^10  rehitlons  of  the  above  are  uncertain. 
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48a.  DBWSTUTB.  Enmont,  ISasi.  Mln.  and  Geol.,  1886.   Ormnite  tomtom,  FUL 
Maff. ,  aa.  191, 184S.   Eiseugymiiit  Batle  and  TavMt,  Vh.  G.  Reichs..  280. 1887. 

Amorphons,  and  having  some  resemblance  to  gum  arabio,  or  a  browiUBh  « 
yellow  resin.    Brittle,  and  often  much  cracked. 

H.  =  2-3'5.   G.  =  2*0-2-2.    Luster  greasy.    Color  whitish,  yellowish,  wine- 
yellow,  greenish,  reddish.  Translucent. 

Comp, — A  magnesian  silicate  near  serpentine  but  with  more  water.  Formula 
perhaps  4Mg0.3SiO,.6H,0  =  Silica  40-2,  magnesia  35-7,  water  24*1  =  100. 

AnaL— 1.  Brush,  Dana  Mio.,  386.  1854.   2.  Tbomaon,  1.  c.   3,  (Ellacber,  Zs.  Q.  Qea,  I, 
Sa2,  1851.  4,  Hatle  and  Taosa,  L  c.   Also  Haushofer,  Widtermaon,  Bth  Ed.,  p.  470. 

SiO,  MgO  FeO  H,0  Fe,0, 

1.  Texas,  Pa.                              48  15  85  95  —  20  S5     —  A1,0,  tr.  =  W  M 

2.  Bare  Hills,  Md.     0.  =  2-83      40  10  86  00  —  31-60   1  16  CaO  0  80,  Al.O,  <r.  =  M-n 
8.  Tyrol,  Fleirasthal  G.  =  8  05      40  40  85-85  —  32  60   0  88  apatite  0  78  =  100 

4.  Eraubatb,  Eiaengymnite  42  88  80  81   4*89  80-47    —  =  98  49 

Half  the  water  in  4  is  lost  at  110°-120°,  the  remainder  only  at  a  red  beat. 

Pyr.,  etc.— In  the  closed  tube  rives  off  much  water.  B.B.  becomes  opaque,  and  fttiet  on 
the  edges.   Decomposed  by  hydroculoric  acid. 

Oba. — Occurs  with  serpentine  in  the  Fteimsthal,  Tyrol;  at  Passau  bi  granular  Ibnestone; 
aim  at  Texas,  Penu..  and  the  Bare  Hills,  Md.;  at  Middlefleld,  Mass.  Named  after  Prof.  Chester 
Dewey  (1784^1867).  The  gymnite  of  Thomson,  named  from  yynvoi,  luiked,  in  allusioD  to  the 
locality  at  Bare  Hills.  Md.,  u  the  same  species. 

Buffngymnits  occurs  iatermUed  with  serpeotine  and  gymnite  at  Exaubath,  Styrfa,  of  a  brigbt 
red  oolor.   H.  =  8.  O.  =  1*986  of  material  not  entirely  pure. 

483.  aBNTHrm.    Nickel-Gymulte  0mt&,  KelL  A  Tiedm.  Honatsb..  3,  487,  18S1. 

Genthlte  Dana,  Am.  J.  Sc.,  44.  856,  1867. 

Amorphous,  with  a  delicately  hemispherical  or  stalactitic  surface,  incrusting. 

H.  =  3-4;  sometimes  (as  at  Michipicotim)  so  soft  as  to  be  polished  under  the 
nail,  and  fall  to  pieces  in  water.  G.  =  2*409.  Luster  resinous.  Color  pole  apple- 
green,  or  yellowish.    Streak  greenish  white.    Opaqne  to  translucent. 

Comp. — A  gymnite  with  part  of  the  magnesinm  replaced  by  nickel 
SNi0.3Mg0.3SiO,.6H,0  =  Silica  34-8,  nickel  protoude  28*8,  magnesia  15-5,  water 
20-9  =  100. 

Anal^l,  Genth,  1.  c.   8^  Hunt,  Bep.  G.'  Canada,  807, 1888. 

SiO,    NiO   FeO   MgO   CaO  HaO 

I.  Texas.  Pa.  85-86   80*64   0  24   14*60   0  86   19  00  =  100  10 

8.  MIchiptcoten  Id.       83-60  80*40  8-35    8*50  4'0)»  17*10  A1.0.  8*40  =  0B-3B 

The  so-called  genthite  from  Webster.  Jackson  Co.,  N.  C.  gave  Dunnlngton  (Ch.  IjTewa^  98. 
870,  1873):  SiO.  49*89,  MgO  32  85,  NiO  16-60,  FeO  0  06,  H,0  18*86  s  101  86.  Occura  as  an 
apple-green  tncruatatiou.  Q.  =  2'4^.  The  same  mineral  h^  given  Wallier  results  leading  to  ■ 
sepiolite  formula  (see  p.  681). 

AfttT  drying  at  a  temperature  above  100'  C,  Hunt  obtolned :  SiO,  85-80,  NiO  SS'SO, 
H,0  12-20, 

Pyr.,  Id  the  closi'd  tube  blackens  and  gives  off  water.  B.B.  Infusible.  Witb  boiax 
in  O.F.  gives  a  violet  bead,  becoming  gray  in  Rl^.  (nickel).  Decomposed  by  hydrochloric  acid 
without  gelalinizing. 

Obs.— From  Texas,  Lancaster  Co.,  Pa.,  in  thin  crusts  on  chromite;  on  Mlchipicoten  Id., 
Lake  Superior,  of  a  frreenish  yellow  to  apple  gi'eeu  color.  Also  reported  from  near  Malaga. 
Spain,  with  chromite  and  lalcose  schist;  and  by  Wiser,  from  the  Saasthal  in  the  Upper  Va.laj9L 

Itottmte  Breitli..  B.  H.  Zig.,  18,  1,  1859,  miiy  be  essential ly  the  above.  It  occurs  with  phos- 
phate of  nickel  at  ROltis  in  Voigtland,  in  amon>hous  masses  and  reniform  incrustations,  apple- 
green  or  emerald-grecii,  of  little  luster.  traUBhici-nt  to  subtranslucent,  but  opaque  when  earuiy, 
with  H.  =  2-2-25,  and  G.  =  2  358-2-370. 

488A.  Oarnikritb  W.  B.  Clarke.  1874.  GarnS^,  Bull.  Soc.  0.,  94.  438.  1867.  A  new 
mineral  from  Noumea.  New  Caledoids,  A.  Livenidge.  J.  Ch.  Soc.,  12,  618,  July,  1874; 
Noumeitc,  Nounieaite,  M„  Proc  Roy.  Soc.,  N.  3.  W.,  Dec.  9, 1874;  Sept.  1, 1880;  MJn.  N.  8.  W.. 
875.  1888.  Numeito, 
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Amorphous.  Soft  and  friable.  G.  =  2-8-3*8.  Luster  dull.  Color  bright  i^ple-green,  pale 
greeo  to  nearly  wliite.   In  part  unttuous;  somelimes  adheres  to  the  tongue. 

An  important  ore  of  nickel,  consisting  essentially  of  a  hydrated  silicate  of  maniedum  and 
nlclcel,  perhaps  Hi(Ni,Mg)Si04  +  aq,  but  very  variable  in  composition,  particularly  as  i-egards 
the  mutual  replacement  of  nickel  and  maguesium,  and  not  always  a  homogeneous  mineral. 
Liversidge  has  attempted  to  distinguish  two  varietifs,  one  of  which  is  dark  grven  and  unctuous. 
noHtneiU;  the  other  rarer,  pale  green  and  adhesive  to  the  tongue,  garnierite  (Hual.  7). 

Anal.— 1  Dann  (?),  Ber.  med.  Ges.,  Jan.  7.  1878.  2.  Gamier.  C.  R.,  86,  684.  1878. 
S.  Kiepenheuer,  lier.  uied.  Ges.,  July  14,  1879.  4,  5,  Liversidge.  1.  c,  1880.  6.  Id.,  L  c,  1874. 
7.  M.,  Proc.  R  Boc.  N.  8.  W..  Dec.  9,  1874.  8,  Dmr.,  Bull.  Soc.  MIn.,  1.  ^,  1878.  9-11,  Uver- 
sidge,  1.  c,  1880;  also  other  anals.,  in  part  by  Leibius.  IS,  Gamier,  white  vehis  in  the  sreen 
mineral,  resembUngsepioUta.Lc  18. 14.  Hood,  Uin.  Ke8.U.  S.,  1,  404, 1888.  15.  F.  W.  O&rke, 
Am.  J.  Sc..  36, 4^,  1888. 


BfO> 

TXIO 

HgO 

H,0 

AlaO^FeiOi 

1. 

N.  Caledonia 

86-45 

46  15 

2-47 

15  55* 

050 

=  9913 

2. 

44-40 

38-61 

8-45 

10  84 

1-68 

FeO  0-48,  CaO  107 

8. 

87-78 

83  91 

tO-66 

15-88 

1-67 

=^  99  73  [=90-98 

4. 

Nakety,  dark  grn. 

88-83 

82  52 

10-61 

17-97* 

0-56 

-  100 

5. 

Kanaia,  grn. 

87-40* 

29-73 

14-97 

n-eo* 

0-11 

=  99-89 

e. 

N,  Caledonia    G.  = 

2-37 

1  47  34 

24  01 

21-60 

6-27'' 

1-67 

CaO  tr.  -  99-85 

7. 

G.  = 

2-S6 

47-90 

24-00 

1351 

13  78 

8-00 

CaO  tr.  =  10014 

8. 

a  = 

2-87 

42-61 

21  91 

18-87 

15  40 

0-89 

=  99-OB 

9. 

OuaTloa,  Ughtgm. 

48-25 

14-60 

16*40 

19-77 

0-55 

=  99-67 

10. 

pale  grn. 
Kaniila,     "  " 

50-16 

10-20 

17-48 

21  65« 

0-57 

=  100 

11. 

51-94- 

2-82 

31-36 

23-17" 

1-36 

=  100  14 

12. 

N.  Caledonia 

41-80 

37-88 

30  39 

1-26 

=  100-88 

1». 

Douglas  Co.,  Oregon 
(1       •>  11 

48-ai 

28  88 

19-90 

6  63 

1-88 

=  100 

14. 

40-65 

29-66 

31-70 

700 

1  88 

=  100-24 

15. 

44-78 

37-57 

10-36 

15-86* 

1-18 

=  99-90 

>  At  100°  in  (1)  4-OS;  In  (4)  6-44:  in  (5)  8-66; 

;  (9)10-95(105");  in  (10)  U 

38;  in  (11)  14  80. 

»  Eloluble  SiO,  0  7a 

•Do.,  in (11) 018. 

4 

First  dried  at  100°. 

•At  110',  8-87. 

Occurs  in  veins  traversing  a  serpentine  rock  near  Noumea,  capital  of  New  Caledonia;  asso- 
<!iate<i  with  chromic  iron  and  steatite;  also  at  numerous  other  points  on  the  island.  The  three 
chief  districts  are  the  KaDala-M&€-Kui(na,  'l*hio-Port  Bouquet,  and  Bourindi  (cf.  31in.  Kes. 
U.  S..  300,  1885) 

The  supply  is  very  large,  and  the  amount  that  can  be  mined  In  general  greater  than  the 
market  calls  for;  it  is  statM  that  for  several  years  1000  tons  of  the  ore  per  annum  have  been 
inarketcl.  Meissoaier  has  reported  tlie  existence  of  similar  deposits  in  the  province  of  Malaga, 
&>pain,  C.  R.,  83.  2-^9.  1876. 

Deposits  of  a  similar  ore,  perhaps  of  large  extent,  occur  at  Riddle  in  Douglas  County, 
s<<utheru  Oregon,    Also  at  Webster,  Jackson  Co.,  N.  C;  in  twth  cases  in  connection  with  a 
n<-ridotyte.    Cliirke  (1.  c.)  shows  that  the  former  may  owe  tbelr  origin  to  a  nickel-bearing  chiyso- 
lite.  and  the  North  Carolina  mineral  probably  had  the  same  origin  (Blddle.  Min.  Res.,  170,  1^). 
Dk  Saui^ite  KoeJiig.  Proc.  Ac.  Phitad.,  186,  1880 

A  hydrous  silicate  of  nickel  and  zinc,  associated  with  chloanthlte  and  a  nickel  anenate.  It 
is  amorpbous,  of  a  yellowish  green,  apple-  or  emerald-green  color,  and  occurs  as  an  Incrustation 
or  filling  cavities  in  purple  fiuorite.  Analysis  gave; 

HO,        NIO        ZnO       FeO       CaO       MgO       H.0  AsiO. 
81*«B        88*28        4-00        S'08        0-70        0  42        lfl-68»        4  77  =  9a-84 
»  At  100'  9-44  p.  c;  at  600°  7-14. 

V^om  the  Trotter  mine  at  FnuikHn  Fonace,  K.  J.;  named  after  the  manager.  Majw  A.  B. 
de  Saules. 

The  following  are  other  nickel  silicates,  of  doubtful  character: 

PiXBUTB.  GrQner  Chrysopraserde  (fr.  KosernQtz)  Klapr.,  Schrift.,  Cies.  K.  Berlin,  8, 17, 
17S8,  Bdtr.,  3,  184,  1797.    Pimelit  Kartt.,  Tab.,  28.  73,  1800. 

Hasstve  or  earthy.  H.  :=3-5.  G.  :=  3-23-3-8;  3-71-2-76,  Baer.  Luster  weak,  grea^.  Color 
spplc-green.  Streak  greenish  white.  Translucent  to  8ul>-tran8lucent.  Feel  greasy.  Does  not 
adbere  to  the  tongue.  Anal.— 1.  Khtproth.  I.C.,  and  Be.,  MIn.  Ch.,  871, 1860.  2,  W.  Baer,  J. 
pr.  Ob.,  66,  49,  im 

SIO.      A1,0,    Fe.O,     NiO      MgO      CaO  H,0 
t      Cf^-rytoproM  aarth  86  00        6  00      4-58      15-68        1  25      0-42      38  12  s  100 

^ord  FimeUtd  86  80      33  04      2  69        3  78      14  66        —       21  OS  =  100 
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Pimellte  gives  water  In  the  closed  tube,  is  infusible  B.B.,  aod  with  the  fluxes  reads  fot 
nickel.   Decomposed  by  acids.    From  Silesia  and  elsfwherc.   Named  from  xipeXj^./atnm. 

AUFITE.  Pimelit  SeAmidt,  Pogg..  61.  S88.  1844.  Aliplt  Otoek.,  1845.  HassiTe;  eanhy. 
H.  =  2*6.  G.  =  1-44-1-46,  Schmidt.  Color  apple-green.  Not  unctuous.  Adheres  to  the 
tongue.   Analysis.— Schmidt. 

810, 54-68    Al,O,0-30     NiO  83*66     FeOl  lS     Mg0  5  89     CaO  016     H,0  5  28=1M 
From  SUesia.   Named  from  the  Greek  aXtxjjf,  notgreatjf. 

Refdahskitb  Hermann,  J.  pr.  Ch.,  102, 405, 1867.  An  earthj  mineral  occurring  in  masses 
which  fall  to  powder  under  slight  pressun.  Adheres  to  the  tongue.  Colordirty  grayish  greeu. 
G.  =3-77.    Prom  Revdaiisk.  Urals.  Aimly>ia: 

SiO.  82-10    Al.O.  8-25    FeO  12  16    NiO  18-83    MgO  II  SO    H,0  1»  S0    Sand  18*00  = 


484.  TAIfO.  Maxyifrti  Xt^ttS  Thsaphr.  Magnetts  Oerm.  Talck.  Glimmer.  Agrk, 
Fobs..  254,  luterpr.,  466,  1546.  Talk,  Creta  Brlanzonla,  0.  liispnnica,  0.  Sartoria,  Telgsivn  = 
Lapis  Ollaris  Wall.,  Mtii,  133,  134. 1747.  Talcum,  Talgsten,  Speckstin,  Steatites,  Cronst .  Min  , 
89,  75,  1758.  Talc.  Soapstoue,  Steatite,  Potstone.  Cmie  de  Briancon,  etc.,  Fr.  Pyrallolite  i± 
Hordemk.,  Scliw.  J.,  31.  S80, 1830.    Uensselaerite  Emmoru,  Kcp.  G.  N.  Y.,  152. 1887.  AgaliM. 

Ortliorhonibic  or  monoeliiiic.  Barely  in  tabular  crystals,  hexagonal  or  rhombic 
with  prismatic  angle  of  60°,  Ufiually  foliatiH]  massive;  Bometimes  in  globulnr  and 
stellated  group»;  also  granular  massiTe,  coarse  or  fine;  fibrous  (pt^eudomorphoaE); 
also  compact  or  cryptocrvKtiiUir.e. 

Cleavage:  biisil  perfect.  Sectile.  Flexible  in  thin  laminje,  but  not  elastic. 
Percuasion-tigure  a  six-rayed  star,  orientated  as  with  the  micas.  Fet'l  gresisv. 
H.  =  1-1-5,  G.  =  3"7-".i-8.  Luster  pearly  on  cleavage  surface.  Color  apple-green 
to  white,  or  silvery-white;  also  greenish  gray  and  dark  green;  sontetimes  bright 
green  perpendicular  to  cleavage  surface,  and  brown  and  less  translucent  at  ripht 
angles  to  this^  direction;  brownish  to  blackish  green  and  reddish  when  impure. 
Streak  usually  white ;  of  dark  green  varieties  lighter  than  the  color.  Subtrans> 
parent  to  translucent.   Optically  negative.   Az.  pi.  |  a.    Bx  JL  c.    Axial  angle: 

Rhode  Island  -  19°  1'  2Eu  =      ^'  ^^-^ 

Agatito  fSE  =  80'-40°  fi  —  v,     Scheibe,  Zs.  G.  Ges..  41.  664.  1889. 

Steatite  when  rubbed  with  gun-cotton  or  Elenmayer's  amalgam  or  fur  becomes  negativdr 

electrified.   Wied..  Belbl.,  22,  707.  1888. 

Var. — 1.  Foliated.  Tate.  Consista  of  folia,  usually  easily  separated,  having  a  greasy  feel,  and 
presenting  ordinarily  light  green,  greenish  white,  and  white  colors.    G.  =  2-r)5-2*78. 

2.  Uaanve,  Steatite  or  Soapatone  (Specksteiu  Qerm.).  a.  Coarse  grauular,  gray,  graj-ish 
green,  and  brownish  gray  in  colors;  B.  =  1-2-5.  Poi  ttone  or  Lapitoliarit  (Topf stein,  Ijavez- 
atein.  Giltsteln  &erm.)  is  ordinary  soapstone,  more  or  less  impure,  b.  Fine  granular  or  crypio- 
ciystalline,  and  soft  enough  to  be  used  as  chalk;  as  the  FrenfJi  eJtalit  (Craie  de  Brianfon),  vehick 
is  milk-white  with  a  pearly  luster,  c.  Indurated  tale.  Ad  impure  slaly  laic,  harder  than  ordi- 
nary talc.  Talcose  slate  is  a  dark,  slaty,  argillaceous  rock,  having  a  somewhat  greasy  feel,  whVch 
It  owes  to  the  presence  of  more  or  less  talc. 

Much  of  the  steatite  is  pseudomorphous  like  the  following. 

8.  Pieudomorphout.  a.  Fibrous,  fine  to  coarse,  altered  from  enstiitite.  h.  Rena»eilaeriit, 
cryptocrystalline,  or  wax-like  in  rompoaition,  but  often  having  the  form  and  cleavage  of  salite 
or  pyroxene,  and  evidently  pseudoniorpboiis;  colors  whitish,  yellowish,  gravisb,  greenish  white  to 
very  dark,  and  sometimes  pearl-white;  H.  =  8-4;  O.  =  2-874  Berk;  2-767,  fr.  Grenville,  2-644, 
fr.  Charleston  Lake,  in  Canada,  Himt:  usually  translucent  in  pieces  a  fourth  of  an  Inch  thick. 
Some  agalmalolite  is  here  included.    Anal.  16  Is  of  a  VRriety  of  talc  produced  from  chzysolite. 

PyrallolUe  is  partly  pseiidomorphoiis  sleatite,  after  pyroxene,  like  rensselaerite.  It  vmries 
exceedingly  in  comiKisitioD,  as  shown  by  Arppe  and  others,  and  as  recognized  bv  A.£.  Mcmlen- 
sklOld  ill  his  Finland  Mineralogy,  the  sflica  ranging  from  40  to  76  p.  c.  It  includes  pyroxene, 
therefore,  in  various  stages  of  steatitic  alteration. 

Comp. — An  acid  metasilicate  of  magnesium,  H,Mg,Si,0„  or  BL0.3MgO,4SiO, 
=  Silica  63*5,  magnesia  31-7,  water  4-8  =  100.  The  water  goes  off  only  at  a  red 
heat.    Nickel  is  sometimes  present  in  small  amount 

Clarke  and  Schneider  (Am.  J.  Sc.,  40,  306,  1690}  have  obtained  the  following  water  deto^ 
minationa  (anal.  17): 

105"  260''-300''  red  heat  white  heat 

0-07  0  06  4-48  0  85 
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Also  when  treated  with  dry  hydrocbloric-acid  ^as  for  IS  hours  at  888*-413*  do  appreciable 
change  of  weighl  resulted.  Furtlier,  upno  intense  igtiitiou  over  the  blast-latnp  aod  subsequent 
botliog  with  flwlium  carbonate  solutioD  15*30  p.  c.  SiU,  wiu  given  up  according  to  the  reaction: 

H4Mg,Si40„  =  SMgSiO,  +  SiO,  +  H,0. 

The  solution,  however,  had  uo  effect  upon  the  miDeral  before  {gnltlnn.  The  stability  with 
acids  and  liberation  of  silica  as  noted  malie  it  reasonably  certain  thut  the  formula  of  an  acid 
metasilicate.  as  written  above,  is  correct. 

AnaL—l-lS,  Scbeerer,  Pogg.,  84,  831  etteq..  1851.  13,  Ullik,  Ber.  Ak.  Wien,  67  (1),  046, 
1868.  14.  CobeD,  Jb.  Min.,  1,  110,  1867.  IS,  Genth,  Am.  J.  fck:.,  33,  200.  1862.  16,  Adger, 
Oh.  New6,  26,  370,  1870.  17,  Clarke  &  t^hneider  1.  c.  18-20.  Scheerer.  I.  c.  21.  22,  Hunt, 
liep.  O.  Canada,  470.  186S.  28.  £.  S.  Sperry,  pilv.  ooutr.  24.  G.  A.  Gnves.  priv.  oontr. 
95,  Jaonettaz,  Bull.  Soc.  Min.,  14,  66,  1H91. 

G.        SiO,   FeO   MgO  H,0  A1,0,  NiO 

1.  Tyrol,  ffrwn  2-69        6^  12   1  58   31  15   4  78     —    0  24  =   99  83 

2.  M  tchuUm  3-76        61  16   1*40   81  17   5  31    0  46   090  =   99  89 

a  St.  Gothard.  «M(«./0»»ted  60  85  0  09  82*06  4  95  1-71     —  CaO  <r.  =  99*68 

4.  "  "  radiated  62*15  0'S8  83  04  8-21  l  Ol  —  CaO  0  07  =  99-86 
6.                       "    fbnm                61  51    0  12   80-93   2  84   0  83     —  CaO  8  70  =  99  W 

6.  WhIHs  3-79  62:^  0  61  31-96  4  82  0-85     —  =  100  08 

7.  Mautero  (?)  62  37  0  65  82  02  4  81  0-82     —  =  100  17 

5.  ZUbmz.  green  3-80  60  31  3  11  29  94  5  ^7  l-24«  O'SO  =  99-77 
9.  YttniSoga,ffrem,foiiattd  2  70  61  69  3  33  80  62  4  94  —    0  29  =  09  87 

10.  Raubjerg,  dunfc  ynm  3-79  61-68  I  'SO  81-87  5  18  0  16  0*89  =:  99*88 

11.  KSraas,  ^ram  3  78  63  08  1-57  80  63  5  04  0  03  0  82=  99-61 

12.  Faluo  S7-10  1-07  HO  Jl  6  07  5-50*  —  =  99-85 
18  Orelner  61-51  1-38  30-27  4*88  1-08  1-06'=  10018 

14.  Griqualand,  Sfoa^Atf  3  794      68*29  4  68  37  18  4  40  1  40°    —  CaO  Ir.  =  100*90 

15.  Webster.  N.  C.  64-44  1-89  83  19  0-34  0-48   0-23  =  100  07 

16.  Swayne  Co..  N.  C.  3*83  57-72  0  64  88-76  6*01  3-53     —=  100-65 

17.  Fairfax  Co.,  Va.  62-27  0*85  80-95  4-91  1*10*    —  =  100*08 

•  Fe,0>  0-45.        ^  Pe,0.  0-81.        •  Fe.O.  0*16.       ^  Fe.O.  0  9S.       •  CaO  0*86,  SrO  0*70 

Puudomcrphnui  Tate. 

G.  StO,  FeO  MgO  H,0  A1.0, 

18.  Feoestrelles              3*79  63  39  1  32  81-55  4  t>S  015  =  100-04 

19.  WuDSiedel  63  35  1  34  31-33  4-78  tr.  =   99  79 

20.  China                       3-78  68-30  1-62  81  33  4  89  0  06  =  100-19 

21.  Canton,  N.  Y.,  Ann.  6110  I  RS  31-63  5*60  —  =  9H  95 
2*2.  GrenviilB            "  61*60  1  58  31  06  6  60  —  =  99-79 

23.  Edwards.  jUmu        S-906      60  69  0-31   84-73  8*77  018  HnO  116  =  100  58 

34.        "  "  69-92  0-76>  81  87  6  25  O'SO^  CaO  0*67,  NatO  0  48  =  00-85 

as  Madagascar.  '*  62  8    3  6    89  4     51      —  =  09*4 

•  MnO.  *  Inch  Fe,0,. 

Bachman  has  described  (Am.  Ch.  J.,  10,  45,  1886)  a  mineral  from  Webster,  Jackson  Co., 
N.  C.  occurring  in  minute  micaceous  scales  of  a  pale  yellowish  green  color;  readily  crudiea 
to  an  unctuous  powder.   Analysis  gave: 

SiO,      NiO      MgO      H,0     Al.O,  FeO 
O.  =  3-81  6801      15-91      19-89      6-80*     3  65      1-46  = 

•  At  100'  0-80. 


This  corresponds  to  a  highly  nickellferous  hydratcd  talc. 

The  steatite  from  GOpfersgrDn,  in  which  Klaprotli  found  but  59'S  per  cent  of  slliea,  along 
with  MgO  30-5,  FeO  2-8,  H.O  5-5(BcItr.,  2. 177, 1797),  is  what  has  been  called  hydrosteatite.  The 
feoestrelles  (Piedmont)  pseudomorpb  had  the  cleavnge  of  amphibole;  of  those  of  Wunsiedel 
(from  GOpfersgrtln).  19  was  a  pseudomorph  after  dolomite. 

Pyr^  ate. — In  the  closed  tube  B.It.,  when  intensely  ignited,  most  varieties  yield  water.  In 
tlxe  platinum  forceps  whitens,  exfoHares,  and  fuses  with  ditticulty  on  the  thin  edges  to  a  white 
enamel.  Hoist-ened  with  cobalt  solution,  assumes  on  ip^nition  a  jiale  red  color.  Not  decomposed 
\»y  iu:ids.    ReDBselaerite  ia  decomposed  by  eoncenlnued  sulplniric  acid. 

Oba. — l^lc  or  steatite  ia  a  very  common  niinenil.  and  in  the  lalter  form  constitutes  extensive 
be<ls  in  some  regions.  It  is  often  iissocintcd  with  8er|K*ntiue.  tiilcosc  or  cbloritic  schist,  and  dolo- 
fxi  ite,  and  frequently  contains  crystals  of  dolomite,  breunnerite,  also  asbestus,  actlnollte,  lourma* 
jine.  magnetite. 
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Steatite  b  the  matertol  of  many  pseudiMuorphs,  among  which  the  most  oomx 
after  pyroxene,  hornblende,  mica.  scapoUte,  aod  Bpinel.  The  magncBlan  mine 
whlcli  commoniT  afford  steatite  by  alterittioo;  wbile  thi>se  like  scnpulite  and  nei 
contain  soda  ana  no  magnesia,  most  frtiqueutly  yield  plnite-like  pseiidoniorplis. 
Bteatitic  pscudomorplis  after  quartz,  dolomite,  lopuz,  cbiastolite,  Btaurolitc, 
vesuvianite,  clirysolite,  gehleuiie  Talc  in  the  tibroiis  form  is  [>seudomoi'pb  after 
pseudomorplis  of  talc  after  quartz,  see  Weinscbeiik,  Zs.  Kr.,  14,  HOS,  ItjStj. 

Apple-green  talc  occurs  at  Mt.  Qreiner  in  the  Zillerthal,  Tyrol ;  In  the  Valals  ai 
in  Switzerland;  also  otber  places  above  mentioned;  also  In  Cornwall,  near  Liza 
serpentine;  In  Scotland,  with  serpentine,  at  Portsoy  and  elsewhere;  on  Uost,  oueo 
Islands;  at  Croky  Head,  Duoglow.  Ireland,  etc.  AJU>ro%ti  talc  (pseudoniorphou! 
luster,  slightly  greenisb  color,  iiud  greasy  feel,  has  been  described  from  Madagssci 

In  N.  America,  foliated  talc  occult  in  Mavte,  at  Dexter.  Id  Vermont,  at 
handsome  green  talc,  with  dolomite;  at  Alhens  or  Grafton.  Westfield,  Marlboro, 
New  Hampahtre,  at  Fraiicesiown,  Pelbam,  Orford,  Keeue,  and  Richmond.  In  Ma 
field,  Windsor.  Blanford,  Andover,  and  Chester.  In  B.  island,  at  Smithfleld,  deli 
white  in  a  crystalline  limestone.  In  N.  York,  at  Edwards,  St.  Lawrence  Co.,  a  fii 
{agalUe)  associated  with  pink  Iremollte;  near  Amity;  on  Siaten Island,  near  it 
common  and  indurated:  four  miles  distant,  in  dctarhed  masses  made  up  of  folli 
In  JV.  Jersey,  at  Lockwood,  Newton,  and  Sparta.  In  Penn.,  at  Texas,  Nottinghai 
in  South  MouDtiiHi,  ten  miles  south  of  Carlisle;  at  Chestnut  Hill,  on  the  Schuylkil 
Boapstone,  the  latter  quarried  extensively.  lu  Maryland,  at  Cooptown,  of  green, 
colors.  In  N.  Car.,  at  Webster,  Jackson  Co.,  a  varietv  supposed  by  Genth  to  he  i 
lite.  In  Canada,  in  the  townships  Bolton,  Sutton,  and  Poiton,  Quebec,  with  sted 
Cambrian  age;  in  the  township  of  Elzevir,  iihstlngs  Co.,  Ontario,  an  impure  g 
Archsean  rocks. 

The  so-called  reneeelaeriie  occurs  in  northern  New  York,  In  the  towns  of  Anti 
form  of  pyroxene).  Fowler,  De  Kalb,  Edwards  (at  the  iron  mine,  a  white  variet 
ink-stands  have  been  made),  Russel,  Gouverneur,  Canton  (in  small  crystals).  Hei 
masses,  cryBialline' massive);  and  in  Canada,  at  Grenvllle,  Charleston  Lake,  ne 
Rawdon,  and  Ramsay.  It  is  often  associated  with  crystalline  limestone,  and  grad 
imperceptibly  into  serpentine;  its  rock-masses  are  irregular,  and  are  seldom  contin 
than  three  or  four  hundred  yards. 

A  white  steatite  of  a  silvery-pearly  luster  was  the  J(<ii^n«(u  of  Theophrtstus— a 
Ing  to  this  author,  of  silvery  luster,  occurring  in  large  masses,  and  easily  cut  or  n 
word  is  the  origin  of  the  modern  magnetia.  Agridola,  in  his  "  Interpretatio  Re  rum  j 
appended  to  his  work;)  (15441),  gives  as  a  Gkrm».n  synonym  of  HaffDetis.  Talek;  at 
other  synonyms,  Stlbertoeus  and  KaUentilber.  and  also  Glimmer,  the  German  now 
lienily  confounding  the  two  minerals.  He  mentions  its  reuslance  to  fire,  and  s 
lapif  teimli*. 

Other  later  writers  derive  the  word  talc  from  the  Arabic  taUc;  and  Aldrovandi 
that  it  is  of  Moorish  introduction,  adding,  "  Hoc  notnen  apud  Mauritanos  sto/^am  s 
tur,"  Stella  7>fT«— Star  of  the  Earth — being  one  old  name  of  the  mioend,  given  it 
a  star  and  with  silvery  luster  it  shines."  Ciesiiis  ("  De  Minerulibus,"  1^6)  write; 
Latin,  Talchus,  but  most  other  writers  of  that  century,  Talcum. 

The  word  steatitia  occurs  in  Pliuy  as  the  name  of  a  stone  resembling  fat; 
description  is  given  that  can  with  certainty  identify  it.  . 

Ronsselacrite  was  named  after  Stephen  Van  Rensselaer,  of  Albany,  N.  Y. 

Ret—'  Min„  1.  97.  1863,  N.  R  ,  99.  1887. 

Talcoid  Naumann  is  a  snow-white,  broadly- foliated  talc  of  Pressnitz,  dcscrlbt 
as  neuiraler  kieteleaurer  Hydrotalc.  Analyses  by  Scheerer  and  Rlchter  show  M  ] 
may  be  only  common  talc  with  disseminated  quartz. 


48S.  8BPIOLZTB.  Meerschaum  Qerm.,  Wern.  Bergm.,  I.,  877,  1788.  L'£ 
Fr.  KefTektll  KirtD.,  1,  144,  1794.  Hnguesite  pt.  Br<mgn.,  Min.,  1807,  Hagni 
Seplollth  Olock..  Syn.,  190,  1847. 

Compact,  with  a  smooth  feel,  and  fine  earthy  texture,  or  clay-like 
fibrous. 

H.  =  2-2'5.  G.  =  2.  Imj)re8sible  by  the  nail.  In  dry  masse 
water.  Color  grayish  white,  white,  or  with  a  faint  yellowish  or  reddish  I 
green.  Opaque. 


Comp.— H  Mg,Si,0„  or  2H,0.2Mg0.3SiO,  =  Silica  60*8,  magnesia 
12*1  =  100.  Some  analyses  show  more  water  (2H,0),  which  is  pro' 
regarded  as  hygroscopic.    Copper  and  nickel  may  replace  part  of  the  n 

AjmL— 1-8,  Scheerer,  Pogg.,  84.  801,  862.  1861.  4,  6,  Chester.  Am.  J.  8a, 
6,  P.  H.  Walker,  Am.  Ch.  J.,  10,  44,  1888.   For  other  analyses,  see  5th  Ed  ,  p.  41 
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1.  Tiirkqr  6117 

3.  Greece  91  30 
8.  6U45 

4.  Utah.  wAi'te,  ja>nm$  08-97 
&     "    bluiMhgrem  fiO-15 

H.  Webster.  N.  C.      G.  =  8-58  56-88 


•  Incl.  0-70  Fe,Oi.  8-14  Hn,0,.  ^  Iq 

*  At  100'.  618  p.  c. 


HgO 

FeO 

H,0 

AI,0, 

CO. 

88  48 

0-06 

9-88 

0-67  = 

10016 

28  »0 

008 

9-74 

0-56  - 

100-07 

88  19 

0-09 

957 

0-11 

1-74  = 

100  15 

Cu<J 

IiygrH.O 

22  60 

0-87 

9  90 

4-70* 

8-8««  = 

09-74 

18-20 

6-82 

9-80 

611* 

10-88'  = 

100  05 

NiO 

15B3 

17-84 

10-77' 

0-5«« 

100-17 

1. 1  08  Fe.O..  8-09  Mu,0,.  •  Below  110*. 


19  to  80  per  cent  of  water  were  found  by  Bertlifer  In  meerscliatim  from  Madrid  and  Coulom- 
miera,  and  19-6  p.  c.  by  Kobell  in  tliat  of  Greece,  J.  pr.  t'b.,  28.  482.  1843.  Dftbereiner  and 
Eiseoach  (J.  pr.  Ob,,  17.  157,  1889)  also  found  two  niolt'CtiU-s  of  water  (instead  of  1)  in  the  meer- 
wbauin  of  Asia  Minor,  Cbester  found  tbat  of  18  to  20  p.  c.  H|0  about  biilf  went  off  below  110', 
tbe  remainder  only  from  800*  to  a  red  heat. 

Pyr.,  ato. — In  the  closed  tube  yielda  first  hygroscopic  moidture,  uud  at  a  higher  temperatiini 
gives  much  water  aud  a  burnt  smell.  B.B.  some  Tiiiieties  blackeD,  then  burn  white,  and  fuse 
with  difllcuUy  on  tbe  thin  edges.  With  cobalt  aoluiion  a  piuk  color  ou  ignlUoD.  Decomposed 
by  hydrochloric  acid  with  gelatiolzation. 

Oba. — Occurs  io  Asia  Minor,  in  masses  in  stratified  earthy  or  alluvial  depositH  a1  tlie  plains 
of  Eskihi-sber,  where,  according  to  Dr.  J.  Lawrence  Smith,  it  bus  proceeded  from  the  decompo- 
sitiou  of  mngnesium  carbonate,  which  is  embedded  in  serpeuliiie  in  the  surrouodiug  niouDtainn. 
He  observes  tlint  more  or  Iras  magnesium  carbonate  is  often  found  in  Ihe  nieerscliauin,  Am.  J. 
Sc.,  7,  808,  1849;  also  found  in  Greece:  at  Urubschitz  fn  Moravia;  in  MonHH^o;  M  Vallecas  Id 
Spain,  In  extentlve  beds,  affording  a  tight  but  valuable  building  stone.  The  mineral  from 
Morocco,  called  in  French  l^ite  de  tavan  de  Maroe.  is  used  in  place  of  soap  at  the  Moorish  baths 
Id  difTfrent  places  in  Algerin. 

A  flbrouu  inineml,  Imving  tbe  composition  of  sepiolite,  occurs  io  a  seam  two  inches  wide  in 
"a  silver  mine  in  Utah;"  amila.  4,  5;  one  variety  is  colored  green  with  copper  which  is  regarded 
as  replacing  the  magnesium.  The  miueral  of  anal.  6  occurs  in  thin  (1-3  mm.)  layers  in  serpen- 
tine at  Webster.  Jackson  Co.,  N.  0. 

The  word  meenehaum  ia  German  for  $ea-froth,  and  alludes  to  Its  lightness  and  color.  Bepio- 
Ute  Glorker  is  from  aj'/itur.  euttle-JUh,  the  bone  of  which  is  light  and  |>on>us;  aod  being  alau  a 
production  of  the  sea.  "  deinile  gpumam  tnariimm  slgnificnbat.   snys  Glocker. 

Brougniart.  in  the  first  edition  of  his  Mirienib>gy  (1807).  included  under  Magtifnite  (\)  the 
rarlfonute,  which  he  calls  Miir/ieira  magn&tite  (nee  undifr  Maonesite);  (2)  the  hydrous  silicate 
or  meerscliaiim;  iiud  the  siliceous  curbouaie  fn)m  IJauilissero  iu  Piedmont,  he  pulling 
"Mitcliell's  niiigiiesile,"  the  carbuitate,  Jirat.  Karsteii,  iu  his  'Tiibellen,"  published  tbe  next 
y&ir.  separated  from  meei-s<-haum  the  carbonate,  and  lulopted  for  it  Ibe  name  magneaite,  and  in 
this  he  liaa  been  followed  by  all  German  and  most  other  mineralogists.  The  appUcatlon  of  tbe 
name  magnetite  to  the  hydrous  silicate,  done  in  the  later  writings  of  Brougniart  and  by  aulne- 
queot  French  mineralogists,  is  heuce  in  violation  of  the  law  of  priority. 


-dSe.  OONNABICT.  Eonarit  Breiih.,  B.  H.  Ztg.,  18,  8, 1859.   Comiiite,  Comarite  wrong 
orthoff. 

Hezi^nal?  In  small  fi^le  grains  and  crystals,  with  perfect  clinodiagonal 
cleavage,  and  supposed  (Breith.)  to  be  like  vivianite  In  crystallization. 

II.  =  2-5-3,  G.  =  2-459-3 -619.  Color  yellowish,  pistachio-  and  siskin-^een, 
oltve-grcen.  Streak  siskin-green.  In  thin  lamellae  translucent.  Optically  uniaxial, 
negative  witli  strong  donble  refraction'. 

GoBp.— A  hydrons  nickel  silicate,  perhaps  H,Ni,Si,0,.  =  2H,0.2Ni0^3SiO. 
•-^  Silica  49'3,  nickel  protoxide  40-8,  water  9'9  =  100. 
.AnaL— Winkler.  B.  II.  Ztg.,  24.  886,  1865. 

BiO,      Al.O,      Fe,0,      NiO        CoO       H,0       P,Oi      As,0»  SO, 
436         4-6         0-8         85-8         06         111         27         0-8         ir.  =  100 

OlM.— Occurs  at  the  Hanns  Georg  mine,  at  ROtlis,  in  Saxon  Volgtland,  with  rOttisite  (p.  676) 
wbich.  it  iff  suggested,  may  be  an  amorphous  form  of  conuarite. 

Earned  fnim  Koyyttpoi,  an  evergreen  tree;  lience  connarite  is  the  proper  form  and  not 
conarite,  fn>m  Kovufjoi.  well  fed,  nor  comarite,  from  Kofiapoi,  the  tirmeberry-tree  (assnggested 
by  Dx.,  Min.,  2,  XLvr,  1874). 

net— >  Btd-  Bull.  8oc.  Min.,  6.  73,  1882. 
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487.  SPADAITB.  Fr.  v.  SobeU,  Gel.  Adz.  H&ncben,  17, 945^  1848,  J.  pr.  Ch..  30, 407, 1843l 

Massive,  amorphous. 

Fracture  imperfect  conchoidal  and  splintery.  H.=2'5.  Luster  a  little  pearly 
or  greasy.    Translucent.    Color  reddish,  approaching  flesh-red. 

Comp.— Perhaps  5MgO.GSiO,.4H,0  or  H,Mg,Si,0„  +  3H,0  =  Silica  57"0, 
magnesia  31-0^  water  11*4  =  100  (Kg). 
AnaL— Kobell: 

8tO,  06-00        A1,0.  0-M        FeO  0-68        HgO  80-67        H|0  11-34  =  99-88 

Pyr.,  etc. — In  the  closed  tube  ^'iclds  tnucli  water  and  becomes  gray.  B.B.  melts  to  s  gluqr 
enamel.    Dissolves  ia  cooceiitmted  liydrocbloric  add,  the  silica  ea^ly  gelatinizing. 

Ob*.— From  Capo  di  Bove,  near  Kome,  lilliDg  the  spaces  among  crystals  of  wollastonit^  In 
leuclt.ic  lava.   learned  after  Sign.  Medici  Spada. 


488.  SAPONITS.  Terra  porcellanea  particulis  impalpabllibus  mollis,  pt.,  BHaazoncr 
Krita  pt.,  Smeclis,  Engelak  Wulklera.  a  liwit  (Laudsend  i  Cornwall),  Oromt.,  75,  l7-'t8.  Seifen- 
stein  (fr.  Cornwall)  Kiapr.,  Scbrift  iiat.  Ges.  Berlin,  7.  168,  1787.  Beitr,  2,  180,  6,  22.  Steatite 
of  Cornwall  Kitie.,  Miu.,  1.  153,  1794.  Soapstone  pt.  Mountain  Soap  pt.  Pierre  A  S&Ton  3. 
Saponit  Swnberg,  Ak.  H.  Stockli.,  153,  1840.  Plolin  Btanberg,  Pogg.,  64,  267, 1841.  Saponite, 
Tosite,  Pogg.,  67, 165, 1842.  Tbalite  Oima.  J.  Ac.  Philad.,  2,  179, 1853.  Bowlingite  B.  Hannag, 
Hio.  Hag.,  1,  154,  1877.   Calbklnite  </.  /.  Debbie,  Traua.  O.  Soe.  Glasgow,  7,  166,  1883-5. 

Massive.    lu  nodules,  or  filling  cavities. 

Soft,  like  butter  or  cheese,  but  brittle  on  drying.  G.  =  3-24-2-30.  Laater 
greasy.    Color  white,  yellowish,  grayish  green,  bluish,  reddish.   Does  not  adhere 

to  tlie  tongue. 

Comp. — A  hydrous  silicate  of  magnesium  and  aluminium;  but  the  material 
is  amorphous  aud  probably  alw.iys  impure,  and  hence  analyses  give  no  uniform 
results. 

Anal.— 1,  Haughton,  Phil.  Mae..  10,  255-  1855.  2,  Svnnberg.  I.  c.  8.  4.  Smitb  &  Brush, 
Am.  J.  Sc.,  16.  868,  1853.  5.  Harrington.  Can.  Nat.,  7,  179,  1875,  6-17.  Heddle,  also  Tmns. 
R.  Soc.  Kd.,  29,  91  et  ttg.,  1879.  18,  J.  J.  ^  .iibie,  1.  c,  and  Miu.  Mag.,  6,  131,  1888.  Abu 
Other  analyses,  5th  £d.,  p.  478. 

G.  SiO,  AI,0,  Fe,t>»  FeO  MgO  CaO  Na=0  K.O  H,0 

I.  Kvnance  42-47   6-65    —  -  28  83    —  —     —  l»-37  =  9788 

S.  Pl>tine  00-89   9  40  3  06  —  36  53  0  78  —      —  11-06  =100  71 

8.  ThaUte  45  80   4-87   3  09  —  24  10  1-07        0-46  30-66  =  98-84 

4.  "  48-80   7-23   2-46  —  34  17     —         OSl  ISM  =  SSM 

5.  George's  Is.      3-25        48-91    6  47    1-23     —    27  18   0-59     —      —     19-64  =  99-03 

6.  Gapol  2-18        42  13   7-25   6-57   0-33*  19-33   0  80   2-09   0'58   ai  O?"  MnOO-18 

L=  10014 

7.  Kinoeff.  ffr«n  42  10   5-95   4  96   0-2>  20-98   2  15   0*48   0-28   SS  O-Sf  =  100O8 

8.  "       red     2-28        42-50   5  88   4-tH    0-24*  20  74   2  13   046   0-19   22-75f  =  99-SO 

9.  Glen  Farg        2  235      36  54   9-40   2  85   5  40*  21-61    3-50     —      —    21 -fiS**  =  W-98 

10.  Tay  Bridge  43*84   4  83   6-50   a-56»  21-81    316     —     In.     80-70^  =  ]0r40 

11.  Tayport  3*288      40  11    6-49   5-61    3-87»  8167   9  01    0  31   0  88   21-60^  =  100  39 

13.  Catbkin  HlUs    2-279      41  84  10-58   1-86   3-92"  8107   121    0  87   0  05   19-48»  =  99-84 

18.  "         "      3  288      43-83   8-51   3-99   4-95»  2r28   0  93     —      —     19-48*  =  100  80 

14.  Bowling, 

BowUngiU     3-308      38  08   6-26   4  36   5  20*  21-46   2  97   O-ll   0*95    20  ^Q**  =  99-87 

15.  Storr  3  396      41  41    9  08   3  05   O  il*  22  80   186     —      —     23-43t  =  lOO  74 

16.  Qulraing  43  50   5  05   0  85   0-3>  33-95   8-37   0  45   0  17   28-68»  =  100-14 

17.  40-83   8-73   1  97   0  13*  31-71    8  80     —      —    24-S4>»  =  lOn 

19.  CaihkiniU        3-914      40  07  6  61   416  8  69   19-84  3  67        fr.        17-16»CO,  0 

96-98 

«  lucl.  MdO,  in  8,  0-13;  In  7,  0  09;  in  8,  0-12;  in  9,  t)  15;  In  10.  0-30;  in  IS.  0-09;  in  13.  0-07; 
In  14,  0-38;  in  15,  O  il;  in  16,  0-33;  in  17,  013. 

»  Loss  at  100',  tn  6.  15-75;  in  7.  14  09;  In  8,  14-53;  in  9,  13-96:  in  10.  13  87:  In  11, 13-96; 
In  13,  10-61;  in  18,  14-76;  in  14,  13  33:  in  15. 18-65;  in  16,  15  54;  in  17,  1518;  in  18,  18  08. 

Pyr.  etc. — B.B.  gives  out  water  very  readily  and  blackens;  thin  splinters  fuse  with  ditBcnlty 
on  the  edge.   Decomposed  by  fnilphuric  acid. 

Oba.— Occurs  at  Lizard  Point,  Cornwall,  In  veins  In  serpentine;  at  various  localities  In 
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Sootland,  cf.  Heddle,  1.  c,  and  anals.  6-17:  at  SvftrdajO  in  Dal&rne  (piottM  and  taponiU);  in  the 
geodes  of  datolite  at  Roaring  Brook,  near  New  Haven,  Cl . ;  in  tbe  trap  of  the  north  sliore  of  Lake 
Superior,  between  Pigeon  Fuiuland  F<Hid  du  Lac,  in  amygdaloid  {thaUie  of  Owen);  Ueurge's 
Is.,  on  north  coast  of  Prince  Edward  la. 

BotoUngUe  ia  from  Bowling  near  Dumbarton  on  the  Clyde;  it  Is  shown  to  be  wponite 
Heddle;  earlier  analyses  gave  very  discordant  results,  cf.  A.pp.  Ill,  p.  17,  and  Lex..  Bull  8oa 
Mio..  8,  97.  1885.    CatiJcinite  !»  from  tbe  Ciithkin  Hills. 

Pramlite  of  Thomaou  (p.  608)  probablv  belongs  here  according  to  Heddle. 

Sapouite  is  from  wjw,  »ap;  and  ptotme  from  rror^fi./af. 

489.  OBLAOONITB.  Terre  verte  de  Yerone  d«  IMe,  Crist.,  3,  503,  1788.  Grttnerde 
Hoffm.,  Bergm.  J.,  Sid.  1788.  Oreen  £arth  pt.;  Qreen  £arlh  of  Verona.  Seladonit  QiodCt 
Syi).,  193,  1M7.   Celadonite  Fr. 

Kartliy  or  in  minute  scales.  Very  soft.  Color  deep  olive-green,  celandine- 
green,  apple-green.    Feel  more  or  less  greasy. 

Conp. — A  silicate  of  iron,  magnesium,  aud  potassium,  formnla  donbtfal. 
.—1-4,  Heddte.  Trans.  R.  Soc.  Edinburgh,  29,  103,  1879. 


G.  SiO,  AlaO,  Fe,0,  FeO  MnO  MgO  CaO  K,0  N8,0  H.O 

1.  Scuir  Mobr          2  574  B7-7»   0-88  17  05  3-73  0  08   8  84  0  60  5-55  0  42  10-78=100  10 

2.  Tayport  2'590  53-69  5  79  0-76  5*87  0  31  8  54  1  16  6  21  O  SB  10  48=100-60 
8.  IV  Bridge  2-508  52  54  fi-82  9  71  5*40  O  Sl  8  31  129  6  50  O  M  10'41=:100-98 
4.  Giant's  Causeway  2-«8  66-41   8-14  14*07  5*10  0  38  6-01  0  60  8  88    —    6-80=100  09 

An  early  analysis  by  Klaproth  (Beitr.,  4,  889, 1807)  gave: 

Mte.  BaMo  SIO.  58        Fe>0. 28        MgO  2        K.0 10        H,0  6  =  99 

According  to  Klaproth,  and  also  later,  vtm  Kobell,  not  acted  on  by  bydrocbloric  acid. 
Oba. — Fruoi  cavities  In  amygdaloid  at  Hte.  Batdo  near  Verona.  iJsoa  similar  mineral  from 

Scotlaad  (aonl.  1-4). 

!Nanied  in  allusion  to  the  ordinary  color  of  the  mineral,  celadon  green,  equivaleut  in  French 
to  sea-green  (written  Seladon  iu  GiTuiau),  for  which  term  the  English  subntituted  celandine- 
green*  Celadon  is  the  unnie  of  one  of  the  characters  in  a  French  romance  by  d'Urfe,  entitled 
Aiftiee.  published  In  1610.  He  was  a  weak  verdant  lover  of  insipid  tenderness,  and  thence  tbe 
applicatiou  lo  tbe  above  variety  of  green.  D'Urfe  borrowed  the  name  from  Ovid;  it  comes 
originally  from  tciXd&atv,  burning, 

490.  aiiAUOONITE.  Glaukoolt  K^erHein,  Deutsch.  seol.  dargest.,  6. 510, 1828,  Otoeker, 
Handb..  882, 1831.  GrOnerde  pt.  Germ.  Green  Earth  pt.  Terre  verte  pt.  Chlorophanerlt 
Jewueh,  Jahrb.  MIn.,  798,  1855; 

Amorphous,  and  resembling  earthy  chlorite.  Either  in  caVities  in  rocks,  or 
loosely  granular  massive. 

H.  =2.  G.  =  2-2-3-4.  Luster  dull,  or  glistening.  Color  olive-green, 
blackish  green,  yellowish  green,  grayish  green.  Opaque. 

Comp.,  Tar. — Essentially  a  hydrous  silicate  of  iron  and  potaesinm;  but  the 
material  is  mostly,  if  not  always,  a  mixtui-e,  aud  consequently  varies  much  in  com- 
position. 

Id  most  of  the  early  analyses  the  stale  of  oxidation  of  the  Iron  was  not  determined,  but 
according  to  Hausliofer  It  is  chiefly  ferric  iron. 
The  kinds  nf  glauconiie  are: 

I.  Green  earth  of  cavities  In  eruptive  rocks;  towhich  the  chioTopKaneriU  of  G.  Jenzsch  may 
pcrbaps  be  added. 

2.  Green  grains  of  sand  beds  or  rocks,  as  of  tbe  green  sand  of  the  Chalk  formation,  rarely 
/f>iitid  in  limestoncH;  called  glaticonite  (in  allusion  to  the  grayish  green  color).  H.  =  2;  G.  = 
S'zH^'i'SH:  color  olive-green  to  yellowish  green. 

Anal — 1-3.  A.  Kupffer,  JB.  Ch..  1807,  1870;  also  other  anals.  of  Russian  glauconltes. 
4.  Ilaushofer.  J.  pr.  Ch.,  102.  88.  1866,  also  Ibid.,  97,853,  1866;  many  other  anals.  (in  5lh  Ed.,  p. 
403i.  5,  Dewrtlque,  Ann.  See.  G.  Belg,,  2.  3.  1877.  3.  Bamberger.  Mio.  Mitlh.,  271.  1877.  7. 
Ilediile,  Trans,  li.  Soc.  Edinb.,  29,  7U,  1879.  8,  GQmbel,  lier.  Ak.  MQiicheu,  Dec.  4,  1886.  9, 
KttGrr  &  Schocufeld,  Am.  Ch.  J.,  6.  4l2,  1884.  10,  11,  T.  S.  Hunt,  Rep.  G.  Cana<la,  486-468. 
]tftf3.    Earlier  analyses  are  given  in  5th  Ed.,  pp.  462,  463;  also  a  summary  by  GQmbel.  1.  c. 

*  Jameson  has  teiadongreen  (from  Werner)  iu  bis  Treatise  on  the  External  Characters  of 
3f  iaeials,  1806;  and  eelandiiu-grten  in  his  System  of  Mineralogy,  1,  466. 1816. 
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G. 

I.  SvlrR  ,  Kiissia 

a.  Onlika, 

3.  GroiiiioVftlley,  " 

4.  Hiivre 

5.  Auvcra,  Btlg. 

B.  Qozxo  Is.  3-314 

6.  A-giiMiiLs  Btiiik 

B.  Fi-eiicl)  Ci-etik.  Pa.  &  2 
10.  New  Jei's«y 

II.  R«d  Mmi.  Mi^. 


8ILIQATS8. 

S!0, 

MgO 

CaO 

49  42 

10 -33 

Iti'Ul  ij'lH) 

3-7& 

U81 

7-9 

Ml 

I&-44  3-06 

0  If  0 

8'18 

if^-oo  3-77 

0  V  I 

u  4 1 

J- 

3103  fl03 

II' ^iT" 
U  0  J 

7.1 
I  i' 

478 

19-90  5-9B 

•  >,.1L{ 

i  0 

46-91 

7-04 

SB-On  2-64 

4-40 

s-as 

7-3 

49fl9 

10-50  3-(.Hl 

2  65 

6  0 

46 -ft) 

4-tta 

2709  StK) 

0-70 

0  20 

6  1' 

53  «e 

706 

7'20  19-48 

ir. 

3-2 

50  70 

8  03 

2-J  50 

316 

1-11 

58 

4e  ria 

U4.=i 

—  aiJ-6l 

I  37 

2-49 

6-* 

CnrbouaU^, 


Pyr.,  flto— Yields  water.  Fuses  easily  lo  a  tiarlt  nm^nettc  glitse.  SottI' 
decrini posi^i I  by  hydrociiloiic  iitlil,  while  titUers  lire  not  iippreciably  liCtJickt 

TIk"  gljiiH'oiiiii-  grains  iire  |i](ii4lnlHinilaiit  in  Hie  '■  gi-L:<?ii  fviiiil,"  oF  tUe  C 
Lime^t  cousniiniiing  75  Id  tfO  p.  c.  (if  the  whnlf.  TlJty  \uv  ufli  n  t^aslF  of  llie 
Tbe  mrilt,>rijLl  lia-^  a^fia  Ijt't^n  foiiuil  in  t^ilurEiin  rocks,  and  lieds  of  otliiT 
even  in  ilic!  shells  of  rercmt  Ithi^opfidHi,  itnd  ici  fnigiuent»  of  cural  ohtaiiien  ' 
(Am.  J,  22.  3SI,  1S56).  The  KbniLuiiile  of  llii!  Siliiriim,  juiulj'z^'il  bj 
iron  and  mure  iiluininii  lliMa  thai  of  tlie  Cliiilk  foriiULiioiJ. 

For  n  yeiitnil  iliMiiiHsiQii  of  the  hiiIiul'  and  melbud  of  fiiriiiatioii  of  gin 
Byr.  Ak.  3Il\iiciiL-ii.  417-449,  l>i  c,  -1.  1BS«. 

A  gn^pii  calclltr  from  I'eiilnil  India  troDtuIns  a  Bkeletoii  of  g-laui 
acids— L-^oiislitniiiig  about  14  p.  e.  of  Ibe  whole.  Ilmiglilun  naaieB  iLe  roci 
of  cal'Uite  iind  ghiucoDiU'.  Hialopite  [PWA.  Mag.,  1"?,  IB,  Iba9). 


4fll.  PHOLIDOLTTG.    Foli(5olil  G,  Ntn-demJcwia,  0.  Ff-r.  FOrh.,  15 

In  niiiiiile  crystnUiDL  awilea  iEi«iiiJclly  tmiindud  on  iwo  sidi-s  inclin 
paraIk-1  In  wliii-li  tlu-ri?  lire  two  Bynli-mB  of  tine  crrtcbs  L-ach  innbiog  30°  1 
which  w  thu  trace  of  the  twiuinag  plaue. 

Cleiivage:  bnau],  perfect.  tJ.  —  S-408.  I -^ster  reainoiis  to  pairty.  Co 
reflected  tighti  nearly  colorlcssmidiirihiJir.icruijopB.  Oplic^allybiaxiai,  neg 
of  sciiles.    Ax.  angle  =  ^0"  Kp^ro.\. 

Oomp.— Correspoudft  approxiuiately  to  5H,O.K,0.12(I''e,MgiO  Al,0«.l 

Anal — 


810, 
49  78 


Al,0. 
8-31 


FeO 

4oe 


MnO 

013 


MgO 
!37-y4 


K,0 


Tbe  lUAlerial  imul\'Eed  bad  been  drii-d  nl  100°  and  Ibe  rt^maiDing  wat 
red  hen t;  iln:  air-dritd  niiiicral  ^Ivcs  tiff  4-77  p.  r.  lUO  over  calcium  chlo 
or  5  -'i"7  in        cnrrrspoiidiiiir  tn  unolber  ."dl  jO. 

Occurs  Ht  Taberg  in  Wermlnml.  SM-edt-ii,  with  garofi,  diopside.  et 
ipo^i?,  B$ai6,  fiSQ5.f(/tta — In  alluHictu  to  its  mii^ccoiis  etructure. 


492.  Kftolinite 

493.  Halloyeite 

494.  Newtonite 


495.  Cimolite 

496.  UoatnLoriUouite 


IV.  Kaolin  Division. 
H,A1,S1,0, 

H.AI,Si,0.  +  aq 
H.Al,8i,0„+aq 


Monodi 
:  1  :  1-5S 
Amorp] 
Rhombi; 


H,Al,(SiU.).-|-  »aq 


497.  Pyrophyllite 
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498.  AUophane 

499.  CoUyrite 
0Oa  Bohrotterite 


Al,SiO,.5H.O 
Al,SiO,.9H,0 
Al„Si.O„.30H,0 


Amorphous 


493.  KAOUNITB.  Talkerde  von  scUuppigeD  Tticilen  (fr.  Sonne  Adit,  HalsbrQcke.  near 
Frdberg)  Wem.,  Ueb..  218,  1780.  Erd-fgerTalk  Bbfmann,  Bergm.  J.,  160.  1789;  Karat.,  Tab.. 
83,  1800.  ?Talc  gntnuleux  if.  Tr.,  3,  15*01.  Niicriie  pi.  Brongn.,  Min.,  1.  505,  1807.  Sciiup- 
piger  Thon  Karat.,  Tab..  91.  1808.  Nakrit  Breith.,  Char.,  94,  818,  1882.  Kaolinite  8.  W.  John- 
mm.  Am.  J.  8c.,  43,  3.'>1,  1867.    Caolino  Itai.    CaoHna  Sp. 

Medulla  liiaxi.  Germ.  Sieianiarck,  pt.,  Agrie..  Inlerpr.,  466,  1S46  =  Lilhomarge  pt.  Karnat 
Breith.,  Uandb.,  3.  859.  1841  =  Sleinmark  tod  Kocfalltz  Kianr.,  «,  285.  1815.  Terra  Sainla, 
Collyrium.  Aater,  Plin.,  36,  58.  Marga  porcellana.  LeucargitlH,  pt.,  Walt.,  23.  1747.  Terra 
Porcellanea  Cronat.,  73,  1758.  Porcelain  Clay.  Kaolin.  Porzellanerde,  Porz<!l]authoD,  Germ. 
Argiles  i  porcelaine  Kr.    Tene  &  fouluo  pt.  Fr.  =:  Fuller's  Earth.    Arcilla  Sp. 

Pholeriie  Guillemin,  Ann.  Mlues.  11,  489.  1825.  Pholerite.  Pelitische  Felslttuffe  tod 
CheiuDitz,  A.  Knap.  Jb.  Hlu..  540.  1850.   Ancudit  O.  KoOi.  Inaug.  Dlas.  Jena,  1884. 

Monoclinic.    Axes  a:h:6  =  0-5T48  :  1  :  1-5997;  /S  =  83°  11'  Miers'. 
100  A  110  =  29°  43',  001  A  101  =  76°  22^',  001  A  Oil  =  57°  48^'. 

Form*:   i  (010,         e(001,  0),    m  (110, /),    n(Ul,  1). 

Angles :  mm'"  =  59°  26',  Im  =  *60''  IT,  nn'  =  58°  28',  bn  =  60'  48}'  (meas.  60*  44'), 
cm  =        5'.    en  =  •78°  8'. 

Also  aeveral  doubtful  pyramids. 

If  m  be  made  231  |=  M,  biotite)  the  forms  noted  for  kaoliulte  approximate  to  those  of 
biotlte  (p.  637);  thus  the  measured  angles  for  kaoUnlte  as  compared  with  the  angles  calculated 
for  biolue  are : 


KaoliniCe 
Biotite 


001  A  221 
84°  ir 
86°  88' 


001  A  111 
78°  8* 
81'  IV 


SSI  A  aS: 

JH>*  2V 
68°48i' 


111  A  111 
Sa°38' 
68'  14i' 


UBually  in  thin  rhombic,  rhomboidal,  or  hexagonal  scales  or  plates  with  angles 
of  60°  and  120°  (f.  1),  and  sometimes  twins, 
according  to  the  mica  law,  made  ap  of  six 
sectors  analogous  to  clinocblore.    Tlie  scales 
rarely  show  distinct  pyramidal  planes  and 
nndetermined  clinodomes ;  tliey  are  often 
^ouped  in  fan-shaped  forms.    Also  in  crys- 
tals witli  pyramidal  faces  largely  developed 
(f.  2),  frequently  twins  (penninite  ]a.w)  with 
tw.  plane  and  comp.-face  c  (001).  Usually 
constituting  a  clay-like  mass,  either  compact, 
friable,  or  mealy. 

Cleavage:  basal,  perfect.   Flexible,  in- 
elastic.  H.  =  2-2-5.  G.  =  2-6-2-63,  Luster 
of  plates,  pearly;  of  nmss,  pearly  to  dull 
earthy.    Color  white,  grayish  whi'to,  yellowish,  sometimes  brownish,  bluish,  or 
reddish.    Scales  transparent  to  translucent;  usually  unctuous  aud  plastic. 

Optically  biaxial,  negative.    Bx„  X  f>.    Bx»  and  ax.  pi.  inclined  behind  some 
20°  to  normal  to  c  (001)  Diok.    Axial  angle  large,  apjuox.  90°.    Dispersion  weak. 

Var.— 1.  Kaolinite.    In  cryshiUiDe  scnles.  pure  while  and  with  a  satin  hisler  id  the  muss. 

2.  Ordinary.  Commou  kaolin,  in  part  iu  crysialline  Hcules  but  more  or  k's-s  impure  aud 
either  <a)  ArgUlif<yrm—mtt,  clay-like;  {&)  Farinifwm—msvAy,  hardly  coherent ;  or  (e)  Indurated; 
Jji't/iomarge  {Sleinmark  Germ.)— firm  and  compact;  H.  =  3-2-57  WheD  pulverized,  often 
dhows  a  scaly  texture.  G.  =  3-6,  from  Cainsdorf,  solid  var.  7'vente  of  Thomson  is  a  Hthomarge 
from  Scotland,  used  sometimes  for  slate  pencils;  11.  =  2  5;  Q.  =  3  43-3  56;  color  m>lk-white. 

3,  Ferruginmu;  Carnai  Bi-eith.  A  firm  lithomarfre  of  a  reddish  white  or  flt!sh-rcd  or  brown- 
j«h  red  color;  the  color  owing  to  the  presence  (»f  some  iron  oxide;  H.  =  S--8;  G.  =  8-548. 
StreAlc  colorless;  smooth  to  the  touch. 

Jfyelia  Breith.,  Talksteinmark  Freiealeben  is  simply  kaolin  according  to  Frenzel,  J.  pr.  Ch., 


1,  Johnston  aud  Blake.   2,  Anglesea,  Dick. 
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b,  401, 1872.  Aneudiie  (Koch)  is  an  Impure  kaolin  from  Ancud  (S.  Carlos)  on  the  island  CbiH 
toal.  7. 

Schlnedn^  (1.  c.)  finds  in  certain  French  clavs  besldeH  the  ciyBtalllzed  kaolinite  with  tha 
composition  given  below  an  arffite  eelMdate  which  he  makes  lower  in  alundna  and  higlwr  ii 
rilica,  magnesia,  and  potash. 

CeHpr-2H,O.Al,0,.2SiO,  =  Silica  46*5,  alamina  39-5,  water  14-0  =  100.  The 
water  goes  off  at  a  high  temperuture,  above  330°  Hillebraiid  (also,  Dick). 

Pholerite  has  been  separated  oo  the  baids  of  Guillemin's  analnes  who  gave  15  p.  &  waier, 
but  then:  can  be  little  doubt  of  lis  identity  with  kaolinite,  cf.  de  Koninck,  1.  c. 

Anal.— 1.  Tookey  and  Dick,  Percy's  Metallurgy,  Fuel,  1876.  and  Hln.  Hag.,  8.  IS.  188B. 
3,  HillebT&nd.  U.  S.  G.  Surv.,Bull.  20.  97, 1885.  ^  Hiortdahl,  Jb.  Hln.,  8, TOT^.  4-«.L.L 
de  Eonhick,  Bull  Ac.  Belg.,  44.  788, 1877. 


For  analyses  of  kaolins  from  France  (Allter.  Bretagne,  Bayonne)  and  China,  see  SchlOsrin;, 
C.  B.,  79.  473,  1874.  On  the  kHolins  of  llie  Biint-Siindittcin  of  Thurtngia  see  Uerold,  Inaug. 
Diss.  Jena.  187-^  (E.  £.  St'hmid,  Zs.  G.  Oes.,  28,  87,  1876). 

For  nualyses  of  sampletj  of  '*  CIiiDa  clay"  see  Macadam,  Mia.  Mag.,  7,  76,  1886;  alM 
Collins,  ib.,  305,  who  makes  most  of  his  purified  days  agree  witbtlie  formula  8HtO.2AItOj.4i>i0t 
=  Silica  48'0,  alumina  41*3,  water  10  8  —  100.  Tbe  rorrectuesB  of  tbe  fonnula  giTcn  above  for 
pure  kaoliuiie  is  sut&<Ticnlly  caiablislicd  by  analyses  1-6. 

Pyr.,  etc.— Yields  water.  B.B.  infusible.  Gives  a  blue  color  with  cobalt  solution.  Insol- 
uble in  aci<l9. 

Obs.— Onlinary  kaolin  is  a  result  nf  the  dccom position  of  aluminous  minerals,  especially  the 
feldspar  of  granitic  and  gneissnid  racks  and  porphyries.  In  some  regions  wbere  ihese  rocks 
have  decompased  on  a  large  scale,  the  resulting  clay  remains  in  vast  beds  of  kaolin,  usually 
more  or  less  mixed  wiib  free  qniirtz.  and  sometimes  with  oxide  of  iron  frnm  some  of  the  other 
minerals  present.  Pure  kaolinite  iu  scides  often  occurs  in  connection  with  iron  ons  of  tbe  C»al 
formation.  It  sometimes  forms  extensive  beds  in  tlie  Tertiary  formation,  as  near Itichmond,  Va. 
Also  met  with  accompanying  diaspore  and  emery  or  corundum. 

Occurs  in  the  coal  formation  at  Cttche-Apres  in  Belgium:  at  St.  Gilles and  [rfiChartreiise 
near  LQlticii  and  Bagatelle  near  Vise;  Scblan  iu  Bohemia,  and  at  liObe;  In  argiltnceous  schUi 
at  Lod^ve,  Dept.  of  lleruiilt,  France;  at  tbe  Einigkeit  mine  at  Brand,  near  Freiberg,  and  else- 
M-here  in  Saxony:  as  kaolin  at  Diendorf  fUodeumais)  in  Bavaria;  at  Zeisigwald  near  Cheuniiiz: 
as  tbe  gangue  of  topaz  at  Schueckeiistein:  with  emery  and  margarite  at  Niixos;  as  thegaiigueof 
dias|ioru  at  Uchemnitz;  as  the  material  of  pseudomorphs  after  pnisopitc  at  AUenberg.  sbuwine 
well  the  hexagonal  scales;  with  tluor  at  Zinnwald,  a  wblte  powdery  subsiaocc  consiBiing  of 
bexag.  scales;  at  Itoclilitz  {carnaf)  in  a  porphyritic  rock;  as  a  cementing  material  in  the  saod- 
Btone  (Bunt  SandHlein)  of  Thnringia;  in  seams  in  an  argillaceous  rock  on  the  Tweed  (tuaiiU),  tbe 
Latiu  name  of  which  place  is  Tiiegia.  In  crvstalllne  plates  near  Almwch  on  tbe  island  of 
Anglesey.  At  Yrieix,  near  Limoges,  is  the  best  locality  of  kaolin  in  Europe  (a  discovery  of  1765t: 
it  affortU  material  for  the  famous  8<?vre3  porcelain  manufactory.  The  dark  colored  clay  of 
Stourbridge,  England,  is  made  up  in  larn:e  part  of  tran.sparent  laminee.  Large  quantities  of  clay 
(kaolin)  are  found  in  Cornwall  and  West  Devon,  England,  as  described  In'  Collins  ll.  c.)  who 
gives  tbe  name  rarclazytc  to  a  china-clay  rock  as  at  Carclaze,  Cornwall,  and  petuntzyte  to  a  Xvsn 
altered  rock  containing  still  fresh  feldspar. 

In  the  U.  States,  kaolin  occurs  at  Newcastle  and  Wilmington,  Del.;  at  various  locnlities  in 
the  limonite  region  of  Vermont  (at  Brandon,  etc  ),  Massachuselts  Pennsylvania;  Jacksonville, 
Ala.;  E^lirefield.  S.  C. ;  near  Augusta,  Ga,;  and  .Toluison  and  Blake  observed  transparent  hex- 
agonal scales  abundantly  in  a  blue  tire-clay  from  Ml.  Savage,  Md.;  in  tbe  wbite  clay  of  Brandon. 
Vt.,  Beekman,  N.  Y.,  Perth  Amboy,  N.  J.,  Heading,  and  a  locality  In  Chester  Co.,  Pa..  Long 
Island,  and  in  white  and  colored  clays  of  various  other  places.  Near  Richmond.  Va..  the  mealv 
var.  constitutes  a  bed  of  considerable  extent  in  the  Tertiary  formation;  at  Tamnfina  and  t^ummU 
Hill  iu  Carbon  Co.,  Pa.,  it  occurs  in  the  ('oal  formation;  in  a  sandstone  of  the  L.  Silurian,  jusi 
below  the  Cbaudit>re  Falls,  tilling  seams  or  flssiires.  often  ^  in.  thick,  having  an  unctuous  ftt-l. 
and  consisting  of  minute  soft  sailes.  At  the  National  Bell  mine.  Red  Mountain,  Silverton. 
Colorado,  in  very  pure  form  in  cavities  of  a  quartz  vein  material  enclosed  in  a  large  eruptive 
mass;  also  at  Bedwell  Basin,  Gunnison  Co.,  Col,  (anal,  by  Eaklns,  see  U.  S.  G.  Surv,,  Bull.  60, 
186,  18W)>. 

The  kaolin  of  the  Thuringian  Bunl-Saudsteln  is  crystalliDe  but  contaloa  various  foreigB 
aubstances  us  the  mieroteJtOrtiU  and  mienmrmieutite  of  Sctamid. 


SiO,  Al.O. 

46-53  88-98 

46  35  89-59 

45-57  41-52 

45  58  86-80 

45-  t»7  40-ia 

46-  73  38-83 

44  66  86-aa 


H,0  Fe,0, 


13-87     -  =  99-88 

18  98  O  il  F  015  =  lOO-tS 

18-58     —  =  100-67 

14  -49  8-68  =  100  55 

18'8t     tr.   =  100 

18  85  0  77  CaO  0  60  =  100-26  rW-4S 

15-64  1-32  CaO  0-81,  HgO  0-41.  CO,  O'SB  = 
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The  name  KaoUn  Ib  a  corruption  of  the  ChineK  SmuUt^,  meaning  high-ridge,  the  name  of  a 
hill  near  Jaucbau  Fu,  where  the  material  la  obtained;  and  the  petuntze  (peh-tun-tsz)  of  the 
OiiDeae.  with  which  the  kaolin  to  mixed  in  China  for  the  manufacture  of  porcelain,  is  a  quarls- 
ose  feldspatliic  rock,  coDstoting  largely  of  quartz  (S.  W.  Williams).  The  word  porcelain  was 
first  given  to  the  chiua-ware  by  (be  Portuguese,  from  its  resemblaoce  to  the  nacre  of  the  sea-shells 
Porceliana  (Cypreeas),  they  suppoalog  it  to  be  made  from  egg-shells,  fish-glue,  and  fish  scalea 
(8.  W.  WiUia-ns). 

O.  Yogt  has  investigated  the  yeou-ko  of  the  Chinese  and  finds  that  It  Is  made  up  of:  Quartz 

p.  c,  muBcovile  81-S.  aodium  feldspar  18*4,  calcium  carbonate  d'O,  hydrated  sUica  1*0  = 
100-6.   C.  R ,  110.  48. 1800. 

B^— ■  Min.  Mag..  8,  15,  1888,  with  corrected  fundamental  angles  aa  later  noted  by  the 
author,  ibid..  0,  4.  li90.  Cf.  also  Johnson  and  Blake,  Am.  J.  Sc.,  43,  86, 1867;  R.  G.  Hills, 
Am.  J.  Sc..  27,  472,  1884. 

Ueuscli(Jb.  Mio.,  2, 70,  1887)  makes  the  extinction  in  the  scales  oblique  (12°)  to  bd  hexagonal 
edge,  perhaps  because  the  scalea  are  often  fao-Bhaped  aggregates;  the  triclinic  character  does  not 
seem  to  be  coofirmed  by  Dick  and  Miers. 

Mebkschaldwnitb  Rm.  Simlaite  Sehravf,  Yb.  O.  Reichs.,  48.  1870.   A  kind  of  pho- 

lerite  from  near  Simla.  India.  Al  analyslB  by  Maskelyna  and  Fllgbt  (Ch.  Kewi,  22,  MO, 
1870;  gave: 

StO.  4815  A1.0. 4107                H>0  lS-78  ^  100. 

Rrctorite  R.  K.  BraekeU  and  J.  F.  WHlum*.  Am.  J.  Sc.,  42,  16,  1891. 

MonucUnic?  In  lenvea  or  plates  resembling  moantaln  leather.  Verr  soft,  hardness  le«B 
than  that  of  talc.   Feel  soapy.   Folia  flexible,  Inelastic,  and  separating  with  easy  cleavage. 

Luster  pearly.  Color  pure  white,  sometimes  dtaiiied  red  with  iron  oxide.  Optically  olaxlal, 
Bz  ±  cleavage.    2E  =  5°  to  15°  or  20\    Refractive  Index  low. 

Composition  for  the  mineral  dried  at  110°,  HAI8IO4  or  AliOi.2BIO,.HiO  -  Silica  50-0, 
aliiminn  43'5,  water  7'5.  Tuking  the  water  expelled  at  110°  as  water  of  crystallizatioD  tbe 
formula  is  SHAlSiO,  -|-  aq,  or  empirically  like  kaollnite,  from  which  it  diilen,  however,  since 
the  latter  mineral  contains  otilv  water  of  oonatttutlDn. 

Analysis,  on  material  driea  at  110°: 

6iO,     Al.O,     H,0     Fe>0>    CaO     UgO    Na,0  E)0 
1.        62-72      86-60      7  76      O-SS      0-4S      0  61      8-88      Q-M  =  101-88 
a.        62-88      85-61  7-7S 

H.0  at  110*  In  1,  8-78  p.  c. ;  In  8,  S'Sa 

6.B.  infusible,  but  loses  water  and  becomes  brittle. 

Found  In  seams  in  L.  Silurian  sandstone  io  the  Blue  Mountain  mining  district,  Uarble 
towuship.  Garland  Co.,  Arkausas,  about  24  miles  north  of  Hot  Springs. 
Named  after  Hon.  E.  W.  Rector  of  Hot  Spriugs. 

Leverrieihte  p.  Termier,  C.  R..  108,  1071,  1889;  Ann.  Mhies,  17,  872,  1890;  Bull.  Soc. 
Min..  13,  825,  1890. 

Jd  Termiculate  aggregates  resembling  helminth.  Crystals  hexagonal  prisms,  perhaps 
ortborhombic,  with  c  (001),  6  (010),  m  (110),  and  mm'"  =  62°  approx.  Form  and  twluoing  like 
tbe  micas. 

Cleavage:  basal,  perfect..  SofL  H.  =  1-5.  G.  =  8-8-2*4.  Luster  vitreous  to  pearly. 
Colorless  to  brown.  Optically  -.  Ax.  pi.  |  6  (010).  Bx  X  c  Ax.  angle  46'-5a".  /3  —  1-6. 
^  —  £r  =  0-0075-0  0082. 

Comp. — A  hydrated  silicate  of  alumioium,  but  formula  doubtful,  as  the  material  is  more  or 
less  mixed  with  clay  and  analyses  fail  to  agree.  The  author  gives  2AI,Oi.6SiO(.5HiO  =:  Silica 
50*5.  alumina  P4-8,  water  15-2  100. 

A.nal.— 1,  A.  Carnot,  1.  c;  C.  R.  108.  8,  8.  quoted  by  Termler,  I.  0.,  Ann.  Mines.  8>  by 
Metmier- 

SiOi     A1.0.    Fe.O.   MnO    CaO     MgO    E.0  Ign. 
1  49-80      82-60     0  84      0*40     6  80     0  66     186    17-90  -  99-86 

X'  48-4       88-4        (r.        —      1-8        —        —     15*0   P.O.  0  6  s  lOl'S 

si  46-79     84-47       —        _      4-68       —       —     18-81  =  99' 

Oommon  In  tbe  black  carbonaceous  shales  of  the  Departments  de  la  Loire,  France;  thna 
at  BeaubruD,  Rivewle-Gier,  Quarlier-Gaillard  near  St.  Etienne  and  other  points;  nlso  in  eraptlva 
rock**  ^porphyry)  of  St.  Etienne,  at  La  Gagnerette,  etc.,  Dept.  du  Gard. 

Xfaiued  alter  the  miniag  engineer  Le  Verrier. 
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SILICA  TBS. 


493.  RALLOTSITB.  Halloysite  Berthier.  Ann.  Ch.  Phys.,  33,  882.  1826.  Gnlapekiit, 
Qummit,  Breitfi.,  Char.,  99,  1833.  Glagerit  BreUh.,  Handb.,  857. 1841.  Smectite  Balvotai,  Ana 
Cb.  PlivB.,  31,  102,  1851.  Steinmark  or  Litboinarge  pt..  Paeudo-Steailte  pt.,  Glomecollfie, 
Bhep.,  Miu.,  1857,  App.  to  Suppl.,  p.  iii. 

?  Leuztnit  John.,  Ohem.  Schrift.,  S,  198, 1816.  ?  Sereiite  Antd..  Tr..  1834,  In  ludex  ud 
3,  86,  1883.  ?  Nertschtnskite  Bammomki.  Bole  pt.  MilaoU  TMu,  Jb.  O.  Beicba.,  088,  \m. 
Indianaite  Oox,  Rep.  Geol.  Indiana,  15,  1874,  164,  1878. 

Massive.   Glay-Hke  or  earthy. 

Fracture  conchoidal.  Hardly  plastic.  H.  =  1-3.  G.  =  2-0-2-20.  Luster 
Bomewhat  pearly,  or  waxy,  to  dull.  Color  white,  grayish,  greenish,  yellowish, 
blnish,  kcddish.  Translucent  to  opaque,  sometimes  becoming  translucent  or  even 
transparent  in  water,  with  an  increase  of  cue-fifth  in  weight. 

Var.— 1.  Ordinai-y.  Enrthy  or  waxy  in  luster,  and  opnque  massive.  GalapectiU  is  lialloy 
site  of  Anglar.  Pseitdotioattie  of  Tbomtion  &  Binney  is  an  impure  variety,  dark  gt-een  iu  color, 
witb  H.  =  3  '^5,  G.  =  3'469.  Olagerite,  from  Bergnersreutli  in  Bavaria,  is  prov»l  to  be  biHof- 
■ite  by  Pikenscher;  it  is  white  to  yellowish  white;  G.  —  2-35-2  88;  H.  =  8-3-5. 

IndianuUe  is  a  while  porcelain  clay  from  Lawrence  Co..  Indiana,  where  It  occun  vritli 
aliophane  in  beds  four  to  ten  fiet  thick.    U.  =  2~2'6.    G.  =  2-81-2-58. 

2.  Smectite  of  SaWetat  is  gr(.-eiiisb.  and  in  certain  states  of  humidity  appears  transparent  ftod 
almost  gelHtinoiis;  it  is  from  Coiide,  near  Uoiidan,  Fiance.  Breilhaupt's  Oummi^  (Cliar.ilO, 
1832;  \ai\,"  gum  like  halloysite,"  not  adhering  lo  the  tongue,  from  Anglar,  thougli  in  his  Hand- 
bucli,  where  the  same  locality  is  mentioned,  he  quotes  Berlhier's  analysis  of  eoUgriie  from  the 
Pyrenees.  Glouecollite  is  milk-white  and  earthy,  but  becomes  translucent  on  the  edges  aads 
little  opaline  in  water.  It  forms  a  seam  1  in.  thick  in  a  siliceous  Silurian  rtx:k  in  Risiug  f^wo, 
Dade  Co.,  Georgia.  A  yellow  gum>like  clay  from  near  Budape^  is  referred  to  halloysite  by 
Ft.  Koch.  Zs.  Kr.,  19,  198.  1891. 

3.  LenginiU  is  eiinhy,  compact,  white,  translucent,  and  somewhat  opnlinc,  from  Eall  in  ttae 
Eifel;  and  brownish,  from  rifts  in  pegmatyte,  at  La  Vilate,  near  Clinnteloube,  iu  France. 
Leonhard  considered  it  (Handb.,  1826)  a  decomposi'd  semiopal.  It  is  described  as  not  geUtin- 
iziiig  in  acids.  Named  after  the  German  mineralogist  Lenz.  Nerehintkite  of  Hazuinoveki,  a 
whitish  or  bluish  earth  from  Nerohiusk,  hss  been  referred  to  lenzinite.  Severiis,  or  leozinite  of 
St.  Sever,  was  first  noticed  in  1818,  and  analyzed  in  that  year  by  Felletier.(J.  Phys..  86,251. 
1818).  It  has  sometimes  the  semitransparencyof  opal,  a  soft  feel,  adheres  strongly  to  tbe  tong«e. 
and  makes  no  paste  with  water;  it  is  from  the  upper  arenaceous  stratum  iu  the  gypsifeious 
Tertiary  at  St.  Sever  in  France.    It  is  not  clear  whether  it  belongs  here  or  to  kaoliniie. 

4.  Bole,  in  part,  may  belong  here;  that  is,  those  colored,  unctuous  clays  containing  more  oi 
less  iron  oxide,  which  also  have  about  24  p.  c.  of  water;  the  irim  gives  it  a  brownish,  yellowi^, 
or  reddish  color;  but  more  investigation  is  needed  before  it  is  known  that  they  are  not  mere 
mixtures.  Oropion  of  Glocker  (Svn.,  188,  1847)  is  a  dark  brown  to  black  bole;  il  is  the  Bergwjt 
(==  mountain  aoap)  of  Werner  (Leb.  CroD^.,  189,  1780},  having  a  ereasy  feel  aud  streak,  and 
H.  =  1-S;  the  twlor  is  attributed  to  bllumlnous  matters  present.  It  is  from  OIkutsch  in  Poland. 
Where  it  belongs  is  doubtful.  A  similar  kind  fmrn  Thnringia  has  been  analyzed  by  Bucfaolz 
(Sth  fid.,  p.  477);  but  its  identity  with  Werner's  Polish  Bergte^e  is  not  certain. 

MUanite  is  from  Mnidanpek,  Servia. 

CoHp. — A  silicate  of  nlumininm  (Al,0,.2SiO,)  like  kaolinite,  but  amorphoos 
and  containing  more  water;  tlie  amount  is  somewhat  uncertain  hut,  as  sliown  by 
Le  Ghatelier,  the  formula  is  probablr  to  be  taken  as  H,Al,Si,0,  -\-  aq,  or 
2H,O.Al,0,.2SiO,  -j-  aq  =  Silicii  43-5,  alumina  36  9,  water  19-6  =  100. 

Analyses  by  Le  Chatelier  on  material  heated  to350°^ve  the-followingresultscorreapoDdtne 
to  thekaoUnite  formula  2H,O.Al|Oi.2SiOi;  he  finds  further  that  the  remaining  water  goes  off 
(Uly  above  400%  the  earlier  amount  at  160°.   Bull.  8oc.  Mln.,  10,  210,  1887. 


SIO, 

Al,0, 

H,0 

H.Obe 

Angleur 

46  8 

395 

14-3 

100-1 

8-5 

Huelgoat 

479 

88  0 

14-8 

100-2 

6-4 

Miglos 

468 

88-7 

14  0 

99-0 

6-6 

Breleuil 

48-3 

85  6 

14-8 

982 

12-6 

LaumMe 

48-7 

86-5 

136 

98-8 

4-0 

Eifel 

46-6 

89-8 

18  0 

08-9 

8*S 

Russia 

47-4 

38-8 

14-0 

lOOS 

7-0 

The  following  are  analyBW  of  indianaitU  by  Pembertoa  on  air-dried  material: 
SiVt  AliOt  HsO  HiO  at  100°  C.      CaO.HgO  alkalfea 

8800  86-00  14-00  8*60  0*68  0-54  90-67 


89-85  36-85  22  90  040  —      =  99« 

88-90  87-40  3860  undef.  —  991)0 
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HelnuMcker  sbows  that  some  halloysltes  coDtain  4^  aq.  and  others  8  oq.  when  dried  orer 
■ulphaHc  acid.  He  gives  analnes  1-4,  by  Hofmsmi,  Min.  Mitlh.,  %,  281, 1879.  O.  s  1-961- 
1-903,  after  exposure  to  diy  ur  r985. 

SIO,  AI,0,  B.0  above  100*  H.0  at  100* 

L                  40  19  84-84*  15-37              8  08   CaO  2-65,  MgO  <r.  =  100^ 

a.                  86-84  82-84^  18-20             10-99   CaO  2  81  =  99  87 

S.                  86-78  83  83*  17-66            10  96   CsO  2-68.  CuO  O'lO  =  100-80 

•  FesCP.Ot  tr.  »•  Fe,0,  0-37  p.  c 

Other  analyses  5lh  £d.,  pp.  476,  477. 

Compact  ffia^trite  forming  seams  in  clay  at  Ousenk,  Ural  (Zs.  Kr.,  17,  628, 1880),  gave: 
SiO,  45-86       A1.0,  86-97       FeiO,  tr.       CaO  0*64       HgO  0-2S       H,0  1614  =  OO  Sii 
ste. — Yields  water.   B>B.  infusible.   A  fine  blue  with  cobalt  solution.  Decomposed 


by  sdils. 


Oba. — Occurs  ortCD  in  veins  or  beds  of  ore,  as  a  secondary  product;  also  In  granite  and 
other  rocks,  beioe  derivetl  from  lUe  decoinposiiioo  of  some  ahiminuus  minerals  (localities  men- 
tioned above).   The  IitUoy$Ue  of  Housscha  is  derived  from  graphic  granite. 

The  luune  haUt^ite  is  from  OmaUUB  a'Halloy  (1707-1789).  who  Erst  observed  it. 

494.  NBWTONITB.   J2.  N.  Braekett  and  /.  F.  WiUiams,  Am.  J,  Sc.  42.  11,  1891. 
Rhombohedral.    In  soft  compuct  masses,  resembling  kaolin,  the  powder 
resolved  nnder  the  microscope  (x  400  to  500  diam.)  into  minute  rhombs,  nearly 
squares,  bnt  giving  angles  of  88°  to  89°. 

Soft.  G.  =  2'37.  Color  white.  Extinction  parallel  to  the  diagonals  of  the 
rhombs. 

Comp.— H,Al,Si,0„  +  aq  or  Al,0^2SiO,.5H,0  =  Silica  38*5,  alumina  33-7  water 
28-8  =  100. 

AnaL— 1.  2.  Biackett  &  Williams,  1.  c. 

SiO,      AhO,       H,0*    FeaO,      CaO     MgO     Na,0  K,0 

1.  88-86       35  20       23-60       021        081        tr.  [1-781        =  100 

2.  40-22       86  27       22  89       0  21       0  54       tr.       0-90       0  78  =  100-8ff 

»  Ignition;  at  110"-116'.  S-5S  p.  c.  H.O  in  1;  5*44  In  2. 

Pjrr.,  etc.— B.B.  icfusible;  gives  the  alumina  reaction  with  cobalt  solution.  Only  slightly 
atlackcd  by  boiling  hydiocliloncacid,  liut  almost  completely  decomposed  by  boiling  concentrated 
sulpburic  acid  with  separation  of  silica. 

Oba. — Found  on  Sneed's  Creek  in  the  norlbcm  part  of  Newton  Co.,  Arkaosas.  Occnrs  In 
lumps  varying  from  a  few  ounces  to  forty  pounds,  embedded  in  a  dark  gray  day. 


49S.  OmoZiITB.  KtfiooXia  Thxapkr.  Cimolia  PItn.,  36,  67.  Clmolit  JEZoor.,  Beltr  1 
291,  1795.  Pelikanit  Outthakoff.  Bull.  Ac.  St.  Pet.,  16, 129,  J.  pr.  Ch.,  74,  264, 1858.  Huulerite 
IfauffAton,  Pbi).  Mag.,  17,  18,  1859,  23,  SO,  1863. 

Terra  Lemnia  Dioacor,  Plin.,  etc.    Spbragid  Karsi.,  Tab..  28.  88,  1808.  EhreDbergH 
Ifoffiferaeh.  Vh.  Ver.  Rbeiiil.,  9,  878,  1S53.    Anauxlte  BnUh.,  J.  pr.  Ch.,  IB,  891!^  1888. 
Amorphoas,  clay-like,  or  chalky. 

Very  soft.    G.  =  2*18-2-30.    Luster  of  streak  greasy.    Oolor  white,  grayish 
white,  reddisli.    Opaque.    Harsh.    Adlieres  to  tlie  tongue. 

Comp. — A  hydrous  silicate  of  aluminium,  2A],0,.9SiO,.6H,0  =  Silica  63"4, 
alamina.  23*9,  water  12*7  —  100.    Perhaps  a  basic  salt. 

Anal.— 1.  Klaproth,  1.  c.  2,  UfanoT  fAnn.  J.  M.  Buss.,  886.  18411  Rg.,  Min.  Ch..  684. 
I860.  3,  V.  Hauer,  Jb.  O.  Reiclis.,  6,  83.  1854.  4,  Hsughton,  1.  c.  5.  Bigg&  Am.  J.  Sc.,  33. 
3.=>5.  1886.  Also  F.  W.  Clarke,  Am.  J.  Sc.,  28,  28,  1884;  Scharizer,  Jb.  ^Keichs..  32,  488. 
491,  ISdS. 
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Q. 

1.  Argeatlera 

S.  EkateriDovBka 

8.  Near  Bilin,  AnaweiU  S-876 

4.  Humerite  S-819 

5.  Norwaj,  He. 


SiO,  AUO,  Fe,0,  H,0 

68-00  28-00   1  25    12  00  =  99-35 

68-52  28-58     —    12  00  =  99-07 

f  63-80  24-28     —     12  84  CaO  0-88  =  99-70 

65  98  30-97    —    11-61  MgO  0  45,  CaO  0  80  =  99-96 

66-86  33-28  0  47  8  30  X*  1-00.  alk.  0  98,  F  0-06  =  99-61 
>  X  =  PeO.H&O.CaO.MgO. 


The  buDterite,  according  to  the  analysis,  contains  a  little  excess  of  silica,  probably  due  to 
free  quartz,  as  the  materittl  was  gritly  uuder  the  pestle. 

Pyr-  flto. — Yields  water.  B.B.  becomes  gray  and  finally  burns  white;  infusible.  Witli 
cobalt  BolutloD  a  blue  color. 

Oba.— From  the  island  of  Argentlera  (Eimolos  of  the  Greeks);  Berg  Hradischt,  near  fiiiin, 
Bohemia  (^ud.  after  augite,  cf.  Schnrizer,  1.  cj;  also  from  Ekaterinovska,  district  of  Aki- 
androvsk,  Russia;  Government  of  Kiev,  Russia;  Nagpur,  Central  India,  with  orthoclaae  la 
granite.    A  related  mineral  (anal.  6}  from  Norway,  Me.,  associated  with  tourmaline. 

A  light  porous  clay-like  mineral  of  a  dull  white  color,  resembling  meeTschaum,  hat  been 
Investi^ted  by  Liversidge,  Mtn.  N.  S.  W.,  194, 1888.  H.  =  3-2-6.  Specific  giavl^  after 
immersioD  I'lW.   Fracture  concholdal.  Analysis: 

8iO>  51*46*    Al.O,  87-73  Fe,0,  0  46   CaO  0-84  HgO  125   H.O  7-63t>    CO,  I'M  =  100-S9 
•  Soluble  0-11  p.  c.  •»  At  100%  8  28  p.  c 

From  Richmond  Blver,  New  South  Wales. 

496.  HOMTMOIULI.ONITB.  Salveiat,  Ann.  Cb.  Phys.,  31,  876,  1847.  Confolensite 
DtOi'.,  Hln.,  3.  588,  1856.  Delanovlt  Kmng.,  Jb.  G.  Reichs.,  4,  688,  1853.  Delanouite  Dufr., 
HiD.,  3.  588,  1856.  Stolpeuit  {=  Bole  of  Stolpen)  Kenng  ,  Min.,  41,  1853.  Saponite  NiekUi, 
Add.  Cb.  Phys.,  66,  46,  1859  =  Pierre  a  savon  {Otrm.  Bergseife)  de  Plombidres.  Steaigillite 
MeiUet.  Dz.,  Min.,  1,  205.  1868.  Erlnlte  TAMum,  Min..  1,  841.  1886. 

MassiTe,  clay-like. 

Very  soft  and  tender.  Luster  feeble.  Color  vhite  or  ^ayish  to  rose-red,  and 
bluish ;  also  pistiichio-green.  Softens  in  water,  and  for  tne  most  part  does  not 
adhere  to  the  tougiie.  Unctuous. 

Var. — 1,  MontmoriUoniU  is  rose-red;  from  Montmoritlon,  France.  QmfolenMiU  is  paler 
Tose-red;  fr.  Coofolens.  Dept.  of  Cbarente,  at  St.  Jeau-de~Cdle,  near  Tliiviers.  DelantntUe  is 
similar  in  color,  and  is  from  Millac,  near  Nontroo.  Fnmce:  stated  by  Eenngott  to  adhere  to  the 
tongue. 

2.  StolpenUe  is  a  clay  from  the  basalt  of  Stolpen.  SteargillUe  is  white,  vellow,  and  pistarbio- 
green,  siibtransluceut,  insoluljle  iu  acids;  and  is  easily  cut  into  cakes  looking  like  soap  or  wax: 
fr.  near  Virolet  ou  the  liochelle  railroad,  and  at  tUe  tunnel  of  Poitiers.  Baponiie  of  Nickl^  is  t 
white,  plastic,  soap-like  clay  from  the  granite  from  which  issues  one  of  the  hot  springs  of 
Plombteres,  France,  called  8oap  Spring;  it  was  named  tmegmatite  by  Naumann.  Nickl«s 
obtained:  SiO,  42-8,  A1,0, 19  2,  H,0  38  5  =  100. 

Eriatte  Is  a  yellowish  red  clayey  mineral  from  the  Giant's  Causeway;  G.  =  3*04;  opaque;  a 
little  resinous  in  luster;  unctuous;  B.B.  iufusiblc,  but  whitens.    Named  from  £rtD  (Ireland). 

Comp. — Probably  H,Al,Si^O„  -j-  n  aq.  Chatelier,  but  analyses  vary  rather  widely. 
Anal.— 1.  2,  Sftlvetat  &  D-miour.  1.  c.  8,  Berthier  [Tr.  Ess.  v.  siVhe  I.  58].  5th  Ed.,  p.  4-19. 
4,  Hauer,  Jb.  G.  Keichs.,  4,  6;J8.  1853.  5,  Salvetal.  1.  c.  6,  Rg..  Pogp..  47,  ISO,  1830.  7,  Neil- 
let,  1.  c.  8.  Thonisim,  1.  c.  0,  LeOhatelier,  Bull.  Soc.  Min.,  10, 200. 1887.  10,  Helmhacker, Mia. 
Hitth.,  2,  251,  1878.  11,  H.  L.  Wells,  Am.  J.  Sc..  30.  288,  1880.  12,  Collins.  Kin.  M^-.  % 
S2,  1878. 


1.  Montmorllton,  Mont. 
2. 

8.  Confoleus,  Conf. 

4.  Millac,  Delan. 

5.  St.  J.  de  Cdle,  Coitf. 

6.  Btolpenite 

7.  Sieargillite 

8.  BHnite  G.  =  2  04 
0.  St.  Jean  de  (?ole 

10.  Podurusj,  roae-red 


12.  Cornwall 
•  MnO. 


»>  PcO. 


BIO, 

A1,0, 

MfcO 

CaO(Na.IO,0  H,0 

49-40 

18-70 

0-80 

0-27 

1  50 

1-50 

25-67  =  98  84 

50  04 

2016 

0-68 

0-28 

1-46 

1-27 

26  00  ^  00  -84 

40-5 

18-0 

21 

21 

28-0   ~  99-7 

50-55 

1915 

4-40»  0-68 

24-05  =  98-78 

45-55 

22  60 

105 

0-80 

1-66 

010 

36-20  SiO,  gel.  0^,  qtx. 

11-04  =  98-46 

45-92 

32-15 

300 

25-86  =  97-83 

4.'i!i0 

2S30 

1-21*> 

1-48* 

1-70 

27  00  =  99-99 

47-04 

18-46 

6-86" 

1-00 

25  28  NaCl  0-9  =  99-04 

49-0 

23-1 

2-4 

0-5 

28-7«  =  98-7 

58-77 

24-03 

0-62 

478 

2-82 

0-67 

10  28*=  101-39 

51-20 

2-2-14 

8-72 

8-53 

0-56 

17-08  MnO  0-lB,PiO>l-42 

4T0 

271 

1-2 

[0-8] 

28-0  =  100  [=99^ 

«  At  250". 

16-7  p 

.  c 

d  At  100',  3-97  p.  & 
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Hie  material  of  aoa).  11  contained  3-28  p.  c.  apatite;  that  of  anal.  10  had  O.  =  2173  with 
10-54  hjgr.  U,U,  and  6.  ~  2'&20  when  dried  over  sulphuric  acid. 

Salvetat  observes  that  sodium  carbonate  separates  a  little  gelatinous  silica,  and  sulphuric 
acid  scnne  quartz-silica — a  fact  of  great  interest  in  oonnection  vlth  the  esittay  faydroos 
iluminooa  sflicates  generally. 

Pyr.,  0to.— B.B.  infusible,  excepting  the  stolpeolte,  which  affords  a  yellowish  enamel, 
probably  owing  to  the  4  p.  c.  of  lime  in  the  state  of  silicate  present  as  impurity.  Moutmorllloii- 
ite  loses  6  p.  c.  of  water  at  100'  C,  and  delanouite  14  p.  c. 

SmerUe,  according  to  the  analysis  of  Pelletier  (p.  688),  would  be  identical  neariy  with  the 
niiaeraJ  from  Confolens. 

Oba. — Occurs  as  an  alteration-pioduct  at  the  localities  mentioned  above. 

Also  in  the  U.  8.,  at  BranchTille.  Conn.,  in  a  soft  pink  form  in  a  vein  of  albitic  granite, 
probably  due  to  the  alteraticm  of  spodumene. 

RAZOtTHorsanrN.  Razoumoff^ln  Jchn.  A  greenish  white  clay-like  mineral  from  KosemQb^ 
In  Silesia,  near  montmorllloiilte,  except  In  the  less  amount  of  water.  Zellner  obtained,  Schwcg. 
J.,  18.  840,  1816: 

810,  54  S0       A1.0.  S7  »       FeO  0  85       MgO  0  87       CaO  2-00       H.0  14  2S  =  M^ftl 

A  similar  bluish  or  greenish  clay  from  the  old  copper  mines  at  Lading,  west  of  Wolfsberg, 
InCarintbia,  has  been  investigated  by  Helmhackcr,  Min.  Uitth.,  3,  256,  1879.  H.  =  8.  Fract* 
are  subconchoidal.  G.  ~  2  022  air-dried,  =  3  285  after  losing  10  12  p.  c  hygroecop.  water, 
=  2138  corrected  for  impuritieB. 

Analyses.— 1,  Helmhacker,  1.  c.   2,  Hofmann,  ibid. 


810, 

AUG. 

CuO 

CaO 

H.O 

at  100°     above  100' 

1. 

48-06 

96  26 

8-26 

0-88 

8-44          20  10  - 

2, 

41-84 

86*55 

5-77 

1-80 

9-85          lS-16  = 

The  material  analyzed  contained  some  calotte  and  uurite.  The  fonnula  for  1  Is 
Al>Oa.8SiOs  +  6H.0,  or  dried  at  100°,  +  ^lO. 


457.  FTBOFHTLUTB.   Pyrqphyllit  Bsrm.,  Fogg..  IS,  688,  1839.   Fyrauxit  AvOA., 

Handb.,  397, 1841.   Agalmatolite  or  Psgodite  pt. 

Monoclinic?  Not  observed  in  distinct  crystals.  Foliated,  radiated  lamellar 
or  somewhat  fibrous;  also  granular  to  compact  or  cryptocryBtalline;  the  latter  some- 
times  slaty. 

Cleavage:  basal,  eminent.  Laminte  flexible,  not  elastic  Feel  greasy. 
H.  =  1-2.  G.  =  2'8-2*9.  Luster  of  folia  pearly;  of  massive  kinds  dull  and 
jf]j«texiin^.  Color  wMte,  apple-green,  grayish  and  brownish  green,  yellowish  to 
ochre-yellow,  grayish  white.  Subtransparent  to  opaque.  Optically  — .  Bx 
J_  cleavage.   Ax.  angle  large,  to  108°,  Dx, 

Var. — (1)  Fotiated,  and  often  radiated,  closely  resembling  talc  in  color,  feel,  luster,  and 
stmcture;  O.  =  2  785  Berlin.  (2)  Compact  massive,  while,  gr^isfa,  and  »eenish,  somewhat 
TeaembWng  compact  steatite,  or  French  chalk;  O.  =  2  81-2-92  Brush;  fi.  =  1-5-S.  This 
compact  variety,  as  Brush  has  shown,  includes  part  of  what  has  gone  under  the  name  of  agal- 
matolite, from  China:  it  is  used  for  slate-pencils,  and  is  sometimes  c&WeA  penc%l-$ton«. 

Comp^H,Al,Si,0„  or  H,O.Al,0,.4SiO,  =  Silica  66-7,  alumina  28-3,  water  5-0 
=  100. 

jUial.— 1.  Rg.,  Pogg..  68,  518.  1846.  2,  Sjogren,  Ofv.  Ak.  Stockh.,  5, 110, 1848.  8,  "Walm- 
stedt.  ib-.  p..  111.  4,  Brush,  Am.  J.  Sc.,  26,  68,  1858.  5,  Church.  Cb.  News,  22,  320,  1870. 
6,  Tvson.  Am.  J.  Sc.,  34,  219.  1862.  7,  Allen,  ib.  8,  F.  A.  Genih,  ib..  18.  410,  1854  (also  a 
second  anal.).  9,  Id.,  Am.  Phil.  See.,  18,  259.  1879.  10,  Qllrabel,  Ber.  Ak.  MQncben,  498. 
1868.  11,  Gorceix.  Bull.  Soc  Min.,  6,  27,  1883.  Also  IgelstrOm,  Ofv.  Ak.  Stockh.,  26,  88, 
1868;  Devralque,  Bull.  Soc.  O.  Belg,,  «,  160,  161,  1879;  Koninck,  BuU.  Ac.  Belg..  20, 469, 1868; 
and  StU  £d.,  p.  466. 


1.  Spa.  Belg. 

2.  West&D&,  Sw. 

3.  Cbina..  ^igodiU 

4.  "  " 

O,  I>eep  R-,  K.  C,  ffloti. 


O.       BiO.  A1,0.  Fe,0.  HgO  CaO  H«0 

6614  25  87     —  1  49  0-89  5-89  =  99-48 

66-61  26  09   0-70  0-09  0*69  7  08  MnO  0-09=100*85 

66-38  27-95   0  06  0*06  O'lS  5-20  =  99-88 

2-81      65-95        28  97         —  0*23  5-48  alk.  0-35  =  100-87 

2-  8        62-25  81-06   0  83  0  60  —  4  66  =  99  89 

3-  92      65-98       99*54        —  —  6-40  =  100-87 
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G. 

SIO, 

Al.O, 

Fe,0, 

MgO 

CaO 

H,0 

7.  CarbontoD 

2-82 

66-25 

37-91 

108 

6  35  = 

100-48 

8.  Chesterfield  DlsL,  8.  C.,/<?<. 

66  01 

0  87 

016 

0-23 

5  22  = 

101-08 

9.  Maliauoy  City,  Peon. 

S-8M 

66-61 

37-68 

0-16 

010 

5-48  = 

99-98 

10.  Flcbtelgebiige 

68  87 

84*87 

6  77  =r 

99-51 

11.  Ouro  Prelo 

a*7tt 

66-8 

280 

1-7* 

04 

6-5  = 

100*5 

•FeO. 


Prr^  «t^— TteldB  water,  bat  only  at  a  high  temperature.   B.B.  whitens,  and  fuses  vfth 

difficulty  on  the  edges.  The  radiated  varieties  exfolinte  in  fan-like  forms,  swelling  up  to  manj 
times  the  original  volume  of  the  assay.  Heated  and  moistened  with  cobalt  solution  gire*  s 
deep  blue  color  (alumina).  Partially  ciecomposed  by  sulphuric  acid,  and  completely  on  fiuioii 
with  alkaline  carbonates. 

Obs. — Compact  pyrophyllite  Is  the  material  or  base  of  some  schistose  rocks.  The  folialed 
variety  is  often  the  gangiie  of  cyanite. 

Pyrophyllite  occurs  in  the  Ural,  between  Pysclimfnsk  and  Berezov;  at  Westan^.  Sweden; 
the  HorrsjOberg  Id  £lfdalen,  with  cyaoite;  neu  Ottrez  iu  Luxembourg;  Ouro  Preto,  Brazil,  ii 
foliated  masses  of  considerable  extent. 

Also  in  white  stellate  aggregntions  !n  Cottoqstone  Mtn.,  Mecklenburg  Co.,  N.  C;  in 
Chesterfield  Disi.,  S.  C,  with  lazulite  and  cynhite;  In  Lincoln  Co..  Ga.,  on  Graves  Mtn.:  in 
Arkansas,  at  the  Kcllorglead  mine,  near  Little  Rock.  The  compact  kind,  resembling  a  slstf 
soapstone  in  aspect  and  feel,  is  found  In  large  beds  in  Deep  River.  N.  C,  greenish  to  yellowish 
white  in  color;  similar  at  Cnrbonton,  Moore  Co.,  N.  C.  Id  thin  seams  aud  as  petrifying  material 
In  coal  slates  of  Mahanoy  City,  Penn. 

The  compact  pyrophyllite  of  Deep  River,  N.  C,  Is  extensively  used  for  making  slate  pmrils 
and  resembles  the  so-called  agalmatollte  or  pagodite  of  China,  ofteD  used  for  omHmenial  caiv- 
ings.  The  term  agalmHtolite.  however,  has  been  loosely  used  for  a  nriety  of  minnals;  it 
properly  belongs  to  a  kind  of  pinite  (p.  623). 

GtTWBBLiTE  F.  ton  Kcbetl,  Ber.  Ak.  MQnchen.  1,  204,  1870. 

In  tbin,  abort  fibrous  layers  in  clay  slate.  Color  light  greenish  white.  Translucent 
Luster  pearly.  Soft  and  flexible.  Analyses.—!,  Kobell,  1.  c.  2,  GOmbel,  Uin.  Mltth.,  2.  lt», 
1879. 

BfO,    AI.O.  Fe,0,  MgO   K.O  Na,0  H,0 
1.  NoidhalbeD  60  53    81  04    8-00    188    8  18     —     7-00  Z»  1-46  =  96-06 

>.  Tarentaise   G.  =  8-8      49  71    28-62    8-69    1-60    6  80    3-21    7-88*  TiO,  1-04  =  100« 
*  Undccompoaed  mineral.  ^  Inch  C. 

In  the  closed  tube  yields  water.  B.B.  exfollatea  somewhat  like  pyrophyllite.  Fusee  at  i 
Not  acted  upou  by  acid. 

Found  at  Kordbalben  near  Stebra,  in  OberfraDken.  Also  (anal.  S)  as  a  petrifying  matetisl 
of  coal  plants  in  tbe  Tarentaise. 

A  miui'tBl  similarly  associated  in  Pennsylvania  was  found  by  Geuth  to  be  pyrophyllite 
(anal.  9,  above).    Gllmbelite  may  be  an  impure  pyrophyllite. 

Neurolite  Thomaon,  Min.,  1,  854,  1836.  According  to  T.  S.  Hunt  (Rep.  G.  Can.,  485, 
1863}  a  quurtzuse  vuriety  of  wood -like  agalmatolite.  Thomson  gave:  8iO|  78*00,  AlsOs  17*35, 
Pe,0,  0-40,  CaO  8-25,  MgO  1-50,  H,0  4-80  =  99-80.    Hunt's  anarysis  aflonied: 

SiO,  50-80      Al,Oi  82-60      FeO  fr.       MgO  120      Na,0,K.O  un<fe<.       H.O  6  50 

It  occurs  At  Slaiistead,  Province  of  Quebec,  forming  a  belt  150  feet  wide;  In  some  places 
granular  and  nearly  pure,  lu  others  schistose  and  cuntainiug  qnaru.  A  thin  layer  has  a  bandvd 
atruciure,  ligiienus  iu  appearance,  with  a  shiny  aalin  luster.  It  ia  ininslucent,  of  a  wax-  or 
amber-yellow  color;  feel  unctuous.  Named  from  veSftor,  a  atring  or  latden  In  alludon  to  tbe 
fibrous  structure. 

Bin.\RiTE  fi".  F.  PetevB,  Ber.  Ak.  Wien,  44(1),  182,  1861. 

Miissive;  fine  granular  or  microcrystalliue. 

H.  =^  2  5.  G.  =  2-737,  yellow  var.  Luster  greasy,  inclined  to  pearly.  Color  yellowidi  to 
grei'n,  brownish.   Translucent  to  hardly  Bubtranslucent.   Feel  a  llttk  greasy.  Optically  doubly 

refracting. 

Analysis.— SoUesz  (1.  c).  after  removing  4*68  CaCOa: 
BlOi  41-74  AI.O1 18-47  HgO  88-98  CaO  4-27  E,0  4-86   H,0  4-46  Fe.O..Ka.O  fr.  =  97-:; 

B.B.  Infusible  or  nearly  so. 

Occurs  embedded  ia  a  fine  granular  limestone  In  the  Biharberg,  near  Recb&aya  is 
Hungary. 
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496.  AX.LOPHANB.  Allopban  Stnmeger,  del.  Anz.  GAtt.  13S1,  1816.  RienuDiilt 
SnUh..  Hoflm.  Mia.,  4  b,  183. 1817.  Elliuyarlt  Saek,  Schw.  J..  06. 110, 1888  (umounoed,  not 
namecl),  Jahrb.  Min.,  28.  1884  (meotioned,  not  described). 

Amorphous.  In  incrustations,  usually  thin,  with  a  mammillary  eurface,  and 
hyalite-like;  sometimes  stalactitic.    Occasionally  almost  pulvernlent. 

Fracture  imperfectly  couchoidal  and  sliining,  to  earthy.  Very  brittle.  H,  =  3. 
G.  —  1'85-1'89.  Luster  vitreous  to  sabresinous;  bright  uid  waxy  internally.  Color 
pale  sky-blne,  sometimes  greenish  to  deep  green,  brown,  yellow,  or  colorlesB. 
Streak  uncolored.  Translucent. 

Conp. — Hydrous  aluminium  silicate,  Al,SiO.  +  dH,0  —  Silica  23*6,  alumina 
40*5,  water  35*7  =  100.  Some  analyses  give  6  eqalTalents  of  water  =  Silica  22-2, 
alumina  3^  8,  water  40'0  =  100. 

Impurities  itreofleD  present.  The  coloring  m&tter  of  the  blue  Tarietr  is  due  to  traces  of 
cbrysoculla,  and  substances  intermediate  between  allopbane  and  chryttoctala  (mixtures)  are  not 
uucomnion,  see  chryBocolla.  The  green  Tariety  is  colored  b^  malaclilte,  and  tbe  yellowish 
and  brown  by  iron.  Allopbane  occursat  Bicbmond,  Mass.,  mixed  intimately  with  part  of  tbi 
gibbsile  of  that  locality  (Sillimau). 

AnaL— 1,  Rath,  Pogg,  144.  893.  1871.  3,  E.  P.  Smith,  Am.  Ch.  J.,  6,  273,  1888.  See  alsc 
Oamper,  Yb.  G.  Reicbs.,  SM,  1676;  and  for  earlier  analyses  6tb  £d.,  p.  419. 

810,      A1.0.  -CuO    CaO  H,0 
1.  Debni  G.  =  8-079      S8  B8      87  78      —      1-93      86-86  =  100-04 

a.  AlleDtowD.  Fenn.  81-88      85-80      —      1 90*     40-80  =  99-41 

•  {Ca,Mg)CO.. 

Pyr.,  •tc— Yields  much  water  in  the  closed  tube.  B.B.  crumbles,  but  is  infusible.  Oiret 
a  blue  color  with  cobalt  solution.    Gelatinizes  with  hydrochloric  acid. 

Obs. — Allopbane  is  regarded  aa  a  result  of  the  decomposition  of  some  aluminous  silicate 
(feldspar,  etc.);  aiul  it  often  occurs  incrusting  fissures  or  cavities  in  mines,  especially  those  of 
copper  and  limouite.  and  even  in  beds  of  coal.  It  lines  cavities  iu  a  kind  of  marl  at  Grafeutlial,' 
near  Saalfeld  in  'I'hiiriugia,  where  it  was  first  observ^'d,  in  I801f,  by  lUemann,  and  faence  has 
been  called  riemanaite.  Found  also  at  Schneeberg^  in  Saxony;  at  Gersbacb  in  tbe  Scbwarzwald; 
Petrow  ill  Moravia,  in  a  bed  of  Hraonite;  Cliolinu  iu  Bohemia,  at  a  copper  mine  in  alum  slate; 
at  Friesdorf,  near  Bonn,  In  ligulle  (the  elhuyarite.  of  a  brownish  or  honey-yellow  color,  with 
G.  —  1'6);  Yise  in  Belgium,  in  the  Carboniferous  limestone;  at  the  Chesisy  copper  mine,  near 
Lyons.  France;  In  the  chalk  of  Buaiivaia,  France,  preseuttng  a  honey-yellow  color;  at  New 
CtiarltoD,  near  Woolwich,  in  Kent,  England,  in  old  cbalii-pits,  of  amber-yellow,  ruby-red,  and 
nearly  opaque  white  colors. 

In  tbe  United  States  it  occurs  in  a  mine  of  llmonite,  with  gibbsite,  at  Richmond,  Mass., 
forming  a  hyaline  crust,  scaly  or  compact  in  structure,  and  brittle;  at  tbe  Bristol  Copper  Mine. 
Ct. ;  8t  Morgantown,  Berks  Co.,  Pa. ;  at  the  Friedensville  zinc  mines,  Pa. ;  in  the  copper  mine 
of  Polk  Co.,  Tenn.^ 

Named  from  aAAoS,  olhtr,  and  tpaivea^at,  to  appear,  in  allusion  to  its  change  of  appear- 
ance under  the  blowpipe. 

A  yellowish  white  earthy  mineral  f rom  Eomwesthetm,  between  Stuttgart  and  Ludwigsburg, 
with  G.  =  1*794  and  2  098.  consists  of  allophane  and  aluminite.  and  has  bees  called  Kiet^ 
aluntinit*  (SUieeauM  olumiTUte)  by  Gronlngen  and  Oppel.  In  one  of  their  analyses  they  obtatiwd 
(JB.Ch..  898.  18.tS.  from  WOittemb.  Nat.  Jabreshefte,  ItfO,  18S1):  810. 18  06.  80i  6*04. 
AlsO.  43  59,  \gn.  39-8-^  -  100  01.  The  »uffiUaUophan  of  Muck  (Za.  Berg.-Sal.  Wesen,  28.  193, 
18B0)  is  aimilar;  it  occurs  as  nn  earthy,  white  or  pale  wine-yellow  to  greenish  yellow  substance 
in  tbe  clay  of  tbe  Schwelm  mine. 

Ptwiuiallophane  is  a  variety  of  allopbane  In  stalactitic  forms  containing  a  little  lead;  from 
3fonte  Yecchio,  Sardinia,  Bombicci  [Att.  Soc.  Itnl.  Sc.  Nat.,  11],  Jb.  Min.,  750,  1868. 

Carolathimb  F.  L.  SomenteJiein,  Zs.  G.  Ges  .  6,  223,  ia58and  J.  pr.  Ch.,  60,  808, 1858. 
Amorphous,  with  a  mamralUary  surface,  and  approaching  allophane  in  the  ratio  of  81  to  At. 
but  contains  less  water.   H.  =  3*5;  G.  ~  I'SIS;  color  honey- to  wine-yellow;  subtranalucent. 

Analysis  by  8ouoeD8cbein  gave :  SiO,  89-63,  AUO.  4?-^^  H.0  IS-IO,  C  1-88,  H  0-74> 
O  5  «6  -  100. 

B  B.  ignites  without  flame,  owin^  to  the  organic  ingredients  present.  From  the  coal-bed  of 
tbe  KOnlgin-Louise  Mine,  at  Zabrze,  m  Upper  bilesia.    Named  for  Prince  von  Carolatb. 

Samoitb  Dana,  Min.,  288.  1850;  and  Gcnl.  Rep.  Expl.  Kxp..  834,  1849. 

Stalactitic,  with  a  himellar  structure.  H.  =  4-4  5.  G.  =  l-7-l'9.  Luster  resinous  In  the 
fracture.  Color  white,  grayish,  or  yellowish.  Translucent  to  aubtranslucent,  nut  adhering 
CO  tbe  tongue  nor  plastic,  being  too  bard. 

CompT-Perhaps  8A1.O..&IO..10H.O  =  8nica  81-9,  alumina  86-3.  water  81*9  =:  100. 

Analyses  — 1,  8.  B.  Sllllman,  1.  c.  8.  Janovsky,  quoted  by  Zepbaruricb,  Bar.  Ak.  Wiun, 
09(1).  82,  18T4. 
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810,  A1,0.  FetOi  H.0  CaCO. 

\.  Samoite    O.  =  1-69-1-818      81  25  87-31     —  80  46  0  01  MgO  0*06.  N».O0-M  =  MiM 

9.      "         O.  =  1-8M  85-U  81  95     —  80  80   1-21  MgO  1^  =  lOO-lB 

8  Ftmd.       G.  -  1-87  2812  81-46    8-8«  80-66    —  =  100 

Oelatlolzes  Iq  acids,  leaving  a  portion  of  silica. 

Forma  stalactites  and  stalagmites;  the  former  low  conical;  the  latter  flattened  hemispberical 
Id  shape,  with  a  width  of  8  inches  or  so,  smooth  at  surface.  They  consist  within  of  a  seriea  t.,*. 
thin  plates  closely  adhering.  When  fresh  they  were  soft  enough  to  be  cut  with  a  kaife.  b-<: 
hardened  on  exposure.  They  occur  In  a  lava  cavern  on  the  south  side  of  the  extinct  ▼oicacir 
island  of  Upolu,  of  the  Navigator  or  Samoa  group;  the  cavern  was  a  passage  some  hundreils  •  -f 
yards  long,  entered  about  a  mile  and  a  half  from  the  sea  by  a  perpendicular  descent  of  25  fe«-t. 
and  extending  toward  and  beneath  the  sea,  and  also  up  the  mountain  to  an  unsscCT^iDed  ti  '.- 
tance.  Its  sides  and  bottom  were  in  places  covered  with  the  samoite,  which  had  been  formed 
from  the  percolating  waters.   The  overlying  lock  was  about  15  feet  thick. 

Satmite  of  Silliman,  Jr.  (Dana's  Ezpl.  Exp.  Oeol.  Rep.,  782),  b  a  kind  of  feldqiar  iocDnectly 
analyzed;  probably  labradorite. 

The  material  of  analysis  8  is  an  altemti<m-product  of  gehlentte  fnun  Orawltza,  ti.  Zephan- 
Tloh,  l.c.  and  this  Miu. ,  p.  476. 

499.  OOIiLTRITB.   Das  man  dort  Salpeter  nannte  (fr.  Schemnitz)  Freietleben,  Lempe's 

Mag.,  10,  99,  1798.   Nattlrliche  Alaunerde  (fr.  Schemnitz)  «.  F^l,  Min.,  170,  1704;  Klaar., 
Beitr.,  1,  257.  1798.    Kollyrit  Karst..  Tab.,  80,  73.  1800. 

A  clay-like  mineral,  white,  with  a  glimmering  loster,  greasy  fed,  and  adher- 
ing to  the  tongue.   G.  =  lii-2-15.   H  =  1-2. 

CoMp.— 2Al,0,.SiO,.9H,0  ;   or  1  of  allophane  6H,0  +  1  of  gibbsite  =  SUia 
14*1,  alumina  47*8,  water  38*0. 

Analysis.— J.  H.  and  G.  Gladstone^  FhU.  Mag.,  23.  461, 1863'. 

Hove      SIO,  14-49  A1.0,  47  44  H.0  [86-89]   GaO  0-89  GO,  0-79  ~  100 

In  other  specimens  Gladstone  obtained  from  8  to  8  p.  c.  of  (dlica.  Indicating  awybg 
proportion  of  aluminium  hydrate.    Early  anals.,  see  5th  Bd.,  p.  420. 

Pyr.,  etc.— Yields  water.  B.B.  infusible.  Gives  a  blue  color  when  heated  with  cobilt 
solution.    Gelatinizes  with  nitric  acid.    Does  not  fall  to  pieces  in  water,  or  increase  in  weight 

Obs.— From  £^uerra  in  the  Pyrenees;  near  .Schemnitz,  Hungary;  near  Weissenfeli, 
Saxony;  at  Hove,  near  Brighton,  England,  in  fissnres  in  the  upper  chalk,  of  a  pure  white  color 
and  very  soft. 

The  name  collyrium  {KoXXvpiov)  was  applied  by  the  Greeks  to  the  "  Samlan  earth;" 
Karsten  adopted  it  because  the  description  of  this  earth  by  Dioscorides  answers  well  for  xkt 
above  mineral. 

DiLLNiTB  Haidinger,  Huiselmann.  'Poag.,  78,  677,  1849.  A  related  substance;  the  gaogue 
of  the  diaspore  of  Schemnitz,  at  a  place  cfQwd  Dllln.  It  Is  probably  a  mixture  of  diaqxoe  tod 
kaolinite.   See  further  5lh  Ed.,  p.  421. 

600.  SOBROTTERrm.   Opalin-Allophan  SehrStter,  Baumg.  Ztg.,  4, 14S,  1837.  SdirOtt- 
erlt  Qlocher,  Grundr.,  536. 1839.    Opal  Allophane. 

Resembles  allophane;  sometimee  like  gum  in  appearance. 

H.  —  8-8-5.    G.  =  1-95-2  06.   Color  pale  emerald-  to  leek-green,  gremlsh  white,  yelknriA, 
or  at  times  spotted  with  brown.   Transluomt  to  nearly  transparent. 

Oomp.— 8AliOs.8SiO,  S0H.O  =  Silica  11'7,  aluinina  681.  water  86-2  =  100. 

AuiL— 1,  SchrOUer,  J.  pr.  Ch.,  11,  880, 1837.   2,  J.  W.  Mallet,  Am.  J.  8a,       79^  18S8. 

SiO,  AUO,  Fe.Oi  H,0    CaO  CuO 

1.  Styrfa  11-96  46  80  2-96  86  20   1-80  0-26  SO.  0  78  =  99*78 

2.  AJabama     |  10-68  46  48    —    4109    —     —  ZnO0*77.  FeO,MgO<p.,  8O,0-80=W  n 

Obs. — From  Dolllnger  mountain,  near  Freienstein,  In  Styria,  in  nests  between  clay-slate  and 
granular  limestone:  in  Cornwall;  attheFallaof  Little  River,  on  the  Sand  Mtn.,  CherokeeCa, 
Alabama,  as  an  incrustation  over  half  an  inch  thick  and  partly  stalactitic,  resembling  gum  anUe 
when  broken,  having  H.  =  8'5,  and  G.  =  1'974. 

ScARBROiTB  VeTium,  Phil.  Mag.,  6,  178,  1839.  A  white  clayey  substance,  allied  to 
schrOtterite  in  composition  {H,0  =  46-75  Vernon).  It  Is  dull,  adhesive  to  moist  surfsces  and  nv 
be  polished  by  the  nail.  It  fills  the  veinlngs  of  a  sandstone,  which  is  much  marked  with  od* 
of  iron,  or  of  its  septaria,  on  the  coast  of  Scarborough,  Yorkshire,  England. 
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APPENDIX  TO  CLATS. 

TIm  followiD)^  are  other  eartby  hydrous  alumiDous  silicates,  all  of  doubtfal  character: 

SiNOPiTE  HoAom.,  Handb.,  1847;  Styoomsl  Tkeophr.;  Kubrica  Vitruv.;  Sloopia /Wnif, 
Sioopiiicbe  Erde  Klapr.,  Beitr.  4,  lj45,  1607;  Bol  de  Sinopis  Beud,  A  clayey  earth  of  brick-red 
color  doited  with  white,  adhering  to  the  tongue.  The  material  analyzed  by  Klaproih  was  from 
Anatolia.  Asia  Minor.  The  sinupic  earth  oi  the  ancients  was  brought  from  Cappadocia,  and 
used  as  a  red  paint,  and  may  have  been  a  red  ocher.  Theophrastus  speaks  of  two  othei  kinds 
of  sinopic  earth,  one  whltiah,  the  other  between  the  red  and  while  in  color,  and  called  the  pure 
kind  because  it  waa  used  without  mixing;  besides  also  an  artlflciul  kiud  made  by  burning  a  clay 
—the  clay  becoming  red  owing  to  the  hydrated  iron  oxide  present,  which  was  freed  from  Ita 
water  by  the  beat.   Anal.  1,  below. 

Mklinitb  Glocker,  Byo.,  186,  1847;  Gelb-Erde  pt.  Wem.,  HofTm.  Min.,  2,  b,  310;  Argile 
ocreuse  jaune  pi.  H.;  Yellow  ocher  pt.  A  yellow  clayey  inaterial,  looking  like  yellow  ocher, 
more  or  less  lamellar  in  structure,  shining  in  streak,  adhering  to  the  tongue,  and  soiling  the 
fingers;  O.  =  2-'Z4.  The  kind  analyzed,  and  to  which  the  name  eapecially  belongs,  is  that  from 
Amberg  in  Bavaria.  Utber  reported  localities  are  MQnden  and  Schoningen  in  Uanover; 
Wehrau,  PniBsia;  Robschlltz.  Saxony;  Vlerzon  (whence  sometimes  called  VienmiU),  Dept.  of 
Cher,  and  Ponmin.  Dept.  of  Yonne,  France.   Anal.  3,  below. 

OCHKAN  Breith. .  Char..  100,  18SS.  A  kind  of  "  bole  "  of  a  yellow  color  from  Onwitza,  a 
little  greasy  in  feel,  with  H.  =  1-3,  and  G.  =  8'4-8'S;  streak  pale  yellow  to  colorless. 

PuNTHiTK.  P;yDlhite  Thorn.,  Min.,  1.  838,  18SB.  A  brick-red  cky  from  Antrim,  Irehuid, 
having  ti.  —  8'843,  and  H.  =  3*75.  and  not  adhering  to  the  tongue.  Also  from  Quiralng  in 
Skye,  Heddle,  Min.  Mag..  6,  80.  117. 

Analyses.— 1.  Klaproth,  1.  c.  3,  Etthn,  Sohw.  J.,  61,  466, 1887.  8,  Eersten,  8chw.  J.,M, 
81,  1833.   4,  Thomson,  1.  c.    5,  Heddle,  1.  c. 

SiO,  A1,0,  Fe,0,  CaO  NaCl  H,0 

1.  BinopUe  82  0     88-5     81  0      —    1*6   17  0  =   98  0 

2.  MeliniU  33  23    14-81    87  76     —     —   18-34  MgO  1*88  =  »-8a 

3.  Ocliran  81-8     48*0      1-3      —     —   31-0   =  97 

4.  PlinthiU  80-88   80  76   36  16    8  60    —   19  60  -  100 

6.  Bkye      89-56  19  08  88  01   8-88         17-89  fleO  8-85,  MnO  0'84  =  100-80 

These  ocherous  clays  are  probably  only  mixtures. 

Smectitb.  Fuller's  Earth  pt;  Terra  or  Creta  Fullouum  pt.;  Walkthon,  Walkerde  pL 
&tfrm.;  Terre  a  Foulon  pt.  i^.  Walker's  OUty.  Wftlkerite.  SmectitAvAA.,  Handb.,  844,1841. 
Malthacit  Breith..  J.  pr.  Cb.,  10,  610.  1887. 

Haarive.  Clny-like.  Very  soft.  O.  =  1-9-3-1.  Luster  dull;  of  streak  shining.  Color 
wbite.  gray,  and  various  shades  of  green  to  tnountaln-green  and  olive-green,  or  brownish. 
Streak  colorless.    Unctuous.    Does  not  adhere  to  the  tongue.    Softens  in  water. 

J^lUr't  BSiirth  iucludes  many  kinds  of  unctuous  cluys,  gray  to  ditrk-greuu  in  color,  and  fa 
only  in  pari  Breithaupt's  smectite.  Much  of  it  is  kaoliiiitf.  Malikact'te  l»  described  as  occurring 
in  thin  lamius  or  scales  and  sometimes  mft>:sivc,  with  t)io  color  w)iite  or  slightly  yetlowisb, 
and  thin  plates  tmsslucent;  the  original  is  from  basalt,  at  BleiudOrfel,  tu  Lausltz;  and  Beraun 
in  Bohemia  is  given  as  nnolher  locality.  fhnecttU  is  a  mountaln-greeu,  oil-green,  and  grayish 
green  clay,  from  Cilty  in  Lower  Biyrin. 

The  chemical  species  characteristic  of  thef^e  minerals  is  probably  the  same — a  silicate  of 
alutniolum  related  to  clmolite,  but  containing  three  or  four  times  iis  much  water. 

Analyses.— 1,  Jordan,  Pogg..  77,  591,  1849.  8,  Klaproih,  Beltr.,  4, 888,  1807.  8,  O.  Heiss- 
ner,  1.  c. 

SIO,  Al.O,  FeiO,  MgO  CaO  H.O 

1.  Cillv.  SmeetiU  61-81    IS  M  8-07  4-89  3  18  37  89  =  100*44 

2.  Kt:lg»te.  FuUer'f  .ff.  58  00   10  00   9-75   1  85   0  50   34*00  K.O  (r.,  NaCl  0*10  =  96  60 

3.  Steindarfel.  MaHh.  5017   10-66   815     —    0  85   85-88  =  100  06 

B.B.  malthacite  Is  Infusible;  but  smectite  and  the  Beigate  fuller's  earth,  owing  to  the 
fmpurilics  present,  fuse  rather  easily.    Decomposed  by  hydrochloric  acid. 

Rhodalite  Thornton,  Min.,  1,  854,  1836,  is  a  soft,  earthy  rose-red  mineral:  feel  soapy.  An 
impure  hydrous  silicate  of  iron  and  aluminium.  From  nodules  in  amygdaloid,  In  Antrim, 
nortliern  Ireland. 

Sphragiditk.  Avtivia  yp  DioseoT.  ^<pftayis  Xpityta.  Terra  lemnia  Hin.,  36.  Sphragld 
^arwt..  Tab..  38,  88.  1808.  Related  in  composition  to  clmolite  (p.  689),  but  contains  some  alkali. 
^jty\oT  yellowish  gray,  brownish,  or  yellowish  white.  Sometimes  mottled  with  rust-like  q>ot8; 
l»^wt!it»  to  tlie  touch,  adheres  feebly  to  the  tongue,  and  forms  a  paste  with  water. 
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Klaproth  obtained  for  its  compositiou,  Beitr.,  4,  883,  1807:  SIOi  (Nt'OO,  AltO,  U-90; 
Fe,0,  6-00.  MgO  0-25,  CaO  0-25,  Na^O  8*50.  H,0  8-50  =  99. 

From  Stalimeoe,  the  ancient  Lemnoa.  It  was  also  called  Terra  $iffiUata.  It  was  dug  for 
medicinal  purposes  once  a  year,  cut  into  spindle-shaped  pieces,  and  ttamped  with  a  Meal,  snd 
hence  the  name  tigillata  in  I^tin,  and  tphra^  in  Greek.  There  was  also  a  Rubriea  Xjemnia,  at 
Lemnian  Beddle,  used  by  painters,  which  is  confounded  by  Plioy  with  the  true  terra  lemnia. 

Ehbbnbbroit  Noggerath,  Vh.  Ver.  Rheinl.,  9,  STC,  1857.  New  the  preceding  in  etw- 
positioD,  and,  like  that,  containing  alkalL  It  is  almost  gelatinous  In  the  fresh  state,  snd 
becomes  fragile,  pulverulent,  and  opaque  on  diying;  color  rose-red.  Anal. — 1,  Schn^id,  I.e. 
%,  G.  BiBCfaof,  1.  c. 

SiO,      A1.0,    Fe.O,    HnO     MgO     CaO  Na,0,E,0  H,0 
1.  66-77      16-77      IM      08«      1-80      3-76      [8-78]      17-11  =  100 

8.         64-64       6-04      4-66      4-61      0-41      8M      [811J       7-77  =  100 

EhrenbergUa  occurs  la  clefts  in  trachyte  at  the  quarries  of  Steinchen  and  Wolkenbnrg; 
Siebengeblrge. 

PoBTiTE  Meneghini  <£  BeeM^  Am.  J.  Sc.,  14,  68,  Orthorliombic.    In  radiated  masses; 

cleavage  very  distinct  parallel  to  a  rhombic  prism  of  60°  and  120°.    H.  O.  =  2-4.  Lusier 

vitreous  Color  white.  Opaque.  Analysis  by  Bechi.  1.  c:  SiO,  58-13,  A1,0,  37-50.  MgO  4ti7, 
CaO  1-76,  Na,O0-16,  K,0  O'lO,  H,0  7-92=  100-4».  B.B.  intumesces  much  and  affords  s 
milk-wbite  enamel.  Dissolves  in  acids,  even  in  the  coid,  and  gehitinizes.  From  the  gabbra 
rosso  in  Tuscany.   Named  after  Mr,  Porte  of  Tuscany. 

Tehatolitb  Oheker,  Onindr.,  544.  1889:  Terra  miraculoaa  Sazonis  C,  Riehter,  1783:  Shx- 
oniscbe  Wundererde  of  old  Germ,  auihon;  Eiaenstelnmark  Breith.,  Char.,  147,  183S.  SUl,  16»2. 
A.  Eoop  holds  (Jb.  Mm.,  S46,  1859)  that  the  teratolite  is  an  impure  lithomarge-like  pboieriie. 
It  is  described  as  having  H.  =  3-3  5,  and  G.  =  3-49-3-6;  color  varied  with  lavender  and  othtr 
shades  of  blue,  and  spots  of  red,  and  rarely  pearl-gray.  It  is  from  an  amygdaloldal  rock  over- 
laid by  coat  strata  at  Plauitz  near  Zwicliau  In  Stixony.  It  contains  much  oxide  of  iron;  but, 
according  to  Enop,  probably  Is  a  mixture  of  pholerite  with  some  fnse  quartz,  pulverized 
feldspar,  Iiydrate  of  iron,  carbonate  of  Hmc,  and  magnesia. 

Catlinite  G.  T.  Jackgon,  Am.  J.  Sc.,  35.  388,  1839;  G.  Catlin,  ib.,  38,  138,  1840.  Tbe 
red  clay  forming  beds  of  considerable  extent  In  Pipestone  county  in  the  southwfstem  part  of 
Minnesota.  It  wiks  niucb  used  by  the  Indians  for  pipi's,  etc.  It  is  not  a  definite  mineral  spmes. 
Anal.— 1,  3,  Peckham,  (tlh  Ann.  Rep.  Minn.,  lUl.  1877;  cf.  also  ibid.,  p.  98,  and  11th  Rep.,  p.  7. 
188ii. 

1.  Hed  8iOa  57  43   AUO,  26-94   FcaO,  8  70   H,0  7  44   MgO, CnO  (r.  =  89-51 

3.  Light  colored  58  26  85-90  tr.  6  48    =  100  68 

Named  after  the  writer  on  tbe  North  American  Indians,  George  Catlln  (1796-1873). 

Ebffekilite  Keffekilitb  Ftgcher,  Mem.  Soc.  Nat.  Moscou,  1,  60.  1811.  A  pearl-gray  lo 
grayish  white  litbomarge.  from  the  Crimea,  having  a  greasy  feel,  and  somewhat  adhering  to  tbe 
tongue,  with  G.  —  2-40.  John.  Becomes  hard  enough  to  scralcb  glass  by  calcinatioD.  It  is 
evidently  merely  a  clayey  mixture. 

K^ekil  Tartarorum  was,  according  toCron3tedt(MIn.,  79. 1758).  a  vellowisb  white  litbomargs 
from  Tartiiry,  used  there  as  a  substitute  for  soup.    It  has  been  referred  to  seploiite. 

Oravitzitr  Breith.,  Handb.,  306,  1841.  Maiwive  and  In  nodules,  and  resembling  halloy^ic, 
but  heavier,  H.  =  2-3'5;  G.  =  2-701 :  luster  waxy;  color  greenish  wbite;  unctuous.  It  is  sup- 
posed to  l>e  a  bydi-ous  aluminous  silica  couiaiuiog  zinc  oxide.  In  the  glass  tulie  yields  much 
water.  B.B.  yields,  according  to  Plattner,  wiui  soda  and  borax  on  charcoH),  a  sbig  which 
la  yellow  while  bot  and  white  on  cooling.  The  zinc  oxide  is  probably  present  as  a  mixture 
In  tbe  clay.   From  Orawitza,  Hungary,  with  cfllamine. 

HvERLERA  Forclihammer .  Berz.  JB..  23,  265.  1844.  A  white  or  reddish  clay  resulting  from 
the  action  of  sulphuric  and  carbonic  acids  on  the  ferriferous  clays  of  Kiisuvig,  Iceland 
Analysis  :  SiO,  5n  99,  AUO,  7  39,  Fe,0,  21-21,  MgO  19'96,  TiO,  0  46  =  100  01. 

WoLCHONSKOtTE  K'lmmeTeT,  Jb.  Win.,  2,  430,  1881.  Volchonskoite. 

Amorphous.  Dull  to  shining.  Color  bluish  green,  passing  into  grass-green.  Streak 
bluish  green  and  shining.  Peel  resinous.  Polished  bv  the  nail.  Fracture  sUbcoachoidaL 
Adheres  slightly  to  the  tongue.    Very  fragile.    H.  =  G.  =  2-3-3-3. 

A  rhromi-  bearing  clay.   Anal.— 1,  Kersten,  Pose.,  47,  489,  1839.   8.  Ivanov,  qnoted 
Kk..  Min.  Russl.,  1.  146. 

81,0  AUO,  Cr,0,  Pe,0,Mn,0,MgO  H,b 

1.  Okbansk      87  01    6  47    17-98   10-48   1  66   191    21-84   PbO  1-01,  K,0  (r.  =  96-85 

2.  "  86  84   8-60   18  85   17  85    tr.      —    32  46   CaO  1  89  =s  lOO  SS 

Id  the  closed  tube  yields  water.  B.B.  blackens,  but  is  infusible.  With  the  fluxes  rives 
reactions  for  chromium  and  iron.  Gelatinizes  with  hot  concentrated  hydrochloric  add,  In  vniieh 
balf  the  chromium  is  dissolved,  tbe  rest  remaining  in  union  with  silica. 
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From  Okbansk  In  Siberia. 

Named  after  the  Riusian  Volchonsky. 

MiuwCHiTK.  Hlloscliln  Henlar,  Pogg.,  47,  48S,  1880.  SerbUui  BM&h.,  J.  pr.  Ch..  15, 
827.  1838. 

Compact.  H.  =:  1-6-2.  G.  =  2-131,  Breitb.  Color  indigo-blue  to  celandine-green. 
Approaches  a  tJiromiferout  ailop/ians  with  lialf  the  water  of  allophaoe.  Analyses. — 1,  Keraten, 
Pogg..  47,  48S,  1838.   8.  Becbi,  Am.  J.  Sc..  14,  03, 1858. 

1.  Budniak  SIO.  87-00  ALO.  4S  01-  Cr.O.  8  61  CaO  0  80  HgO  0-80  H.0  88*80  -  Mitt 
a  Tuscany  38-86  41-88  8-11  —  —  28-76  =  100-« 

lu  a  matrnas  yields  water.    B.B.  Infusible.    Partly  dissolved  in  hydrochloric  acid. 

From  Riidoiak  in  Servia,  associated  with  quartz  and  brown  iron  ore;  Volterro,  Tuscany. 
Named  after  Prince  Miloscbi. 

Selwtnite  (TlriisA  [Laboratory,  1,  287.  1867J  Contrib.  Min.  Victoria,  01.  Massive.  H.=8-5. 
G.  =  2  5S.  Emerald-green.  Sumranalucent.  Fracture  uneven  and  splintery.  Somewhat 
britlle. 

Composition,  according  to  an  analysis  by  Cosmo  Kewbery  : 

SiO,  47  15      Al.O,  88  28      Cr,0,  7-61      MgO  4-56      H.O  6  23  =  98*78 

B.B.  becomes  white  and  fuses  on  the  edges  to  a  grayish  white  blebby  glass.  Only  partially 
•oluble  iu  strong  acids 

Found  near  Ht-athcote.  Victoria  (Australia),  in  the  Upper  Silurian.  Named  after  A.  C. 
Selwyn,  director  of  the  geological  survey  of  Victoria. 

C^rtme  Other.  A  clayey  material,  containing  some  chromium  oxide.  Occurs  eulhy  of  a 
brigbt  green  shade  of  color. 

Anal.— 1.  Drappiez.   3,  Duflos,  Schw.  J.,  64,  8S1, 1882.   8,  Zellner,  Ista,  687. 1884. 

SiO,  A1,0,  Cr,0»  Fe,0,  H,0 

1.  Creuzat,  Fr.       64  0  28  0  10  6       —  —    CaO  and  MgO  2-B  =  100 

2.  Halle                67  0  82-5  5*5      8-5  11  0   =  W  fi 
8.  Sileaia              68-5  80  0  8  0      8*0  O'SB  =  89*75 

Chrome  ocher  occurs  at  the  localitiA  above  irientioued;  also  on  Unst,  one  of  the  Sbetlands, 
Mortenberg  Id  Sweden,  aud  elsewhere. 

The  chrome  other  of  Halle,  analyzed  by  Wolff  (J.  pr.  Ch.,  34,  202,  1846),  approaches 
selwyuite  in  composition,  but  contains  much  more  water.  It  afforded:  SiO*  4611,  AUOi  80-58. 
Ur,0,  4-28,  Fe,0,  8*15,  H,0  18-68,  Na,0  0  46,  K9O  8*44  =  100-60;  G.  =  2*7,  giving  rather 
closely  the  formula  of  kaolin,  and  may  be  an  impure  kaolinlte. 


V.  Concluding  Division. 

501.  Cenottte  •  H.Ca,(Y,Er).CSi.O„  Orthorhombie  (f) 

602.  Tliaiimafite  CaSiO..CaCO,.CuS0..15H,0 

608.  Uranophane  GaU,Si,0„.6U,0  Orthorhombic 


504.  ChrysocoUa 


CuSiO,  -f  2H,0 


505.  Chloropal 


(Fe,AI),(fei0.5..5H.O 


•06.  Hiiingerite  Hydratediron  silicate. 

GilliDgite,  JoUyte. 
Melanosiderite. 


fi07.  Bementite 
CaryopiUte 
009.  Heotocite, 

Stratopeite 


2MnSiO..H,0 
Mn,Si,0...3H,0 


Amorphona. 
Amoiphons. 
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601.  OBNOSITII.  Kainosit  A.  S.  ITordeiumd,  Q.  FSr.  FOrh.,  8, 148.  1886l 
Orthorhombic  or  monoclinic;  pseudo-hexagonal.   Known  only  as  a  frngmeni 

of  a  Bix-sided  prismatic  crystal. 

Cleavage:  in  one  direction  distinct;  in  two  others,  at  90*  or  nearly  90',  indis- 
tinct. Fracture  uneven.  H.  =  5  "5.  G.  =  3-413.  Luster  somewhat  greaej. 
Oolor  yellowish  brown.    Semi-transparent.    Optically  biaxial. 

Comp.— H^Ca,(Y,Er),CSi  0  ,  which  may  be  .written  Ca(Y,Er),(SiO,)..CaCO,. 
2H,0  =  Silica  34*7,  carbon  dioxide  6-4,  yttrium  oxides  37*6  (molec.  wght  =  260-3), 
lime  16*1,  water  5-3  =  100. 

Tlie  true  coostttutlon  is  doubtful;  Nordeutki&ld  calls  attentkm  to  a  poB^Ie  lelAXkn  to 
cancriaite,  p.  427. 

AnaL— Nordeoskifild.  1.  c: 

SiO,      Y,0.>  Cei(La,Dl).0|  OaO      MgO     FeO     Na,0     CO,  H.0 
}  84-68      87-67  tr.  16  05      0  08      0*26      0  40      S*90      S'Sfl  =  100-10 

Incl.  TtO,,Er,0,,  etc.,  molec.  weight  260*8. 

Pyr.— Gives  off  water  at  a  low  red  beat  and  COi  on  strong  heating.  B.B.  fuses  witk 
difficulty  to  a  white  enamel.  Dissolves  slowly-  in  cold  actds,  readily  if  bested,  with  the  evolntkn 
of  carbon  dioxide. 

OIm. — From  Igeltjem  on  the  island  HitterO,  Norway;  known  only  in  a  single  gpechatOf 
the  fragment  of  a  mrge  crystal  resembling  beryl. 

Named  from  leairos,  unuaual,  in  allusion  to  the  compo^tion. 

502.  THAUMABITB.  A.  S.  NordeMkUM,  C.  R,  87,  818.  1878.   Q.  Lkxdttrdm,  Ofr.. 

Ak.  Stockh.,  36,  No.  9,  p.  48,  1878. 

Tetragonal  or  hexagonal.    Massive,  compact,  crystalline. 

Cleavage  in  traces.  Fracture  subconchoidal.  Brittle.  H.  =  3'5.  G.  =  1-877. 
Luster  greasy,  dull.  Color  white.  Translucent,  Optically  uniaxial,  negative. 
Befractive  indices;  a>  =  1*503,  e  =  1*467  Btd.';  w  =  1-507,  e  =  1*468  JUvy-Lci.' 

Comp.— CaSiO,.CaCO,.CaSO,.15H,0  =  SUica  9*6,  carbon  dioxide  7*1,  snlphnr 
trioxide  12*9,  lime  27  0,  water  43  4  =  100. 

AnaL— 1-8,  LindstrOm.  1.  c.   4,  HedstiOm,  quoted  by  Wldman,  O.  Fttr.  FSrtL,  13,  SCt 
1890.  6,  Widiuui.  1.  0. 


1.  Bjelke  U. 

2. 
3. 

4.  Kj&lland 
6. 


a 

BiO. 

CO. 

SO, 

GaO 

H«0 

A1.0, 

Ns,0 

E,0 

a 

962 

6*90 

lS-12 

27-48 

4216 

017 

018 

007 

018  = 

99-W 

1-877 

9-70 

6'81 

12-59 

27-17 

41-80 

0-17 

0-07 

007 

0*14  = 

9-78 

6-88 

13-34 

27-24 

42  68 

0-18 

0-07 

010 

0-10  = 

100-2: 

1-8S 

9-54 

6-84 

18-38 

37-38 

43-82 

106-31 

9-64 

719 

18-48 

37-18 

48*06 

100-SS 

On  the  quesUon  of  the  nature  of  this  remarkable  mineral,  cf.  TSmebohm  (quoted  br  Libd- 
BlrOm);  Btd.,  Bull.  Soc.  Mic,  3,  159,  1880,  4,  8,  1881;  Nd..  G.  FOr.  FOrli..  6,  270,  188tC  ib..  8. 
148,  1886:  Cohen,  Jb.  Miu..  2,  22  ref..  1881;  Lex.,  G.  FOr.  POrb.,  9,  85,  1887,  Btd.,  ib.,  p.  131- 
Tliaumaaite  is  shown  to  be  essentially  a  homogeneous  substance  consisting  for  the  most  pan  oft 
negative  uniaxial  mineml  with  some  amorphous  matter,  and  small  quantities  of  twominenli 
opUcaliy  biaxial  (Lex.,  Btd.). 

Pyr.— B.B.  swells  up,  colors  the  flame  red,  but  infusible.  In  salt  of  pho^bfuvs  a  skeletim 
of  rilica.   In  the  closed  tube  decrepitates  and  gives  off  much  water. 

Obs. — Occurs  filling  cavities  and  crevices  at  the  Bjelke  mine,  near  Areskuta.  Jemtlnnd. 
Sweden;  at  first  soft,  but  hardens  on  exposure  to  the  air.  Part  of  the  specimcDs  de^crilH-il 
Nt>rdeu3kii>l(l  and  LindstrOra  were  collacted  by  A.  Polbeimer  in  1802-06  (anal.  2),  oibers  in  IS^I 
(anal.  I),  and  18^  (anal.  S);  that  analyzed  by  Widman  (5)  is  stated  to  have  been  collecied  in 
1838  by  Burman  at  KjOllaad  in  the  Kail  parish,  Jemtland,  some  13  miles  from  the  Bjelke  mint- 
The  ideotity  of  these  several  specimens  is  strong  proof  that  the  substance  is  a  homogeDeons 
mineral.  Named  from  ^avf.ia!i€iv,  to  be  turpriaed,  m  allusion  to  the  remarkable  compoGltion, 
which  is  without  parallel  among  minerals. 

A  fine  fibrous  chalk-white  mineral  occurs  with  llie  thamnadte,  and  is  regarded  ss  a  decsm- 
position  product:  H.^  1-5-2*5;  analysis,  Lindstr5m:  Sfd  11-86,  CO*  6  86,  SO.  18*81.  CaO  26-?^ 
A1iCi(Fe,0i)  2-58. 

asf.— >  Cf.  references  above,  also  L6vy-Lcx.,  Hin.  Roches.  286,  1888. 
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S03.  URANOPHANB.    Webakg.  Zs.  0.  S.  4B7,  1858,  11,  884,  I860.   Unmotfl  JC 

Boriekji,  Ber.  BAhm.  Oes..  86.  187a 

Orthorhombic  In  minnte  acicnlar  prisms,  in  radiated  or  stdlate  aggregations. 
Also  massive  with  fine  fibrous  structure. 

H.  =  2-3.  G.  =  3'81-3'90.  Luster  vitreouSj  of  h  pearly.  Color  honey- 
yellow,  lemon-  or  straw-yellow. 

Conp. — A  hydrous  silicate  of  uranium  and  calcium,  Ca0.2UO,.2SiO,  +  6H,0 
(Genth)  =  Silica  13-9,  uranium  trioiide  67-0,  lime  6*5,  water  12-6  —  100. 

AnaL— 1.  OrundmaiiD,  Zs.  G.  Ges.,  11,  890,  1859:  recalculated  by  Websky  after  deductiu 
impurities  (7  p.  c),  lb.,  22.  92,  1870.  2,  Boricky,  1.  c.  3,  4,  Winkler,  Jb.  Ulo.,  2,  111.  166£ 
5.  GcDlh,  Am.  Ch.  J.,  1,  88,  1879.   6,  7,  U.  von  FouUon,  Vh.  G.  Relcbs.,  21,  1888. 

G.         SIO,    UO,   A1,0.  Fe,U,  CaO  H,0 

1.  Kiipferberg  17  08   58  38   6  10     —    5  07    1511  MgO  148.  K,0 1-85=100 

2.  WoWdorf  8-96        lS-7d   68-76        0  51       6  27    12  67  P,U.  0  45  ==99-48 
8.  Meiutfldtel  18  03  68-98    tr.    8-08  618  14  06  =  99-06 

4.  8*856      14-48  6S-84    (r.    888  6-49   18*79  =  9»-48 

5.  Mitcbell  Co..  N.  C.  8-884  4  18  73  66  67    ft*.     tr.    6-67  13  03  PbO  0  60,  BaO  0-88,  8rO 

[013,  P,0,  0-28  =  100-88 

6.  "       "      "  I  18-24  65  87    —    0-14  7  05  1811  =  99-41 

7.  "  .      "  18-47  64-86    —    0-47  7  49  18-83  =  9911 

A  related  mineral  from  the  Garta  feldspar  quarry  near  Arendal,  Norway,  gave  NordenskflHd 
(apprtJX  ):  SiO,  18  0,  ThO,  8  6  (with  Ce  and  Y).  UO,  48'8,  CaO  14  7.  PbO  l'?,  ign.  18-6=100-8. 
It  is  aa  alteration-product  of  clevelte,  G.  FOr.  FOrh.,  7,  121,  1864. 

Pyr.,  •to.— B.B.  turns  dark  and  yields  water.  Soluble  is  warm  hydrochloric  acid  with 
■eparation  of  tiocculent  silica. 

Oha. — Vranophane  (aoal.  1)  Is  from  the  granite  of  Kupferlwrg.  Bileaia;  a  Mlsm  of  84*  aod 
macrodome  of  90'  are  mentioned.  UranotU  (anal.  3-^)  occurs  at  W&lBeDOorf,  Aivaria,  in 
cavities  in  quartz  on  tluorite  with  uraninlte  (a  prism  of  16°  Is  mentioned).  Also  fxom  the 
Weisser  Hirscb  mine  at  Neustadtel  near  Scboeeberg,  Saxony. 

As  an  alteration- product  of  gummlte  (from  uraninlte)  at  the  mica  mines  of  Uitchdl  Co.* 
N.  C.  (anal.  5-7);  it  forms  an  incrustation  upon  and  penetrating  the  gum  mite. 


604.  OHRYSOOOLLA.  ChrysocoUa  pt.  Tli^ophr.,  Diote.,  IHin.  ChnraocoIIa  pt..  Cnruleum 
pt.  Oerm.  Beivgran.  Agrio.,  Foss.,  1946.  Csmleum  moiitanura  pt.  Watt.,  Mln.,  280,  1747; 
C.  raontanum,  vTride  raontanum  pt.,  Ororut.,  Min.,  173,  1758.  Mountain  Blue  and  Mountain 
Green  pt.  Bleu  de  Moatagne,  Vert  de  Montagne,  Bleu  de  Ouivre,  Vert  de  Cuivre,  Fr.  Kupter- 
grOn  Wern..  Bergm.  J..  SUa,  1789;  Karat.,  Tab-,  46.  1800,  63,  1808.  Cuivre  carbonate  vert, 
pulverulent,  ff.,  Tr.,  1801:  Tabl..  1809.  Kieselkupfer  Klapr.,  Beitr.,  4.  86,  1807.  Vert  de 
Cuivre,  C'hrysocolle,  Brochant,  Min.,  2,  208.  1808.  Kieselranlachit  Hauam..  Hsndb.,  1813. 
Kieselkupfer  Leonh.,  Hundb.,  1821.  C.  hydrosiliceux  H.  Ciiivre  hydrate  silicif^re.  Hydrophaue 
cuivreux.  Ft.   Somervillite  (fr.  N.  J.)  Dufr..  Miu.,  3. 147. 1847.    Dillenbi  reite.  Kupferpecherz 

St.  Hofifm.  Min.,  3,  b,  108,  1816;  Hepatinerz  Breith.,  Char..  224.  1832:  Pechkupfer  Hauam., 
[andb..  873.  1647.  Llanca  GMUan  Mintrt.  Demidovit  N.  Nd.,  Bull.  Soc.  Moscou,  29  (1).  128, 
1856.  Demidofflte.  AaperoUte  Zfinw..  ib.,  39,  68, 1866.  Pilarite  Kramberger,  Zs.  Kr.,  6,  360, 
1880.   Cyanochalclte  Hermann,  J.  pr.  Cb..  106.  65,  1869. 

CryptocryBtalline ;  often  opal-like  or  enamel-like  in  texture ;  eiirthy.  Incmsting 
or  filling  seams.    Sometimes  botryoidal. 

Fracture  couchoidal.  Rather  sectile;  translucent  varieties  brittle.  H.  =  2-4. 
O.  =  2-2-238.    Luster  vitreous,  shining,  earthy.    Color  mountain-green,  bluish 

freen,  passing  into  sky-blue  and  turquois-blue;  brown  to  black  when  impure, 
tresk,  whenpure,  white.    Translucent  to  opaque. 

Comp. — True  chrysocolla  appears  to  correspond  to  CuSiO,  +  2H,0  =  Silica 
3-4*3,  copper  oxide  45*3,  water  20-5  =  100,  the  water  being  double  that  of  dioptase. 

Composition  varies  much  through  impurities,  as  with  other  amorphous  substances,  resulting 
from  alteration.  As  the  silica  has  been  derived  from  the  decomposition  of  other  silicates,  it 
Js  natural  that  an  excess  should  appear  in  many  analyses.  Impure  chrysocolla  may  contain, 
tyeieddes  free  silica,  alumina,  black  oxide  of  copper,  oxide  of  iron  (or  limouite),  and  oxi<lti  of 
manganese;  and  consequently  vary  in  color  from  bluish  green  to  brown  and  black,  the  last 
especially  when  manganese  or  copper  la  praaent.  Other  Unds  are  Impure  with  carbonate  or 
ipulphate  of  copper;  and  othera  with  lead, antimony,  arsenic,  etc. 

A  kind fiomDlUenburgcontainingfiarbonateof  copper  haabeencalledtUZfandwryif*/  anothet 
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containing  llmonlte  Is  the  copper  piieh-hlende,  Eupfeipechen  or  Hepatlnerz  0«rm,  These  are 

only  mixtures. 

An  AlumiBous  chrysocolla  from  OhiH  (anal.  7)  has  been  called  pUarite  after  Profesaor  Pil-^ 
of  Agraiu.  Color  greenish  blue.  G.  —  2  62.  A  similar  miueral  from  Utah  has  beeo  examiziMl 
by  Santos,  anal.  9. 

BemidomU  occurs  at  Taffilsk,  Ural,  in  niammlllated  crusts  of  a  sky-bine  otilor.  N.  Nonlec- 
skittld  found  in  it  8'6  p.  c.  PgOs  (anal.  5).  CyanoehiUeite  of  Uemuuin  froni  NizfaDi  Tagilrk  u 
similar,  coutntDiug  6'9  P,0»  Hermann  (aual.  6).   Massive,  compact.   H.  =  4.  O.  =  2  TV 

Color  azure-blue. 

Aaperolita  of  Hermann,  with  37-35  p.  c.  HjO,  is  made  CJuSiO*  +  3HtO;  from  Tagilsk,  Russia: 
named  In  allusion  to  its  britlleness.  Somertillite  is  maiie  by  Berthier  CuSiOi  +  4H,0,  bulon  insuf 
ficient  grounds;  from  Somerville,  N.  J.    See  Ann.  Ch.  Phys,,  61,  895, 1832.  and  5th  Eil.,  p.  4»Kl 

AnaL— I,  Kobcll,  Pogg.,  18,  234,  1830.  3,  Freda  [Gazz.  Ch.  Ital.,  14,  339,  18tHJ,  Zs.  Kr. 
11,  408.  8,  Uerthier,  1.  c.  4.  Bowen,  Am.  J.  Sa,  8,  118,  1834.  5,  N.  NordtuskiBld.  I  < 
6,  Hermann,  1.  c.  7,  Erambcrger,  1.  c.  8,  Eustis,  Ch.  News.  48,  109,  1883.  9,  Santos.  I  b. 
News,  36, 167, 1877.  10,  Jannettaz,  Bull.  Soc.  Min..  9. 211, 1886.  11.  Livenudge,  3eiD.K  S.  W., 
67,  1888.  12,  13.  UutchiDgs.  Ch.  News.  36,  18.  1877.  14,  J.  L.  Smith.  Gillis's  Exped.,  2.  9i 
1854.  lA-17,  Pellc«rtQl,  &.  Kr.,  4,  408,  1880.  18,  Kobertson,  Ch.  News,  60,  20»,  1884.  Also 
5th  Ed.,  pp.  408.  m. 


O. 

1.  BogosloTsk 
3.  Elus 
3.  StmervOiiie 
4. 

6.  DemittovUe 

6.  GyanoehaleUe  3-79 

7.  PUarits  a-68 

8.  Iranhoe  H.,  Arizona 

9.  Utah 

10.  California 

11.  N.  S.  Wales 
J  3.  L.  Calif ornia 
1» 

14.  Chili 

15.  Cerro  Blanco 

16.  " 

17.  " 

18.  Oila  Co.,  Arizona  3*04 

»  At  130°.  11*92. 


SiO,    CuO    H,0  Fe,Os  A1,0, 


100-1 


86  54   40  00  20-30  1  00     —   gangue  210  =  99-84 

8541    44-43  18-72  ir.      tr.    =  98-56 

86-4     35-1  28-6  —      —  gangue  1  0  =  100 

87*35   46-17  1700  —      —    -  9l»-4j 

81-65  -  33-14  28  08  —      0*68  MgO  8-15,  P,0.  8-60  =  1 

26  90   49-63  16-52  —      —  P,0. 6-95  t=  100 

4  88-6     19  0  21-7  —    16-9  CaO  2  5  =  96-7 

84-08   33  22  31-65  —      —    =  98  95 

37  19   26-08  25-78  —    10  78  -  99  76 

49-1  .  80-4  18-0  1-2       —   CaO  0  5,  CuCl,  0-9  = 

4811    as-SS  2rS2'  tr.      —    =  99  71 

67-07   24-95  5-82  0-27     0-55  XM -53  =  100-19 

46-45   39  15  7-90  0  48     8-65  X*  2  18  =  99-66 

81*35   43-51  21-63  1*97     3-88  =  100  38 

16-62   65-80  7  30         -4-98     CaO  8  08  97-36 

26-69   39  89  24  00  1-50     0-42  Fe<>  1  82,  CaO  2-81  =  « 

35-94   81-91  28-15         9-23     CaO  3-99  =  97-32 

81  58   30  28  38-71  0  84     6  37  Md,0>  3-23  =  99  90 

»  X  =  PbO  0-26,  ZnO  0  09.  CaO  0-81,  MgO  O  S?. 

PbO  0-41,  ZnO  010,  CaO  0  80,  UgO  0-83. 
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Pyr.,  eto. — la  the  closed  tube  blackens  and  yields  water.  B.B.  decrepitates,  colon  toe 
flame  emerald -green,  but  is  infusible.  With  the  tluxes  gives  tiie  renctlons  lor  copper.  Witk 
soda  and  charcoal  a  globule  of  metallic  copper.    Decomposed  by  acids  without  gelatin ization. 

Obs. — Accompanies  other  copper  ores,  occurring  csijecialljy  in  the  upper  part  of  veins. 

Foimd  in  most  copper  mines  in  Cornwall:  at  Lit>eiheri  in  Hungary;  at  FalkeusteiD  sod 
Bchwatz  in  the  Tyrol;  in  Siberia;  the  Banat:  Thiiringia;  Schneebwg.  Saxony;  Kupferbers. 
Bavaria;  South  Australia:  Chill,  etc.  In  bluish  green  .spherical  forms  iu  the  lava  at  Monti  Bos^, 
Etna. 

In  Somerville  and  Schuyler's  mines.  New  Jersey,  at  Morgantown.  Pa.,  and  at  Wolcotivillf. 
Couu.,  chrysocolla  occurs  associated  with  red  copper  ore,  native  copper,  and  green  malacbite; 
in  Pennsylvania,  near  Morgantown,  Berks  Co.;  at  Perkiomen;  at  Coruwall.  Lebanon  Co.;  also 
with  ^ilar  associated  minerals,  and  with  brown  iioo  ore,  Id  Nova  Scotia,  at  the  Basis  of 
Mines;  also  in  Wisconsin  and  Michigan,  mixed  with  carbonate  of  copper.  Ift  fine  specimtiK 
sometimes  glassy  green,  at  the  Clifton  mines,  Graham  Co.,  Arizona;  also  at  the  Old  Globe  mioe, 
Gila  Co.,  and  at  many  other  points.    Emma  mine,  Utah. 

Chryiocolla  is  from  xpvtro'i,  gold,  and  KoWa,  glue,  and  was  the  name  of  a  material  used  in 
soldering  gold.  The  name  is  often  applied  now  to  borax,  which  is  so  employed.  But  much  nf 
the  ancient  ehrytocolla  was  a  green  stone  containing  copper  as  the  coloring  ingredient,  asd  Ihe 
best,  as  Dioscorides  says,  was  that  which  was  xirraKoiiooi  itima-iZova-ix,  or  of  a  fine  leek-gnsn 
or  prase  color;  and  the  island  of  Cyprus,  which  was  named  from  its  copper  mines,  was  a 

Itrominent  locality.  Pliny  says  the  mineral  was  named  after  the  real  ehrj/tocolta.  because  it 
ooked  like  It.  It  may  have  included  carbonate  of  copper,  as  was  tnie  to  some  extent  of  ike 
ehrpMHioUa  and  mimn&nn-^rwn  of  the  16th,  17tb.  and  18th  centuries.  The  earuteum  mmtaM* 
of  Wallerlus  included  both  chrysocolla  and  an  earthy  variety  of  the  carbonate 

KuPFKHBi.AU  G.  SiMe.  Reis.  Ural.  1. 414,  1837.  Bogoslovskite  HedOia,  Bnc.  Brit..  16, 411. 
1883.  An  impure  copper  silicate  from  the  Bogovslosk,  Ural.  It  yielded  Rose  COt  when  initn 
with  acid. 
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606.  OBLOROPAL.  Benihardi  ds  Brandea,  Schw.  J.,  36,  39,  1833.  Unghwarlt  Qloeker, 
Qrundr..  687,  18S9.  Nontronite  Berlhier,  Ano.  Ch.  Phys.,  36,  22,  1837.  Pinguite  Breiih., 
8chw  J.,  66,  8US.  1839.  Feltbol  Freiesleben,  M&g.  Orykt.  ISaclisen,  6,  130.  Grami'nite  Knmlg, 
Ber.  Died.  Ges.,  B<»iu,  March,  1837;  O.  BeigemaDD,  Jb.  Hiti.,  8U5,  1857.  Oraminile. 

Compact  massive,  vith  an  opal-like  appearance;  earthv. 
H.  =  2-5-4 -5.   G.  =  1*727,  1*870,  earthy  varieties,  the  seoond  a  conchoidal 
specimen;  2*105,  Ceylon,  Thomson.    Color  greenish  yellow  and  pistachio-green. 
Opaqne  to  sub  translucent.    Fragile.    Fracture  conchoidal  and  splintery  to  earthy. 
Feebly  adhering  to  the  tongue,  and  meagre  to  the  touch. 

Var. — C'/iloropal  has  the  above-meu  tiuued  characters,  and  was  named  from  the  HuDgarian 
miDeral  occurring  at  Uoghwar.  whence  Qlocker's  name  Uaghwurite.  It  is  describedas  breaking 
iuto  paTallelop^eds,  having  opposite  magnetic  polarity  at  oppo6{ie  angles. 

IfotUronite  is  pale  straw-yellow  or  canary-yellow,  ana  greenish,  with  an  unctuous  feel; 
dnttens  and  grows  lumpy  under  the  pestle,  atid  is  polished  by  friction;  from  NoDtron,  Dept.  of 
Dordogue,  (raace. 

Pinguite  \%  siskin  and  oil-green,  extremely  soft.  like  new-made  soap,  with  a  slightly  resinous 
luster,  not  ndlienag  to  the  tongue;  the  original  from  WolkeDMein  In  Saxony. 

Fettbol  has  a  liver-brown  color,  a  slightly  greasy  luster,  Bliining  streak,  conchoidal  fracture, 
and  Q.  =  3*349,  Breith.,  and  is  from  HalsbrQcke  near  Freiberg. 

Oraminite  has  a  grass-green  color  (whence  the  name),  and  ocenrs  at  Menzenberg,  in  the 
Siebengebirge,  in  thin  fibrous  seams,  or  as  a  feather  of  delicate  lamella;  U.  =  1;  O.  =  1'87, 
afrer  drying  at  213°  F.;  luster  and  feel  somewhat  greaay,  as  iu  pinguite. 

Comp. — A  hydrated  iron  silicate,  perhaps  with  the  general  formula  H,Fe,Si,0,, 
+  211,0  or  Fe,0,.3SiO,.5H,0  =  Silica  41-9,  iron  sesquioside  37*2,  water  20-9  =  100. 
Alumina  is  present  in  some  varieties. 

The  water  and  silica  botii  vary  much.  The  Hun^rian  cbloropal  occurs  mixed  with  opa), 
and  graduates  into  it,  and  this  accounts  for  the  high  silica  of  some  of  its  analyses. 

Ou  tbe  composition  of  this  and  related  minerals,  cf.  Collins,  Min.  Mag.,  1,'  70,  1876. 

Anal^l.  Berohanli  &  Brandes,  1.  c.  3,  Berthier,  Ann.  Oh.  Phys.,  3«,  23,  1827. 
8.  Diifreuoy,  Ann.  Mines,  3,  888,  1888.  4.  6.  Mebner.  J.  pr.  Ch.,  49,  883,  1860.  6,  Karsten. 
Schw.  J..  66,  B,  1882.  7,  Bergemann,  I.  c.  8,  Schraufj  Jb.  Min.,  355,  1877.  ft,  "Weibull, 
G.  FOr.  FOrh.,  5,  637,  1881.  10,  Thorpe,  J.  Ch.  Soc.  23,  29.  1870.  11,  Collins.  Min.  Mag..  1, 
67.  1876.  13,  Liversidge,  Proc.  Roy.  Soc.  N.  8.  W.,  Nov.  8,  1880.  18-18.  E.  P.  Bmith,  Am. 
Cli.  J.,  6,  377,  1888.  fS,  L.  N.  Chappell,  Cb.  News,  60,  330.  1884.  Also  other  analyses  6th 
£d.,  p.  461. 


1.  Ungbwar,  earthy 

2.  Noutruo,  Nontronite 

3.  Villefrance,  " 

4.  Andreasberg,  greenuh 

5.  "  S/ocA. 

6.  Wolfenstein,  Pinguite 

7.  GranUnUe 

8.  Miigrau 

9.  Starbo,  Sweden 

10.  Heppenheim 

11.  Sinallacombe.  Devon 

12.  Mudgee,  N.  S.  W. 

1 3.  Iiehigh  Ht..  Penn.,  drk.  yv>. 
it.  gto. 

"  "    y».  gm. 


14. 
15. 

16. 

17 

1& 


"  bm. 


19.  Albemarle  Co.,  Va. 

»  Over  H,SO,  11  68,  at  »C0'  7- 


a. 

SiO, 

AUO. 

FeO  MgO 

CaO 

H,0 

46-0 

830 

0-76 

SO 

20  0  =  99-76 

44-0 

390 

8-6 

21 

18  7  clay  1-2  = 
[98-6 

aoe 

40-68 

80-19 

3-96 

2-87 

28-0   =  100-20 

40-60 

33-70 

1  09 

3-26 

1-11 

21-83  =  100-48 

46-31 

86-33 

ir. 

20-88  =  102-91 

2-815 

86  90 

29-50 

1-80 

6  10 

0-45 

3510  Mn,O.0-16 
[=  100 

88-89 

35-46 

6-87 

2-80 

0-75 

0*56 

38-86  MnO  0-67. 
[K,0  114  =  100 

42  98 

38  91 

3-19 

3-84 

3  85 

18-83  =  9954 

3  19 

48-59 

32-54 

9  00 

0-55 

ir. 

2  00 

7-05  =  99-91 

40 -SO 

86-44 

tr. 

3-68 

30  98  =  100-40 

1-89 

89-70 

21  94 

10  92 

014 

35-41*  alk.  [1-88J 

1-94 

49-66 

29  11 

051 

2-61 

17-58»Nafo(H», 

rK,O017  =  100-19 

40-81 

89-80 

19-79  i=   99  90 

30S8 

42-79 

89-19 

19  09  -  101-07 

41-16 

80-79 

2-05 

0-31 

20-79  K,0  4-54 
99-54 

41-41 

85-35 

804 

20-45  =  100-35 

48-54 

80-52 

17-71  =  100-77 

44-63 

11  04  25-95 

tr. 

17-66  E,0  0-94 
[=  10010 

306 

88-64 

23-18  30  05 

0-04 

0-44 

1-09 

15-71  =  981S 

0  Combined  5-22. 


pyr^  sto.— Tfelds  water.  B.B.  infusible,  but  turns  black  and  becomes  magnetic.  With 
tbe  fluxes  gives  reactions  for  iron.   Cbloropal  is  partially  decomposed  by  hydrochloric  acid; 
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pingulte  la  completely  decomposed,  with  Bepandon  of  pnlTenilent  lUicB,  while  noBtnnito 

gelatinizes  with  hydrochloric  acid. 

OlM.— Localities  are  mentioned  above.  The  locality  of  chloropal  at  Meenaer  Stdober^gta 
near  GOltiDgeu;  mnguite  occurs  also  at  Sternberg  io  Moravia. 

The  Lehigh  Ht. ,  Pa.,  locality  la  south  of  AUentown,  Dear  HountainTille,  where  ft  oceois  in 
coDnectiOD  with  Iron  deposits. 

Named  from  x^'^poi,  green,  and  opal. 

Chloropal  also  occurs  (C'burcb,  Cb.  News,  2,  71,  186fl)  in  a  felds^r  quarir,  near  the  old  tin 
mine  known  as  Carclase,  not  far  from  St.  Austell,  in  Cornwall,  associated  wilh  fluorite;  it  is  tbe 
variety  wliicti  has  been  named  graminite. 

Glasurite.  Protonontronite  a.  Knop  [Vers.  Oberrh.  Q.  Ver.  Stuttgart,  18,  1388],  Zs. 
Kr.,  18,  868,  1891.  Imperfectly  cbarncterized  silicates  occurring  in  amygdaloidal  caviues  ia 
the  limburgyte  of  Sasbach  in  the  Kaiserstuhl.  Qlaturite  is  a  browniah  yellow  substance  mixed 
with  calcium  earbooate,  etc.,  appearing  in  layers  as  a  glazed  coating  of  the  cavities.  Afta 
partial  puriflcatioD  the  results  of  analysis  1  were  obtained. 

Protonontroniu  Is  a  dait  leek-green  substance  which,  mixed  with  caldum  carbonate,  fonu 
a  greenish  white  fatty  mass  filling  ue  cavities  entirely.  Compodtlon  of  material  freed  from  the 
carbonate  in  analysis  2: 

SiO,        A1,0.        Fe,0,         FeO        MnO        MgO        OaO  H,0 

5120  8-29  19-63  —  025  404  —  1680   =  100-20 

48-52  5  94  —  6  00  0-69         24-73         8  79         lO'TO   =  9fl-86 

Anthosiderite  Hau»m.,  Gel.  Adz.  Q&tt.,  281,  1841. 

Id  tufts  of  a  fibrous  structure,  and  sometimes  collected  Into  featheiy  fiowera.  Resembles 
cacoxene.  H.  =  6-5.  G.  =  8.  Luster  silky,  a  tittle  chatoyant  on  a  fresh  fracture.  Color 
rtcber-yellow  and  yellowish  brown,  somewhat  grayisli,  rarely  white.  Powder  brown  to  colorlesi. 
Opaque  or  slightly  subtrausluceot.   Gives  spu^  with  a  steel.  Tough. 

Composition.  2Fe,Oi.98iO«.2HiO  =  Silica  60  8.  iron  sesquioxide  85-7,  water  4-0  =  100. 
Analysis  by  SchnedermaoD  (1.  c,  and  Pogg.,  62,  202,  1841}  of  the  yellow  variety: 

{  8iO,  60-06  Fe>0.  84-99  H,0  8*69   =  96-66 

B.B.  becomes  reddish  brown,  then  black,  and  fuses  with  difficulty  to  a  black  magnetic  slag. 
Decomposed  by  hydrochloric  acid. 

From  Antonio  Perelra,  in  the  province  Minas  Geraes,  Brazil,  where  it  la  intimatdy  awodateil 
-with  magnetic  inm.   Nauwd  from  ay^oi,  fimoer,  and  a^i/poc,  iron. 


606.  msmaBIUTB.  Hiaingerit(fr.  Riddarhyttan)  B«n..  Pogg.,  13,  505, 1838.  Degerfiit 
Bftmberff,  Bidr.  Fial.  Nat.,  1,  4,  Mio.  Ges.  St.  Pet.,  1860.  1851,  N.  NoidenskiOld,  Verz.  FinL 
Min.,  1852.  Skotiolit  Arppe,  Finak.  Hin.,  18,  1857.  HaDganhlilngerite  WtibuU,  Ofv.  Ak. 
Btockh.,  41,  No.  9,  21,  1884. 

Amorphous,  compact,  without  cleavage. 

Fracture  conchoidjil.  H.  =  3.  G.  =  2-5-3*0.  Luster  greasy,  incliaing  to 
Titreous.    Color  black  to  brownish  black.    Streak  yellowish  brown. 

Gomp. — A  hydrated  ferric  silicate,  but  of  uncertain  composition,  the  material 
analyzed  being  in  most  cases  of  questionable  homogeneity. 

Var.— (1)  Huingerite,  (2)  Dege}-6ite,  G.  =  2'54,  Holmberg;  H.  =  S'6;  color  blackish  green 
to  black.  (A)  Sc^tioliie;  G.— S-09;  11.  —  ^;  coloi  dark  green  to  black  (and  named  from <rjrbr(o^ 
dark):  cuntairis  much  magnesia,  and  less  water  than  hisingerito. 

Manganhutingeriie  from  Vestra  Silfberg,  Sweden,  anal.  i4,  fr  an  alteration-product  of 
knebuiite,  probably  not  homogeneous.    G.  =  2-469. 

Anal.-l-lO.  Cleve,  Oberg,  Lindslittot,  NonleiiskiOld.  Thoreld,  Ofr.  Ak.  Stockh.,  33, 168; 
1866.  11,  Rg.,  Pogg.,  76,  m,  1848.  12,  Thoreld,  Ofv.  Ak.  StOckh.,  169,  1866.  18.  Arppe. 
1.  c.  14,  Weibull.  1.  c.  15,  Rand,  Proc.  Ac.  Philad.,  304, 1873.  16,  F.  W.  Clarke,  Am.  J.  Sa, 
34, 188,  1887.   17,  Church,  J.  Ch.  Soc.  23,  8,  1870. 


1.  Riddarhyttan 


8.  Sol  berg,  Norwi^ 
4. 

5.  Jord&sen 
6  Liiugban 

7.  WaUlemarsvik 

8.  Orijftrvi 

9.  Tunabcrg 


SiO, 

A1,0, 

Fe,0, 

FeO 

HnO 

MirO 

CaO 

H.O  H,O(10O-> 

85-02 

1-20 

39-46 

2-20 

0  80 

tr. 

10-50    11-20  insoL 

[0-96=101-33 
80-78  =100-46 

85-08 

1-38 

40  28 

223 

0-85 

0-36 

86-83 

82-14 

708 

8-60 

1088  11-66=10019 

87  55 

117 

30-57 

7-00 

2-91 

1-41 

7-Sl    18-11  =  100-93 

84-90 

8600 

9-20 

267 

013  9-33=101^ 

85  71 

27-70 

7-52 

8-02 

1-68 

1-48 

10-64   12-19=  M-94 

83-66 

39-ftO 

2-30 

2-95 

11-73     0  87=  99-90 

86-93 

HI  87 

8  92 

206 

7-59  13o6=1009a 

37-14 

1-89 

30-24 

3  02 

017 

6-06 

10-95   10-61=  99-56 
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SIO,  A1,0,  Fe,0|     FeO  HnO  HftO  OO      H.O*  H,O<100«) 

10.  Lingban,  SootMUt            86  78     —  84  97   8  0»    tr.  8-75  —      3-20     6-80=  99  04 

11.  Riddarhyttau.fiM.             88-07     —  84-78  17-59     —  0-48  a-5«  IV&i     —  =100 
13.  DegerO,  IMgeroUe              84  15  0-70  88-68   1-08     —  2  88  3-70     7-94   11*60  ioflol. 

[1-64=  100  83 

13.  OrijUrvi,  8eoti<^  40  97  OitO  18-04  11*70    —  10*68  0-88    8-79     7-68=  98-74 

14.  Vesira  isilfberg  87  09   1-39   84  84     —  15-60*  2-63   1  93     7-81     —  =l00  e7 

15.  Gap  Mine,  Pa.  85-40     —    27  46  13-58     —      —      _      9  89   14  80=  99  58 

16.  Alex.  Co..  N.  C.  81-16   8  06   86-86>>   —      ~    5'48     —    30-50     —  =101-01 

17.  LoBtwttlUel  86-14    —    S2-94    —     —  10*49     —  s=  99-B7' 

»  HniO. .         ^  Chiefly  but  not  wholly  FeO.        «  Abon  100°.        *  AUo  FiO.  0-8S. 

A  mineral  from  Duf^town.Toun.,  peeudomorpfa after  caldte,  gave  Genth:  SiOt  24'48,FetOi 
49  03.  ZnO  117,  HgO  0-41,  CaO  188,  B.O  38  70  =  lOO'SS    Am.  Phil.  Soc.,  34,  21.  1887. 

Fyr.,  etc. — Yields  much  water.  B.B.  fuses  with  difficult}'  to  a  black  magnetic  slag.  With 
the  fluxes  givea  reactions  for  iron.   In  hydrochloric  acid  easily  decomposed  wftfaout  gelatinizing. 

Obs.—J'ound  at  the  various  localities  mentioned  above.  At  Riddarhyttan  it  occurs  In  rem- 
form  masses  associated  with  pyrite  iu  a  copper  mine,  and  is  a  result  of  alteration;  at  DegerO. 
near  Helsingfors,  Finland,  in  a  silver  mine. 

Named  after  the  Swedish  chemist,  W.  Hislnger  (1766-1863). 

GiLLiMGiTB.  Svart  Stenart  (fr.  GilUnge)  JJmnger,  Aih..  3,  804,  1810.  Gilliogit  Hitinger, 
Hin.  Geogr.  Schwed.  (WObler's),  103.  1826.  Thraullt  (fr.  Bodenmais)  JOtl.,  Fogg.,  14,  67,  1828. 
TnuUt. 

Amorphous  to  compact.  H.  =8.  G.  =  8*046,  Glllinge,  Hisinger.  Luster  shining  to  dull; 
surface  of  fracture  earthy.   Color  black  or  blackish.  . 

Anal.— I,  Hisinger,  Afh.,  3.  804.  a  Rg..  Pogg.,  76,  400,  1848;  also  Hoglund  and  Tamm, 
Ofv.  Ak.  Stockh.,  23.  169,  1866.  8,  Hermann,  J.  pr.  Ch..  46.  388.  1849.  4.  Hisinger,  Pogg., 
13,  005, 183a   fi,  EobelU  L  a 

SiO,     AUO,    Fe,0,     FeO     MgO     CaO  H,0 

1.  GUIinge  27  50      6-60      53-37»      _        _        —       11-75  =   97  08 

2.  "  82-18        —       80-10      8-68      4-22      fi-QO      1987  =  100 

8.  OriiRrvi  29  61        —       10-74     87  40      7  78        —       1800  =  98-53 

4.  Bodenmais,  ThrandOe      81-77       —  48-87  —        —      SO-QO  =  101 64 

«.  "  81*38       —       48-42      6-70       —        —      19  12  =   99  02 

*  Incl.  0-77  Mn,0,. 

Yields  much  water.  B.B.  fuses  at  5  to  a  black,  slaggy,  opaque,  magnetic  globule.  Decom 
pcwed  by  hydrochloric  acid. 

From  Qillinge  mine,  in  BOdermanland,  Sweden,  whence  the  name.  ThrauUte  (named  from 
B0atfXoi,Jhiga^  occurs  at  Bodenmais,  three  leagues  from  Zwlesd,  in  Bavaria,  with  vivianite. 
etc. 

JoLLTTB  Fr.  V.  Kobell,  Ber.  Ak.  Mtlnchen,  168,  1865. 

Compact,  amorphous.  H.  =3.  Q.  =  3'61.  Luster  Weak,  greasy.  Color  dark  brown, 
with  greenish  powder.   Analysis. — Eobell. 

SiO»  35-55  AUG,  27-77  FeO  18-67  MgO  6  66  H,0  1818  =  99  88 

Occurs  at  Bodenmais  in  Bavaria,  with  pyrite,  vivianite,  tolite,  etc.  Resembles  a  hisingerite 
In  which  the  iron  is  replaced  by  alumina.    Named  after  the  pliysicist,  O.  Jolty. 
2f  ELANoraDERiTB /.  P.  Cooke,  Am.  Ac.  Sc.,  10,  451,  1875. 

Amorphous;  compact  H.  =  4*5.  G.  8-891.  Luster  vitreous,  Inclining  to  resinous. 
Color  black,  wiUi  a  tinge  of  red.   Streak  brownish  to  brick  red.  Subtranslucent. 

If  homogeneous,  a  basic  hydrated  iron  silicate,  having  the  formula  FeaSi0i4.6H,O  or 
4Fe,O..Si0..6H,0  =  810,  7  4,  Fe.O.  79-2.  H,0  18  4  =  100.   Analyids.— W.  H.  Melville,  ibid.: 

%  SiO,  7-48         Fe,0,  7S18         At,0,  4  84        H,0  (above  100*)  7*68,  100°  6-17  =  100  74 

In  the  closed  tube  decrepitates  and  gives  off  water.  RR  fuses  at  4^  to  a  magnetic  mass. 
<^latinize8  with  hydrochloric  acid. 

Ijocality,  Mineral  HUl,  Delaware  Co.,  F6nn.  Named  from  ft^\ai  and  tr^tfpos,  in  allusion 
t^y  the  black  color. 

Oenth  (2d  Rep.  Min.  Pennsylvania,  p.  316,  18TO)  suggests  that  melanosiderite  is  only  a 
■variety  of  an  iron  hydrate,  probably  a  limonite.   If  the  silica  Is  an  impurity  the  composition  is 
^^actly  that  of  limonite,  as  Cooke  remarks;  he,  however,  regards  it  as  a  basic  silicate  on  the 
jE-rouDd  of  its  vitreous  luster,  fusibility,  definite  composition,  uid  the  fact  that  It  gelatinizes 
ith  acids. 
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Atasite  /.  Krenner  [FOldt.  trtesitO,  2,  105,  1881J,  Zs.  Sr.,  8,  587.  1888.    Occun  at 
limontte  deposits  of  Uie  AtuUwI,  Oomitat  Szatbm&r,  Hiingar;^,  and  locally  known  as  Bit% 
pteh&n.   Massive,  black,  but  in  tbin  splinters  translucent,  giving  a  red  fwlor.  Fracrture 
cho  idal.brittle.    Luster  vitreous.    H.  =  8  5.    G.  =  8  83. 

Composition,  according  to  Loczka,  stated  to  be  5Fe30t.2SiOi.9HtO.  Acetic  acid  disK>'T« 
the  iron  and  leaves  the  silica  in  transparent  colorless  and  glassy  particles.  Frobftbly  onljii 
dliceoos  limonlte.  I 


607.  BBMBNTTrE.   Q.  A.  E6nig.  Proc.  Acad.  Pbilad.,  810,  1887.  I 
In  radiated  stellate  masues  with  small  foliated  strnctnre;  leaembles  waa 

pyrophyllite. 

Cleavage:  perfect,  and  structure  nucaceoas.  Soft.  6.  =  2*981.  Lust-r 
pearl;.   Color  pale  ^yish  yellow. 

Comp. — ^Approximately  2MnSiO,.H,0  =  Silica  42*9,  manganese  protoxide  50-:, 
water  6  '4  =  100.  i 
AnaL— K5nig,  1.  c:  I 

S10>  89  00    MnO  4S12    FeO  [8  76]    ZnO  3  86    MgO  8  88^     H.O  8*44  =  100 

»  CaO  trace. 

Pyr. — Fuses  readily  to  a  black  glass;  reacts  for  manganese  witb  tbe  fluxes.   Water  expeDed  i 
above  100°.   Dissolves  in  hot  hydrochloric  acid  without  gelatfaiizaiion.  ' 
Obs.— Oceans  closely  associated  with  calcite  at  the  zinc  mines  tit  Franklin  Furaace^  K  J. 
Named  after  Mr.  U.  S.  Bement  of  Philadelphia. 

608.  OARYOPnirB.   Karyopilit  A.  Hamberg,  G.  Ffir.  FOrb.,  11,  27,  18S0. 

Massive.  Id  stalactitic  and  renfform  shapes,  compact  within,  tbe  outer  portions  sbowii^s  ' 
etmcentric  radiate-flbrous  structure;  forming  a  felted  mass  as  seen  under  the  microaotHie. 

H.  =  8-3-5.   G.  =  a-88-3  91.   Color  brown  on  the  fracture.   Double  refraction  weak. 

Extinction  probably  parallel. 

Oomp— Approximately  4Mn0.3SiO..8H,O. 

AnaL — Hamberg,  1.  c.    The  material  not  entirely  pure. 

SiO,      MnO     MgO     CaO      HtO        PbO  Fe,0, 

86-18      46*46      4*80      0-28      9  81'       0  S7      1-83  A],0. 0-86,  alk.  0-20^  Gl  0-0»  =  SMI 
*  Given  off  between  115'  and  a  low  red  heat. 

Easily  soluble  in  strong  acids. 

Obs^Occurs  at  the  Harstig  mine  near  Pajsberg,  Wermlaiid',  Sweden,  with  cryMalliKd 
native  lead,  sarkinile,  biandtite. 

Named  from  Kcipvov,  wUnui,  and  ffiAoS,jU(.  i 

609.  NBOTOOmi.  Neotokit  N.  Narderumd.  Yen.  Finl.  Min.,  186S.  Wittfngtt  it,  fk 
Vattenhaltlgt  Manganoxid-eiltkat  </:  Bahr,  Ofv.  Ak.  Siockh.,  7,  240, 18S0.  Stratopeil  L/. 
Iffslitrdm,  ib.,  148,  1851  (with  mention  of  "Neotokit"  and  "  Wittingit "). 

AmorphouB.  H.  =  3-4.  G.  =  2-64-2'8-  Luster  dull,  sometimes  feebly  submetallk.  I 
Color  blacK  to  dark  brown  and  liver.brown.    8tre»k  dark  brown  to  black.  Opaque. 

Oomp. — A  bydrsted  silicate  of  manganese  and  iron,  but  of  very  doubtful  composition. 

NeotoeUe  is  Included  by  NordenskiOld  along  with  stratopeite.  and  good  authority  appctn  | 
thus  to  be  given  for  setting  aside  the  older  analysis  of  it  by  IgelstrOm.   In  itraiopeUe,  Q-  ■=  J-H 
according  to  Igelstr&ra;  in  naotocite  and  wittingUe,  G.  ~  3-7-3'8,  according  to  N.  Nordendtiiild. 

AnaL— 1-4.  Cleve  and  A.  £.  NordenskiOld.  Ofv.  Ak.  Stockh.,  33,  169,  1866.  5.  Nonkfr 
aklOId,  J.  pr.  Ch.,  100. 133,  1867  and  1.  c.   6,  7,  Bahr,  1.  c. 

a.        SlOt  Al,Oi  FetOi   FeO  Hd,0|  HnO  CaO  H,0*  H,0(1(»^  i 

1.  Pajsberg,  Stratopeita  2-78    85-83   —    8  20     —     —   29-87  8-66   —  10-08  6-08 

3.  ■'  "  35  05   —     1-88     —     —   88-49  fi-27  0-47   9-81    «  »1 

a  Gestrikland,  Ntotoeite  2  70    85-79   —  10-90  13-98   —   20  51  2  44  0*58  8  48  7  39= 

4.  "  "      3-94    84-88  1-57  18  68   8-88    —   83-67  B-50   —     9  80  8-07= 

B.  Bredvlk,  WUUngiU  89  72  —    2  06    —      84-76      1-31  0-69  13-86  va=V»-^ 

•.Klapperud  8  88    86  80  1-11   0-70    —  47-91    —  4*48  0-61   «-48  -=152 

7.       "  8-98    84  73  1-09  10-46    —  48-64    —  0-86  0-66  9-76 

>  Above  100^ 
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I?yr^  etc. — Yields  much  water.   ReactloiiB  with  borax  for  manganeie  and  iron.  Dtfflcnltly 

fusible  lo  infusible. 

Oba.— Occurs  with  rhodonite  at  Pajsberg,  Filipstad,  Sweden  ($tratopate);  Gestrikland 
{neotociU)  ia  Sweden;  at  lugoa  {ib.),  flalaad;  at  Wittinci  (ieitUnffiie)  Id  Btorkyro,  Finland;  at 
Bredvik  (ib.)  in  West  Oothland;  at  Elapperud  in  Dalecarlb. 

Named  from  yeoroKof,     recent  oi^tu.   This  name  antedates  stri$lopeite. 

A  hydrated  manganese  ailtcute  near  uc<^tte  and  stratopeite  from  the  DUlenburff  mininc 
T^CtoQ.  Oermauy,  has  been  investigated  by  A.  Schneider,  Jb.  preuas.  Q.  Landeeanstnlt.  472  et 
aeq.,  i&il.  The  maogaoese  ore  (Kieselmungan)  is  a  heterogeneous  mass  Tarytog  from  yellowish 
brown  to  reddi^  brown  Id  color.  It  has  been  derived  from  the  alteration  of  a  silicate  of 
man<ftnese  protoxide,  which  last  Appears  in  the  ore  in  tbin  layers  aud  kernels  surrounded  by 
reddish  layers.  H.  =  3-4.  G.  =  a'465.  Luster  greasy.  (Jolor  amber-yellow;  streak  yt'llow- 
brown.  Doubly  refracting.  Optically  biaxial,  positive.  Composition  approximately  given  by 
anaL  1  by  B&rwald,  but  the  material  not  eutirely  pure.  Anal.  2  gives  the  composilion  of  dark 
red-br^wn  portions,  amorphous,  H.  z=  4,  Q.  =  2'675.  mixed  with  limooite,  calcite,  etc 

SiO,   AUO,   Fe,0,    MnO    CaO    MgO     HiO  CO, 

1.  86-64    S-00      8  03     89  36     1-75     I  Sl     IS  M    060  alk.  iimM.  =  8611 

2.  80-21     2-aO    12-4ft     8916    6-04    008     1662    340  =  lOOSO 

KlipsteiDfte  Is  another  hydrated  mangauese  xilicate,  bni  Impure.  See  p.  881.  See  also 
hydiorhodonite,  p.  881,  hydrotepbroite,  p.  408,  epigeulteor  neotesite,  p.  4S8. 

Pkrwithitb  /.  H.  CoUine,  Mlo.  Mag.,  2,  91, 1878;  3.  89,  1879. 

Massive.  Fracture  ooncholdal.  Brittle.  H.  —  8-3.  O.  =  2-^.  Luster  vitreous.  Coloi 
dark  amber  to  reddish  brown.   Transparent.  Analysis: 

f  StO,  86-40    HnO  87  63    FeO  2  52     H,0  21-80     HnO.  fr.     U>0. 0  80     Cu  tr.  =  98  64 

Formula  HdSIO.  +  3  HiO.  B.B.  fuses  with  difficulty.  Occun  with  quartz  and  rhodochrosite 
to  the  district  of  Fenwith  (whence  name).  West  Cornwall 


APPENDIX  TO  BTDROUB  BILICATEB. 
Allofhitb  Webeky,  Zs.  G.  Oes.,  26,  899.  1678. 

In  dense,  mlcro-crysialliDe  masses,  on  fracture  dull,  and  easily  polished  to  a  greasy  luster 
by  the  hand.  G.  ^  3'041  Leffler.  Color  pale  grayish  green.  In  appearance  very  aimilar  to 
pseudophite;  distinguished  from  serpentine  by  inferior  hardness.   Anaiy^ — Leffler,  1.  c: 

BiO.  86-38      Al.0,81-92       Fe,0.  216       Cr,Oi  0  86       MgO  86-58      H,0  3  97  =  99-66 

The  water  goes  oit  only  at  a  hlgft  temperature.  Occurs  at  Langenbielau,  Sllesta;  also  at 
Belcbenstein.   From  a  quarry  of  limestone  occurring  in  the  gneiss. 

Ahtillite  C.  U.  Shepard.  App.  C'at.  Meteorites,  Amherat.  Mass.,  1873. 

Massive  and  crvstalliee,  presenting  minute  coppery  laminae  with  a  fibrous  cleavage. 
H.  =  3-r>~4.  a.=  2-d2.  Color  dark  greculah  brown.  An  analysis  gave:  BiO,  39  80,  MgO  86-12, 
FeO  6  70,  H,0  10-79,  with  traces  or CrgOi,  GaO,  E,0  98-91.  This  composition  approaches 
that  of  serpentine  or  deweylite. 

Aqdacrzptite  a  U  BJifpard,  Am  J.  Sc.,  46,  356,  1868. 

Massive,  occurring  in  irregular  polyhedml  fragments,  with  flat  or  coucave  surfaces. 
R.  —  2'5.  G.  =  2  05-208.  Luster  dull.  Color  yellowish  brown.  Streak  orange-yellow. 
Brittle.  Adheres  to  the  tongue.  Falls  to  pieces  in  water,  with  a  crackling  noise.  Analysis. — 
J.  H.  Eaton,  1.  c: 

G.  =  2  05  SiO,  48  08      A1,0,  5  56      Fe,0,  13-30      MgO  19  58      H,0 17  40^97-87 

Decomposed  by  hydrochloric  acid.    Found  io  a  vein  in  serpentine  al  West  Chester,  Pa. 

Arctoutk.    Arktolile  Blomttrand.  "  Elt  hOgnordiskt  mineral,"  G.  F5r.  Fiirh.,  5.  210, 1880. 

Occurs  in  a  crystalline  limestone,  forming  small  irregularly  curved  crystalline  plates,  gener- 
ally oompnct,  occasionally  showing  prismatic  angles  of  64°-66  >  SjOgren.  H.  =  S.  G  —  8*08. 
Oolorless  or  yellowish  to  greenish.  Analysis: 

SiO.       TiO,       A1,0,      Fe,0.       CaO        MgO      Na,0      K,0  H.0 
f  44-93        0  88        38-56        1-24        13  28        10  80        I  TS        O  TO        8  64  =  99-74 

This  corresponds  to  H,U  iCa,Mg)0.Al,0,.3Si0,.    B.B.  fuses  with  difficulty  to  a  white 
enamel;  partially  attacked  by  acids  witli  the  separation  of  flocculent  silica 
Fouud  in  18G1  on  Hvitholm,  near  Spilzbergen 
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BALVBAiDrrs  EeddU,  Hin.  Hag.,  4, 117, 1880. 

Structure  saccbaroidal.  H.  s  6.  G.  =  3-91.  Color  pale  pniplidi  brown.  Analygb  of 
dark  variety: 

8iO.       A1iO>      Fe.O,      HnO       MgO        CaO  Na,0       E,0  H,0 

-M'Ol       20-11                    0  79        S'SO        13  47  2  73        I'Sd       4-71  *=  100-03 

B.B.  fuses  with  intumescence  to  a  vesicular  pate  blue  glass. 
Occurs  Id  a  granular  limestone  at  Balvraid,  InTemess-shire,  Scotland. 
BARBTTtTB  Botnbicci  [Atti  della  Soc.  Ital.  di  Sa  Nat.,  111.  JIj.  UIq.,  750,  1868;  Hln.,  2, 
778.  1H75. 

In  Dodurar,  radiated,  and  fibrous  masses.  H.  =  3'$.  Or.  =  S'S.  Color  apple-green.  Streak 
vhite.  Feel  sonny.  Analysis  by  SesLini:  SiO>  80'96.  A1«0.  1-59,  KeO  717.  CaO  88-87,  UfO 
fl-96.  CO,  9-11,  H,0  1-80,  alkalies  witli  SO*  and  P«Oi  6  84  —  lUO.   From  Traveiwila  In  3ie 

province  of  Ivreu. 

BuitECKiTB  or  Vbeckitb  Beddlc,  Mfn.  Mag.,  3,  57,  1879. 

Fine  granular,  scaly;  soft  and  friable.   Occurs  as  a  light  apple-green  coating  on  quirts 
crystals.   An  analysis  gave: 

SiO,       A1.0,       Fe.O.       FeO        MnO       CaO        MgO       H,0  alk. 
84-82        7 16        13-71        Sll        0-41        1808       838        17-77*       tr.  =  M-48 

1-03  at  100*  C. 

Soluble  In  hydrochloric  acid.   From  a  cavity  in  a  boulder  of  ayenitic  gntnile,  found  on  the 
hill  of  Ben  Bhrecit,  near  Tongue,  In  Siitbcrlaud.  tjcotland. 

Bhavaibitb  B.  Mallard,  Bull.  Soc.  Min..  1,  5,  1878. 

In  thin  layers  and  schistose  masses  consUting  of  fine  crystalline  fibers,  mostly  parallel  fat 
position.  Unctuous  to  the  touch.  Fasie-like  when  wet.  H.  —  1-3.  G.  =  2  8.  Color  gray  to 
greenish  gray.  Optically—.  Extinction  paralleL  Double  refraction  strong;  ^  =  40°.  Analfsb: 

SiO,  51  4      Al.O,  18-9      Fe.O,  4  0      CaO  2  0      MgO  8-8      K,0  6  5      H,0  IS'S  =  W-4 

B.B.  fuses  easily  to  a  white  glass.  In  the  closed  tube  gives  off  water  and  becomes  brown. 
Partinlly  iittncked  by  acids. 

Pound  in  layers  in  ihe  conland  bllumlnousschistsof  Noyant,  Allier  Dept..  France.  Named 
after  the  French  crysUiUographer.  M.  Bi-avais.  Starkl  compares  bravaisite  with  the  Weimrit  at 
Anua-Capelle  and  elsewUere  in  Austria,  cf.  p.  616,  and  Jb.  O.  Reichs.,  33,  654,  1883. 

Chonichite.    Cliouikrit ».  Kobetl,  J.  pr.  Oh.,  2,  51,  1834. 

Massive,  crystuUiue  granular,  or  compact.   H.     2-5-8.   0.  =:  2-91.   Luster  weak  silky, 
to  glimmeEing  or  dull   Color  white.   Analysis,  Kobell: 

810,88-69       AUO,  1712       FeO  1-46       MgO  22  50       CaO  12  60       H.O  9  00  =  98-8T 

Fuses  with  intumescence  at  8  5-4  to  a  grayish  white  glass,  and  is  decomposed  by  hydro- 
chloric acid,  the  silica  separating  in  powder. 

Forms,  with  pyrosclerite,  Mcams  in  serpentine  on  Elba.  Named  from  jitoyf^a.y^M^,  smd 
KptToi,  teat,  its  fusibility  distinguishing  it  from  some  allied  minerals. 

Stated  by  Groth  to  be  essentially  decomposed  feldspar  mixed  with  diallage. 

Datreuxitb  De  Ktminek,  Bull.  Ac.  Belg.,  46,  240,  1878. 

In  aggregates  of  slender  lamins  appearing  like  acicular  ciystals;  parallel  eztinctioii; 
resembles  asbestus.  Cleavage  transrerse.  Color  white  with  a  tinge  of  flesh-red.  Luster  peftily. 
Analysis  of  material  free  from  impurity,  except  quartz: 

}  SiOt  30-94    AUO.  83-59    HnO  5-36     MgO  110    H,0  4*19    re.O.  or  FeO  fr.  =  1OO  07 

The  amount  of  quart?;  was  determined  as  from  IS  to  18  p.  c. ;  in  the  above  analysis  lS'63p.  c. 
Slightly  atrucked  by  acids.  Occurs  in  quartz  veins  in  the  Ardennes  schists,  at  Ottre.  Belgium. 
Earned  after  M.  Ch.  Duvreux 

Lacroix  shows  that  davreuxite  is  simply  a  hydrated  mica.  Optically  — .  2E  =  70'.  Bx 
X  cleavafre  (001).    Bull.  Soc.  Min.,  9,  5.  1888. 

Dbbmatin  Breithaupt,  Char.,  104, 1832.  Massive,  renifonn,  or  In  crusts  on  serpentine,  of  a 
resinous  Ulster  and  green  color.  Feel  greiisy;  odor,  when  moistened,  argillaceous.  Apparently 
(.ith  KA.,  p.  471)  n  hydrous  silicate  of  iron  and  ma^esium  near  deweylite,  but  probably  a  mixt- 
ure. From  Wnldheim  in  Saxony.  The  name  is  from  Sepfta,  sAwi,  alluding  to  Its  occamnoft 
as  an  incrustation. 

DnpoRTHiTE H.  Collins,  Min.  Mag.,  1,  226.  1877. 

In  fibrous  masses  occupying  lissurcs  in  serpentine.  H.  =2.  G.  =  2-78.  Luster  lUfcj. 
Color  greenish  to  brownish  gray.   Flexible  in  thin  fibers  like  asbestus.   Analysis  gave: 
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BK).       A1.0.      FeO       UgO       CaO      Na>0  H,0 

48-31  II  U      0*1»       0  49       8-90  H.0  bTgnwoopic  0*68  =  M*9I 

About  half  the  water  goM  off  only  at  an  elerated  temperature.  From  Dnporth,  near  8t 

Austell,  Cornwall. 

Efhksitb  J.  L,  Bmith,  Am.  J.  Sc.,  11,  5»,  1851,  48,  264,  1869. 

Au  alteration-product  of  corundum  Into  flbrolite  subeequenily  Into  potash  mica,  and  coa- 
talning  more  or  len  of  tlie  original  mineral.  From  the  emery  lonllty  at  Onmuch-dagb  near 
Ephesua. 

iMte^'tt  of  Lea  (Proc.  Ac.  Riilad.,  44, 1867)  from  UnlonTlUe,  Fenn.>  Is  a  similar  mixture  ftf 
damourlte  and  corundum.   Cf.  8.  F.  Sharpies,  Am.  J.  Sc.,  47.  819, 1869,  and  later  Genth,  Am. 

Fhil.  Soc..  13,  m,  1878. 

FORCHHAMMKRITB  JXNfiUs,  Edc.  BHt.,  16,  419,  188S. 

Massive,  granular.  Luster  subreainous  to  dull.  Color  dark  green.  Compodtion  stated  to 
be  Fe»i0..6H)0.    FilrOer  Is. 

OniiLsrra  Fiaeher,  A/.,  Hln.  Chem..  704,  1875;  Zs.  O.  Ges..  28,  386. 1876. 

HassiTe.  Color  grayuh  yellow.  0.  =  8*404.  AnaL— 1,  made  in  Kammelsbetg's  laboratory; 
9,  iig..  Ua 

SlOi        A1.0,       Fe,0.        UgO         CaO  H.0 
1.  88-75         4-88  16-83         9*48  36-S3         878   =  99-68 

9.  87-88  7*77  lff-6S         9-7S  36-67  8'80   =  100-98 

Corraponds  (Rg.)  to  8(Ca,Mg}0.3(Fe,Al).0>.7SiO.,4H,0.  Earlier  analyses  by  Fellenberg 
and  others,  giving  very  diflereni  resulu  (08  p.  c  SiOt,  etc)  are  discarded  by  Rammelsbefg. 
B.B.  fuses  on  ttie  edges  to  a  darit  glass. 

From  Giuilsalp,  Griaons,  Switzerland. 

Groppite  Svanberg,  Ofv.  Ak.  Slockli.,  3,  14,  1846. 

Crystalline,  with  one  distinct  clmivage  allordiiig  a  broad  cleavage  surface,  and  two  othera 
less  distinct.  Fracture  splintery.  H.  =  2*5.  G.  —  2  73.  Tbiu  splinters  translucent.  Color 
rose- red  to  brownish  red.   Streak  paler.    Analysis.— Svanbcrg,  1.  c. : 

8iO«       AltOi      Fe,0.       UgO        CaO      NaiO       E.0  H,0 
45*01        33-65       8-06        13'38       4-65        0-21        3-38       711  iuaol.  O'lS  10018 

In  a  matnas  yields  water.  B.B.  whitens,  and  on  thin  edges  shows  only  Incipient  fusion. 
From  a  limestone  at  Gropptorp  In  Sweden. 

Fiaani  found  for  a  related  mineral  occurring  iu  green  grains  in  anhydrite,  Bull.  Soc  G. ,  33, 
25.  1864: 

SIO.  48-20    AJiOi  19.70    FeO  8  88    HgO  13-60    CaO  164    alk.  [7*33]    H.O  7-06  =  100 

HTDROfiiuciTS  WattergfiauMn,  Viilk.  Gcst.,  805,  1853. 

An  amorplious  substance  or  ciust  from  Piili4gouia  and  Acl  Caatello,  Sicily,  which  afforded: 

SiO.       Al.O.       UgO        C^O        NaiO  E>0 

44-90  ~         4-60        88-83        311        1-86        1881   =  100 

48-83        8-14        8-68        38*70  1*70  14-48   =  100 

lAnnrm  O.  A.  £lfn^,  Proc.  Acad.  Phllad.,  84, 1884. 

Jn  verrndrorm  {ncrustalicms,  consisting  of  fine  sodes  with  silky  luster;  also  stalactitlo; 
crystalline  (?).  H.  =  1-3.  Luster  resinous.  Color  grass-.  blne%  or  ouve-green.  Streak  white. 
A-nalyais: 

SiO,  51-40       Al.O,  16  83       FeO  8  50       MgO  8  07       CaO  315       H,0  17-08  =  100  03 

B.  B.  fuses  with  intumescence  to  a  Uglit  yellow  green  glass.  In  the  closed  tube  gives  off 
water  and  becomes  brown.  Strinble  readily  in  hydrochltnie  acid,  with  partial  gelatinlzaticm; 
after  ignition  insoluble. 

ITound  with  grossular  garnet,  zoislte,  and  quartz,  at  Leipervllle,  Delaware  Co.,  Penn. 
Kamed  after  Dr.  Joseph  Leidy  (1838-1891). 

IjSXTCOtilb.   Leukotil  ^uv,  Inaug.  Diss.  Breslau,  1879. 

In  fllwrs  irregularly  grouped  on  serpentine.   Luster  silky.   Color  green.  Analysis: 

8iO>        AliO,      7e.O,       UgO        CaO       Na,0       K.0  H,0 

A  M        9-18        39-78        7  87        1  83        (r.         17*39  =  99-69 
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Easily  soluble  lo  hydrochloric  aod  sulphuric  acids.  6.B.  fuses  and  becomes  slightly  yellow 
and  yellowish  brown.   From  Reicbensteln,  tiilesia. 

LiLLiTB  Barm,  Ber.  Ak.  Wieii,  26,  560,  1857.  From  PNbnun,  Bohemia,  with  pyrite,  and 
arising,  appareutly,  through  the  agency  of  decomposing  oyrita.  U.  ^  3;  G.  =  8*048.  Earthy, 
like  glsuconite;  blackish  green.  Anatysfs  afFonted:  wO.  82-48,  FetOi.FeO  M'BS,  H|0  10-», 
CaCO,  1-86,  FeS,  0-88  =  lOO'Sa. 

Mblofsite  Breith..  Handb..  2,  880,  1841.  Melopsite  is  translucent,  while,  ydlowlsh. 
erayisb,  or  greenish,  has  a  small  conchoidal  fracture,  aaheres  a  little  to  the  tongue,  and  resem- 
bles in  texture  the  flesh  of  an  apple  (whence  the  name  from  ttpXoy,  apple,  and  o^or,  meat,  «te.). 
According  to  Plattner,  it  consisted  of  silica,  alumina,  »  little  magnesia  and  iron  oxide  wiik 
ammonia,  water,  and  some  Utumen.  An  analysis  by  Qi^pelarMer  (J.  pr.  Ch.,  106, 186,  1868) 
gare: 

810,4419  Al,0.4-«9  Fe,O,0'08  Hg081-66  CaO8-40  H,0 11-54(100'}  H.O4-02(ign.)=98-87 

NxanoTR  0.  W.  Blomslrand,  Of  r.  Ak.  Stockh . ,  36.  M9. 1808.  A  chalk-white  mineral,  from 
NBsum,  Sweden.   It  occurs  mixed  with  the  phosphate  attaooUte,   After  calculating  out  the 

phoepboric  acid  the  analysis  gave: 

SiO>50  91       Al.O,  37-86       Fe,0.  I  M       HnO  0-86       CaO  18-83      H,0  4*8»  =  08-70 

Netkdieffitk.   Hefedlewlt  P.  Ptutntikg,  Vb.  Min.  Oea.,  7,  15, 1872. 

Amorphous,  very  similar  to  Utbcnnarge.  H.  =  1-5.  0-.  —  fl'880.  Fracture  ooncholdaL 
Color  white  to  rose-red.  Feel  greasy.  A  hydrous  silicate  of  aluminium  and  magneatnm.  bat  of 
doubtful  composition.  Anatysu: 

fSiO,  60-76       A1,0.  20  04       CaO  106       MgO  6-60       Na,0  0  40       H.O  »-93  =  00-88 

This  corresponds  to  8HsO.MgO.Al,Oi.6SiO,.   Scarcely  soluble  lu  adds. 
Occurs  with  ilnorlte  in  limestone  at  Nerchinsk  In  Eastern  Siberia. 
Neolitb.    Neolith  Scheerer,  Pogg.,  71,  285,  1847. 

In  silky  fibers  stetlately  grouped;  also  massive.  H.  —  1-2.  Q.  =  3-77,  after  drying.  Color 
green.  Luster  silky  or  earthy.  C'ompositfou  uncertain ;  as  the  minera]  is  formed  through  the 
agency  of  infiltrating  waters  through  roclts'cootaining  magnesia.  It  is  not  safe  to  assume  that  there 
are  no  irapuriUes  present.  Anal.— 1.  3,  Scheerer.  1.  c.  9,  Id.,  ibid..  84,  876, 1801.  ^  Rlchter, 
lb.,  p.  876. 


SiO, 

Al.O. 

FeO 

MnO 

MgO 

CaO 

H.O 

1.  Areodal 

5228 

7-88 

3-79 

0-80 

81-34 

0-38 

4-04  = 

9ft«5 

3. 

47  85 

10-27 

7-93 

2  64 

34-78 

6-28  = 

9919 

8.  Eisenach 

51-89 

9-03 

0-79 

8010 

1-93 

6-50  = 

00  78 

4. 

61-44 

8-79 

0-88^ 

81-11 

3-00 

600  = 

100-TS 

•Fe,0,. 


Occurs  in  the  iron  mines  of  Arendal,  and  In  cavities  In  basalt  near  Eisenach.  Also  compact 
massive  and  earthy  in  fissures  at  Kochlits  in  the  RIesengebirge,  Bohemia,  of  a  i^stachio-greea 
color,  or  brownish;  6.  =  2-636  to  3-837.   Named  from  vean,  mw,  aod  Xtboi,  wiena. 

NiQRBSCiTB  F.  EomtMn,  Zs.  O.  Ges.,  19,  843,  1867. 

Amorphous.  Fracture  uneven  and  splintery.  H.  =3.  O.  =  3*8^.  Color,  when  fresh, 
apple-green;  on  exposure  becomes  gn.y  to  black;  opaque  and  earthy,  and,  on  drying,  as  U^t  as 
wad.   Loses  16*5  per  cent  hygroscopic  water.  Analysis: 

I  SIO,  53-39  A1,0,  514    FeO  15  71    MnO  0-28    MgO  18  11   CaO  3  59    H.O  6-39  =  100*36 

Perhaps  the  product  o\  the  alteration  of  a  magnesia-iron  aueite  or  ampbibole. 

Found  in  rounded  masses  in  basalt,  at  Dietesbeim,  in  the  valley  of  the  Main. 

Pelhaminb  v.  U.  Shepard,  Coutr.  Min.,  1876.  A  serpentioous  substance  (altered  asbestos) 
forming  irreg'uliir  seams  and  masses  at  the  asbestus  mine  at  Felham,  Mass.,  resembling  a  black 
serpentme.  Color  dark  greenish  gray.  H.  =  5.  G.  =  3-9-3-2.  B.B.  infusible.  Analysis: 
810,  38-40,  A1,0,  2  80,  FeO  15-52,  SigO  [89-88],  H,0  3-40  =  100. 

Persberoite  Jgelttrdm,  I860,  also  Of  v.  Ak.  Stockh..  40.  No.  9,  91,  1883. 

Occurs  in  red  or  grayish  green  bladed  crystals  embedded  In  granulyte  at  Persbeig,  Sweden. 
Analysis: 

810  41-20  Al,0.(Fe,0,)  37-50  HgO.CaO,  etc.  16-88  H.0  ISiW  =  100 

Stated  to  be  an  alteration-product  of  nepbelite. 

PiCROFLtriTB  Arppe  Act.  Soc.  Fenn.,  6;  Vh.  Mia.  Ges..  148,  1852. 

Amorphous.  Luster  greasy  to  dull.  Color  white,  inclitdng  to  };ellow  and  blue.  H.  =  3*5. 
a.  =  2-74.  Probably  a  mixture  of  fluorite  with  a  magnesian  silicate.  AnaL— 1,  Qmlinda 
3.  Arppe. 
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810,      FeO     MdO     HgO       CaO      H.0  F 
1.  Lnplkko  S9  00      I  M      0-78      38-79      38-73      8  07      11-16  -  102-M 

%.      "  88-16      8-60       —      86-19      19-86      9-06  imd. 

6.B.  fuses  easily  with  JntnmeBceDoe.   Completely  aohible  in  actdg;  evolves  slHcon  fluoride 

with  sulphuric  add. 

Occurs  at  Lupikko  In  Finland,  some  vetsts  south  of  Pitkflnuita,  with  chalcopyrlte  and 
sphalerite. 

FiCROBKiNE. .  PlkroBmio  HaidSngtr,  Mln.  Mobs.,  3,  157,  1885. 

A  doubtful  maguesian  silicate.  The  mfDeral  flret  described  by  Haldinger  occurred  with 
msj^etic  Irou  ore  at  the  iron  mine  of  EugelBberg,  Dear  Pressoitz  in  Bohemia.  He  mentions  it  as 
massive,  with  cleavages:  perfect  |  b  (010),  less  so  a  (100),  imperfect  prismatic,  63'  11'.  He  further 
refei-s  to  a  cerlaiu  figure  (25)  as  exhibiting  these  cleavage  forms  with  one  other  form  (c).  On 
the  strength  of  this  statement  Magnus  and  some  later  authors  copied  this  figure  (omitting  the 
form  named)  as  giving  the  crystalliue  form  of  picnismine(l). 

Haidln^rabo  gives:  H.  =3  8*5-3.   O.  =  8'66,  cleavable  massive;  8'906,  columnar.  Luster 
of  cleaTage-facc  pearly,  elsewhere  vitreous.   Color  greentafa  white;  alao  dark  green,  gray. 
Streak  white    Subtranslucent  to  opaque.   Odor  bitter  argillaceous  when  molstenra.   Dx.  ob- 
tained: double  refractioD  strong;  optical  axes  in  the  columnar  variety  in  a  longitudinal  plane; ' 
bisectrix  negutlve,  normal  to  the  sides  of  the  columns, 

Kamcd  from  jrtKooS,  fntter,  and  oa-fi/j.  odor.  Haidln^er  instituted  the  species  on  the 
physical  characters  and  cleavage  of  the  massive  and  fibrous  mineral,  without  a  knowledge  of  the 
chemical  composition,  except  blowpipe  characters  wliich  suggested  the  presence  of  silica, 
magnesia,  and  water.    He  suggests  tost  much  of  common  asbestus  may  belong  to  it. 

'Vhe  original  locality  Is  mentioned  above;-the  talcoae  or  cbloritic  schist  of  Mt.  Qrdner  in 
Tyrol,  and  Uie  limestone  of  the  vicinity  of  Waldheim,  Saxony,  have  been  reported  as  othei 
localities.  Des  Clolzeaux  obtained  the  above  optical  characters  from  the  Pressoitz  mineral, 
and  also  from  another  from  Zermatt. 

An  analysis  of  the  original  mineral  was  made  in  1836  by  Haguus,  Pogg.,  6,  68: 

8iO,  54  89       A1,0,  0*79       Fe,0, 1-40       HnO  0  43       MgO  88-85       H.O  7-80  =  9813 

As  corrected  by  Sg.,  this  is:  SiO,  64-88.  A1,0,  0-79,  MgO  88-63,  FeO  1-36,  MnO0-43< 
H,0  7-33  -  97-29. 

This  corresponds  approximately  to  HiMgiSiiOt  or  3Mg0.3diOi.HiO,  which  has  accordingly 
been  accepted  as  the  composition  of  not  only  picrosmine  but  also  of  such  other  substances  as 
have  with  more  or  less  reason  been  referred  to  It.  The  original  mineral  was  doubtless  a  pscudo- 
roorph,  and  the  species  has  a  very  uncertain  claim  to  recognition.  Most  so-called  picrosmine  is 
simply  serpentine. 

fVeuzel  has  given  (Min.  Mitth..  3.  512,  1880)  the  following  analyses  of  a  mineral  which  be 
refers  to  picroBinine  from  the  Plfftzbachthal  al>ove  Haslan  near  Zwickau.  Structure  columnar. 
H.  —  3.  0.  =  8*80.  Luster  dull,  greasy.  Color  greenish  gray  to  green,  but  on  the  surface 
gray,  brown  to  black. 

810,  Al.O,  FeO  HgO  CaO  H.O 

60-46  0-50  6  84  86-01  135  S'OS    =  99-60 

59-80  0-13  6-80  86*18  8*30  6'40   =  lOO'lO 

B.6.  becomes  white  and  fuses  in  thin  splinters;  gives  the  bitter  odor  like  picrosmine. 
PiHLlTE.    Pihiit  Stfitrom,  Svsnberg,  Ak.  H.  Stockh.,  IK,  1889. 

A  white,  micaceous  mineral  having  about  the  same  c(»npOBition  as  the  peeudomorfdunu 
cymatolite,  and  perhaps  like  that  only  a  mechanical  mixture  of  mica  and  felospai^BOe  under 
flpodumene,  p-  868.    In  granite  at  Brattstad,  near  Sala,  Sweden. 

FiuHiTE  A.  von  Lasaulx,  Jb.  Min.,  858,  1676. 

In  very  minute  (-005  mm.  to  -01  mm.)  prismatic  crystals,  having  a  rhombic  section  of  about 
ISO"  and  60°;  forming  a  fine  felt-like  mass,  the  needles  often  bent;  resembles  asbestus.  Cleavage: 
basal,  perfect;  prismatic,  distinct.  O.  =  3-363.  Luster  of  needles  silky.  Colorless  to  whne. 
Extinction  parallel.   Analysis,  Bettendorf,  I.  c.: 

SiO.  65-70    A1.0i.FeiO.  18-64    OaO  19-51    LI,0  [118]   H.0  4-97  HgO,Na,0,K>0  <r.-100 

Corresponds  approximatelr  to  C80.AI«Oi.5SiOi.H,O.  Fuses  easily  with  strong  Intumescence 
to  a  spMige-lIke  b^id.   Insoluole  in  acids,  even  on  boiling. 

Ckcut*  with  quartz,  epldote,  and  stilbite  in  cavities  in  the  granite  of  Strl^u,  Silesia. 
Ifamed  from  wiXivoi,  made  of  felt. 

PiLOUTB  BeddU,  Min.  Mag.,  2,  306.  1879, 

A.  name  given  to  some  kinds  of  mountain  cork,  anals.  1-4,  and  mountain  leather,  anals.  5-7. 
Structure  fibrous,  more  or  less  flexible  and  tough.   Color  while  to  pale  buff,  gray,  etc.  The/ 
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occur  at  Tarfous  localities  in  Scotland,  in  granular  limestoDe,  in  gnuiilG  veins,  snd  in  Teins  ic 
BaudBtoneB  and  slates.   Named  from  m\ui,felL  Analyses.— Heddle,  1.  c,  p.  217: 


8iO, 

AUO, 

Fe,0, 

FeO 

CaO 

MgO 

H.0 

aboTOlOO'atlOO' 

1. 

Portsoy 

51 -48 

7B8 

S-06 

2-49 

1-80 

0S8 

9-85 

1416 

10-88  = 

99-r 

2. 

Cabrach 

8100 

12-88 

0-09 

2-68 

0*08 

7-54 

14*10 

10O4  = 

8. 

Tod  Head 

M-61 

668 

2-70 

2-77 

1-11 

10-81 

15-78 

9-27  = 

4. 

Tay  Port 

54-87 

11-37 

0-21 

109 

088 

0-98 

9-49 

18-15 

9-26  = 

!im  1". 

6. 

Tod  Head 

53-48 

6-88 

0-60 

2-11 

2-88 

1  34 

11  95 

16-71 

5-98  = 

6. 

Lead  Hills 

61-45 

7-98 

097 

829 

1-49 

1-97 

1015 

15-74 

6-96  = 

9lt'> 

7. 

Boyne  Bum 

51-10 

6-81 

2-37 

■a-82 

1-01 

0-86 

1016 

14-70 

920  = 

9b 

The  above  agree  approximately  with  4MgO.AliOt.l08iO,.15H,O. 
PoLYHTDRiTE  Brettfiaupt,  Haudb  ,  2,  834,  1841. 

From  St.  Cristoph,  at  Breiteubninn,  In  Saxony.  Amorphous;  H.  =  2-8;  G.  =2-095-2-142; 
Juster  dull;  color  liver-brown;  streak  lighter,  grayish.  According  to  Flattner  contaiw 
SiOi,Fe«Oi,FeO,  with  some  AltOs,MnO,  and  2920  p.  c.  of  water.  Decomposed  in  hydrocbhri' 
acid. 

Pyknotrop  R'athaupt,  Char.,  110, 1888.   An  alteration  product  related  to  serpentine,  fmm 
Waldheim,  Saxcmy.   Cf  N.-Z.,  Min.,  680. 1885. 

VraaltDESiSR  O.  U.  Siepard,  Oat.  Meteorites,  1873.   A  aubstiuice  near  serpentine.  Tfae 
mean  of  two  uudyses  gave:  810a  42-40,  MgO  38-07,  FeO  6-86,  H.0  16-40.   De  Kugla.  Cnba. 

QuiNCiTK  Berthitr.   In  light  carmine-red  particles  disseminated  throu^  a  limestone  deposit  ' 
Anal.— SiO,  54,  FeO  8,  MgO  19,  H,0  17  =  98.    From  near  the  villnge  of  Quhicy,  Fnan. 
Strong  concentrated  acid  dissolves  the  magnesia  and  iron,  snd  leaves  the  silica  in  a  gelstiiiouf  i 
state.   The  color  is  attributed  to  organic  matter.   Dufr.  Min.,  2,  480,  1856.  i 

Restorublite  a.  H.  Church,  J.  Ch.  Soc.,  33,  166,  1870.   A  massive  gmyisb  green  agal- 
matolite-llke  mineral  from  Bestormel  Mine  in  Cornwall.   H.  =2.   O.  =  2-58.   Analysis:  | 

SiO,  46  66   AUO.  35-10    FeO  1  11    MgO  0  85    K,0  2  80    Na.O  4  89    H,0  11-68  =  lOt-M 

BuBira.iTB  BMe,  Trans.  Soc.  Edlnb.,  29,  112,  1879.  | 
A  dark  green  compact  granular  or  flne  foliated  aggr^ate.   Or.  =  2*44.    Analysis :  | 

SIO.        Ai.0i      Fe,0,       FeO       MnO       CaO       MgO       E.O  H>0 

87  80        10-92        9-84        901        0-46        4  22        800       888        16-18  =  tt-TI 

Completely  decomposed  by  hydrochloric  acid.  B.B.  fuBfB  to  a  brown  slag.  From  tbe  | 
granite  of  Rubislaw,  near  Aberdeen,  Scotland. 

StI^lite  Breithaupt,  B.  H.  Zt^.,  24,  822.  1865.  I 
Reniform  and  botryoidal  massive.   Fracture  concholdal,  distinct.   Brittle.   H.  =  4-Sl 
G.  =  2-228-2-268.   Luster  vitreous,  brilliant   Color  velvet  to  pitchy  black.   Streak  dirk 
browD.   Analysis  by  Stbhel.  1.  c:  I 

810.        Al.Oi        Fe,0«        Mn,Oi        CuO         MgO        H,0  a  i 

26-99         6-87         1018         '2189         15-2S         1-08         16-85         0-77  =  1IB«  | 

I 

Occurs  at  the  island  of  Lipftri.   Named  from  Dr.  Alphonse  StQbel.  | 
Tawmwitb  G.  ff.  F.  Ulrick,  Contrib.  Min.  Victoria,  Melbourne,  1870. 
In  thin  seams  and  threads  with  scaly  structure.   H.  =  1-2.   O.  =  2*46-2-5.   Luster  peariT. 
Color  silver-white,  faint  greenish,  or  yeUowish.   Scales  flexible  but  not  elastic.   Resembles  talc.  I 
Analysis,  C.  Newbery:  j 

}  SiO,  49  04  A1,0,  46-08  H.0  4  86  Cr.O.,FeO.  etc.  ir.  =  99-42  j 

Occurs  with  selwynlte  at  Mount  Ida  near  Heatbcote,  Victoria. 

Venbritb  T.  8.  Hunt,  Trans.  Amer.  Inst.  Mng.  Eng.,  4.  825.  1876. 

Occurs  as  a  greenish,  earthy- looking  "clay  ore,"  In  irregular  layers  In  the  schists  connected 
with  the  magnetite  of  Jones  mine,  near  Springfield,  Berks  Co.,  Penn.    The  purer  portioDslaw 
a  pea-green  or  apple-green  color  when  moist;  become  greenish  white  on  drying,  and  ftll 
powder.   Under  tbe  micros(»pe  is  seen  to  consist  mostly  of  minute,  shining,  transparent  scales, 
with  some  impurities.   Analysis  by  G.  W.  B&wea,  (m  material  purified  by  vaahing,  gave: 

SiO,         AUOi        Fe,0,        FeO  CuO         MgO         H.0  insol. 

28  93  18  81  0-04  0-87  16  55  17  47         12  08         6  38  =  IW"^ 
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After  deduclfaig  ihe  iusolnble  portlOD.  this  becomes:  SiOg  8D-T8.  AtiOi  14-67.  FetO*  6-85, 
FeO  0  29,  CuO  17  58,  HgO  18  55,  H.0  lS-88  =  KM).  It  U  a  helerogeDeotu  substaDCe,  ap- 
parently a  kiiid  of  clilorfie  impregnated  with  oxide  of  copper.  Named  la  allusioQ  to  toe 
alchemutic  ayuibul  for  copper. 

Xtlotile  Gloeker,  Syiiopsia,  97,  1847,  Berghob,  of  Sterziog.  and  Jlobatbett. 

Probably  au  altered  asbeslus  It  uccura  dvlicalely  fibrous;  glimmering  in  luster;  wood- 
brown,  light  or  dark,  and  also  green  in  color;  with  G.  =  2-4-3*45  for  tlie  l)rown,  ami  9'66  for 
the  greenteb.  KeiingoU.    Hauer  finds  (Ber.  Ak,  Wien,  11,  888,  1853): 


8iO, 

Fe.O, 

FeO 

MgO 

CaO 

H.O 

1. 

44  81 

17-74 

8-78 

8'90 

3-27 

21  57 

=  08-53 

2. 

45-58 

18-03 

8-86 

1108 

tr. 

22-01 

=  100-01 

a 

47-90 

16*05 

1-87 

12-87 

tr. 

21-04 

=  99-89 

Of  tbe  water  In  tbe  analyses,  9  20.  7  90,  and  818  p.  c.  passed  off  at  100"  C. ;  and.  excluding 
ihe  mean  of  these  detenni nations,  reduces  the  mean  of  the  above  results  to  SiOi  50-43,  FeiO> 
18-97,  FeO  8-2H.  MgO  11-82,  CaO  0  85,  U,0  14*68  =  99  98.  Eenogott  coostders  It  as  probably 
altered  cbrysoiile. 

Xylite  of  Hermann  if  also  probably  only  a  byiirouR  asbestus.  It  has  a  brown  color  and 
asbecttiform  structure.  Hermann  obtained  (J.  pr.  Ch..  34,  180,  1845):  8iO,  44-06,  FeiOi  87-84, 
CaO  6-58.  MgO  6-42.  CuO  186,  H.O  4  70  =  99-96.   fi.  6.  =  2-085. 


610.  Tituiite 

511.  Keilbanite 

612.  Ooaiinite 

613.  Twheffkinite 

614.  Artrophyllito 


TITAZra«IIJOATBB,  ITFANATBS. 

CaTiSiO,  Monoclinic 

h:i:6  =  0-7547  :  0-8543   >ff  =  60°  17' 
15CaTiSiO,.{Al,F«,Y),(Si,Ti)0, 

Axial  ratio  like  titanite. 


CaTiSiO. 


Orthorhombio 
&\h:  6  -  0-9892  :  1  :  0-3712 


(N'a,K),(Fe,Mo),Ti(SiOJ,  Orthorhombio 

=  0-9902  : 1  :  4-7101 


cena 


The  following  are  closely  related  species,  chiefly  Titano-silicates  of  tbe 
im  metals,  oalcium  and  sodium: 

Monoclinic      h\%'.h-  1-6229  :  1 :  1-3911   /S  =  86*  56' 


515.  Johnstrupite 

516.  Xosandrite  *' 

517.  Kiiikite  "  A  :  S :  5<i  =  1-5688  : 1  : 1-4610  §  =  88"  47' 


518.  FeroTikita 
510.  Syianalyta 


CaTiO, 

6(Ca,Fe)TiO,.(Ca,Fe)Nb,0, 


Isometric 
Isometrio 


IThis  section  inclndes  a  number  of  silicates  which  contain  titaninm,  but  whose 
relations  are  not  alto^ther  clear;  also  the  titanate,  PeroTskitef  and  niobo-titanate, 
J>ysana.lyte,  which  is  intermediate  between  PeroTskite  and  the  species  Pyrochlore^ 
SdficroUte^  Eoppite  of  the  following  chapter. 


Digitized  by  Google 


713 


8IUCATS8. 


!□  general  the  part  plared  by  titanium  in  the  many  Bilicetes  in  which  it  enter*  is  more  ot 
less  uncertain.  It  Is  probably  in  most  cases,  as  sliown  in  the  preceding  pages,  to  be  taken  m 
replacing  the  silicon;  iu  others,  liowever,  it  seems  to  play  the  ];»irtof  a  basic  element;  in  scborio- 
mite  (p.  443)  it  may  enter  in  both  relations.  Of  the  species  which  follow,  Tltanite  ia  aMi;tiiy 
taken  as  a  salt  of  mela-<]isillcie  acid  HaSiaO*,  in  which  one  81  atom  la  replaced  by  1^;  ii  may. 
however,  be  regarded  as  a  basic  orthosllicate,  Cii(TiO)Si04.  The  most  satisfactory  fotmiila  of 
Aslropbyllite  (see  above)  makes  it  an  ortbosilicale  wltb  the  titanium  as  base,  but  with  oo  clear 
relations  to  other  species;  if  this  view  is  maintained  it  would  naturally  be  placed  at  tbe  end  of 
the  section  of  ortbosiiicates  (pp.  529  et  »eq.),  Jobnstrupite,  Mbsandnte,  Rinklle  are  species  of 
closely  similar  but  complex  composition.  According  to  BrOgger's  view  they  are  to  be  renrded 
as  ortbosilicntes  analogous  to  the  epidotes  to  which  they  are  related  in  form — th^  would  ihec 
follow  the  Epidote  Group,  p.  536;  Groth,  however,  suggests  for  them  a  iPfttiwrfMiTatfl  framda  :the 
titanium  replacing  silicon}  and  a  relation  to  the  pyroxenes. 


610.  TTTANim.  Nouv.  substance  mlnerale  (fr.  Cbamouni)  Pieiei,  J.  Phys..  31,  3^ 
1787;  =  Pictite  Delamea..  T.  T..  2,  282,  1797.  Titanil  (fr.  Passau)  Klapr.,  Beitr.,  1,345.  ITW; 
—  Titane  siliceo  calcaire  Daubenton,  Tabl.,  1799,  H.,  Tr..  4, 1801:  =  Braun  Menakens  Wtn.. 
Min.  Syst.,  1808,  Leouh.  Tasch.,  3,  311,  1809.  8chorl  rayonnante  en  gouttidre  [or  cbanneW 
Actiuolite,  tbe  cryst.  being  twins  with  a  reSnt.  angle]  aautmre,  Voy.  Alpes,  4,  103.  1T!>6: 
=  Sphene  H.,  Tr..  3.  1801;  =  Gulb  Meuakerz  Wern.,  1H08.  I.  c. 

iSemeline  (fr.  Marone,  Dauphin^)  FL  de  BeUetue,  J.  Pbys.,  61,  443,  1800.  Sphitb^re  H.. 
Tr..  4.  1801. 

Ligurite  (fr.  Stura,  Apennines  (Liguria))  VMani,  Mem.  Acc.  Geneva,  3,  J.  Phys.,  77,  3S8. 
1818.  GreenoTite  (fr.  St.  Marcel)  Dvfr.,  Ann.  Mines,  17,  529, 1840.  Lederite  <8A«p.,  Am.  J.  £?c , 
39,  857,  1840.  Eukolit-titanit  Seheerer,  B.  H.  Zig.,  7,  389,  1858.  Aspidelile  Weibju.  Groiliiie 
Dana,  Min.,  886.  1868.   Alshedtle  BtotMtrand,  Hinnesskrift  Frs.  SftUsk.  Lund,  No.  8.  p.  7. 

1878.  Leucoxene  pt.  G^AmM.   Titanomorphite  Zataube,  Jb.  Min.,  668,  1879;  Zs.  Sr.,  4,  M. 

1879.  Sfeno  IkU. 

Monoclinic.    AxeB  =  0-75467  :  1  :  0-85439;  y3  =  •60*'  17'  =  001  A  100 

100  A  110  =  33"  14'  30",  001  A  lOl  =  65-  56'  41",  001  A  Oil  =  36°  34'  23". 

Ponns«:  jr(2-0-ll,  ^-i)?  m  (994.  -  |)  #  (786,  -  J-J)  x  a82,  -  fS) 

a  (100,  i-*,  P)  J(804.  t-i)  v  (831.-3)  e  (312,-1-2)  «  (181,  -  8i) 

b  (010.  j-l,  q)  (101,  1-i)  ^  (661,  -  6)  y  (7e«_  _  j^j  ,  -  H) 

c   (001,  O,  y)  P  (t05.  l-i)  ,  J,  ^.gj  ^  "  jll 

0  (720,  •-})  e  (Oil,  1-i)  U  (835,  |)  y  (311,  2-8)  ^  ~  Jf 

P   (810.  1^8)  »  (021,  2-i)  h  (658,  f)  G  (543,  S-f)  J 

m  (110,  7,  r)  (088,  |-i)  it  (238,  |)  »  (8l2,  |-S)  ^      ^"      ~  ^'"^ 

r  (130,  i^)  C  (041,  44)  /,  (884,  |)  /  (S84,  f-f)  V  (238,  1-4) 

8  (206.  -  H)        ^  (115,  -  i)     '  f^l'  ;>         ^  (238.  -  H)  t  ^ 

T  (5  012,  -  A-*)?  k  (114.  -  i)  *     11     ^  (283.  -  j-i)     7  n! 

X   (102,  -  i-i)        «  (113.  -  i)     «  *2Sil.  3)  ^  (124.  -  \l)  *f 

r  (101.  _  l-i)        n  (111,  -  1)     L  (816.  -  i-8)  A  (122.  -  l-S)  f  Jf^.  j-8) 

»  (201.  -  2.i)        n  (221.  -  3)     5  (524,  -  J-|)  A  (7-16-86.  -  f4^)f  ^  j*^.  Hj 

Also  doubtful  forms  noted  by  Biisz  (cf.  Odt.,  1.  c,  p.  220): 

y,(i  l-20).  jf,  (i-110),  f,(69'16).  (4(ft*9-14),  *,(7'7-10).  J  (778),  Z,  (7-2-ia),  J  (i7-8H 
^(18-8-a2),  (7(548),  2(1-21-10).  (466). 
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Fig.  1,  Zeder&a.  D!ana,  N.  T.   8,  6,  nfter  Rose.   8.  Ehbnickalp,  after  Biue.   4,  Koidmark, 
Flink.   7,  Rottieukopf,  Hbg.   8,  FSeUte,  Dx.   9,  10.  Norwaj,  Bgr.   11.  A.  C.  Lane. 

12,  Schwai-zensleio,  Ilbg. 

Twine:  tw.  pi.  (1)  a  rather  common,  both  contact-twins  and  crnciform  pene- 
tratioii-twins;  the  former  Bometimes yielding  forms  apparently  hemimorphio  (f.  7). 
(2)  c  rather  nire.  (3)  enclotjed  polysynthetic  lamellae', 
approximately  |  (221),  f.  13,  sometimes  giving  rise 
to  easy  parting.  Orystuls  very  varied  in  habit;  often 
-wedge-shaped  and  flattened  ||  c.  kXm  prismatic  by 
extension  of  m  (110);  ]es8_often  «  (111),  f.  6;  s(021), 
f.  8;  again  I  (U2)  and  ^(13_2),f.  5,  this  the  prismatic 
zone  of  Rose.  Faces  a,  /  (112)  often  striated  ||  their 
intersection  with  jh;  also  8  \  edge  p/s.  Sometimes 
massive,  compact;  rarely  lamellar. 

Cleavage:  m  rather  distinct;  a,  I  (112)  imperfect; 
in  gxeenovite,  n  (111)  easy,  t  (111)  less  so  (Dx.). 
Parting*  often  easy  \  t}  (221)  due  to  twinning 
lamellse.  H.=  5-5-5,  G.=  3-4-3-5(j;  3-541  Chester, 
Pirsson.     Luster  adamantine  to  resinous.    Color  brown,  gray,  yellow,  green,  rose* 


Pitcairn,  u.  H.  Williams'. 
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red  and  black.  Streak  white,  slightly  reddish  in  greenovite.  Transparent  ta 
opaque. 

Pleochroiam  distinct  in  deep  colored  kinds:  c  red  with  tinge  of  yellov: 
b  yellow,  often  greenish;  a  nearly  colorless,  Rosenb.   Optically  +.   Ax. 'pi.  [ 
Bx  nearly  _L  x  (102),  i.e.,  Bx  a  ^  =  +  51".    Dispersion  p  >  v  very  lara:e,  and 
hence  the  peculiarity  of  the  axial  interference-figure  in  white  light.   Aziu^  angl'-i 
and  refractive  indices  for  St.  Gothard  (anal.  4),  Busz: 

0  HE  3V  <r 

Li                     1-8839  1  9fi87  57"  20i'  .-.     29'  SOi'  I'^T'X 

Na                  1-8940  8-0093  52°  891'  37°   Ok'  liSt-:v 

Tl                   1-9041  i-ma  47^  54}'  .-.     24°  87*'  I  V^ 

Tbe  axial  angles  vary  widely,  as  shown  in  the  values  quoted  below  with  the  analyses  (Bil-s  : 
the  connection  between  them  and  tbe  composition  is  not  clear.  Buaz  also  gives  refncliTe 
Indices  for  titanite  from  other  localities. 

Tar. — 1.  Ordinai-y.  (a)  Titanite;  brown  to  black,  tbe  original  being  thus  colored,  i]» 
opaque  or  subtmnsluceDt.  (b)  Sphene  (named  from  (T0r/y.  a  mdgey,  of  light  shades,  as  yellow, 
greenish,  etc.',  and  often  translucent:  the  ori^nal  was  yellow. 

Jjjgurite  was  an  apple-green  sphene;  Bptnthere  (oi-  Semeline)  a  greenish;  named  niAtkV 
from  ils  luster,  and  semeUns  from  semen  tint,  Jlaz-see^,  alluding  to  a  common  form.  LederUe, 
brown,  opaque,  or  subtraualucent,  of  the  form  in  f.  1. 

Titanomorphite  is  a  white  mostly  granular  alteration-product  of  rulile  and  ilmenlte,  not 
uncommon  in  certain  crystalline  rocks;  it  was  made  a  calcium  titanste  by  Bettendorff  (Zs.  £r., 
4.  167. 1879).  but  its  true  nature  was  established  by  Catbreln  (ib..  6,  244,  1881).  Here  aba 
belongs  most  leucoxene  (see  p.  319). 

2.  Mangane$ian;  Oreerwvite.   Red  or  rose-cotored,  owing  to  the  presence  of  a  liUle  mangi- 
nese;  from  St.  Marcel.   Delesse  found  3-6  p.  c.  MnO;  Mgc.  gives  0-76  MniO,. 

3.  Containing  yttriitm  or  cerium.   See  grothite,  alsheuite,  eucolite-titanite,  below. 

Co»p.— CaTiSiO,  or  CaO.TiO,.SiO,  =  Silica  30-6,  titaninm  dioxide  40  8, 
lime  28-6  =  100.  Iron  is  present  in  varying  amounts,  sometimes  mimganese  and 
also'  yttrinm  in  some  kinds. 

AnaL— 1,  H.  Rose,  Fogg..  62,  261.  1844.  2-7,  9,  Bus%  Jb.  Hln.,  Bdl.,  6,  S41,  Ift);. 
8,  Roaales.  Fogg.,  fiS,  268,  1844.  10,  Harrington,  quoted  by  Busz.  1.  c.  11.  SchmOger,  Zi  ti. 
Oes.,  37.  204, 1876.  13,  Oenth,  Am.  Fhil.  Soc.,  23,  46. 1886.  18,  Oenth,  Am.  J.  Sc.,  41.  m. 
1891.   14,  F.  W.  Clarke,  Free.  -U.  S.  Mas..  863, 1886. 


Axial  angles  (3E) 


1.  Zillerlhal  61°   3'  45'  41'  39"  53'  33-29  41  58  1  07  26  61  -  101-55 

2.  Wildkreuzjoch  52°  36'  47°  44'  44°  23'  34-57  44-92  ir.  22-54  =  102  08 
8.  Eisbruckalp  54°  52'  50'  21'  45'  27'  30-87  42-48  —  27  51  =  100-81 
4,  St.  Gothard  57°  21'  53°  30'  47'  55'  29  12  43  09  —  27  90  MnO  (r.  =  Wll 
6.  Monroe  63°  52  60'  14'  5U°  29  30  92  34  44  7-84  23  93  A1,0.  3-61,  MdO 


6.  Val  Maggia        69"   8'   63'  2r   58"  81'      80  08  39-55     —    88-86  MnO  1-79  =  W-Jl 

7.  Laacher  See        73'  10'    68°    9*   62°  58'       SO'IO   38-12    1  86   29-59  -   99  67 


Li 

Na 

Tl 

61° 

3' 

45°  41' 

39"  53' 

52° 

36' 

47°  44' 

44°  23' 

54° 

52' 

50°  21' 

45'  27' 

57° 

21' 

53°  30' 

47'  55' 

83° 

52 

60'  14' 

50'  29 

69" 

8' 

63'  ar 

58"  81' 

10' 

68°  9* 

62°  58' 

76° 

28' 

71°  17' 

66'  24' 

90° 

57' 

85°  59' 

80'  18' 

94° 

13' 

88°  17' 

85°  29' 

G. 

=  8-477 

6. 

=  8-457 

SiO.   TiO,  Fe,0.  CaO 


[0-33  = 
lO  1-79  =  ! 


8.  Areiidal  76°  28'    71°  17'    66'  24'       3120   40-92   5-68  3-^-35=100 

9.  Renfrew  90°  57'    85°  59'   80'  18'       30-58   41-41    1-35   22  55  A1,0,  2-53.  McO 

[0-29  =  8S-:3 

10.  Grenville  94"  13'   88°  17'   85°  29'       82  09   37  06   1-16-  38-50  =   98  81 

11.  Waldheim  81-37   37-45   8-13   22-38  T,0,  0-88.  A1,0, 

[4-79  =  li-fl 

12.  StatesvUle,  N.  C.         G.  =  8-477  29-45   38-33   1-61    29-11  MnO,MpO  Jr..  ijm. 

10  60  =  119  to 

18.  Magnet  Cove  6.  =  8  467  80  84  89-86  0-78  88  36  HgO  <r..  im  037 

[=  9975 

14.  Georgetown.  D.  0.      O.  -  3-4S3  80  10  40  83    tr.^  38-06  MgO  O-40,  ign  O  M 


FeO.  » MnO. 


1=99-94 


Grothitb  is  a  titanite  from  the  Plauen  Grund  near  Dresden,  investigated  by  P.  Qrotli(J1>. 
Uln.,  44.  1866).    Form  and  angles  like  titanite.    Cleavage  (parting)  distinct.    H.  =6-^ 
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6.  =  8'53-3*60.  Luster  vitreous  to  greasy.  Color  clove  to  blackish  brown;  in  thin  splinters 
reddish  brown  and  translucent.  The  altered  mineral  is  eanhy  and  isahella-yellow  to  pale 
yellowish  brown.   Analysis.— Oroth: 

}  SiO,  80-51    TiO.  81 16    FeiO.  S-88  A1,0.  +  T.O.  8*44    HnO  1  08    CaO  81  M  =  108-80 

Alshbditb  of  Blomstrand  occurs  In  imperfect  crystals  with  parting  parallel  ?/  (321),  two 
fiues  at  54^*;  also  masnTe.  H.  =  8*80.  G.  =  6.  Color  pale  brown  to  ash-gray.  Opaque. 
B.B.  readily  fusible  toa  black  bead;  soluble  in  hydrocbloiic  acid.  Analyses: 

810,     TiO,    SnO,  AI,0,  Pe,0,  Y,0,    CaO    MnO  MgO  K,0,Na,0  H,0 
1.         28-86    86  61     0-47    841     4  80    2-78    21  06    0-98    0  48      0  70      1*80  =  100-80 
8         80'61    86-86    0  88    8-47    8-61    8-07    SO'Sl    0-88    0-83      0-S8      1-80  =  100-68 

Prom  Slattkftra  in  Sm&lnnd,  Sweden ;  occurs  embedded  in  the  quartz  of  a  pegmatvte  vein. 

Eucolite-tUanitc.  A  variety  of  titanite  from  Norway  in  crystals  prismatic  f^.  onen  twins 
I  a;  resembling  eucolite  In  color,  luster,  etc.,  and  shown  by  Br&gger  and  LindstrOm  to  be 
peculiar  in  containing  the  metals  of  the  cerium  and  yttrium  groups.  ^Bx  a  ^  —  -h  67",  Dl^wr- 
^n  p  >  9;  strongly  marked.    Anal.— (i.  LindstrOm,  quoted  by  BrOgger: 

SiO.    TiO,  ZrO,  Ce,0,  Y,0,    CaO    FeO  MgO  Na,0  K,0  ign. 
a.  =i8-B8       1  80-88  84-78  0  18  2-07*  0-08»   84-S8  8  84  O'SO   086  0*87  0-81  ^96-60 
■  Cerium  oxides.  *  Yttrium  earths. 

Occurs  with  a  whiliflh  feldspar,  elseolite,  magnetite,  apreustein,  zircon,  etc.,  on  the  island 
StokO  and  elsewhere  in  the  Laog^und  tlord;  also  from  Fredrtksvaru. 

Pyr.,  etc^ — B.B.  some  varieties  cliange  color,  becoming  yellow,  and  fuse  at  8  with  intu- 
mescence, to  a  yellow,  brown,  or  black  g^ss.  With  borax  they  afford  a  clear  yellowish  green 
glass.  Imperfectly  soluble  in  heated  hydrochloric  acid;  and  if  the  solution  be  conueutraled 
along  with  tin,  it  becomes  of  a  line  violet  color.  With  salt  of  phosphorus  iu  R,F.  gives  a  violet 
bead:  Ttirieliescontainiugmuch  iron  require  to  be  treated  with  the  flux  on  charcoal  with  metallic 
tin.    Completely  decomiK>sed  by  sulphuric  and  hydrofluoric  acids. 

Obs. — lltauite  occurs  in  embt'dded  cryslnls,  in  gi-anite,  gneiss,  mica  schist,  syenite,  chlorite 
schist,  and  grauuliir  lime»toue;  also  in  beds  of  Iron  ore,  and  vulcanic  rocks,  and  often  assQciat«l 
wiili  pyroxene,  amphitiole.  chlorite,  scapolite,  zircon,  apatite,  etc.  Microscopic  examination  shows 
it  to  be  H  common  accessory  constituent  of  many  massive  igneous  rocks.  In  cavities  in  gneiss 
■ind  granite.  It  often  accompanies  adularia,  smoky  quartz,  apatite,  chlorite,  etc.;  the  crystius  an 
sometimes  coated  with  or  penetrated  by  the  chlorite. 

Occurs  in  crystals  of  a  pale  green  color  and  transparent,  at  various  points  In  the  Orisons, 
Switzerland,  associated  with  feldspar  and  chlorite;  In  line  crystals  at  Tavetsch;  in  mica  slate  In 
ibe  8t.  Gotliard  region;  Zennntt  in  the  Vslais;  Maderanerthnl  in  Uri;  also  at  Mont  Blanc,  and 
cKsewhere  in  the  Alps:  on  crystals  of  calcite  at  Chalanches  and  Maromme,  In  Dauphine  (tlie 
ftpintitere  H.);  in  small  reddi.sh  crystals  in  the  protogiue  of  Poimenaz  and  Chamouoi  'pictiU 
f?aii8.):  in  large,  broad,  yeltowisb  or  reddish  green  crystals,  with  colorless  apatite,  in  a  talcuse 
schist  at  Ala,  Piedmont  Uigurite);  in  pale  yellowish  green  transparent  or  translucent  cr}'st»ls, 
lanceolate  In  rorni.  lining  flsaures  in  titanic  iron  at  Arendal,  iu  Morway  (atpidelite  Weibye);  witli 
msguetite  at  Nordinark,  Sweden;  at  Achmiitovsk,  Uml;  at  St.  Marcel,  in  Piedmont,  with  man- 
^nesian  epidotc  and  romeiue  {g7-eenomte  Dufr.);  at  Val  Magjrla,  Piedmont;  at  Scliwarzenslein 
and  Roihenkopf  in  the  Zlllerthal.  Pfitsc:h,  Pfundera,  Tyrol;  Felberthal  in  Pinzgau;  with  epidote 
a.nd  albite  at  ZOptau,  Moravia,  in  crystals  of  varied  habit;  at  FrugArd,  In  f^nland,  of  a  brownish 
black  color;  in  the  syenite  of  Biellese,  Italy  (rontaining  yttrium).    Small  crystals  occur  in  syenite 
at  Strontlan  in  Argyleshire,  near  Criffel  in  Galloway;  nl  Craig  Cailleach  In  Perthshire;  In  inver 
ness;  near  l^vistock;  nrar  Tremadoc,  in  f4orih  Wales,  with  hrookite;  at  Crow  Hill,  near  Newry, 
Irel&nd. 

Occasionally  it  Is  found  among  volcanic  rocks,  as  at  Lake  Lasx;h{mrtetineot  F.  de  Bellevue) 
and  At  Andernacb  on  the  Rhine. 

In  Maine,  in  fine  crystals  at  Sandford.  also  at  Thurston.    In  Mom.,  good  ciyslals  In  gneiss, 
in    tlie  east  part  of  Lee;  at  BoKon  with  pyroxene  and  scapolite  in  limestone;  at  Pel li am;  in 
lioiiey-yellow  crystals  (G.  =  8-641  Pii-ssou)  with  diaspore  at  Chester.    In  Onn.,  at  Trumbull. 
Ill  J^.  York,  at  Roger's  Rock  on  Lake  George,  abundant  in  small  brown  crystals,  along  with 
graphite  and  pyroxene;  at  Oouvemenr,  In  black  crystals  In  granular  limestone  with  scapolite:  in 
X>i»iia  near  Natural  Bridge,  Lewis  Co.,  in  large  dark  brown  crystals,  among  which  Is  the  variety 
l^etUpr^le  (f.  1);  at  Rossie.  Fine,  Pltcalrn  and  Pierreiwnt,  St.  Lawrence  Co.,  in  pale  red  and  brown 
<7i-^-stal8  with  apatite,  pargiisile.  and  feldspar;  in  Macomb  near  Pleasant  Lake;  in  Orange  Co.,  in 
lH.rj?<i  crystiils  abundant  in  limestone,  near  Duck-cedar  pond,  in  tiie  town  of  Monroe;  near  Eden- 
-rillo  in  light  brown  crystals  in  limestone:  five  miles  south  of  Warwick,  in  large  grayish  brown 
^i-v^j»t9tls,  with  zircon,  horableude,  and  iron  ore;  also  in  small  crystals  a  mile  south  of  Amity;  in 
AV'e^t^^^'B'  Co.,  near  Peekskill,  in  an  aggregate  of  feldspar,  quartz,  and  hornblende;  also  neai 
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WeM  Famu,  in  small  reddish  brown  prisms;  at  Brewster,  al  the  Tilly  Forter  inm  mine 
iu  very  fine  transparent  greenish  crystals,  sometimeB  2  in.  long,  often  twins,  with  magnetite, 
apatile,  etc.;  tbia  occurrence  (discovered  in  1891)  is  similar  to  that  at  Nordmark,  Sweden,  b 
2f.  Jersejf,  at  FnLuklin  Furnace,  of  a  bouey-yellow  color.  In  Penn.,  Bucks  Co.,  three  miki 
west  of  Attleboro',  associated  with  wollastonite  and  graphite;  a  small  number  of  fine 
crystnU  of  a  rich  greenish  brawn  tinge,  in  part  symmetrical  cruciform  twins  up  u>  8^  iocha  in 
length,  have  been  found  at  Brldjgewater  Station.  i>elaware  Co.  In  2f.  OaroUna,  at  StstesriUe. 
Iredell  Co.,  yellowish  white  with  Bunatone;  also  Buncombe  Co.,  Alexander  Co..  and  other 
points. 

Occurs  in  Carutda,  in  amber-colored  crystals,  in  th»  granitoid  trachytes  of  Tanudu, 
Slieifoi-d,  and  Brome  Mts. ;  in  clove-  or  chocolate-brown  crystals,  often  larKC.  al  Argeuteuil  and 
(IreuviUe,  Argeuteuil  Co.;  also  Buckiagbam,  Templeton,  Wakefield,  Hull,  Ottawa  Co.;  »tN. 
Burgess,  of  aLoney-yellow,  and  K.  Blmsley,  Lanark  Co.;  near  Eganvitle,  Renfrew  Co.,  Ontario, 
in  very  large  dark  brown  ciyBtala  with  apatite,  amphibole,  zircon;  similarly  at  other  pointewlKR 
apatite  is  uDiiodaut. 

Alt.— TitiiDite  occurs  of  little  hardness,  dull  in  luster,  and  hydrated  from  alteration.  Crjalsls 
of  this  kind,  found  in  a  decomposing  feldspar,  with  zireou  at  Green  River,  Henderson  Co., 
North  Carolina,  have  been  named  by  C.  U.  Bliepard  (Am.  J.  Sc.,  32,  96,  1856)  Xanihiituu.  see 
bek>w. 

Titanite  (leucoxene,  titanomorphite,  see  above  and  p.  319)  is  a  not  uncommon  alteratioa:- 
product  of  ilmenite  and  rutile.  On  the  other  hand  rutlle,  octahedrit^  and  penmkite  have  been 
described  as  derived  fram  the  alteration  of  titanite. 

Artl£.— Formed  in  crystals  by  healiug  together  SStOa,  41401,  and  calcium  chloride;  alw 
the  manganesian  (greenovite)  by  adding  inHiigtuiese  chloride  (Hantefeullle). 

A  stauuo-silicaie  of  calcium  (CaSntiiO*)  coiTCspondiug  to  titanite  has  been  obtained  in  maaa- 
clinic  crystals  by  Bourgeois,  Bull.  Sue.  Min.,  10,  64,  1887. 

R^— ■  Min..  145,  1863;  i  here  (Dx.)  =  2k  Dana,  Hio.,  1668;  with  Naumann,  Hbg..  etc.. 
0  =001,  e  =  101  (y),  m  =  Oil  (r),  2  =  i03,  n  =  i^;  also  for      (DzOandp9r(N.}  we  liare: 

»=tt-'.  *  =  ?,,  =  -,. 

*  For  lists  of  forms,  see  Mir.,  Min.,  894,  1863,  also  Trans.  Cambr.  Phil.  Soc.,  7,  310,  1843, 
orPoKg.,  56,  636,  1853;  Dx..  I.e..  and  3,  xxiii.  1874:  Hbg..  Miu.  Not.,  6, 33, 1864;  Zeph..  Ber. 
Ak.  Wien,  60  (1),  815,  1869;  Hbg.,  1.  c,  11,  38.  1873;  Busz,  Jb.  Min.,  Bell.,  6,  370,  1887  <wlio 
adds  many  new  forms);  GKlt.,  Judex,  3,  215.  1801.  Cf.  also  liose.  Leonh.  Taschenbuch,  2, 
1831:  Hbg.,  Mtn.  Not.,  \.c.,etai.;  Zeph.,  Zillerlhal,  1.  c;  Schrauf,  Sulzbach,  Ber.  Ak.  Wien, 
62  (2),  704.  1870;  Lewis,  Phil.  Mag..  3,455,  1877;  Hintze.  Zermatt,  Zs.  Kr.,  2,  310,  1873  ;cf. 
Odt.,  1.  c.  p.  222);  Erem.,  Vh.  Min.  Qm.,  16.  254,  1881;  Rath,  Zs.  Kr..  6.  255,  1880;  FUnk. 
Kordmark.  Ak.  H.  Stockh.,  Bihnng,  12  (2).  3,  69.  1886.  See  also  A.  C.  Lane,  on  the  comniMi 
forms  of  titanite  in  rocks,  Min.  Mittb.,  9.  307.  1887. 

*  On  parting  produced  by  twinning,  Eremeyev,  Jb.  Min.,  405,  1872:  also  1.  c.  and  Za.  Kt.. 
B,  500,  1881;  O.  H.  Wiltiama.  Am.  J.  Sc.,  29,  4S6,  1885:  MDgge,  Jb.  Min..  2,  98. 1889. 
shows  that  the  parting  plane  often  deviates  somewhat  widely  from  tj  (331).    Light  abaorptKn 
measured  photometrically,  Pulfricli,  Zs.  Er.,  6,  155,  1881. 

Xanthitahic  C.  U.  8/tepard,  Am.  J.  3c.,  22,  96,  1856.  £.  G.  JBakStu,  ibid.,  36,  41S.  im, 
and  U.  S.  O.  Surv.,  Bull.  60,  135,  1890. 

An  alteration-product  of  titanite.  Color  light  yellow,  friable,  mixed  with  impurities  to  an 
undetermined  extent.  It  is  called  by  Eukins  a  clay  containing  titanium  in  place  of  silicon. 
Analysis  of  material  from  Green  river,  Henderson  Co.,  N.  C,  by  Eakina: 

SiO,       TiO,       A1,0,     Fe.Oi     CaO     MgO     P,0»  H.O 
a  =  3-941  1-76       61-54       17  59      4  46      0  90      <r.       4*17       9iH  ^  100-M 


Material  of  analysis  dried  at  100°;  the  air  dried  mineral  loses  6-03  p.  c.  at  100*. 

Ptromelane  G.  U.  Shtpard,  Am.  J.  Sc..  22,  96,  1856.  Min.,  253,  1857.  In  aneular  grains 
from  the  gold-washings  of  McDowell  Co  ,  N.  C.  H.  =  6  5;  Q.  =  8-87;  luster  rtsmous:  «>I<*t 
reddish  to  yellowish  brown  and  black;  subtranslucent.  B.B.  infusible,  but  becomes  black  and 
opaque  (whence  the  name);  soluble  in  Ibe  fluxes,  giving  reactions  of  titanic  acid  and  iruo.  Siaifi 
to  be  "essentially  a  titanate  of  alumina  and  irou  with  traces  of  lime  and  glucina."  and  "  m»T 
contain  zircnnin  also";  but  the  evidence  of  such  a  composition  is  not  given.  Probably  only  s 
variety  of  tiianite. 

Oabtelltte.  Ctistellit  Breiih.,  B.  H.  Ztg.,  25,  118.  1866.  MonocHuic.  In  verj-  smaH  and 
exceedingly  ihin  S-sided  tables,  having  for  the  angles  of  tbe  rhombic  prism  62°.  Cleavniri': 
prismatic?  H.  =  5*5-6.  G.  =:  3150.  Luster  vitreous,  somewhat  adamantine.  Color  wine- 
yellow  to  wax-yellow;  streak  colorless.  Fragile.  According  to  Phittner  it  acts  B.B.  likr 
titanite,  giving  evidence  of  the  presence  of  titanic  acid,  lime,  and  dllca,  but  with  less  of  the  tint 
and  more  of  the  last  than  in  titanite.  Occurs  in  the  phonolyle  of  Holenkluk  Mtn.,  near 
Proboscht,  and  In  that  of  Sollodiz— a  rock  containing  also  sanidine,  famnblend^  au^te, 
Ilmenite,  and  apatite. 
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fill.  KEILBAUrm  Kellhault  A.  Brdmann,  Ak.  H.  Stockh.,  860^  18M.  Tttrotitanit 
aOuerer.  Pogg..  63,  469. 1844. 

Mouoclinic.    In  habit  and  angles  near  titanite. 

Forna)  a  (100,  ^I),  c  (001,  O);  m  aiO,  I)»  v(l01, 

1-i);  n(lll,  -  1);  ((118.  J),  ((ilt,  1). 

Forbes'  measured:  am  —  88°,  av  =  B5*,  «n  =  86' 
80'.   Cf.  aim  angles  for  titaaiie,  p.  712. 

Cleavage:  n  quite  distinct.    H.  =  6*5. 
G.  =  3*52-3*77.   Luster  vitreous  to  resinons. 
Brownish  black;  in  splinters  brownish  red 
and  translucent;  also  dull  brown  and  pale 
2Iorway,  Forbes.  grayish  brown.   Streak-powder  grayish  brown 

to  pale  dirty  yellow. 
Optically  +•    Ax.  plane  Q  ft  as  in  titanite.   Axial  angles,  Bnsz*: 

2H,  ^  60*  SO*  LI  2H,  -  58"  SO'  Na  2H^  =  28'  Tl  (in  Honobromuphtalln) 
2E,  -  Iia"-  81'  2E,  =  108°  84'  21^  =  106'  87' 

Comp. — A  titano-silicate  of  calcinm,  alnminiam,  ferric  iron,  imd  the  yttrium 
metals. 

Rammelsberg  calculates  for  his  analTals:  lS0a8iT10*.(A1,Fe.Y}.(S!,Ti)0*. 
Anal.-!,  3,  Rg..  Pogg.,  106,  2M.  leSft.   8^  Id.,  Min.  Cta..  Erg.,  fl69, 1880.  Also  Eidmaiiii, 
Forbes,  6tb  Ed.,  p.  887. 

a.       SiO.   TIO,  AUO,I^!.O.T,O.Ce.O.  CaO  Ign. 
1.  BuO,  moM.       8-716      20-48   26-67   0  45   6  75        8  16       20  29   0  54  HgO  0-04,  K.0 

[0-60  =  96-88 

8.  "  «rv«<.  8*778  28  00  27  04  6  24  6-90  12  08  1715  S'SO  ^  lOO'SO 
8.  NaiestO.  num.  8-57       80-81   86-68     —    1  12  6  27^    —    2S-08  118  =  100*99 

■At.  weight  100-8. 

Pyr^  «to. — B.B.  fuses  with  tutumesceDce  easily  to  a  black  Bhlciiiff  glass.  Yields  an  iron- 
colored  gtaas  with  Imrax,  which  in  the  Inner  flame  becomes  blood-red.  With  salt  of  phosphorus 
^ves  ao  iron  color  and  a  silica  skeleton,  and  in  the  inner  flame  a  violet  bead.  Reaction  for 
manranese  vith  soda.    Decomposed  by  hydrochloric  acid. 

Obs. — Occurs  near  Arendal,  Norway;  od  the  islands  BuO,  AskerO,  Alve.  and  NarestO,  iu  a 
feldspathic  rock,  both  in  crystals  and  mas^Te.  Crystals  weighing  Si  lbs.,  and  masses  of  15  to  20 
lbs.,  are  mentioned  by  Forbes.  \  dull  brown  massive  kind  from  Alve  gave  Q.  =  8*72;  and  a 
pale  eraj'isb  brown  8'603;  a  specimen  from  near  NarestO,  O.  =  8'S19.  llie  Alve  ketlhaulte  has 
two  cleavages  iuclioed  to  one  acotber  48*.   Also  from  8narum,  Normy. 

I4amed  after  Prof.  Keilbau  of  Monray. 

Ref.->  Ed.  N.  Phil.  J.,  I.  69, 1856;  alio  Forbes  and  DahU,  Nyt  Hag..  8.  238,  1866.  *  Jb. 
Kin.,  BeiL,  6,  843,  1887. 


613.  OUARINITB.  Outteardi,  Rend.  Acc.  Napoli,  Mem.  2,  408, 1867,  Zs.  O.  Ges.,  10. 14. 
1866. 

Orthorhombic.   Axes  d:h  :&  ^  0*9892  : 1  :  0-3712  Lang-Quiscardi'. 
1(X)  A  110  =  44**  41^',  001  A  101  =  20°  36^',  001  A  Oil  =  *20''  22', 

romwi  a  (100,  ^I).  i(010,  ^{).  0(001.  0);  ^(810,  »8}, /(210,  ^8),  m(110.  /},  tfOSO,  ^9), 
Jk(OJl,  1-i),  5(021,  2-i). 

Angles:  gg  '  =  86°  80',  ff"  =  6a»  88'  V  =  •36'  lO**  =  89'  28*.  dd'  =  58*  88". 

A*^  =  40°  44',  qq'  ~  1Z'  IV. 

In  minute  thin  tables,  flattened  |  h  (010),  nearly  tetragonal  in  form. 

H.  ~  6.  O.  =  3-487.  Luster  of  cleavage-face  somewliat  adamantine.  Color 
enlpbur-yellow,  honey-yellow,  pale  or  dark.  Streak  uncolored,  or  whitish  gray, 
transparent  to  translucent.    Ax.  pi.  |  c.    Axial  angle  large>  Dx. 
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Comp.— CaTiSiO,  or  CaO.TiO,.SiO^  same  as  for  tiUnite  :=  Silica  30-6,  titu- 
ium  dioxide  40'8,  lime  28*6  —  100. 
AnaL — Quisfurdl,  1.  c. 

SIO,  83  64  TiO,  83-»3  CaO  88*01  I^O,.lfniO.  tr.  =  95-57 

Pyr.,  etc.— Same  as  in  titanite. 

Obs.— Fouad  Id  smuU  caTities  in  a  grayish  trachyte  oa  Monte  Boinma,  along  with  g^amf 
feldspar  and  ucphelite.  The  mass  of  the  trachyte  is  rich  in  glassy  feldspar,  faombleade,  arg 
melanite.  In  one  case  io  the  oommon  rock  of  SomDu,  coQslsting  of  feldqwr  uid  neplielite.  ud 
here  along  with  titaoite. 

R0f.— '  Lang,  MiD.  Mltth.,  81, 1871:  Gulscardf,  1.  c  and  Rend.  Acc  Napoli.  187ft;  Bredin, 
Mln.  Mitth..  S86, 1874;  Dx.,  Mln..  2,  zxm,  1874. 


613.  TSOHBFFBINmi.  ? Mineral  de  Coromandel  Bmid.,  Tt.,  3.  658, 1682.  Tacfaev- 
kioit  O.  Sem,  Reis.  Ural,  2,  1848.  i 

Massive,  amorphous.  | 

H.=  5-5-5.    G.  =  4-508-4-549  G.  Rose.   Luster  Titreous.    Color  relret-black.  i 

Streak  dark  brown.   Subtranslucent  to  opaque.  i 

Compk — Related  to  kellhauite,  but  uncertain.   The  mineral,  as  analyzed,  seems  ! 

to  be  in  all  cases  an  alteration-product,  more  or  less  heterogeneous,  and  the  com-  ' 

position  of  the  original  mineral  is  as  yet  very  uncertain.  . 

Hermann  makes  thorla  present  in  tadieffklnite  from  the  Ural;  Dunour  proved  its  absence  ' 
iu  the  ludiaa  mioenU. 

Des  Cloizeaux  states  that  the  latter  consists  of  a  hrown  material  not  acting  on  polarized 
light,  and  small  colorless  grains  which  are  strongly  doubly  refracting.    The  mioeral  hH  ' 
H.  =  5-0-6;  G.  =  4-36;  luster  vitreous,  inclining  to  reuinous;  color  brownish  black,  subtnos- 
lucent. 

Cross  found  the  mineral  analyzed  by  Eakins  to  consist  mainly  of  a  reddish  and  yellowifili 
brown  iranaparent  amorphous  substaDCe,  probably  the  original  mineral,  traversed  by  cracks 
filled  with  a  secondary  reddish  browo,  opaque,  ocherous  matter;  bands  of  secondary  miuenls, 
probably  calclte  and  tltanlie,  were  also  noted  with  others  not  identified. 

Anal.— 1,  H.  Rose,  Pogg..  62,  081. 1844.  8.  Hermann,  Bull.  Soc.  Howou,  39  (1).  57,  im. 
8,  Damour,  Bull.  O.  Fr..  19,  550.  1868.  4.  R.  C.  Price,  Am.  Cb.  J.,  10,  88,  1888.  5,  6.  L.  6. 
Eakins,  Am.  J.  Sc.,  43,  86.  1801. 


G. 

810, 

TiO,  ThO.T.O, 

Ce»0,  (I*,1M),0 

FfiiOi  AliO 

FeO  HnO  HgO  CaO  alk.  BV) 

1.  Ural 

4-58 

1  Sl-M 

80-17    —  — 

47-29 

11-21  0-63 

0«  350  0-W  - 

a  '* 

4-S5 

»-S8 

lS-07  20-U  8-45 

sreo 

•  17  0-75 

—   815   -  0-e 
[Dono  =  i« 

S.  So.  Inifa 

10-08 

SO-SB    —  — 

8B-88 

rM  ns 

0-87  4-40    -  1-8) 

4.  nrginia 

4-4 

28in 

»-U  »SB>  — 

Xl-» 

9-88 

8-96  — 

0-84  M8  0-8M* 

[BeO  8-lB  =  10M< 

8.  " 

4-13 

Km 

18-ra  0-66  1-flS* 

«m  lam. 

8«  — 

0-H  4-06 
[Ta,0,  0«  =  »« 

«.  " 

4-S8 

n-49 

IB-BQ  0-78  1-84* 

1IKI8  1716 

sw 

mi 

8-n  — 

0-48  C-W  (WW 
CTa,0,  (m  =  »c 

>  iDoL  16-88  Dl,0),  4-96  ht,0,. 

•ITaaO. 

'Incl.  BraOi, 

molec.  vgfat.808,  'Dalit 

Pyr.,  etc. — B.B.  glows,  then  Intumesces  strongly,  becomes  brown,  and  fuses  to  a  black  glan 
Gives  with  the  fluxes  reactions  for  iron,  manganese,  and  titanium.  Gtelatinizes  with  bjdro- 
chloric  acid.  The  Indian  mineral  in  a  closed  tube  yields  a  little  water.  B.B.  fuses  with  into- 
mescence  to  a  black  scoria,  feebly  magnetic.  With  salt  of  phosphorus  it  gives  in  RF.  8  flit 
brown  glass,  opaline,  which  becomes  milky  in  the  O.F.  With  borax  It  affords  a  byadoUi- 
browu  glass,  transparent  in  the  H.F.  and  pale  brown  and  opaque  in  the  O.F.  Attacked  mdilj 
by  nitr^  odd,  especially  if  heated,  depositing  gehitinous  silica  mixed  with  titanic  oxide  tod 
black  grains  of  titanic  iron. 

Obs.— From  the  Ilmen  Mountains  in  the  Uml;  only  a  few  specimens  have  been  found;  tb« 
tscheflkinite  In  coUectinna  is  mostly  uralorthite  (p.  533),  which  it  much  retwmbles.  Also  from 
8.  India,  probably  Eanjamalal  Hill,  Salem  distr.  (cf.  Mallet,  Rer.  O.  Siirv.  India,  26, 123,  \m\- 

An  isolated  mass  weighing  W  lbs.  has  been  found  on  Hat  Greek,  near  Massie'a  Uflk 
Nelson  Co.,  Virginia  (anal.  4  by  Priced  also  found,  south  of  this  point,  in  Bedford  Co.,  In  ike 
same  state  fanal.  6,  6  by  Eakins);  at  the  latter  locality  It  exists  in  some  quantity  as  repotted lif 
H.  H.  Engle. 

Named  .after  the  Russian  general,  Tschevkiu  (Chevkin). 
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61^  ASTROPanXira.    Astrophyllit  Scheerer,  B.  H.  Ztg.,  13,  340.  1854. 

Orfchorhombic.   Axes  dilit^  0*99025  :  1 :  4*7101  Brogger*. 

100  A  110  =  44"  43V,        A  101  =  78"  7|',  001  A  Oil  =  78"  Of. 

Forms:  q  (101,  1-i)  I  (111,  1)  x  (212,  1-2)  A  (767,  l-J) 

}  (010,  i-i)  fi  (O-l-fiO.  ^-1)  s  (616, 1-ft)  <  (484,  1-})  n  (S65.  f  f) 

m  (110,  /)  g  (088,  fS) 

mm'"  =  89'  36*  W  =  188'   01'  =  18"  28'  has  =   W  V 

gq      =  156°  15'  «"'  =   88°  13  «r"'  =  51'  42'  hi  =    W  5»f 

gg-     =  120°  68'  n'    =  104°  40*  XX'"  -  79°  26'  hX  =    SO'  IT 

bg      =  *29°  31'  u"  =  160°  fiO'  nn'"  =  98°  87'  6/  =  •45'  54' 

tf      =  89"  18*  «r"  =   72'   1'  b»  =  80'  49'  6»  =   40"  41i' 

Crystals  often  elongated  in  the  direction  ol  6;  or  elongated  |  axis  ^by  develop- 
ment of  the  brachypinacoid  (|  cleavage).    Faces  strongly  striated 
1  intersection-edge  with      i  horizontally  striated.  Also  lengthened 
into  thin  strips  or  blades;  sometimes  arranged  in  stellate  groups. 

Cleavage:  i  perfect;  c  very  imperfect.  Percussiofi-figure  on  a 
cleavage  surface  shows  two  rays  crossing  at  angles  of  approx.  90° 
(8l°to85''),  and  nearly  |  the  dome  014.  L^minse  brittle,  not 
elastic  like  muscovite.  H.  =  3.  G,  =  3-3-3-4;  3-324  Pisani; 
3-375,  Colorado,  Koenig.   Luster  aubmetallic,  pearly.  Color  bronze- 

?ellow  to  gold-yellow.    Powder  resembling  tbat  of  mosaic  gold. 
Vanslucent  in  thin  leaves. 

Pleochroiam  strong:  c  lemon-yellow,  b  oranse-yellow,  a  deep 
orange-red.     Absorption  a  >  b  >  c     Optiod^  +.   Ax.  pi.  Q  c. 
Bx.  X      Bxo  ±  cleavage  (b)  or  nearly  so,  but  varying  somewhat  from  secondary 
causes.   Axial  angles  variable : 

Korway      SHo.r  -  122'  18*  LI    2Hoj  =  124*  68'  Bkg.   8Ho    =  114*  87^-188*  28*  Bgr. 
Colorado     2Ho.r  =  121°  88'  Li    2Ha,  =  1S4'  14'  2Ho^  =  12S°  «'  Tl  Bkg. 

Indices: 

a  -  1-678  fi  =  1  708  =  1  788         r~a  =  0  055  Levy-Lcx. 

Comp.— Perhaps  (Bgr.)  an  orthoailicate  R.R,Ti(SiO,),  with  R  =  H,N»,K  and 

K  =  Fe,Mn  chiefly,  including  also  the  Fe,0,.  This  formula  is  confirmed  by 
£akins. 

AnaL— 1.  Rsauf,  C.  R,  66.  846.  1868.  2,  Scbeerer,  Vogg.,  122,  113.  1864.  8.  Meioecke, 
ibid.  4,  Sieveking,  ibid.  6,  BfickstrOm,  Zs.  Kr.,  16,  609,  1»D0.  6,  Koenig,  Am.  PhlL  8oc,  10, 
509,  1877.   7,  L.  G.  Eaklns.  Am.  J.  Sc..  43,  84.  1691. 

G.        8iOi  TlOi  ZO.  AIsOi  Fe>Oi  FeO  MnO  MgO  CaO  NsiO  EiO  Ign. 

1.  "  Brevik "  3-884      88-28  7-09  4  97  400  8-76  28-68  8-»0  1-27  I'lS  2*51   6  88  1-88 

[=  9911 

2.  "  82-21   8-24     —    8  02   7  97  2140  13  68   1-64   2  11    3-24   8-18  4-41 

U  99-05 

o  i.  82-35   8-84     —    8-46   8  05  18-06  12  68   3-72   1-86   4-02   3  M  4-S8 

[=  99  51 

4^  "  83-71    8-76     —    8-47   8  51  35-81  10-59   0-05   0  95   3-69   0  65   4  85 


[:=  100-44 
5-78 


5  Eikaholm  83  03  11  11   3-65  0  98  2-68  21-76  11-96  0-98   1-26  2-77  5-78  8  47 

[P  0  97  =  100-18 

6  Colorado    8-875      84-68  18-58   2-20   0  70   6-66  86-10   8-48   0  30     -     2  54   5  01    8  54 

rCuO  0-42,  Ta,0»?  0-80  =  99-81 

7  "  86  88  11-40   1*21     tr.     8'73  29-08   6-52   0  18   0-22   8  63   5-42   4  18 

[Ta,0,  0-34  =  100-08 

T^jr^  etc— B.B.  swells  up  and  fuses  easily  to  a  black  magnetic  CDamel.  With  soda  or 
borax,  a  strong  mangaDese  reaction.  Decomposed  by  hydrochloric  acid  with  separation  of 
^icch  in  Hcales. 
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Obf.— OccuTB  on  the  raoaU  islands  In  the  I^sesund  fiord,  near  Brerlk,  Konraj,  in  am»- 
i^enite,  embedded  in  lamellar  feldspar,  alao  in  TeucDphanite  and  in  natTolite(q»etuteuij.  ii:^ 
associated  with  catapleiite,  legirite,  large  prisms  of  black  mica,  and  numerous  other  ^)ti-;t> 
Similarly  associuted  at  Kaugerdtuarsuk,  Greenland. 

With  arfvedsonite  aud  zircon  at  St.  Peter's  Dome,  Pike's  Peak,  El  Paso  Co.,  Colorado. 

Named  from  dfJTfjov,  ttar,  and  tpiiXA-ov,  lettf,  in  allusion  to  the  stellate  aggr^jmtioD  u: 
foliated  micaceous  structure. 

Ref. — ■  Zs.  Kr.,  16,  200,  1890;  the  fundameuta.  angles  are  taken  as  corrected  by  Br&ec*? 
(letter  of  April  80,  1890),  further  the  axes  a  audi  are  excbauged  as  required  by  Lbe  ia.  - 
obtained;  the  domes  0,  g  cannot  be  taken  as  macrodomes  unless  the  calculated  mtio  of 
lateral  axes  is  regained  as  of  no  value. 

The  form  was  first  made  orthorfaombic  by  NordenskiOM  (Ofv.  Ak.  Stockb.,  27,  501,  1>7' 
and  Des  Cloizeaux  (Min.,  1,  497.  1862),  was  later  made  mouoclinic  by  Btlcking,  Zs.  Kr..  1,  4^.- . 
1877,  and  triclinic  by  BrOgger,  ibid.,  2.  278,  1878.  BrOsger  finally  (1890)  shows,  boverer.  tli:^: 
the  variation  in  angle  and  optical  character  earlier  uotea  1b  probaoly  without  significance,  beug 
due  to  deformation  produced  by  pressure. 


616.  JOHNSTRUFITB.    W.  0.  Brdgger,  Zs.  Er.,  16,  7i  1880. 

Monoclinic.  Axes  itxtxt^  1-6229  :  1  :  1*3911;  0  =  SS^SSf  =  001  A  100 
BrSgger. 

100  A  110  =  59"  19i',  001  A  101  =  39°  ITf,  001  A  Oil  =  54*  15'. 


Fcomit 

a  (100.  i-i) 
b  (010.  i-ti 


i  (710,  <.5) 

n  (810,  t4) 
I  (520.  i-l) 


/  (210,  ^S) 
«(110,/i 


Also,  doubtful,  h  (160).  o  (103).  »  (819).  p  (28$). 


=  44°  6i' 
n»"'  =  56'  45' 
ff'"  =  78'  2' 


of  =  •89°  1' 
mm'"  -  116°  89* 
»'     =  34M8' 


ad 


d  (101. 
»  (201, 
«(801, 


47'  88' 
•29°  27f 
20'  49i' 


l-i) 


8  (iOl,  1-0 
t  (iOl,  2-i) 
F(fi01, 8-i) 


a'«  =  51°  lOi' 
«■«  =  "SI"  I' 
ae  =  21°  W 


Des  Cloizeaux  pointed  out  a  similarity  in  form  between  moeandrite  sod 
zoisite,  and  Br&gger  shows  that  johnstrupite,  mosandrite.  and  rinkite,  very  aeu 
to  each  other  in  composition,  are  all  similar  in  angle  to  both  zoisiie  and  epidou. 
He  thus  compares  the  |>ri8matic  zone  of  johnstrupite  with  the  orthodwKKof 


epidote  and  vfce  versa  (ci.  also  p.  517): 
Johnstrupite 
Zoisite 
Epidote 


S  100  A  101  =  48'  16' 
}  100  A  101  =  51°  Sff 
010  A  021  =  65°  14' 


100  A  110  =  66'  (T 


100  A  210  =  89'  r 

010  A  130  =  88'  58' 
100  A  103  =  42°  5'  ( 
100  A  802  =  85°  7'  f 

Twins:  with  tw.  pi.  a.  In  crystals  prismatic  |  (5  and  flattened | 
a  (100);  the  pnamf  (210)  most  prominent.  Faces  in  prismatic  vm 
Terticall^  striated. 

Cleavage:  a  distinct.  G.  =  3-29.  Luster  on  a  vitreous,  on  fracture enrficf* 
resinous  to  greasy.   Color  brownish  green.    Streak  yellowish  green. 

Pleochroism  very  weak:  c  bright  greenish  yellow,  b  brownish  yellow,  a  bright 
yellow.  Absorption  c  >  b  >  it.  Optically  +.  Ax.  pi.  I  b.  Bx^  A  <i  =  ±  21'- 
Bx»  nearly  X  «  (100).  Dispersion  p  >  v,  strongly  marked;  inclined,  hardly  diE- 
tinct  (0°  13'  for  red  and  green).    Axial  angles,  Bgr.: 


Barkevik 


3H^r  =  76'  5i' 
2H^,  =  77°  42' 
2H^=:=75'  69i' 


2H<,.r  =  125°  40*   .-.  2Vr  =  71°  lOi' 

2Ho.y  -  127°  40'  .-.  2Vj  =  69°  54'  2%  =  124*  40*  /I  =  I  Hi 
8H<,p=  181'  11'   .-.  SVgr  =  68'  20*. 


Comp^A  complex  silicate  of  the  cerium  metals,  calcium  and  sodiam  chiefli 
with  titanium  and  fluorine. 
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BrOgger  calculates  the  following  molecular  ratio: 


ai 


R.0  CaO  HgO  K,0.  RO,  810.  F  H«0 
»-61         11*87        0-98        1-46        8-00        12        7'48  1-87 

And  the  formula  le  written,  analpgoui  to  the  q)ldotes,  r^*^~|(Ks)4KiiS^Bi0<)ji. 

Lfb  J 

HereR.  =8Na.,lH,;  R  =  18Ga,lHg;  R.  =  l(Ce+ Y).1(A1  +  Fe);  R-Ce;  R^miZr. 
alio  'I'h  and  Ce.   Further  the  group  in  bracket*  ia  r^;anlea  m  corresponding  to  the  blnlent 

group  (ROH)  in  epldote. 

AaaL — fiacksirOin,  quoted  by  BrOgger. 

810,  TiO,  ZrO,  ThO,  CeO.  Ce,0,Y,0,  AI,0,Fe,0,  C»0  lisO  N«,0  K,0  H.O  F 

o. aoau  T-67  s-st  o-:8  u-w  vtn*  ii:  las  o»  87-76  i-es  6-67  o-is  i'«  ftse  =  i(n-n 

>IiwLL«,O..DItO|. 

Oba.— Only  known  from  one  of  the  ledges  near  Barkevik  in  the  Langesund  fiord,  Norway; 
it  is  associaied  with  wiiiilerite,  rosenbuachitw,  eucolite,  eegiiile,  fluorile,  elteolite,  sodalite,  etc. 
Earned  after  Prof.  Fr.  Jolinstrup  of  Copeubagcn. 

Bef^Dx.,  Min.,  I.  581,  1863,  Weibye,  Jb.  Min.,  774,  1849,  Bgr.,  Zs.  Kr.,  Ifl,  74.  1890. 
Crystals  earlier  described  (Bgr.,  Zs.  Kr..  2,  S7S,  1878)  as  mosandiite  proved  to  be  l&venlte 
(p.  876). 

616.  MOSANDRITB.   Erdmann.  Ben.  JB.,  21,  178,  1841. 

Crystals  lon^  prismatic  H  c  and  flattened  \  a,  but  withont  terminatious  so  far 
ae  observed;  vertical  faces  strongly  striated.  Forms  noted  in  the' prismatic  zone, 
the  same  as  in  johnstrupite,  anu  angles  nearly  the  same. 

Poms :  a  (100.  U),  h  (010,  «),  ( (710,        k  (410,  i-l),  n  (810^  O).  I  (680.  /(810, 
m  (110.  1).  t  (120,  i-S),  A  (180.  i-^). 

Sections  |  h  show  tw.  lamellte  J  a. 

Cleavage:  a  rather  perfect.  H.  =4.  G.  =  2*93-3 -03.  Luster  of  cleavage- 
face  between  vitreous  and  greasy,  of  other  surfaces  resinous.  Color  reddish  brown, 
but  altering  to  dall  greenish  or  yellowish  brown.  Streak-powder  pale  yellow  or 
grajrish  brown.  Thin  splinters  translucent,  bright  red  by  transmitted  light. 
Optical  characters  as  with  johnstrapite. 

Com  p. — Very  near  johnstrupite,  p.  720. 
BrOgger  calculates  Uie  molecular  ratio  as  follows : 

R,0  RO  1,0.  RO.         810.  F  H.O 

1-04  10  18  1-80  4-19  18  8-OT  10-86 

The  formula  h  written,  also  analogous  to  the  epidotes,  ^{(^,  [B«J(R.)iRiiK.(3i04)i,. 

Here  R,  =  OH,,lNa,(K,):  R  ^  lOCa  (a  little  Mg.Mn);  1  =  fCe.iY  and  a  little  Fe; 

R  =  |Ti.|Zr,iCe  and  a  little  Th. 

AnU.— 1,  Berlin,  Fogg.,  88.  1S6,  1868.   8,  B&ckstrOm,  quoted  by  BrOgger,  Zs.  Er.,  16, 
80,  1890. 

HO.    no.  ZrOa  ThO.  CeO.  Oe.0,  Y.O,  Fe.O|  HnO  GaO    MgO  Na.    K.0    H.0  F 
7.  n-98    im      —       —       —    aB06»      —     1-B8—    19D7    0  78    8*87    0-B8    8-90      —  s  100*88 

S.  [80-n>]  6-88    7-4S    0-84    0  84  Vi  «^    8*83    0-60    0-4B  »«&    0-88    S-44    0-88    ^70    8-06  >  100«7 

•  A  direct  det«rmlnatlon  gave  SO'OI.  *  laOL  (I^DDiO,. 

ryr.,  etc— In  tlie  closed  tube  elvps  wnter.  B.B.  fiiaes  with  intumescence  at  8  to  a  brown 
glm^a.  With  salt  of  phosphorus  in  li.F.  gives  a  violet  bead  (tilaDium),  and  with  borax  lu  O.F. 
^ves        amethystine  bead  (manganese).   Decomposed  by  hydrochloric  acid,  with  separatioa 
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of  silica  and  fomiBtlon  of  a  dark  red  solution,  which,  on  heating,  gives  off  cUorine  ud 

becomes  yellow. 

Obf. — Occurs  on  the  small  island  L&ven  in  the  Laugesuod  fiord,  also  on  the  ntighborio; 
island  Stok5,  and  on  the  reefs  near  Barkevik;  it  is  associated  with  leucophanite,  euoolite, 
elseolite,  segirite,  black  mica.    Readily  undergoes  sUeration. 

Named  after  the  Swedish  chemist  G.  O.  Mosander  (1797-1858). 

617.  SINZTTB.   Lorenxen.  Medd.  OrOul.,  7,  1884,  and  Zs.  Er.,  9,  348,  1884. 

Monoclinic.  Axes:  d  :  h '.  6  =  1-5688  :  1  :  0*2933;  /?  =  88°  47i'  =  001  A 100 
Lorenzen. 

100  A  110  =  57"  28J',  001  A  101  =  lO**  30^',  001  A  Oil  =  16-  17'. 
Forms:  o(I00,  i-ij.  »  (820,  i-f),  m  (110,  /),  A  (120,  i-k);  n  (101,  -  ii(101, 
0(841.  -  4  J). 

The  domes  101,  lOl  correspond  to  lOS,  106  of  johnstrupite. 

Angles :  »»'.'  =  93'  SS*.  m«i"'  =  114"  67f,  am  =  •iV  28|',  W  =  85"  82',  a»  =.  •78*  18J'. 
a*!*  =  80°  87'.  n»  =  *21'  5J', 

Crystals  flattened  |  a;  with  a  zonal  structure  parallel  the 

pffVr-^  "  _  faces,  and  with  twinning  lamellse  H  a. 

'"'^  ^^"^  Cleavage:  a  distinct.     H.  =  5.     G.  =  3-46.  Lnster 

vitreous  to  greasy.  Color  yellowish  brown  to  straw-yellow. 
Pleochroic.  AbBorption  c  >  b  >  a.  Optically  +.  Ai. 
pi.  i  b  and  inclined  7J  to  6.  Bx,  nearly  normal  to  a.  Da- 
persion  horizontal  distinct,  also  p  >  v. 

CoHp. — Near  johnstrupite  and  mosandrite. 

BrOgger  suggests  [F«Ti.]N8«Ca„Cei(SI0«)». 
AuaC— Lorenzen,  mean  of  Ave  parthil  analyses: 

SiO,     TiO,   Ce,{La,Di)«0,  Y,0,   FeO     CaO     Na,0  F 

29-08     18-88         21-25         0-92     0  44     23  26     8  98     5-82  -  108  11,  less  0  8-45=  100-65 

Pyr.,  etc— Fuses  B.B.  rather  easily  to  a  black  shining  glass  with  continued  intumeeomce. 
Dissolves  in  the  borax  bead,  giving  a  yellow  color  In  the  O.F.;  with  salt  of  phosphorus,  in 
violet  (titanium),  in  O.F.  colorless  but  with  more  of  the  mineral  becomes  enamel-like. 

Easily  dfcnmposed  br  dilute  acids  with  sepAration  of  silica  carrying  titRnlum. 

Obs.~~Occura  in  sodalite-syenite  at  Kangenlluarsuk,  Oreenland.  with  aifvedsoDite,  i^iul^ 
eudialyte,  lithia  mica,  sternstrupinc. 

Named  after  Dr.  Hiuk,  at  one  time  director  of  the  Danish-GTeenland  commerce. 


I! ' 


1 

i  I 


fil8.  PEROVSKITB.  Perowskit  O.  Bote,  Pogg.,  48,  558.  1889.  Reis.  Ural,  2,126,^. 
Feiofsklte. 

Isometric  or  psendo-isometric.   Observed  forms': 

a  (100,  i-0  «  (310.  (-3)  A  (540.  i-J)  p  (944,  fj)  F  (882,  i-t) 

ddlO,  0  g  (320,  i-S)  ..,2.  21  (832,  H)  F  (MS,  S-j) 

ft  (630,  H)  ^  »  (311.  2-8)?         0  (10-4-8,  i^) 

Crystals  in  general  (Ural,  Zermatt)  cubic  in  habit  and  often  highly  modifie^i 
but  the  planes  often  irregularly  distributed.  Cubic  faces  striated  parallel  to  tbe 
edges  and  apparently  penetration-twins,  as  if  of  pyritohedral  individuals-  Again 
(Tyrol)  the  cubic  faces  leas  developed  and  the  forms  m  (311),  p  (944)  prominent 
Also  (Zermatt)  in  reniform  masses  showing  small  cubes. 

Cleavage:  cubic,  rather  perfect.  Fnicture  uneven  to  subconchoidal.  Brittle, 
H.  =  5-5.  G.  =  4-017  Achmatovsk,  Rose,  4 -03-4 -039  Zermatt,  Dmr.  Luster 
adamantine  to  metallic-adamantine.  Color  pale  yellow,  honey-yellow,  orange- 
yellow,  reddish  brown,  grayisli  black.  Streak  colorless,  grayish.  Transparent  W 
opaque.    Usually  exhibits  anomalous  double  refraction. 
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CkometTfcally  coDridered,  peronklte  coDforms  to  the  isometric  qrstem;  optically,  however. 
It  i>  unifoimly  hiaxial  and  usually  positive.  The  moleculnr  structure  (also  as  developed  by 
Mchlnff,  Baumfaauer)  seems  to  correspoud  tu  orthorbombic  svmmetrr.  (St^  Lbe  authors  referred 
to  under  Sections  (|  a)  of  cubic  crystals  from  the  Ural  and  Zermatt  show  tw.  lamellee 
parallel  to  both  sets  of  cubic  edges,  with  diagonal  extinction;  the  bisectrix  is  normal  to  a 
aodecahedral  face,  the  axial  angle  variable  (up  to  90°),  the  character  4-,  also  — .  Similar  eectlona 
from  the  Tyrotese  crystals,  in  which  the  foniu  m  (811)  and  p  (044)  often  predomlDate,  show  flno 
tw.  lamellie  parallel  the  diagonals,  while  the  Usectrix  is  x  a,  the  optical  character  4-t  tbe  axial 
angle  small,  sometimes  sensibly  0°. 

In  general  the  form  and  optical  character  are  partially  explained  by  tbe  assumption  of  an 
orthorbombic  form,  with  a  prismatic  angle  of  90°  (corresponding  to  the  two  pair  of  cubic  faces), 
and  twinned  witb  p  (111)  as  tw.  pi.,  and  also  m  (110)  in  some  cases.  It  seems  more  prol)able, 
however,  as  urged  by  Ktcin,  especially  as  the  structure  dillers  iu  specimens  from  different  local- 
ities, that  the  form  was  originally  isometric  and  that  tlie  optical  anomalies  are  due  to  secondary 
causea,  but  tbe  subject  still  requires  much  elucidation.  The  transformation  of  tbe  molecular 
Bimcture  to  the  isotropic  condition  by  Incraaae  of  temperature  has  not  been  accomplished, 
although  this  Is  readily  done  with  boraclte,  to  which  perorsklte  is  cloaely  related  in  structure 
and  optical  characters. 

Comp. — Calcium  titanate,  CaTiO,  =  Titanium  dioxide  58-9,  lime  41*1  =  100. 
Iron  16  present  in  small  amount  replacing  the  calcium. 

Anal.—!.  Brooks,  Pogg..  63,  596,  1841.  2,  Jaoobson,  ibid.  8,  Brun,  Zs.  Kr.,  7,  880,  1683. 
4,  Damoiir,  Ann.  Mines,  6,  613,  1854.  5,  Mauro,  quoted  by  StrQver,  Trans.  Acc.  Line,  4,  210, 
1880.  6,  Sauer,  Zs.  6.  Qes..  37.  445,  1880.  Also  an  approximate  analysis,  showing  a  large 
amount  of  Iron,  by  Kaatle,  Am.  J.  Be.,  34. 141,  1887;  further  by  Eakina,  ib.,  37,  S19. 1B88. 

G.  TIO.       CaO  FeO 

1.  Achmatovsk,  brown  59  00      86  76      4  79  MgO.HnO  0*11  =  lOO'O? 

2.  "  black  58-99      89  20      2  06  MgO.MnO  tr.  =  lOQ-SS 
8.  Zermatt,  pelloie       8-974         60-39      89  80      0  91  -  100  10 

4.       ■■  69  28      89-92      1 14  =  100-20 

6.  ValHalenco  8  06  68  66      4147       —  =10018 

«.  Oberwleaenthal  68*66      88*86      8  07  =  W  06 

Fyr.,  etc. — In  the  forceps  and  on  charcoal  infusible.  With  salt  of  phosphorus  in  O.F. 
dissolves  easily,  giving  a  greenish  Iwad  while  hot,  which  becomes  colorless  on  cooling;  in  R.F. 
the  bead  changes  to  grayish  green,  and  on  oooUng  aflsumea  a  violet-blue  color.  Sltallrely  decom- 
posed by  boiling  sulphuric  acid. 

Olw.— Occura  in  small  csrystals  or  druses  of  crystals,  all  of  dark  colors,  associated  with  ciy8> 
tallized  chlorite,  and  magnetic  iron  in  chlorite  slate,  at  Achmatovsk,  near  Zlatoust,  in  the  Ural;  at 
Scbelingeo  In  the  Knisersiuh),  In  white  or  yellowish  granular  limestone,  with  mica,  magnetite, 
aod  pyrochlore  or  kopplte  (questioned  by  Knop,  Zs.  Kr.,  1,  284,  18t7);  in  the  valley  of  Zermatt. 
near  the  Findeleu  glacier,  where  crystalline  masses  occur,  in  talcose  scliist,  as  large  as  the  flst, 
and  the  interior,  if  not  the  wbole,  is  of  a  light  yellow  color,  along  with  garnet,  vesuvianite, 
titanite,  zircon,  corundum,  rutile,  titanic  iron,  serpentine,  etc. ;  at  Wlldkreuzloch,  between  Pfitsch 
and  Pfunders  in  Tyrol,  but  rare  (cf.  Hbg..  1.  c,  and  Rath,  Fogg..  144,  595,  1871).  At  Mte. 
Lagazallo,  Val  Malenco,  Soodrio.  northern  Italy,  witb  magnetite  and  amianthus.  Kare  on  the 
island  L&veu  in  the  Langesimd  fiord,  associated  with  leuoophanite.  Bgr.,  Zs.  Kr.,  IS,  506, 
1800. 

Sometimes  noted  In  microscopic  octahedral  crystals  asa  rock  constituent;  thus  in  uepbelite- 
and  melilite-basalta:  as  of  Wartenberg  in  Bobemia;  Hocbbohl  near  Owen  in  WQrtemberg;  the 
SaxoD  Krzgebirge,  basaltic  lava  of  Scbarteberg  in  the  Eifel  (doubly  refracting,  Uussak),  etc.; 
also  in  serpentine  (altered  peridotyte)  at  Syracuse,  N.  Y.  (cf.  Williams,  Am.  J.  Sc.,  34, 137, 1887); 
in  peridotyte  of  Elliott  Co.,  Ky.  (Diller,  ib.,  37,  219,  1689).  Also  noted  as  a  result  of  the  alter- 
ation of  titanite  (Schneidet,  Jb.  Min.,  1,  09,  1889).  . 
Mamed  after  von  Perovski  of  St.  Petersburg. 

Artif.— Formed  iu  crystiil»  by  making  lime  act  at  a  high  temperature  on  titanium  slIicatB 
fJBbelmeD);  also  by  Hauiefeuille  (cf.  Fouque  Lev^,  Synth.  Min.,  176,  1883).  The  anifldal  crys- 
tals show  the  optical  characters  of  the  natural  mmeral. 

Kef—'  See  Rose,  I.  c,  also  Dx.,  Ann.  Ch.  Pliya.,  13.  888.  1845;  Kk.,  Min.  Russl.,  I.  199. 
18S3,  6,  888,  1874,  7,  875,  1878,  8,  89,  1881;  Mir.,  Min.,  461,  1852;  Hbg.,  Wildkreuzjoch,  Min. 
Not.,  41.  aO,  1861,  10.  88,  1871,  11,  1,  1878. 

*  Oo  the  optical  characters,  see  Dx.,  1.  c.  and  Opt.  Propr.,  3,  61,  1868;  N.  R.,  84.  1867; 
Zb.  O.  Oes.,  as,  032,  1874;  Jb.  Min.,  160,  1877.  43,  372,  1878.  Also  Ben  Saude.  PretsBCbrift, 
GOttingeD.  1882;  Mallard,  Bull.  Soc.  3Itn..  6,  233,  1882;  Klein,  Jb.  Min..  1.  345.  1884,  and  175 
raf.  (tbe  latter  a  notice  of  Ben  Saude).  On  the  results  of  etching,  see  Baumhauer,  Zs.  Kr.,  4, 
187,  1879. 
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619.  DTBANAI.TTB.  A.  Knop.  Zs.  Kr.,  1.  S84. 1877.   FttonUte  of  fonner  writm. 

Isometric;  in  cabea. 

Cleavage:  cubic.  H.  =  5-6.  O.  =  4*13.  Luster  eabmetallic.  Color  iron- 
black.  Opaque. 

Con^ — A  titano-niobate  of  calcium,  and  iron  approzimatine  (anal.  3)  to 
6RTiO,.liNb,0,. 

Mar  calculates  for  anal.  4  the  molecular  ratio,  TIO, ;  (Nb,Ta)iO»  :  Y,0.,Fe,0, :  Ct.0  - 
0*54  :  0  027  :  0  05  ;  0  60. 

Atud.— 1.  8,  Seueca,  Lieb.  Add.,  104.  871,  1857.  8a,  Knop.  1.  c;  8ft,  Bome,  deductioeaO» 
4,  P.  W.  Mar,  Am.  J.  Sc..  40.  408.  1890.  * 


1.  Kataentuhl 

8. 

8o.  " 


86. 

4.  Magnet  Core  418 


a       TIO,    Nb,0»  T»,0.  Y,0,*  PbO   Ce.0,*  CaO  Na,0 
4-08      58-95      —       —      —     6  38      —     85  69     —   =  100-87 
00-80      —       —      —     599      —     85-94     —  =10128 
40  57  88-78      —      —    frl*    5-58   19-86  3  50  SiO,  2-81,  MgO, 

IK,0.A1,0„F  tr.  =  10017 
41-47   28-33      —     6  42   6  24'     5  72   19  77   3  57  =  100 
44-12     4-88     5  08     —     5  66«     0  10   83  22     —  MgO  0  74.  8iO. 

[0-08,  magnetite  0-78  =  99-58 

>  Tttrum  earths.       **  Cerium  oxides.       •  Incl.  0  42  HnO.       '  0  48  MoO.       <  Feid. 

Ob§.— Found  ]q  the  granular  limestone  of  Vogtsburg,  Kulseretuhlgebirge.  Baden.  Hic 
mineral  has  previously  been  called  perovskite,  but  isTu  fact  Intermediate  oetween  the  titsDate, 
peroTsklte,  and  the  niobatea,  pyrochlore  and  kopplte.  Named,  in  allusion  to  the  diflicult;  of  the 
analysis,  from  SvtrtrydXvro'i.  hard  to  undo. 

A  related  mtoeral,  which  has  also  long  pasBe<l  as  perovskite,  occurs  -with  magnetite, 
brookite,  nitile,  etc.  at  Magnet  Cove,  Arl^osns.  It  is  in  octahedrons  or  cubo-octaMdron^ 
black  or  brownish  black  in  color  and  submetallic  In  luster.  Tlie  amount  of  niobium  (and 
tantalum)  present  la  much  smaller  than  in  the  mineral  from  the  Kalserstuhl  and  it  bence  ti 
more  closely  allied  to  perovskite.  Ben  Saude  baa  shown  that  sections  |  a  (100)  and  o  (111)  show 
twinning  lamellae  analogous  to  perovskite. 

Htdrotitanitb  Koenig,  Proc.  Acad.  Philad.,  82,  1876.  An  altered  form  of  the  so-called 
perovskite  (dysanalyte)  from  Magnet  Gore,  Arkansas.  G.  =  8-681.  Soft.  Color  yeUowish 
gray.   An  analysifl  afforded : 


TiO,  82-82  Fe.O>  7*76  MgO  2  73  CaO  0-80 
This  does  not  comspoad  to  any  definite  foimola. 


H.0  5  00     V  »•.  =  99-MK 
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8.  NIOBATES,  TAlTTAIiATi;& 


The  !N'iobateB  and  Tantalates  are  cliiefly  ealte  of  metaniobic  and  metatantalicacid, 
BNbjO,  and  RTa,0,;  also  in  part  PyroniobateB,  R,Nb,0„etc.  Titanium  ia  promi- 
nent iu  a  number  of  the  species,  which  ore  hence  intermediate  between  the  mobutes 
and  titaoates.  Niobium  and  tantalum  also  enter  into  the  composition  of  a  few 
silicates,  as  wdhlerite,  p.  376,  l&veuitei  p.  3id,  etc. 

1.  Pyrochlore  Group.  Isometria 

580.    Pyrochlore  RNb.O,.R(Ti,Th)0,.NaF 

AlBo  R,Nb,0,.R(Ti,Th)0,.NaF,  eta 
fi20A.  Koppite  R,Nb,0,.fKaF 

521.    HatchettoUte        2R(Nb,Ta),0,.E,(Nb,T8),0,.B  =  TTO^  Oa,  Pe,  ote. 
622.    MioroUto  Ga,Ta,0,  pt. 

2.  Fei^sonlte  Group.  TetrsgonaL 

523.  Fergnsonite  (Y,Er,Ce)(Nb,Ta)0,  b  =  1-4643 

524.  CUpylite^      essentially  ErNbO^  1-4767 


8.  Colnmbite  Group.  Orthorhombio. 


526.     ColnmMte  (Fe>Mn)Kb,0, 

(Fe,Mn)(Nb,Ta),0,  0*8285  : 1 :  0-8398 

526.     Tantalite  FeTa^O, 

Manganocolumbite  MnNb,0,.MnTa,0, 

MangaDotantalite  MnTa,0, 

526A.  Skogb&lite  FeTa,0.  0-8170  : 1 :  0'6511 

Ixiolite 


527.     Taplolite  Fe(Nb,Ta).0.         Tetngonal         4  =  0-6464 

4.  Samarskite  Group.  Orthorhombia 

n  III  ni  n 

628.  TttrotaataUto      B,R,(Ta,Nb)«0,.,  R  =  T,£r;  also  R  =  Oa,  Fe,  etc 

d:hii  =  0-5411 :  1 :  1-1330 
7S6 
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629.  Samanklte 

630.  Annerddito 

631.  Hidmite 

633.  iEiehynite 
688.  Polymigntte 

831.  Enxenite 
836.  Folyonie 


E,K,{Nb,Ta),0,„  B  =  Ca,Fe,UO,;  R  =  T,  Co,  etc 

d(  :  i  :  2<i  =  0*5456  :  1  :  1-0356 
Fyroniobate  of  araninm,  yttrium,  etc. 

=  0-8257  :  1  :  0-8943 
4B0.3Ta,0,?  2dili6  =  09290  :  1  :  1*0261 

5.  ^schynite  Gronp.  Ortborhombic. 

R,Nb.O„.R,(Ti,Th),0„         d:h:i  =  0-4866  :  1 :  0-6:37 

E({Nb,Ta)0,),.5R((Ti,Zr)0,),dE  :h:6  =  0-7121    1 :  0-5131 

or  6:h:d  =  0-5121  : 1  :  0-7131 

R(NbO,)„R,(TiO,),.  jH,0      d:h:6  =  0-364  :  1  :  0  303 

S(NbO,),.2R,(TiO,),.3H,0     &;h:6  =  0*3463 : 1  :  0-3124 


1,  Fyrochlore  Group.  Isometric 

630.  FTBOOBXiORB.  Fyrochlor  (fr.  FmlrlksT&rD)  WSkter,  Togg.,  7,  417,  1891. 
Hydrochlor,  Fluochlor,  Bmn.,  3.  pr.  Ch.,  60,  186,  187,  1860. 

leometric.    Observed  forms : 

a  (100,  »-0;  d  (110,  t);  o  (111,  1);  m  (811,  8-8).  n  (211,  2^1 

Oommonly  in  octahedrons;  also  in  irregolar  embedded 

grains. 

Cleavage:  octahedral,  sometimes  distinct.  Fractnre 
conchoidal.  Brittle.  H.  =  5-5-5.  G.  =  4-2-4-36;  4-3-2, 
Miask,  Rose;  4*203,  ib.,  Hermann;  4*359,  ib.,  Rg. ;  4-20^- 
4-221,  FredriksTarn,  Hayes;  4*228,  ib.,  Rg.  Luster  Titreoas 
or  resinoas,  the  latter  on  fractare  surfaces.  Color  brown, 
dark  reddish  or  blackuh  brown.  Streak  light  broirn, 
Miask,  Kk.  yellowish  brown.   Subtranslucent  to  opaque. 

Comp. — Chiefly  a  niobate  of  the  cerium  metals,  calcium  and  other  bases,  vitb 
also  titanium,  thorium,  fluorine.  Probably  esseDtially  a  metaniobate  with  a 
titanate,  RKb,0,.R(Ti,Th)0,;  the  part  played  by  the  fluorine  in  this  and  the 
following  species  is  doubtinl. 

Ramiuelsberg  (Min.  Ch.,  Erg.,  191,  1886)  calculates  for  the  pyrochlore  from  Mitsk 
r5RNb,0..4R(Ti,Th)O,]  4- 4NaF;  for  that  from  "Brerik"  [5RNb,0,.2R(Ti,Th>0,l  +  4NiF; 
Fredrtksvfirn  [R,Nb,0,.KTiOi] -f  NaF.  Br&gger  (Zs.  Er.,  16,  611.  18W)  suggests  thai  the 
metaniobate  may  represent  the  origiaa]  composiuon,  the  pyroniobate  be  a  result  of  alleratioD. 

AnaL— 1-S,  Rg..  Ber.  Ak.  Berlin,  188,  1871.   Also  earlier  anab.,  6th  £d.,  p.  618. 


G. 

1.  Miask  4-859 
8.  "Brevik"  4-330 
&  Fredrikavam  4-938 


Nb,0,  TiO,  ThO,  Ce,0,  CaO  PeO  TJO  MgO  Ns,0  P 
f  68  19     10-47      7-56      7-00   14-81    1  84     —    0-38     6-01  - 

68-87     6  88     4  96     6*60  10  98       668        —     6-81  8-76 

[Ign.  1-58  =  10116 

47-18    18-63        —      7-80   16  94  10-08     —     019     812  290 

[ign.  1-39  =  101  52 


Pyx.,  etc. — Pyrochlore  from  Miask  gives  but  traces  of  water  Id  the  closed  tube.  B.B. 
infusible,  but  turns  yellow  and  colors  the  tlame  reddish  yellow.  When  ignited  It  glowE  momen- 
tarily as  if  taking  fire,  the  same  phenomenon  as  observ^  with  gadolinite.  With  borax  and  »lt 
of  phoflphoruB  m  both  fiAmes  gives  a  light  green  bead,  becoming  colorless  on  cooIi»f.  i 
saturated  bead  of  borax  gives  a  greenish  gray  enamel  In  R.F.,  while  that  with  salt  of  pho^bom 
is  reddish  gray.  Decomposed  by  concentrated  sulphuric  acid  with  evolution  ot  flaoiiH 
(O.  -Boae).    I^rochlore  from  Norway  j^ves  w^er  in  the  dosed  tube,  and  B.B.  (um  witk 
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difficulty  to  B  dark  brown  slnggy  mass.  With  Ixirax  in  R.F.  gives  a  dark  red  bead,  which  by 
flaming  turns  to  a  gmyisb  blue  to  pure  blue  enamet.  Ui»8o)ves  with  eflervesceuce  in  salt  of 
pbospborus,  gMDK  iu  O.F.  a  yellow  bead  whik  hot,  becomiag  grase-greeu  ou  cooliug  (uranium). 
In  R.F.  the  bead  Ta  niade  dark  red  to  violet  (titanium).  Fused  wIlE  soda  gives  a  green  color 
(manganese).  All  varieties  are  decomposed  by  fusion  with  potassium  bisulphate.  Most  speci- 
mens are  sufficiently  decomposed  by  bvdrochloric  acid  to  give  a  blue  color  when  the  con- 
centrated solution  is  boiled  with  metallic  tin;  this  color  dlaappeata  after  a  time,  and  almost 
immediately  if  diluted  with  water. 

Oba.— Occurs  embe<lded  in  elseolite-svenlte  at  Fredrlkavflm  and  Lanrrlk,  Norway,  with 
drcon,  polymignite,  amphibole,  and  xenotlme;  on  the  island  LOvO,  oppoahe  Brevik;  on  StokO^ 
Lille  ArO,  and  other  poiuts  in  the  Langesund  fiord  (Bgr,  Zs.  Sr.,  IS,  909.  1890);  near  Miask 
in  the  Ural. 

lAcroix  mentions  an  octahedial  mineral  resembling  the  Norw«Eian  pyrochlore  as  occurring 
with  astrophyllite  and  slroon,  In  the  syenite  of  Bt.  Peter's  Dome,  Tike  s  Peak,  Colorado  (C.  R, 
109,  88, 1889). 

Named  from  xvp,  flre,  and  x^^po^t  green,  because  B.B.  It  becomes  yellowish  green. 
B30A.  Soppit*.  Knap,  Jb.  Hln..  07,  1876. 

Isometric;  In-  minute  embedded  dodecahednms,  G.  =  4'46-4'56.  Color  brown. 
Transparent. 

Oomp.— Essentially  a  pyroniobate  of  cerium,  caldum,  etc.;  formula  as  given  by  Bammels* 
berg  (Min.  Ch.,  Erg..  191),  6R,Nb,0,.2NaF. 

AnaL— 1,  Knop,  1.  c.  and  Zs.  O.  Gea..  23,  656,  1871.  2,  O.  H.  Bailey,  J.  Ch.  Soc,  49, 
158,  1886.   An  earlier  analysis  by  Bromeis  is  quoted  by  Knop. 

Nb,0,  TiO,  ZrO,  (Ce,La,Di),0,  FeO      CaO     MgO  Na,0       K,0  F 
1.         61-90      —      —         10  10         2  80»     16  00      —     7-53         428  1-88 
&         «1M    OSS    8-89        6-89        8  01      16-61     168   8S6Na    0-86K  It. 

«  HnO  0-40. 

Ofaa^-OccuTB  with  apatite  In  a  granular  Umesttma  new  SchellngeD,  EatseEStuhlgeblrge* 
Baden. 

Named  after  Prof.  Hormann  Kopp  of  Heidelberg. 


Ml.  BATOHETTOUTB.  J.  £.  Bmiih,  Am.  J.  Sc.,  13,  865,  1877.    O.  D.  Allen,  ibid., 
14.  128,  1877. 

Isoraetric.  In  octahedrouB  with  also  the  subordinate  forms  a  (100,  i-i)  and 
m  (311,  3-3). 

Fracture  subconchoidal.  Brittle.  H,  =  5.  G.  =  4*77-4-90.  Luster  resinous. 
Color  yellowish  brown.  Translucent. 

CoHpw— A  tantalo-niobate  of  uraninm,  near  pyrochlore,  approximating  to 
K(lfb,Ta),0,  +  H,0  with  R  =  UO,  :  Ca  =  1-3  and  Nb  :  Ta  =  2  : 1.  The  water 
present  may  be  due  to  alteration. 

AnaL— 1,  8,  8,  Smith.  1.  c.   4,  5,  Allen,  1.  c. 

Ta,0.  Nb,0,    TiO,  WO,  SnO.  UO,  CaO  T,0,"  FeO  K,0  Na,0  H,0 

■  .  '         '  .  '  [99-42 

1                66  01            —       0-75      16-20  7-73  2-00  2  08  0-50  —  5-16  Pb   It.  = 

3               67  86       -    —       0-60      15-88  7-09  0-86  2-.')l  1-31  —  4  43  =  10018 

a               67-36            —       0-91      1601  7-11  0  64  3-12  undet.  —  6  02  =  99-06 

4'        39-83        84-24   1  61      0-80      16-50  8  87  —  219  tr.  1-87  449  MgO  015. 

'  ■  [Pb  (r.  =  98-65 

«.       39-60           86-94           —        —  889  —  8-88—  —  — 

With  cerium  oxide. 

From  analysis  4,  Allen  deduces  the  formula  R,(Nb,Ta),0,  +  aR(Nb,T8)sO, +4HaO. 
witb  R  =  UOi,Ca,Fe,Mg,Nai.  Alton  cnlls  attention  to  the  close  relation  to  pyrochlore,  and 
0U0>e-e8ts  that  the  original  mineral  in  this  case  may  have  been  anhydrous  and  hence 
sioalogous  to  it  in  composition.  It  is  united  with  pyrochlore  by  some  authors,  which  species, 
JlcyweTCT',  contains  little  or  no  uranium. 

Nearly  the  same  as  for  pyrochlore. 
Obs  —Occurs  associnted  with  samarskite,  sometimes  Implanted  upon  ft  in  parellel  position, 
fn  tlie  mica  mines  of  Mitchell  Ca,  North  Carolina.   Named  after  the  English  chemist,  Charles 
jlMtclieU  (1765-1847). 


Digitized  by  Google 


738  mOBATBS,  TANTALATES. 

522.  mOSOUTB.  Hlcrolite  C.  U.  B/upard,  Am.  3.  Sc.,  VI,  861.  1835,  33,  S8B.  ISR 
43,  lie,  1843.    Pyrocblore  Hayw,  lb.,  43.  83,  1842,  46,  1S8,  1844. 

Isometric.    Observed  forms': 

a  (100,  i-i).   d(110,  i).  0(111,  1),  p(281,  2>,  m  (Sll,  M) 

»(aii,3-2jt 

Habit  octahedral;  crygtals  often  very  smali. 
Fracture  conchoidal.  Brittle.  H.  =  5-5.  .G.  —b  i^ 
5-563,  the  last  from  a  large  crystal,  Shepard;  5  405, 
Hayes;  6 '13  Virginia,  Hidden.  Luster  resinous.  C'olvr 
pale  yellow  to  brown,  rarely  hyaointb-red.  Streak  pale 
yellowish  or  brownish.  Transparent  to  tranglocent  or 
nearly  ojiaque. 

Comp.— Essentially  a  calciam  pyro-tantalate,Ca,Ta,0,. 
Amelia  C.  H..  va.,        but  containing  also  niobium,  fluorine,  and  a  variety  of 
^^^^'^^^^  bases  in  smaifa-iount 

DunuiDgtuQ  ctilculates  SCa^TaiOt  -|-  NbOF*.  Bammelsberg  deduces  from  the  mne 
aualysia  [R,(Ta.Nb),0,.8R(Tft,Nb),0,l  +  8NaF. 

Anal.— 1,  DuDDiDgtou,  Am.  Ch.  J..  3. 180,  1881.   2,  A.  Nordenski&ld,  G.  FOr.  l^A.,  3L 

282,  1873. 

0.      Ta,0   Nb,0»  WO,  SdO,  CaO   MgO  BeO  UO,  T-O,  (Oe.DI>,0,  Fe,0,  MdO  Na,0    F  B,0 
1.  Va.  fi)-43    7  74    0-aO    1-06  11-80    1^    O'M    1-50    0-«S       0-17       O  ti*    —    «-»•  tW  l  i: 

«.  UtO  77 »         _     Ofl    11-7     l-e      —      —     —         —  —     71*    -      —  - 

[=  its 

■  Incl.  0-lS  AIiO..  »  FeO  fr.  •  Imd.  0«  KaO. 

Pyr.,  etc.— B.B.  infusible.  Id  salt  of  phosphorus  difflcuUly  soluble,  givlacr  ia  O.F.  a  bead 
yellow  while  hot,  and  colorless  on  cooling.  In  R.F.  after  long  blowing  yields  a  pale  bloisli 
green  bead.  Not  attacked  by  hydrochloric  acid,  but  decomposed  on  fusion  with  potassniD 
bisulphate  and  the  solutioa  of  the  fused  mass  remains  uucolorcd  wheo  boiled  with  metallic  tia. 
Slowly  decomposed  by  sulphuric  acid. 

Oba.—First  found  at  Chesterfield,  Mass.,  Id  minute  octabedroos  in  an  alblte  vein,  with  red 
and  green  tourmaline,  spodumene,  columbite,  aud  a  little  cassitei^te;  similarly  associated  at 
BrancliTille,  Conn.,  and  at  UtO.  Sweden.  Also  in  floe  crystals  up  to  1  in.  lu  dfameler,  and  io 
imperfect  crystals  (up  to  4  lbs.)  at  tLe  mica  mines  at  Amelia  Court  House,  Amelia  Co.,  Va, 
with  monazite,  columbite,  spessartile,  beryl,  fluorite,  etc.  (cf.  Fontaiue,  Am.  J.  idc,  35,  333, 
188S);  the  crystals,  embedded  in  smoky  quartz,  are  rarely  clear,  hi^Iy  polished,  and  resembliiis 

eyrope  in  color  (Hidden,  ib.,  30,  82,  188o).   Also  In  the  granitic  veUis  of  Elba  (Coral,  Boll.  Cob. 
\.,  564,  1881).   Cf.  pyrrblte,  below. 

Named  from  tiiKpdi,  tmall,  alluding  to  the  minute  size  of  the  crystals  at  the  oifKiiial  locdily. 
Ret— >  See  Feist.  Zs.  Kr.,  11,  '255,  1885. 

A  mlnenil  related  to  microlite,  from  Haddam,  Coon.,  Is  called  haddamite  by  C.  U.  Sbepaid 
(Am.  J.  Sc.,  60,  9S,  1870;  Min.  Contr,,  1877).    What  Its  true  character  Is,  If  it  be  a  dirtiBcl 

species,  has  not  been  determined. 

Pyrrhite  O.  Bote,  Pogg.,  48,  302,  1840,  Reis.  Uial.,  2,  1842. 

Isometric;  in  octahedrons.  Cleavage  not  observed  U.  —  6.  Luster  vitreous.  Oolor 
orange-yellow.   Subtransiuceot.   In  composition  probably  a  niobate,  related  to  pyroeblore,  snd 

perhaps  ideulicnl  with  microlite. 

B.B.  infusible,  but  blackens,  and  colors  the  tlanie  deep  yellow.  In  fragments  difficnhlf 
soluble  in  salt  of  phosphorus,  but  In  dne  powder  it  la  readily  taken  up  by  this  salt,  as  wdl  »vt 
taimx,  furmiuga  clear  glass  when  oold  if  only  a  small  portion  is  used,  while  if  satunUad  ita 
yellowish  green,  becoming  somewhat  more  intense  io  R.F.  Fused  with  soda  on  cliareoal,  h 
spreads  nut  and  is  ab-^orbed  by  the  coal,  giving  a  slight  white  coating,  somewhat  resemMiu 
oxide  of  xinc;  It  yields  nu  metallic  spangles  when  the  surface  of  the  coal  Is  removed  and  ruUcp 
in  the  mortar.    Insoluble  in  hydrochloric  acid  (Q.  Rose). 

Pyrrhite  was  fuutid  by  von  Perovski  of  St,  PelerKl>urg  at  Alabashka,  near  Mtindnka  in  tfae 
Ural,  where  it  occurs  in  drusy  feldspar  cavities,  coutaiumg  also  lepidollie,  alblte,  and  topaL 
The  largest  ciyslal  was  but  three  lines  long.    Crystals  from  San  Ptero,  Elba,  referred  here 
Bath  (Zs.  Q.  Ges..  22,  672,  1870)  are  regarded  by  Corsl  as  microlite,  which  may  also  beinKof 
the  Uralian  mineral  (ref.  above).    Of,  also  Schrauf,  Ber.  Ak.  Wieo,  S3  (1),  187.  1871. 

Named  from  nvppoi,  yelUninah  red  or  fire-like. 

To  Rose's  pyrrhite  J.  £.  Tescbemiicber  refei-s  small  orange-red,  isometric  octahedroas,  foiinil 
with  albite  on  San  Miguel,  one  of  the  Azores  (J.  Nat.  H.  Boat.,  4,  499.  1844:  Proc.  id.,  2, 108. 
1846),  along  with  tetragonal  octahedrons  of  atorite  (p.  484).   Tbe  crystals  are  a  half  to  tiro 
long,  and  mose  of  minute  dze  are  transpareot.   Tliey  are  called  mor-pifrrhU»  by  Hubbtnl,  who 
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meations  a  almflar  miaeral  (G.  =  4*1-4 '8)  Id  the  Banidlae-bombs  of  the  Laacher  3ee  (Ber.  nied. 
ties..  June  7,  1888)  asaociiited  with  titauite  and  nosetite.  Cf.  also  Osana  (Jb.  Min.,  1,  115, 1887, 
1,  117,  1888],  who  has  further  investigated  the  mineral  from  the  Azores  aud  fluds  the  hardneaa 
below  6  and  by  chemical  teals  ideuiiaes  Nh(Ti?)Ti,  Fe,  Na.  Ca.  It  is  hence,  as  urged  by  him, 
probably  near  pyrochlore,  and  may  be  identical  with  it;  the  spedflc  gravity  seems  to  De  Imb 
than  that  of  the  pyrrhlte  from  the  Ural  and  Elba. 

The  chemical  and  blowpipe  trials  of  A..  A.  Hayes  (Am.  J.  Sc.,  9,  438, 18S0,  detailed  In 
6ib  Ed.,  p.  708)  on  specimens  by  Teachermacher  made  the  ciystals  oonslatftf  nkAate  of  Bfn»> 
nium.  colored  ^parently  by  oxides  of  iroo.  uranium,  and  manganese,  but  the  nmlta  aie  not 
conclwiTC. 


2.  FeivuBOUlte  Oroap.  TetragonaL 


633.  FBROUBONITXI.  Haidinger,  Ed.  Phil.  Trans..  10,  874,  1826.  Tyrite  Forftw,  Ed. 
N.  Phil.  J.,  1.  67, 18S5;  Phil.  Mag..  13.  91.  18S7.  Braglte  Forba hud  DahU,  Nyt  Mag..  1^  m, 
1855.   Yttrotantalite  pt.  (yellow). 

Tetragonal;  with  pyrainidal  hemihedrigm.   Axia^  =  1*4643;  001  A  101  = 

65*  Miller*. 

Fomu*!  e  (001,  0);  g  (890,        •  i^,  l)i  ■  (891.  ^D- 

Anglea:  c#  =  64°  18i',  u'  =  TO"  6',  cf  7=  79°  16*',  t^"  =  88'  1'. 

The  form  is  near  that  of  the  scheelite  group,  p.  986. 

Crystals  pyramidal  or  prismatic  in  habit,  sometimes  with  basal  ^ane  proMinent 
and  often  showing  the  hemihedral  form,  the  pyramid  of  the 
third  series,  z  (321). 

Cleavage:  A  (111)  in  traces.  Fracture  subconchoidal.  Brittle. 
H.  =  5-5-6.  O.  =  5-838  Allan;  5*800  Turner;  diminishing  to 
4*3  when  largely  hydrated.  Luster  externally  dull,  on  the  ii-ac- 
hire  brilliantly  vitreous  jand  snbmetallic.  Color  brownish  black; 
in  thin  scales  pale  liver-brown.  Streak  {wle  brown.  Snbtrans- 
Juceiit  to  opaque. 

Comp. — Essentially  a  metaniobate  (and  tantalate)  of  yttrium 

with  erbinm,  cerium,  uranium,  etc.,  in  varying  amounts;  ^so  iron, 

ni  III 
calcium,  etc.   General  formula  R(Nb,Ta)0,  with  B  =  Y,Er,Ge. 

Water  is  usually  present  aod  sometimes  in  considerable  amount,  but 
probably  not  an  origiDal  constituent;  the  specific  gravity  falls  as  the  amount  increases,  cf.  anals. 
13.  1S„  and  Hidden  &  Mackintosh,  I.  c. 

.AasL— 1-9,  Rg..  Ber.  Ak.  Berlin,  406,  1871,  and  Hin.  Cb.,  862,  1875;  3-5,  of  the  so-called 
yellow  (or  brown)  yttrotantalite.  10,  W.  H.  Seamon,  Ch.  News,  46, 304, 1882.  11,  J.  L.  Smith. 
Am.  J.  Sc..  13,  867,  1877.  12, 18,  Hidden  A  Mackintosh,  Am.  J.  Be.,  38.  489, 1889.  Earlier 
aoiOs..  fith  Ed.,  p.  626. 


Haidinger. 
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45-83  — 

821 

0-45 

18-69  11-71 

9-!i!6* 

1-60 

7. 

« >  ** 

It 

46  80  — 

5-38 

0-45 

33-3i  18-97 

4-54* 

082 

8. 

BragUg 

6-867 

48-36  .8-04 

8-16 

0-88 

83-60  18-96 

8-88 

t=  99-10 
4-17  512 
100  08 
8-40  4-47 
[=  101  00 
8-04  5-20 

[=  99-77 
8-29  6-19 
[-  100-25 
3  89  4-88 
^=  100-91 


88 
91 

05  4-88 


[=  100-74 


Digitized  by  Google 


730  mOBATES,  TASTALATBB. 

6.     KbiOiTftiOi  UOt  WO)  SdO,  TaOi  Er«Oi  CetO.  PeO  CaO  BtO 

9.  E&rarfTet,  [=z  N-OT 

rar..grv.      4806     I4«  48-44  I'M    —     —    28-81   1-78  0*47  1*51    —  7-M 

10.  Burke  Co.,  N.C.  6-6        48-78   4-OB   6  81       0-76  87*21      4-10*1-81   0-66  I-flS 

l  =  W^ 

11.  Bockport,  Haas.  5-681         48  75      0-25    —     —         46-01      4-28    —     —  1«E 

[=  100^ 

UO,  ThO, 

18.  Llano  Co.,  Tex.  S-67      46  27    —     —    1-54  8-88        42-88*      —    0-98^  0-14i  2^02^ 

[F  0-01.  A1,0.  O  Od.  PbO  1-48,  ZqO  0  24  =  99  33 
18.         "        **     4-42      48-70     —    8-03  8  18  0-88         81  86*      —    8-75*  2  74  %  W 

[F  0-50,  A1.0. 0-66.  PbO  I'M  =  100 

•  Incl.  5-68  I>I,0.,La,0,.  *  IdcI.  8-66  Di,0.,La.O..  •  Incl.  I  Bl  Dl,0,.La.O..  'lDel.8^ 
DiiCUiOi.  •  IdcL  28  05  of  at.  wgfat.  110-65;  18  88,  at  wght.  118*8.  '  Fe.O..  v  IncL  O  Oft 
MgO.   *  At  110'  0  04.   >  Do.  0-68.  ^  At.  wght,  121-77. 

Oq  the  absurptiOD  spectra  of  the  rnre  earths  in  fergusonite,  see  KrOss  and  Nilson,  OfT.  Ak. 
Stockh.,  44,  878.  1887;  on  metallic  Mcids,  ib.,  p.  267. 

Pjrr-}  etc.— FergusoDtte  from  Qreeuland  gives  in  the  closed  tube  a  little  water.  6.B. 
Infusible;  on  charcoal  its  color  becomes  pale  yellow.  With  borax  dissolves  with  difficulty, 
giving  a  yellow  bead  while  hot,  the  insoluble  portion  being  white;  the  saturated  bend  is  yellowi^ 
red,  and  is  made  opaque  by  flaming.  Slowly  dissolved  by  salt  of  phosphorus,  leaving  a  white 
Insoluble  residue:  in  O.F.  the  bead  is  yellow,  while  in  K.F.  it  is  colorless,  or,  if  saturated, 
slightly  reddish,  becoming  opaque  ou  cooUng;  treated  with  tin  the  bead  remains  uncolored,  while 
the  insoluble  residue  is  made  flesh-red.  Decomposed  by  soda  without  dlsBolTine .  leaving  a 
reddish  slag;  with  soda  on  charcoal  affords  globules  of  meialUc  tin  (Berzelius).  When  evapo- 
rated with  sulphuric  acid  yields  a  white  residue,  which,  treated  with  hTdrochlorie  acid  and 
metallic-zinc,  gives  a  blului  green  color,  l^ite  decrepitates  and  yields  much  water  in  the 
closed  tube  (Forbes). 

Obs. — Fergusonlte  was  discovered  by  Gtesecke,  near  Cape  Farewell  in  Greenland,  disBOD- 
Inated  in  quartz,  and  mimed  after  Robert  Ferguson  of  Raith.  Also  found  at  Ytterby,  Sweden, 
and  K&rarfvet.    In  the  granite  of  KOnigsbain,  near  GOrlitz,  Silesia  (Woitschach). 

T^/nte  Is  associated  with  cuxenite  at  Hampeiuyr  on  the  island  of  Tromfl,  and  Helie  on  the 
mainland;  at  NUskul,  about  ten  miles  east  of  Areudal.  BragUe  of  Forbes  and  Dafall  is  from 
Helle,  Naresltt,  Alve,  and  Askerft,  Norway. 

Fergusonite  is  found  in  tbe  U.  B.,  at  Hockport,  Mass.,  in  granite;  on  the  allanile  of  Amelis 
Court  House,  Va.  (?,  slpylitiO;  in  the  Brindletown  gold  district,  Burke  Co.,  N.  C,  in  gold- 
wasbiucs,  and  similarly  near  Goldeu  P.  O.,  Rutherford  Co.;  also  from  near  Spruce  Pine,  Mitchell 
Co.;  with  zircon  near  Slo'revllle,  Anderson  Co.,  S.  Carolina  (Hidden,  Am.  J.  Sc.,  41,  440.  1891). 
At  the  gadoliuite  locality  (p.  sil)  in  Llano  Co..  Texas,  it  occurs  in  considerable  quantity  with 
cyrtolite.  thorogummite.  magnetite,  etc.,  in  masses  sometimes  weighing  over  a  pound,  alwi  in 
large  rough  crystals;  tlie  mineral  is  often  liydrated  to  a  greater  or-less  extent,  cf.  anals.  18,  13. 

Rfli^<  MIn. .  466.  1853.   Haidinger  gives  79°  82'. 

RDTiiEnrosDiTK  C.  U.  Shepard,  Am.  Assoc.,  4,  812.  1850,  Am.  J.  Sc.,  13, 900. 1851. 
T.  8.  Hunt,  ib..  14,  844.  1852. 

In  crystals  and  grains,  without  cleavage.  H.  =  5-5,  G,  =  5-55-6-69.  Luster  vitreo-resinous. 
Color  blackish  brown.  Opaque,  in  thin  fragmeuts  translucent.  Occurs  at  the  gold  mines  ol 
Rutherford  Co..  North  Carolina,  along  with  rutile,  brookite,  zircon,  and  monazite. 

Sbepiird  Inter  announced  (Am.  J.  8c.,  20.  67,  1880)  thst  rutherfordite  was  probably  identical 
with  fergusonite,  and  of  the  corrc'clness  of  this  there  seems  little  doubt. 

KocHBUTK  M.  Webaky.  Zs.  G.  Ges,,  20,  260,  1868. 

Tetragonal?  In  columuar  incrustations  passing  into  rounded,  apparently  square  octabedrons, 
occasionally  showing  prismatic  planes.  Color  brownish  isabella-yeilowtohonev-yellow.  Traos- 
lucent.   Luster  dull  greasy.   H.  =  8-S-O,    G.  =  8-74  (?}.   An  Incomplete  analysis  gam: 

Nb,0,  ZrO,  ThO,  SiO,  Y,0,   TO,  A1,0,  Fe,0,    CaO  H,0 

29  49   12  81    1-23   4  49    17  23   0  43    1  41    12  48    210    6-63  PbO?Na,0?  lossll-Sa  =  100 


In  the  closed  tube  yields  water,  and  the  mineral  turns  reddish.  B.B.  in  the  forceps  ftWB 
only  on  tbe  edpes  to  a  black  glass,  coloring  the  flame  yellow.  With  salt  of  phosphorus  reacts  f« 
Iron,  but  in  R.F.  fuses  to  a  clear  bead,  showing  only  a  faint  reaction  for  uranium.  Witb  aoda 
on  charcoal  yields  a  yellowish  white  enamel,  but  no  metallic  globules. 

Occurs  as  an  incrustation  upon  a  mixture  of  titanic  iron  uid  crystals  of  ferguaonlte  in  a 
coarse  gmnitc  in  the  Eochelwiese,  near  Schreiberhaii  in  Silesia. 

Tbe  composition  is  near  that  of  fergusonite,  but  further  investigation  isneeded.  TliedeiliitJ' 
Is  remarkably  low  for  a  mineral  contaituug  so  large  a  percentage  of  metallic  adds. 
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634.  SIPTUTB.  /.  W.  Mattet,  Am.  J.  Sc.,  14.  897,  18T7;  23,  62, 1881. 

Tetragonal.    Axia  d  -  1-4767;  001  A  101  =  55°  53$'  Mallet. 

Rarely  in  ocUhedral  crystals;  pj)'  =  ♦79"  15',  pp"  =  128°  50'  (127"  meas.). 
ITsually  imperfeotly  crystalline,  or  in  irregular  masses. 

Cleavage:  p  (111),  distinct.  Fracture  small  conchoidal  and  uneven.  Brittle. 
H.  =  6  nearly.  (J.=  4'89.  Luster  resinous  and  pseudo-metallic.  Color  broTnish 
black  to  brownish  orange ;  in  splinters  red-brown.  Streak  light  cinnamon-brown 
to  pale  gray.  Translucent. 

Cnnp.— A  niobate  of  erbium  chiefly,  also  the  cerium  metals,  etc. 
AinL— W.  a  Brown,  1.  c 

JfbtOt  W0|  SnO,  ZrO,  Er,0,  Oe,0,  L«,Oi  DI,0,  UO  FeO  B«0  HgO  CaO  Ka,0  E,0  H|0 
4ti-66*  0  16   0  08   2-00   27-04i>  1  87   8  83«  4-06<i  8*47   8  04   0  62  0  00  2*61  0  16  0  06  S  lfl 

[MnO,Li,0,F(r.  =  100-48 

•  With  Ta,0.  about  3  p.  c.        "  With  Y,0»  about  1  p.  c.         "  Di,0,  tr.       *  Ce,0,  ir. 

Takioe  together  the  acid  oxidea  of  oiobium,  tantahim,  tuDgsten,  tin.  and  zircoDiiim  as 
NbiOi,  ana  reducing  all  the  buic  elements  to  the  form  RO,  and  neglecting  the  water,  the  ratio 
RO  :  Mb,0»  =  231  :  100  is  obtaiDed.  which  corresponds  to  the  foiiuula:  Ii.Nb,Oi  +  4R,Nb,0t. 
Hallet  prefers  to  lodude  the  water,  making  the  hydrogen  basic,  and  deduces  oo  this  suppositioa 
the  formula:  RiNbiOa.  This  rlew  is  supported  by  the  fact  tliat  in  form  sipylite  is  Teiy  near 
fergusooite. 

PjrT'— B.B.  decrepitates,  and  glows  brilliantly,  becomes  pale  greenish  yellow  and  opaque; 
hifusible.  Id  the  closed  tube.gives  off  acid  water.  With  borax  ui  O.F.  gives  a  yellow  bead, 
pale  on  cooliag;  in  R.F.  assumes  a  greener  tint.  Boiled  iu  strong  HCl  partially  dissolves,  the 
solutloD  reacting  for  zircoaium  with  turmeric  paper;  when  metallic  tin  is  added  and  the  solution 
diluted,  a  sapphire-blue  color  Is  obtnloed  (uiobium).  Decomposed  completely,  though  slowly, 
in  boiling  couceotrated  sulphuric  acid. 

Oba.— Occurs  sparingly,  embedded  In,  or  more  commonly  adherent  to,  masses  of  allanite 
and  magnetite,  at  the  northwest  slope  of  Little  Friar  Mouutain,  Amherst  Co.,  Virginia.  Named 
from  Sipjflvs,  one  of  the  children  of  Kiobe,  in  allusion  to  the  names  uiobium  and  tantalum. 

Delafontaine(C.  R..  87,  988, 1878)  states  thst  sipylite  contains  yttrium,  erbium  (in  small  quan- 
tities), phllippium  (see  samarsklle),  and  also  the  ytterbium  of  Mangnac  (see  gadolinite,  p.  610). 

Adelphoutb.  Adelfulit  N,  NtrrderuJeiotd.  Beskrifn.  Finl.  Min.,  1855,  Jb.  HIn.,  318,  18S8; 
A.  E.  m..  Ofv.  Ak.  Stockh.,  20,  452.  1868,  Pogg.,-122,  615,  1864. 

Tetragonal.  Angles  undetermined.  H.  =  8  (S-4-5.  G.  =  8  8.  Luster  greasy.  Color 
brownish  yellow  to  brown  and  black.  Streak  white  or  yellowish  white.  Subtranslucent.  A 
niobate  of  iron  and  manganese,  containing  41-8  p.  c.  of  metallic  acids,  and  9'7  p.  c.  of  water. 
Fran  laurinmAki,  in  Tammela,  Finland,  with  columbite. 


3.  Colnmblte  Group.  Orthorhombio. 

62B,  626.  OOLUMBITXI— TANTAZJTB. 

626.  Oolnmbite.  Ore  of  Columbium  (fr.  Conn.)  BatcIuU,  Phil.  Tr.,  1803.  Columbite 
Janumm,  Min.,  2,  683,  1605.  Columbate  of  Iron.  Columbeiseu  Germ,  Baierine  (fr.  Bavaria) 
Seud..  Tr.,  3,  ViS,  1883.  Torrellte  7%>m..  Rec.  G«n.  Sc.,  4. 408,  1886.  Miobite  Ilaid.,  Handb., 
.940.  1845.  Oreenlandite  fimYA.,  B.  H.  Ztg.,  17,  61,  1858.  Dianite  Ebl.,  Ber.  Ak.  HQnchen, 
Mar.  10.  1860. 

Mangantanlalite  A.  E.  Nor  dens  kuild,  G.  FOr.  FOrh.,  3,  284,  1877.  Manganotantalite  A. 
^rzruvi.  Vh.  Min.  Ges.,  23.  181,  1887. 

626.  TantaUte.  Tantalit  Ekeherg,  Ak.  H.  Stockh.,  23,  80,  1803.  Ferrotautalite  Jlum..  Rec. 
Gen.  Sc..  4.  416,  1886.  Sideratauta)  Hautm.,  Handb.,  2,  860, 1847.  Ildefonsit /fiiuf.,  Uandb. 
548,  1845;  =  Harltaulalerz  Breith..  Char..  230, 1882,  Handb.,  874, 1847.    See  also  below. 

Orthorliombic.    Axes  a -.hi  6  =  0-82850  ;  i  :  0-88976  B.  S.  Dana'. 
100  A  110  =  39°  38i',  001  A  101  =  47°        001  A  Oil  =  41°  39|'. 

X^onni*:  t  (580,  i^)**      f  (102,  i-l)«  a  (118,  *  a31,  8-2)» 

a  <100,  M)        .171(110,/)  A(208,  H)*  o  (111,1)  u  (138,  l-S) 

ft    <O10,  i-i)  g  (130, 1^8)  .„2o  ,  J,       ni  o-  (218,  |-3>'         «   (268.  2-8)» 

^  ^<^'.4>'  ;isiU' 
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Tbe  form  of  columbite  bean  a  rather  close  relation  to  that  of  wolframite  (p. 
pointed  out  hy  Boee. 


aiflitlf 


1. 


3. 


d  9 


Fig.  1.  Hiddletown. 


AT"   =  89'  6' 

W"'   =  45*  0' 

=  62°  63' 

mm'"  =  79°  VT 

fltf  "  =  •mr  IV 

48°  60' 
20* 

89°  281' 
66°  28' 
71'  12' 
61°  21' 
83°  19' 

121"  ac 


2,  Haddam.  8,  Black  Hills,  Pfd.  4,  Oreenland.  after  Bchrauf  (A  (010)  in 
front).   5,  Standisb,  Bodenmats.   6,  Staudish,  He. 


M' 


ea 

24°  56' 

oo' 

77°  29' 

eta'" 

87*  r 

CO 

64°  21f 
87°  46^' 
66'  481' 
64'  18^ 

nn' 

19°  54' 

(iff- 
m"' 

71°  46' 

CtT 

m' 

88°  SC 

110"  42' 

« 

(f 

70'  6' 

aa"' 

41°  10 

en 

nn' 

66'  80* 

ao 

51'  15i' 
61*  515' 

48'  48' 

oo" 

•108°  48- 

aft 

et 

62"  28' 

««" 

87°  86' 

au 

75'  2 

en 

61°  9' 

aa'" 

81°  12' 

ax 

62°  15' 

aa' 

87° 

«w"' 

79°  54' 

M 

70'  40 

o-ir' 

68°  56' 

nn-" 

118°  20' 

bo 

58°  46' 

uu' 

29°  57' 

oo" 

62°  27i' 

bn 

30'  SO- 

56'  17' 

100°  w 

bu 

SO'  S' 

Twins*:  tw.  pi.  «  common,  usually  con  tact- twins,  heart-shaped  and  showing  a 
delicate  feather-fike  striatiou  on  a  (f.  5),  here  tc  =  bS"  40'  and  bb  =  121°  -'0'; 

also  penetration-twins.  Further  tw.  pi.  q  (023)  rare  (f.  fil. 
here  cc  =  118"  39',  bfj  =  61°  31'.  Crystals  ehort 
prismatic,  often  rtit^tangular  prisms  with  the  pinacoid-, 
abr,  prominent;  also  thin  Uibnlar  g  a;  the  pyramids 
often  but  slightly  developed,  sometimes,  however, 
acutely  terminated  by  «  (133)  alone  (f.  2).  Also  in 
large  groups  of  parallel  crystals,  and  massive. 

Cleavage:  a  rather  distinct;  b  less  bo.  Fracture 
Bubconchoidal  to  uneven.    Brittle.    H.=  6.    G,  = 
T'3,  varying  with  the  composition  (see  below).  Laster 
snbmetallic,  often  very  brilliant,  sub-resinons.  Color 
Standisb,  Me.  iron-black,  gravish  and  brownish  bhick,  opaque;  rarely 

reddish  brown  and  translucent;  frequently  iridescent.    Streak  dark  red  to  black. 
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CoHp^  Tar.— Niobate  and  tantalate  of  iron  and  manganese^  (Fe,Mn)(Nb,Ta),0^ 
passing  by  insenaible  gradations  from  normal  GoluhbitEj  the  noarly  pure  uiobatn, 
to  normal  Tantalite,  the  nearly  pare  tan^ate.  The  iron  and  manganese  also 
vary  widely.  Hn  and  wolfram  are  present  in  small  amount.  The  percentage 
com(*o8ition  for  FeNb,0,  =  Niobiam  pentoxide  82'7,  iron  protoxide  17*3  =  100; 
for  FeTa^O,  =  Tantalum  pentoxide  86*1,  iron  protoxide  13'9  =  100. 

Id  some  varieties,  manganoeolunibUe  or  manganotantaliie,  tlie  iron  fa  largely  replaced  by 
tnaQgiuiefle.  The  variety  irom  BranchvUle,  aaal.  10,  oorrespoDds  to  UDNbsOi.Hn'niiOt;  cf. 
also  anal.  88.   The  mangwaotaiitalite  of  Sanarka  (anaL  18)  U  eiBeDUallT  HnTa«Oi. 

The  connectioD  between  the  specific  navlty  and  the  perceutace  of  metallic  acldn  la  shown 
hi  the  f<dlowhig  lable  from  Harignac,  Bibl.  Uut..  25,  SS,  1866.  See  also  aualysea  below. 


6. 

TW,0, 

0. 

Ta,0 

Greenland 

S-86 

8-8 

Bodenmais 

5-9S 

27-1 

Acworth,  K.  H. 

5-65 

19-8 

Haddam 

606 

80-4 

Limoges 

6-70 

18-8 

Bodenmais 

6-06 

85-4 

Bodenmais  (XKanOs) 

5-74 

18-4 

Haddam 

6-18 

81-5 

fladdam 

s-ss 

10-0 

ZVinfaJAs 

7-08 

66-f 

Crtbt.  Colcmbitb  and  Tantai.itk. 

AnaL— 1,  Blomstmnd,  J.  pr.  Cb.,  99,  44,  1866.  2,  Oeotb,  Proc  Ac.  Philad.,  SI,  1889. 
8,  O.  D.  AllcD,  Dana  Mia.,  App.  iii,  30,  1882.  4.  Cossa.  Rend.  Acc.  Line,  3,  111,  1887. 
S.  JanoTsky,  Ber.  Ak.  Wien,  80  (1).  84,  1879.  6,  T.  B.  Osborne,  Am.  J.  Be..  30,  886,  1886. 
7-9.  Blomstrand,  1.  c.  10,  Comstock.  Am.  J.  Sc.,  19, 181.  1880.  11,  Dunnlogton,  Am.  Ch.  J., 
4,  188, 1882.   13,  Comstock,  I  c    18,  Blomstrand.  Vh.  Hln.  Gea,  23,  188,  1887. 


O. 


Nb,0, 


1. 

Greenland 

6-895 

.77-97 

2.  Mineral  UUI,  Fa. 

fi-36 

76-96 

8.  Stand  isb.  Me. 
4.  CravegrU 
6.  Isergeblrge 

6-69 
6-68 
5-74 

68-99 
65-17 
62-64 

6 

7. 

Brancbville 
Bodenmids 

B-78 

1  60-70 
56-48 

8. 

Haddam 

615 

51-58 

9. 

Bodenmais 

626 

48  87 

10. 
11. 

Branchville 
Amelia  Co.,  Ya. 

6-59 
6-48 

8016 
81-40 

12. 
IS. 

Northfield  6-84 
Sanarka 

ManganotanUdiU  7-801 

1  S6-81 
4-47 

Ta.0,  SnOt  WO,  FeO 
—     0-78  0-18  17-88 


MnO  CaO  MgO 
8-38     —    0-23  PbO  013, 
[ZrO,  0-18  =  99-98 
0-88  0  16    (r.f    7-66  11-39  0-66  0  07  UO.  0*18, 
[Y,0. 1-78,  Ce,0>  0-84,  ZiO,  0-67.  Ign.  0-88  =  lOO'SS 
9-22        1-61    ■    16  80   8-65     —      —  =  100  27 
13-85   0-28     —      9  84   8  98   1-17    tr.  =  98-74 
16  25*  0-41    1-01    18  06   6  11     —      —   ZrO,  0-48, 

[H.O  0  84  ^  100-80 
19-30    —     —    13-91   7  08    —     —  -  99  84 
33-70  0-68  1-07  15-83  3-88    —    0-40  ZK)«  0-38. 


28-55 

80-58 

53-29 
63*41 

66-00 

79-81 


0-68  1-07 
0-84  0-76 
0-91 


0-67 


18-54 
16-70 


455 
2-95 


0-48  15-68 
6-07  8  06 

10-06  6-88 

117  18-88 


[H.O  0  85  100*11 

—  0-42  ZrO;  0-84, 
[H,O0-16  =  100-19 

—  014  H,0  0-40  = 

[99-55 

0-  87     —  =  98-88 

1-  27   0-20  Y,0,?  0-83 

[=  100-33 

—  —  =  99-64 

[100-88 

0-17    —  ign.  0-16  = 


•  Other  determinations  gave:  NbaO*  62-26,  61  98,  62  08;  Ta^O,  16-31,  1712,  16-55,  respectively. 

The  followfaig  are  analyses  by  W.  P.  Headden  (Am.  J.  Sc..  41, 80, 1891)  cblefly  of  columbite 
from  the  Black  llllls,  S.  Dakota.  Aoals.  14-31  are  all  from  the  Ktta  mine,  and  show  well  the 
variation  in  the  metallic  acids,  even  in  specimens  from  a  single  locality  (also  shown  in  specimens 
from  Haddam  and  Bodenmais);  further  the  accompanying  variation  in  speclflc  gnvity. 


G. 

Nb,0, 

TftaO. 

RnO, 

FeO 

MnO 

14. 

£tta  Mine. 

Black  Hills  5-800 

54-09 

18-30 

010 

n-21 

7  07  CaO  0-21 

100-88 

II 

"  6-181 

47-05 

84-04 

0  30 

11-15 

7-80  =  100-84 

j«. 

II 

•*  6-245 

46-59 

85-14 

0-18 

7-44 

10^  =  100  20 

17. 

II 

6-376 

40 -S? 

41-14 

0-13 

8-2S 

9-09  CaO  0  78, 

MgO  010 

la. 

II 

6  515 

39  94 

4-^-96 

tr. 

8  59 

8-82  =  100-31 

[~  99-80 

19. 

It 

fl-612 

35- 11 

47  11 

0  35 

8-37 

9  26  =  100  20 

20. 

II 

6-707 

31-31 

5-2  49 

009 

6-tO 

10-71  =  100  70 

31. 

II 

"           6  750 

29  78 

53  28 

013 

6-11 

10-40  =  99-70 
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23.  Peerless  M.,  Black  Hills, 

as. 

34.  Bob  logersoU  H..  " 
2S.  SaiKhB., 

2e. 

27.  Mallory  Gulch 
28. 

29.  roloM.,  Nigger  HUlDistr. 

30.  Turkey  Creek,  Col. 
SI.  Haddam,  Coun. 
88.  Mitcbell  Co.,  N.  C. 
83.  Elk  Creek>  8.  D. 

■Incl.  I'UWO,, 


G. 
6-878 
6-445 

5-  901 

6-  804 
6-5(U) 
6-282 
6-469 
6'592 

5-  388 

6-  780 

6170 


Nb.O. 
87-20 

40-  28 
57-32 
61  •'72 
40  07 

41-  60 
87-28 
24-40 
73-45 
60-52 
70-98 
47-22 


Ta,0,  8nO,  FeO  MnO 

44-87  0  09  6-87  11-02  =  100-14 

4a  09  0  19  6-70  11-23  =  100-49 

28-48  0-09  6-29  18-55  -  100-68 

18-  98  0-25  11*81  8-67  =  100-79 

43-  98  0-80  9-78  784  =  10016 
40  19  0-11  9-88  8-70  =  100-57 

44-  48  0  16  0-29  8-68  =  99  89 

57-60  0  41  14-46  2  55  CaO  0  78  =  1001? 

2-74  1-85*  11-82  9  70  CaO  0  61=  99*17 

19-  71  0-09  12-64  7-51  =  100-47 

9-27  0-17  12-81  7-80  CaO  0-80  =  100-7J 

84-87  0-88  1-89  16-25  =  99-95 

i>  4*46  of  admixed  SnO.  deducted. 


For  other  earlier  analyses,  see  5th  Ed.,  p.  517;  also  (incomplete  as  regards  sepatatk>n  of 
metallic  acids)  Colorado.  G.  =  515.  and  Yancey  Co.,  N.  C,  O.  =  5-6,  Smith.  Am.  J.  Sc.,  13, 
35S,  1877;  San  Roque,  Argentine  Rep.,  G.=  5  625,  Siewert,  Mio.  Mitth.,  324, 1873;  Middletown, 
G.=  6-14.  Hallock,  Am.  J.  Sc  .  21,413, 1881;  Tuikev  Creek,  Jefferson  Co.,  Colorado,  Q.=  5  48, 
MnO  11-28,  Proc.  Col.  Sc.  Soc..  2.  81,  1886. 

JHordenskiOld  (1.  c.)  obtained  for  the  mulgsntallte  from  UtO:  O.  =  6'S,  in)iO..TBiO>  ^'5, 
FeO  3-6,  MnO  9  5,  CaO  12  =  99-8. 

Massivk  Tantalite. 

Tlie  following  are  analyses  of  tantalite.  chiefly  maaaiTe^  in  part  belonging  vllh  normal 
coluDibite  lantalite  above,  in  part  with  skogbOlite  (and  ixiollte)  below.  Toe  analyseB  (tf  the 
crystallized  skogbOHte  and  ixiolite  are  also  included. 

Anal— 1,  a,  Rg.,  Ber.  Ak.  Berlin,  164,  1871.  3,  Comatock.  Am.  J.  Sc.,  19.  131, 1880. 
4.  Mgc,  Bibl.  Univ.,  26,  36,  1866.  5,  6,  Rg.,  1.  c.  7,  A.  Nd.,  Pogg.,  101,  688.  1657. 
8-10,  W.  P.  Headden,  Am.  J.  Sc..  41.  98, 1891;  also  earlier  Bchaeffer,  1^,  28,  490,  1684. 
11, 18,  Bg.,  1.  c. 


1.  Broddbof 

2.  Broddbo 

a  Yancey  Co.,  N.  C. 

4.  Broddbo 

6.  Roseudal,  Kimito 

6.  Harkflsaari,  Tammela 

7.  Skogbdle,  akogbdiite 

8.  Grizzly-Bear  Gulch,  S.  D. 
fl. 

10.  Coosa  Co..  Ala. 

11.  SkogbOle,  lakaiU 

12.  •* 


G. 

Ta,0, 

BnO, 

6-082 

40-21 

48-16 

018 

6-311 

29-27 

49-64 

8-49^ 

6-88 

{  28  -68 

59-02 

708 

10-88 

65-60 

610 

7-277 

1314 

70-58 

0-83 

7-884 

7-54 

76-84 

0-70 

7-85 

84-44 

1-26 

7-778 

6-88 

78-20 

0-68 

8-800 

8-57 

88-28 

0-88 

8-78 

71-37 

6-38 

7282 

19-24 

68-58 

1-70 

7-272 

13-26* 

69-97 

2-94 

« Ind.  CaO. 


*  With  trace  WO,. 


14-88 
Ign.  0-80  deducted. 


FeO  HdO 

16  00  1  07»  =  99*61 

13-  77  3-88  ign.  0*75  =  98-80 

12-  86  8-06  MgO  0  84  =  99-81 
8-95  6-61  =  98-14 

14-  80  1-80  =  99  99 

13-  90  1-42  =  99-00 

18-41  0-96  CuO  014,  CaO  015  = 

14  00  0-81  =:  99-92  [lOO-M 

13-67  1*88  =  100-18 

8  44  5-87  =  90  S4F 

9  19  5-9T  ign.  0  83  =  90-01 


=  100 

*  luci.  I  p.  c.  nc 


Pyr.,  etc — For  tantalite  B.B.  unaltered.  With  borax  slowly  dissolTed,  yielding  an  irtn 
elaas.  which,  at  a  certain  point  of  saturation,  gives,  when  treated  in  R.F.  and  sutoequently 
flamed,  a  grayish  white  bead;  if  completely  saturated  becomes  of  itself  cloudy  on  cooling.  Widi 
salt  of  phosphorus  dissolves  slowly,  giving  un  iron  glass,  which  in  R.F.,  if  free  from  tungsten, 
is  pale  yellow  ou  cooling;  treated  with  tin  on  charcoal  it  becomes  green.  If  tungsten  is  present 
the  bead  ia  dark  red,  and  is  unclianged  in  coloV  when  treated  with  tin  on  charcoal.  Wiln  soila 
and  niicr  gives  a  ereenish  blue  man^nese  reaction.  On  charcoal,  with  soda  and  sufBcient 
borax  to  dissolve  the  oxide  of  iron,  gives  in  R.F.  metallic  tin.  Decomposed  on  fu^nn  vith 
potassium  bisulphate  in  the  platinum  »poou,  and  gives  on  treatment  with  dilute  hydiodiloife 
acid  ft  yellow  solution  and  a  heavy  while  powder,  which,  on  addition  of  metallic  zinc,  anames 
a  small-blue  color;  on  dilution  with  water  the  blue  color  soon  disappears  (Kbl. ). 

For  columbite  nearly  ns  with  tantalite.  Von  Kobell  states  that  when  decomposed  by  fosioB 
with  caustic  potash,  and'  treated  with  hydrochloric  and  sulphuric  acids,  it  gives,  on  iheaddititwi 
of  zinc,  a  blue  color  much  more  lasting  than  with  tantalite;  and  the  variety  dianhe,  whMi 
similarly  treated,  gives,  on  boiling  with  tin-foil,  and  dilution  with  its  volume  of  wa,ter.  a 
sapphire-blue  fluid,  while,  with  lantalile  and  ordinai'y  columbite,  the  metallic  acid  remuns 
undissolved.  The  variety  from  Haddam,  Ct..  ia  partially  decompneed  when  the  powdered 
minenil  is  evaporated  to  dryness  with  concentmted  sulphuric  acid,  its  color  is  changed  to  white, 
light  gray,  or  yellow,  and  when  boiled  with  hydrochloric  acid  and  metallic  zinc  it  gives  a  beautiful 
blue.  The  remarkably  pure  and  tuialtcred  columbite  from  Arksut-flord  in  Greenland  Ss  also 
partially  decomposed  by  sulphuric  add,  and  the  product  gives  the  reaction  test  with  xtnc,  as 
above. 
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Ob«.— Occurs  at  RabenstelD,  nenr  Zwiesel.  and  Bodenmats.  Bavsria.  ia  gnmlte,  with  foUto 
and  niagnetUe;  at  Tiraclieareiitb,  Bavarlu;  at  Craveggla,  Italy;  at  Tammela,  ia  Finland;  at 
Cbanteloube,  near  Limoges,  in  pegmulyte  witli  tantalite;  near  Miask,  in  the  Ilmen  Mts.,  with 
ttmarsltite;  in  the  et>ld-wasbinffs  of  the  Banarka  re^oo  in  the  Ural;  at  Hcrmaoakftr,  near 
B^Orsk&r,  in  flnlaad;  in  Greenland,  iu  cryolite,  at  Ivigtiit  (or  Evigtuk),  in  brilliant  crystals; 
disisemiuated  tlirough  or  anioug  tbe  wolframite  of  Auvergue,  and  delected  by  nctiug  with  aqua- 
regia,  which  dissolves  the  wolframite  and  leaves.uniouched  the  coliiwlute  (Phipson,  Ch.  News, 
160, 1867);  at  MoDtevtdeo,  S.  A.;  Saa  Roque,  Argentine  Republic. 

In  tbe  United  States,  in  Maine,  nt  Stundish,  in  splendent  crystals  in  granite;  also  at  Stone- 
bam  with  cassitcrlte,  etc.  In  N.  Ilampahire,  at  Plymouth,  with  beryl;  at  Acwortb,  at  the 
tnica  mine.  Iu  Ma*a.,  at  CbesterSeld,  some  flue  crystals,  associated  with  blue  and  green  tour- 
maline aud  beryl,  iu  a  vein  of  altiitic  granite;  also  Beverly;  Northfleld.  Mass.  (aual.  12),  with 
beryl.  In  Gonjieetieut,  at  Haddam,  2  m.  from  the  village,  iu  a  granite  vein,  some  of  tbe  crystals 
several  puimds  in  weight:  also  at  tbe  cbrysoberyl  locality,  but  not  now  accessible:  also  at  the 
iolite  locality,  Haddam;  near  Middletowu,  in  a  feldspar  vein  iu  fine  crystals,  some  very  large; 
at  Braucbville,  Fairfield  Co.,  in  a  vein  of  albitic  granite.  Id  large  crystals  and  aggregates  of 
crystals,  sometimes  weiehiug  many  pounds,  also  m  mlaute  thin  tabulu  crystals  translucent 
{mafiffanoeotumlnte,  anal.  lO)  implanted  upon  spodumeue;  also  at  otlier  poiuts  in  tbe  neigh- 
borhood of  BniDchville  In  granite  veins.  In  If.  York,  at  Greenfield,  with  clirysoberyl.  Id 
Pmn.,  Mineral  Hill,  Delaware  Co.  Iu  Vtr^'nui,  Amelia  Co..  in  fine  splendent  crystaU  with 
microHte.  monazlte  (p.  728),  etc.  In  If.  Carolina,  with  aamarskite  crystals  in  parallel  position  at 
tbe  Wiseman's  mica  minesof  Mitchell  Co.;  also  at  the  Deake  mine  and  other  points;  Ray's  mine 
in  YaDcey  Co. ;  Balsam  Gap  in  Buncombe  Co.;  near  Franklin,  Macon  Co. :  White  Plains,  Alex- 
ander Co.  In  Ootorado,  on  microcltue  at  the  Pike's  Peak  region;  Turkey  Creek,  Jefferson  Co. 
(11"^  MnO).  In  8.  Vakota,  in  tbe  Black  Hills  region,  common  in  tbe  granite  veins  associ- 
ated with  casslterite,  beryl,  etc.;  tbe  crystals  and  crystalline  groups  are  oflon  large,  one  mass  Is 
estimated  to  have  weighed  2000  lbs. ;  most  abundant  at  tbe  Etta  aud  Bob  logersoll  mines;  also 
at  other  points  in  Pennington  Co  ;  also  in  Kigger  Hill  dlstr.,  in  Lawrence  Co.,  sometimes 
associatetf  with  stream  tin.  Cf.  Headden,  1.  c,  also  W.  P.  Blake,  Am.  J.  Sc.,  28,  340.  1884, 
41,  403,  1891  (figures  and  measurcmeDts,  Pfd.).    In  California.  King's  Creek  distr.,  Fresno  Co. 

MangantaniaUte  of  Nordeuskitild  is  from  UtO,  Sweden,  where  it  occurs  with  petallte, 
lepidollte,  microlite,  etc.  MangaMtanMiUot  Arzmni  is  from  the  gold-washings  in  the  Banarka 
region  in  the  Ural. 

MassiTe  tantalite  occurs  in  Tancey  Co.,  N.  C;  Coosa  Co.,  Ala.;  also  in  the  Black  Hills, 
S.  Dakota. 

Also  occurs  in  Finland,  in  Tammela,  at  HfirkSsaarl  near  Torro,  associated  with  gi|»ntolite 
and  rose  quartz;  in  Kimlto,  at  SkogbOle,  in  Somero  at  iCaidasuo,  and  in  Kuortane  at  iCatiala, 
with  lepidolite,  tourmaline,  and  beryl;  in  Sweden,  near  Falun,  at  Broddbo  and  Finbo;  in  France, 
at  Cbanteloube  near  Limoges,  in  pegmatTte.  lldefoni^  is  from  Ildefooso,  Spain,  and  has 
G.  =  7-416,  H.  =  6-7. 

The  occurrence  of  columblte  In  Atnerica  was  first  made  known  by  Mr.  Hatchett's  examina- 
tion of  a  specimen  sent  by  Governor  Wiuthrop  to  Sir  Hans  Sloane,  then  President  of  the  itoyal 
fiociety,  which  was  labeled  as  found  at  Neatneague  (better  Naumeag).    Dr.  S.  L.  Mltcbill 
stated  (Med.  Repos.,  vol.  8)  that  it  was  taken  at  a  spring  at  New  London,  Conn.    Ko  locality 
baa  since  been  cietected  at  that  place.    But  tbe  rediscovery  of  it  at  Haddam,  first  published  by 
Dr.  Torrey  (Am.  J.  Sc.,  4,  52,  1822),  and  since  near  Midaletown,  about  7  m.  distant,  has  led  to 
the  belief  that  tbe  original  locality  wasat  one  of  these  places,  which  areaboutSOm.  N.W.  of  New 
Ixmdon.   Mr.  J.  Hammond  Trumbull  in  a  letter  to  Prof.  Brush  (tluly  16, 1882)  dfscusalng  this 
subject,  remarks:  "The  name  of  Namueg  or  Naumeag,  originally  given  to  the  plantation  at 
New  Ix>Ddon,  may  have  been  extended — as  were  tbe  bounds  of  the  plantation — east  of  the 
Thames,  to  the  Mystic,  including  what  is  now  Groton.   I  conjectured  that  the  columblte  was 
found  near  Winthrop's  mill  a  short  distance  above  the  head  of  Mystic,  and  there  used  to  be  a 
local  tradition  to  that  effect;  though  It  bad  no  definite  value." 

Tbe  metal  of  columblte  was  named  columbium  by  Hatchett  in  1802,  from  Columbia,  a  name 
of  America,  whence  his  specimen  was  received,  and  thus  came  the  name  eohtmbite  glrea  by 
Jameson  and  Thomson  (see  further  below).  Rose,  after  Investigating  the  metal  ana  Its  com- 
pounds, named  it  anew,  calling  it  niobium,  and  this  gave  rise  to  tbe  name  nioHte.  BaierUa 
fa  from,  the  German  name  of  Bavaria.  Torrelite  Thomson,  named  after  Dr.  J.  Torrey,  is  the 
ordinary  Mlddletown  columblte;  and  Qreenlandite  Breilh.  is  that  from  Greenland;  both  names 
orig'iaated  partly  in  erroneous  views  of  tlie  crystals  of  the  minerals.  Dianite  Is  the  Bodenmais 
coliimbite,  in  which  v.  Kobell  supposed  be  had  discovered  the  acid  of  a  new  metal,  which  he 
called  dicnium. 

24*0  £;ond  reason  baa  been  given  for  substituting  niobium  for  columbium,  and  it  is  contrary  to 
the  BCientific  law  of  priority;  but  as  it  is  now  accepted  by  most  chemists  tbe  common  usage  la 
here  followed. 

TfUitalite  vras  turned  by  Ekeberg,  from  the  mythic  Tantalus,  In  playful  allusion  to  the 
dlfficiiltie3(tantal{zing)be  encountered  in  his  attempts  to  make  a  solution  of  tbe  Finland  mineral 
in  sclds.  Tbe  name  was  afterward  extended  to  the  Americnu  mineral  eolumbita,  and  to  the 
same  from  other  localities;  while  tbe  name  columblte,  the  metal  columbium  bajving  been 
discovered  a  little  prior  to  tantalum,  received  a  similar  extension,  so  as  to  include  all  tantalite 
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The  subsequent  diaooTeiy  that  tantalum  and  columbium  were  dtBtfoct  elements  finally  ettalx 
llsbed  them  as  independent  species. 

Ra£,— ■  On  splendent  cr^tali  fmrn  Standish,  Me.,  Zs.  Kr.,  12,  266, 1886;  these  results diflei 
but  little  from  tbose  of  J.  D.  D.  (1887)  on  the  Hnddam  mineral.  The  form  wemfi  to  vary  but  little 
with  flange  of  compoaition.  Analyses  1-18  (also  most  and  probably  all  of  14*38j  belong  to  niiu- 
STals  htLving  tlie  columbite  habit  ihm  anglet;  even  the  crystals  of  manganoiantaitis  of  ArzniDi 
(anal.  IH,  ft  nutnganesu  laiitHlate)  show  ttie  planes  a,  b,  e,  t,  k,  «,  n.  and  affords  nearly  the  same 
ratio  (below,  from  ek  =  *\Q'  W,  bu  -  •60*  SO^')-  It  U  plain,  therefore,  that  akogbOHte  aod 
Ixiolite  can  not  be  included  in  this  series;  their  relation  to  nonnal  columbite-taniallte  needs  fuitber 
Invesligation  (cf.  below,  p.  787). 

The  following  axial  ratios  are  interesting  for  comparison,  although  It  is  to  be  noted  tb&t  the 
crystals  seldom  allow  of  accurate  measurements.  The  axes  of  ik:hrauf,  ref.  ''  below,  are  based 
upon  angles  (only  approximate)  from  crystals  of  different  localities  and  are  hence  of  no  value  for 
comparison.  Schrauf  made  «  =  111,  a  =  110.  etc.,  see  Ust,  p.  787.  Cf.  also  Ek.,  HIn.  RomI., 
10,  261, 1891. 


G. 

Ta,0, 

A 

h 

:  h 

Oreenland 

589 

0-8292 

1 

:  0-8776 

Di. 

Ilmen  Hts. 

6-67 

? 

0-8802 

1 

:  0-8822 

Ek. 

Standish 

0-05 

9-3 

0-8285 

1 

:  0  8808 

E.  8.  D. 

iladdam 

6-95 

997 

0-8293 

1 

:  0-8778 

J.  D.  D. 

Banarka 

7-8 

79-8 

0-8804 

1 

:  0-8789 

An. 

*  J.  D.  D..  Am.  J.  Sc.,  33,  149,  1687,  and  Min.,  p.  870,  1887,  and  App..  p.  65;  in  Hla^ 
p.  854,  1854,  the  forms,  S30,  740,  035,  ai«  added  as  doubtful. 

*  Rose,  twins,  Bodenmais,  Pogg.,  04,  171,  1845.  *  Hlr.,  Mtn.,  p.  471,  1802.  *  Dz.,  <}neii- 
land,  Ann.  Mines,  8.  898,  1855.  ^  Scbrauf,  Greenland,  Ber.  Ak.  Wlen,  44  (1),  445,  1861. 
•  Maakelyne,  Montevideo,  PhU.  Mag.,  fl6,  41. 1868.  •  Penfleld,  qiuMed  by  W.  P.  Blake,  An. 
J.  8c,  41. 408, 1891. 


1. 


B26A.  BkogbOUta.  A.  B.  N&rdmOtiBId,  Beskr.  Flnl.  Htai.,  80, 1866.  Tantallt  mit  tfan^l^ 
braunem  Pulver,  BeruUut.  Tammela-tantalit  N.  NordentkUHd,  AcL  Boc.  Fenn.,  1,  119,  rad 
April  25,  1883,  Fogg.,  60,  666,  1840. 

Ortborhombic,    Axes  &.:h:ii  =  0-81696  :  1 :  0-65106. 

100  A  110  =  89°  14|',  001  A  101  =  88°  88^',  001  a  Oil  =  88'  4'.  N.  NordenskiOld, 

Format   a  (100.  i-i),  6  (010,  «).  r  (490,  H).  »  (018,  H).  M  (OH.  l**).  ?  (081,  8-1),  p(lll.  1). 
«(832.|-|),  0(211,  2-2).    Also  z  (181,  aj)? 

Angles  :  tt'  -  67=  6 ,  nn'  -  12'  28',  nft'  -  66°  8'.  gg'  =  120*  47*,  pp'  -  W  28*' 
ppf'  =  91"  88i,    pj/"  =  W  58',    OT-  =  90'  6,    oo'  =  106'  21^'. 

Measured :  ppf'  =  91"  45',  rr'  =  67°  8',  bq  =  m'  (27°  7'  calc),  nn*  =  18'.  ttf  =  tO", 
oaf  =  110". 

In  prismatic  crystals  (f.  1)  the  angle  of  the 
prism  near  that  of  yttrolantalite  and  samaiakhe. 

Cleavage  indistinct.  Fracture  uneven.  H.  = 
6-0-0-5.  Q.  =  7-8-8-0.  Luster  metallic.  Color 
black.  Opaque.  Streak  blackish  brown  to  cinaa- 
mon-brown. 

Oomp.— Essentially  PeTa,0.,  a  nearly  pure 
iron  tantalate.   Cf.  anal.  7,  p,  734. 

Oba.— From  H&rkasaarl  in  Tammela.  Finland, 
associated  with  rose  qnartz  and  gi^rantoliie,  in 
albltic  granfle.  Also  with  ixiolite  at  Skoffl>ftle  in 
Kimito.  Tbifl  is  the  mineral  ordinarily.  cmTled  tan- 
tfllite,  and  regarded  as  tsomorphous  with  colam^tr 
(Rose,  Rg.  et  al.),  but  in  fact  as  shown  by  the 
author  having  quite  a  dliferent  tboug'h  related 
form.    Cf.  ref.  '. 

Figs.  1,  8,  Skocbdtite.  N.  Nd.  A  mineral  from  Pisek,  Bohemia,  referred  to 

tantatite  by  Vrba  (Zs.  Kr..  15,  301,  1880).  is  later 
stated  to  be  only  rutile,  cf.  Gdt.,  Index,  3,  185,  I8U1. 

IxioLlTK  A.  B.  Nordenskuild.  Pogg..  101,  633,  1857.  Kimlto-tantalit  N.  STorOenMitiL 
Zzlonolit  F.  J.  Wiik.    Kassiterotantal  Ilausm.  Cassitero-tantalite. 

Orthorbombic.    Axes  d:b:h=.  0  5508  .1.1  3460  A.  E.  NordenskiOld. 
100  A  110  =  28'  60f ,  001  a  101  =  66°  9^',  001  A  Ml  =  'Ol'  18'. 
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FOnna:  a(100.  M).  »(010,  ^1).  e(001.  0);  m  (110, /).  «(108.  l-{)?tw.  pi.;  ii(011, 
( (OSl.  8-{\  p  (111,  1).    Angles :  mm"'  =  67"  4U'.  ei  =  87'  1',   nn'  =  lOT  8(K.  (T  »  150'  8', 
ep  =  •88'  50  .  ^p'  =  100'  Sy.  j>p"'  =  68*  28'. 

Crystals  rectaDKulsr  prisou  (o  b  c),  Bometlmes  twins  wlUi  <  (108)  u  tw.  pi.  Fracture  uneven 
to  subvoochddat.  Srittle.  H.  =  6-6-5.  G.  =  7  0-71.  Lustw  submeWlic.  Color  blackisb 
gray  to  steel-gmy.    Powder  brown. 

Id  composition  a  niobo-tantalate  of  iron  and  manganese,  containing  also  a  small  amount  of 
till  (anal.  1 1 ,  p.  734).  An  analysis  by  NoTdenskiOld  gave  18  p.  c.  tin  dioxide,  but  this  is  not  con- 
tinned  by  Kg.  (Min.  Ch.,  857,  1875). 

From  SkogbOle  In  Simito,  Finland.  Named  from  htton,  a  mythological  person  related  to 
Tantalus. 

Relation  SkogbSUU  and  Ixiolite  to  Columbite-tanUUite.  Tbat  tbere  is  a  certain  relation 
between  tbe  forms  of  columbite  and  the  abore  two  kiodq  of  tantaltte  has  been  sbown  by  Tarious 
authors;  it  is  exhibited  in  tlie  following  axial  ratios  starting  from  the  axes  ol  each  glTdn  atxnre : 

ColumUte 

SkogbOlite 


IxSoUte 


&:h:   it  =  0-8285 :  1  :  O'i 

1.  a:b:ic^  0-8170  :  1  :  0  8681 
or 

2.  yt  i  a  ;   6  =z  0-8160  :  1 :  0-7M9 

1.  |d  :  a :      =s  0-80e8  :  1 :  0  7641 
or 

2.  {a :  6  :  fe  =  0-8M2  :  1  :  0  8807 


In  1  under  both  skogbAlite  and  Ixiolite  the  occurring  pHsm  (like  samarsklte  In  angle)  haa 
the  symbol  (490),  In  d  tbe  symbol  (820)  of  columbite— the  symbols  of  the  other  planes  are  In 
general  less  simple,  and  the  value  of  this  comparison  is  doubtful. 

Grotb  proposes  to  retain  Schrauf's  position  for  columbite,  while  doubling  the  d  and  h  axea, 
giving  for  columbite  (Staudisb)  and  tantalite-skogbOllte: 


Columbite 
Tantalite-skogbOlite 


A  :h  :h  =  0-8047  :  1  :  0-7159 
d  :  S  :  ^  s  0-6170  :  1  :  0-6611 


The  similarity,  however,  is  more  apparent  than  real,  for  nearly  all  the  prominent  planes  of 
each  species  are  wanting  on  tbe  other,  and  the  habit  is  very  different— moreover,  true  tanlalite 
corresponds  exactly  with  columbite  in  both  habit  and  angle. 

Tbe  following  table  shows  tbe  planes  of  tanta]ite-skogl>OIIte  common  to  oolumMte  with  the 
iymhols  in  the  ptnitions  of  Dana,  Sdirauf  and  Groth;  also  the  prapinent  planes  of  each  spedea 
(those  In  parentheses  not  liaTing  baen  observed). 


Dana. 

Columbite 
Schrauf. 

Groth. 

"nuitalite-skogbiUlte 
N.  Nd. 

a 

100 

010 

010 

h 

010 

b 

010 

100 

100 

a 

100 

A 

208 

021 

oil 

M 

on 

<r 

218 

168 

188 

0 

288 

131 

111 

P 

0 

111 

a 

268 

2S1 

su 

311 

Also 

m 

110 

180 

280 

(280) 

180 

no 

120 

(130) 

I 

108 

on 

012 

(012) 
(38S; 

o 

111 

181 

282 

u 

188 

111 

212 

(213> 

It 

121 

881 

483 

(483) 

AJso 

(820) 

(290) 

(490) 

r 

490 

(109) 

(018) 

(016) 

016 

(201) 

(061) 

(081) 

081 

(496) 

(842) 

(822) 

• 

882 

j»Tkitqitk.   Hmenlte  Brooke,  Phfl.  Mag..  10,  187,  1881.  Hengit  G.  Bom,  Reis.  Ural,  2. 
tH4a. 

Occurs  in  short  prisms  terminated  by  a  pyramid.  The  angles  are  neariy  those  of  columbite 
ieikI  X>««  Cloizeaux  states  (priv.  contr.)  that  there  can  be  no  doubt  tbat  it  k  really  that  species. 
Xlae   planes  are  then  a,  m,  g,  «;  angles  flif'  =  48°  40',  ««'  =  78'  60',  tw'"  =  »°  38'  Brooke 
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738  mOBATES.  TAKTALATE8. 

O.  =  5*48.  Color  black.  Occurs  !□  small  crystals  embedded  in  the  albite  of  the  granite  thd< 
ia  the  Iliaen  niouotains.  Named  mmgile,  after  Henge,  the  discoverer  of  the  nuoeral.  Ik 
mengite  of  Brooke  U  mooazite. 

Hbrmaknolitb  C.  U.  Shepard,  Am.  J.  Sc.,  60,  90,  1870;  11,  140,  r76.  A  tuinenU  fna 
Haddam,  Codd.,  probably  ideutical  with  columbite.  Cf.  Hermann,  who  found  in  it  "  br{>- 
tMilallc  add,"  hypollmenic  acid,  etc.,  J.  pr.  Ch.,  13,  886,  1876;  fnrther  DelafcmtBiiie,  Am-  J. 
Sc.,  13,  890.  1877,  also  Htn.,  6tfa  Ed.,  8d  App.,  p.  80. 

Ferro-ilicenite  Hermann,  J.  pr.  Ch..  2,  118, 1870.  A  Und  of  a>lumbile  from  Haddun, 
Oonnectlcut. 


627.  TAPIOIJTE.  TapioUt  A.  E.  ITordeiukiold,  Ofv.  Ak.  Stockh.,  90,  445,  1881 
Tantalite  (fr.  Sukula)  Arppe,  Act.  Soc.  Fenn.,  6,  590,  1861. 

Tetragonal.    Axis  6  =  0-6464;  001  A  101  =       52}'  Nordenskiold. 

Forms:   a  (100.  i-i];  m  (UO.  /);  «  (301,  l-i);  p(n\,  1),  a  (001,  O) 

Angles ;  ee'  =  45°  9',  pp'  —  56°  59i'  pp"  —  •84°  52'.  The  form  is  very  near  that  of  njifle, 
cassitente,  and  zircon. 

In  square  octahedrons,  often  monoclinic  in  appearance  by  distortion. 

Cleavage  not  distinct.  H.  =  6.  G.  =  7*3G  Nd.;  7'496  Rg.  Luster  strong 
adamantine,  approaching  motullic.    Color  pure  black.  Opaque. 

Comp. — A  taiitalate  and  niobate  of  iron,  having  tlio  same  compositioi:  a 
tantalite.  Fe(Ta»Nb),0.  =  (Ta  :  Nb  =  4  : 1),  Tantalum  pentoxide  73-9,  iiiobinm 
pentoxide  ll'l,  iron  protoxide  15*0  =  100. 
AnaL— Bg.,  Ber.  Ak.  Berlin,  181, 1871.   For  earlier  analyses  see  5th  Ed.,  p.  519. 

TatOk       NbiO.       SuOi        FeO  MnO 
O.  =  7-496  78-91         11-88        0*48        14-47        0-81  =  100-80 

Pyr.,  etc— B  E.  behaves  like  tantalitq,  but  ^ves  no  reaction  for  manganese. 
Om.— Occurs  near  the  Kulmala  farm.  In  the  village  of  Suknla,  In  the  parish  of  Tannndli, 
Finland,  in  white  pegmatyte  granite,  with  beiyl,  tounnaline,  and  arsenopyrite. 
Named  from  an  ancient  Finnish  divinity. 


4.  Samarskite  Group.  Orthorhombio. 


628.  YTTROTANTAUTB.  Yttrotantal  Ekeberff,  Ak.  H.  Stockh.,  33.  80,  180S.  Tmtale 
oxide  yurifdre  If.,  Tr..  1832.  Yttroilmenit  Herm.,  J.  pr.  Ch..  38.  119,  1846.  Sdiwiiis 
Tttrotantalit. 

Orthorhombic.    Axes  d  :h  :d  =  0-54115  :  1  :  1-1330  A.  E.  Nordenakiold'. 
100  A  110  =  28'  25  j',  001  A  101  =  64'  28^',  001  A  Oil  =  48"  34'. 

Forms :  b  (010,  e  (001,  O);  o  (210.  <-2),  m  (110,  /).  p  (180,  i-S),  g  (150,  *  (201,  W'. 
^(011,  14). 

Angles:  =  80' 17',  mm"  =  56°  50',  J!p' =  85' 28',  6?  =  •30' IT,  «'  =  153^3-. 
fi/r  =  97'  8',    b/3  =  •41'  30'. 

Crystals  prismatic,  often  six-sided  with  m,  b  prominent; 
also  tabular  |  o. 

Cleavage:  b  very  indistinct.  Fracture  small  conchoidaL 
H.  =  5-5-5.  G.  =  5-5-5-9.  Luster  submetallic  to  vitreoueand 
greasy.  Color  black,  brown,  brownish  yellow,  straw-yeilof. 
Streak  gr»j  to  colorless.    Opaque  to  snbtranslncent 

Comp.— Essentially  RS,(Ta,Nb),0.,  -f  4H,0,  according  *o 

Rammelsberg,  with  B  =  Fe,Ca,  S  =  T,Er,Ce,  eta  The  water 

may  be  secondary. 

The  so-called  yellow  yttrotantalite  of  Ytterby  and  K&rarfvet  belongs  to  feiguaonite  (p-  ^ 
shown  by  Hammelsberg. 
AaaL-l,  A.  Nd.,  1.  c.   8,  Rg.,  Mhi.  Cb.,  860,  1875^  also  Fogg..  160.  800, 187& 
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Ta.O>  Nb,0. 

1.  56-66 

2.  O.  s  5*425  I  46-26  12-82 


W0>  SnO.   T,0.  Er,0,  Ce,0>  UO.    FeO    CaO  H.O 

100-M 

8-87  —  19*56  —  —  0-82  8*90  4*27  «-«6 
2-86    1*12    10-53    6-71    2-22    1-61    8*80    6*78  6-Sl 

[=  96-8B 


Pyr.,  «to. — Id  the  closed  tube  yields  water,  turns  yellow.  On  intenae  ifoition  both  varieties 
become  white.  B.B.  infusible.  Witli  salt  of  ptiosphoms  diasolvea  with  at  first  a  separaUon  of 
a  white  Biceleton  of  taotalic  add,  which  with  a  strong  heat  Is  also  disaolTed;  gives  a  glass  faintly 
tinted  rose-red  from  the  presence  of  tungsten.  Not  decomposed  by  acids.  Decompoeed  od 
fusion  with  potassium  bisulphate,  and  when  the  product  is  boiled  with  nydrochloric add metslUc 
Ktoc  gives  a  pale  blue  color  to  the  solution  which  soon  fades. 

Ohs.— Occurs  in  Sweden  at  Ytterby,  near  Vaxholm,  in  red  feldspar;  at  Finbo  and  BroddtM^ 
near  Falun,  embedded  in  quartz  and  aloite,  associal^d  with  garnet,  mica,  and  pyrophysallte. 

The  name  f/UroUmialm  alludes  to  the  composition.  TUroiiaunUe  wag  given  to  a  varied  by 
Hermann  upon  the  discovery  in  it  of  his  supposed  new  metal  ilmenium. 

Ba£— >  Ofv.  Ak.  Stockb.,  17,  p.  28.  1860,  or  pQgg..  Ill,  280.  1860. 


629.  8AMARSKITB.  Uranotantal  H.  Rose.  Pogg.,  48,  556, 1889.  Samarsktt  (Urennlobit), 
B.  Bau,  Pogg.,  71,  167,  1847.  Yttroilmenit  Harm.,  J.  pr.  Ch.,  42,  129,  1847,  44,  216,  184^ 
^yUaudite  Adam,  l^bl.  Min  ,  SI,  1869. 

Orthorhombic.   Axes  d:h:d  =  0*54565  : 1 :  0-51780  E.  S.  Dana'. 
100  A  110  =  38"  37f ,  001  A  101  =  43**  30',  001  A  Oil  =  27'  22J'. 
Fornu:  a  (100.         b  (010.  i^;  m  (110.  /),   A  (120,  ^3);  «  (101,  1-i);  p  (111,  1); 
V  (281,  H)- 

Angles:   mm"  =  67'  14',   AA  =  atf*  =  *9J'.  jip*  =  80"  14*',   pp"  =  W  Vf, 

pp"  =  41°  IC,   hp  =  69°  26'.   W  =:  91'  Sr,   fro  =  54'  6i'. 

CrjBtalB  rectangular  prisms  (a,  b\  vitb  e  (101)  prominent, 
also  prismatic  \  h  by  development  of  0,  sometimes  tabular  |  a 
or  I  0.  Faces  rough  and  not  allowing  of  exact  measurement. 
Commonly  massive,  and  in  flattened  embedded  grains. 

Cleavage:  h  imperfect.  Fracture  conchoidal.  Brittle. 
H.  =  5-6.  G.  =  5'6-5*8.  Lnster  vitreous  to  resinous, 
splendent.  Color  velvet-black.  Streak  dark  reddish  brown. 
Nearly,  opaque. 

C0M^— H,R,(Nb,Ta),0„  according  to  Rg.,  with  E=Fe,  Ca, 

m 

tJO, 


etc.;  B  ~  cerium  and  yttrium  metals  chiefly. 

AnaL— 1,  Miss  £.  H.  Swallow,  Proc.  Nat.  Hist.  Bost.,  17,  434,  1875. 
2.  O.  D.  Allen,  Am.  J.  Sc.,  14,  130,  1877.    8,  J.  L.  Smith.  Am.  J.  Sc., 
13,  862,  1877.    4.  5,  Kg.,  Zs.  G.  Ges.,  29,  817,  1877.    6,  Hoffmann,  Am.  J.  Bc.»  24,  47S.  18BBb 
7,  Koenig,  quoted  by  G.  U.  WUiiams,  Minerals  of  Baltimore,  1887. 


Mitchell  Co.,  N.  a 


a.        Ta,0,  Nb,0,  &iO,,WO,  TTO,  CejO,(Df,La,)0,  T,0,  Er,0,  FeO  MnO  CaO  H«0 


1.  TSt.  OaroUn* 

OlS 

«-91U0 

S-l?Ce0 

1S'8«>  —    14-03  0-91  o-se*  0-ai 

[tDKd.  fr.  oorium  ozaUte  \-»  =  VHMQ 

«. 

1 ISW 

STBO 

MB 

U-M 

417 

14-48     —     107B  0-n  0-B6  119 

L=  100-17 

s-n 

BB18 

081 

10-96 

4*94 

U-40     —     11*7»  1-88*    -  0^ 
[=  99-» 

4.  " 

M-88 

41'(I7 

0-lS 

•m 

•  10    10-80  14-61     —      —  — 
ITIO,  0-M  (8iO,)  =  100-89 

A.  MIMle 

1  - 

BB-M 

0« 

n-N 

4-SI 

8W     8-88  14-80    —     ~  — 

[TIG,  1-08  =  09-68 

4-05 

U-41 

0-10 

10-7B 

4-78 

14-84        4-SS  0-U  8-88  - 

pfgO  0*11,  N«|0  0-SS,  K,0  0-89,  H.O  STBl  m  9904 

m   -Bmltkxnon  S'O0-4'SO 

18-48  U0| 

8-8B 

11-90        8-96    -     —  0-80 

[FegOt  1-00,  AlgOa  SOO  «.  9SW 

•YO. 

k 

MgO. 

•  8p.  gMT.  8'77. 

jCVuniDttioD  of  the  eartlu  ctmtalned  In  samarskite  from  North  Carolina:  J.  L.  Smith 
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("  mosandnim"),  C.  R,  87,  14«,  148,  881,  1878.  Delafontaine  (terbium),  Blbl.  Univ.,  tf  1.  zn, 
1678;  id.  (declpium,  phllUpium),  ib.,  3,  346.  250.  1880;  C.  R,  93.  88. 1881.  Same  subject  dii- 
cusaed  by  Marignac,  Bibl.  Univ.,  3.  418,  1880;  Koflcoe,  J.  Ch.  Soc.,  41,  377,  1883. 

Pyr.,  etc — la  tbe  closed  tube  decrepitates,  glows  like  gadoHnite,  cracks  open,  and  (ohm 
black,  and  is  of  diminiabed  density.  B.ti.  fuses  od  the  edges  to  a  black  glass.  With  bonx  in 
O.F.  gives  ayellowish  green  to  red  bead,  in  K.F.  ayellow  to  greenish  black,  which  on  flaming 
becomes  opaque  aod  yellowish  bi-owu.  With  salt  or  phosphorus  iu  both  flames  ao  emerald-green 
bead.  With  soda  yields  a  mauganese  reaction.  Decnmposed  on  fusion  with  potassium  btsul- 
phate,  yielding  a  yellow  mass  which  on  treatment  with  dilute  hydrochloric  acid  separates  while 
teutalic  acid,  aud  ou  boiling  with  metallic  zinc  gives  a  flue  blue  color.  Samor^ite  in  powder  ii 
also  sufflclently  decomposed  on  boiling  with  concentrated  Biilphuric  add  to  give  tbe  blue  reduc- 
tion test  when  the  acid  fluid  Is  treated  with  metallic  zinc  or  tin. 

Obs.~-Occurs  in  reddish  brown  feldspar,  with  crystallized  sadijnite  and  colnmUte(aDd 
sometimes  in  parallel  position  with  the  latter)  in  the  llnien  mountains,  near  MUuik  in  tbe  UraL 
The  largest  pieces  met  with  were  of  the  size  of  hazel-nuts. 

In  the  United  States,  rather  abundant  and  sometimes  in  large  masses,  up  to  20  lbs.,  at  the 
Wiseman  mica  mine  in  Mitchell  Co.,  N.  Carolina,  it  is  intimately  associated  with  columbite; 
also  at  the  Grassy  Creek  mine,  Mitchell  Co.,  aud  in  McDowell  Co.  Sparingly  at  Middletown, 
Conn.;  also  at  Jones  Falls,  Battimore,  Md. ;  a  related  mineral  in  Colorado  (see  below).  Also  in 
BeithierCo..  Quebec.  Canada. 

Named  after  the  Russian,  t.  Samarski. 

Alt.— An  altered  samarakite  from  Mitchell  Co..  N.  C,  called  "euKeDite"  by  Smith  hw 
yielded  the  following  nisults:  1,  Smith,  1.  c.   2,  W.  H.  Seamen,  Ch.  News,  46, 805^  1888. 


Nb,0.  eaO.,WO.  UO,  T,0,  Ce.0,  (I>i,La).0*     CaO    FeO    MnO  H.0 

6.  =  4-68        S418       0  81       9S8  84*10  6*58    081     0-06  5^0 

a.  =4-88        47-09       0-4D      1515  18'46    140      400       1-58    7*09  -'«55 

[=«-«7 

Ret— <  No.  Carolina.  Am.  J.  Sc.,  11,  801,  1878. 

A  mineral  related  to  saraarskite  lias  been  found  in  the  Granitic  dibris  of  Devil's  Head  KV, 
Douglas  Co..  Colorado.  In  small  fragments  up  to  the  size  or  a  chestnut,  with  faint  suggpstkina 
of  a  crystalline  form.  Fracture  subconchoidal.  Veiy  brittle.  H.  =  6*5-6.  0.  —  618. 
Luster  TftreotiB.  Color  pitch-black,  pale  brown  in  thin  splinters.  Streak  dfity  brown. 
Slightly  soluble  in  hydrochloric  acid.  B.B.  l>ecomes  dull  but  does  not  fUse.  CompoeitkHi 
given  in  1.  Another  sample  (soal.  2)  had  a  snlmon-colored  streak;  a  third  (S)  seemed  to  bemuch 
altered.   Analyses.  W.  F.  HUlebraud,  Proc.  Col.  Sc.  Soc.,  3,  88, 1888. 


Nb|0|  Ta,Oa  &dO|  ZrO,  UO,  TbO|  CsiO,  (Di,La),0|  Er,0,  T|0)  Fv,0,  HgO 

1.      ST-77    S;<H    S-9S  (W              4-0«    S'M    OM  I'W  10-71     6*41    8*77  SB  ItB^VOnL 

S.      S6-IA    88*11     S-OR  TOO    9-60>    4'i»    S«>    0*48  SIS  10-70    6-M    8-n  ^90  1-80=  a»7S 

S.      ST-56    1»-M    5-51  0-S2    8*11^    «-«^  S'lO    0*41  1-44  »-8l    5-M    8-«0  4-Sl  rM  -  lOTlS 

•  Inel.  some  TiO».  '  UO,. 

•Inl,  X=  FeO  0-32  UnO  O'TIi  ZdO  0  OS  PbO  O-TS  CaO  0-£7  HgO  —    E,0  0-17  (Na,Li>,0  OW 

«,  X  =         0  85  0  7S          0  07          O'SO  fl-SS  —           0  IS  0*17 


S,  X==         0-89  O  TT  1-07  1-61         0-11  048 

NoHi.iTE  A.  B.  NoTdenttkiOld.  G.  FOr.  FOrh..  I,  7,  1373. 

Massive.  Fracture  uuevcn.  Brittle.  11.^4  5-5  0.  0.^5*01.  Luster  Titraoiu.  Color 
black- brown.    Streak  Ijrowu.    Opaque,  Analysis: 

Nb^O,  50-48,  ZrO,  3  9fl,  UO  14-48,  Y,(Ei-,)0,  14*86,  Ce,0,  0-25,  FeO  8*09,  GaO  4-«T. 
MnO.MgO  0  28,  CuO  O  il.  H,0  4  63  =  100-20. 

B.B.  fuses  quietly  on  the  edges  to  a  dull  glass.  Decrepitates  slightly  in  giving  off  its  water. 
With  borax  easily  dissolved,  giving  a  bead  colored  by  uranium.  Easily  decomposed  by  warn 
snipliuric  acid. 

Found  iu  a  feldspar  quarry  at  Nohl,  near  Kongelf.  Sweden.  One  fragment, -weighing  397 
grams,  seemod  to  be  a  portion  of  a  iiiitss  at  least  20  times  as  great. 

ViETiNOHOFiTE  V.  TjomojUMov—Damour,  Bull,  Ac.  St.  Pet.,  33,  46S.  1877, 

Fsserititilly  a  ferruginous  vm-icty  of  samarsklte.  Amorphous.  U.  =  5*5-6.  G.  =  5*5S. 
Color  bliick,  dull.  Sircnk  brown.  Luster  subuielalllc.  Easily  deoomposed  by  HaSO«.  Aa 
analysis  by  Damour  g»ve: 

NbiO,  5100.  TiO,  1-84,  ZrO,  0-96.  U,0,  8  85,  Y,0,  6-67.  Ce,(Di,La),0, 1  W.  PeO«-00, 
UdO  2-67,  MgO  0-83.  ign.  1*80  -  99  09.   Locality  near  Lake  Baikal,  eastern  Siberia. 
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B3a  ANNSROmTB.    W.  0.  BrSgg«r,  O.  FOr.  F&rfa.,  6,  854, 1881.  Auinerfldite. 

Orthorhombic.   Axes  &:h'.h~  0-82572  : 1 :  0*89434  Brdgger. 

100  A  110  =  39°  33|',  001  A  101  =  47"  17',  001  A  Oil  =  41"  48^'. 


m  (100,  i-l) 
b  (010,  iJSi 


Fomu: 


0  (001,  0) 

c  (080, 
m  (110, 1) 


I  (106,  i-i) 
^^(108,  H> 


0  (OSl.  3-1) 

c  (HI.  1) 
)ff(288,  1-J) 


«  (188. 

«  (268.  34) 

n  (168* 


mm 


6a*  48' 

79''  6* 
48'  58' 
*3r  58' 
20'  28' 


kie  =    89'  43' 
M    =  131°  86' 
be    =  •SO"  13i' 
CO    =    54°  33' 
eu   =    48°  Sa* 


oo 


uu 

m' 


oo 


61'  W 

77°  50' 
80"  7i' 
88°  49' 
63°  39' 


uu 
u'" 
ao 


=    80"  8*' 

=  110°  w 
=    51°  5' 
=    61"  43i' 
=    74'  56' 


Twins:  tv. pi.  2  (530);  also  e  (021).  In  prismatic,  oi-ystals  of  varied  liabit, 
often  closely  resembliDg  columbite;  planus  sometimes  developed  according  to 
monoclinic  symmetry,  in  angles  near  columbito,  also  polycrase.  Many  crystals 
often  grouped  in  parallel  position,  thus  forming  an  apparently  single  crystal  of 
considerable  size. 

Fracture  subconclioidal.  Brittle.  H.  =  6.  G.  =  5*7  of  anhydrous  crystals. 
Luster  submetallic  to  greasy  submetallic.  Color  black.  Streak  dark  blackish 
brown  to  brownish  or  greenish  gray.    Opaque,  or  translucent  in  very  thin  splinters 

Coup.— Essentially  a  pyro-niobate  of  nraninm  and  yttrium;  formula  doubtful, 
the  water  is  probably  not  esseutiaL 
AnaL— C.  W.  Blcmutrand. 


CbsO.  SnO,  ZtO,  SIO.  ThO,  Ce.Oi  T.O,  UO  PbO  FbO  KnO  ObO  HgO  K,0  N«,0  AliO,  HiO 

0-18    1-S7    S-61  S'ST    S'SB     T'lO  U«  SM  818  0-SO    8-38  (flS    0-16   0*81     OUa     i  l9  >  IMl 


Negtecting  the  ullica,  the  formula  calculated  by  BlomBtnuid  Is  RiNbiOt  -|-  31H«0,  which 
makes  it  nearly  identical  with  aaiuarskite.  and  also  to  the  less  certain  nolilite  (p.  740),  except  In 
the  water;  BrOgger,  however,  ghous  thnt  tbe  water  is  not  essential,  but  is  due  to  a  partial  altera- 
tion wbich  Is  accompanied  by  a  lowering  of  the  hardness  (to  4-5)  and  specific  gravity  (to  4*26), 
and  a  loss  of  luster.  A  crystal  with  Q.  =  5'7  showed  only  a  trace  of  water.  Tbe  mineral  is 
<>ousequently  hardly  to  be  .separnted  from  namarskite  in  cumpositiou,  but  it  is  different  In  form. 

E^T.— Fuses  B.B.  with  difflcully.  BrOgger  remarks  that  finnerOdite  (also  euxenite  and 
polycmse)  bears  much  the  same  relation  to  columbite  that  samarsklte  does  to  tai]talfte(BkogbOlite): 
the  two  last  being  very  near  iu  form,  asare  &uDerOdite  and  columbite. 

OIm. — From  the  pegmatyte  vein  at  AnnerOd,  near  Moss.  Norway,  where  It  Is  attodated 
with  tnonazite,  alvfte  (p.  487),  apatite,  maguetite,  beryl,  topaz,  and  other  minerals. 


631.  BIBI.MITB.   Hjelmlt  A.  S.  jrordmOddld,  Ofv.  Ak.  Btockh..  17,  84. 1860,  Pogg^ 
111.  379,  286,  186a 

Orthorhombic.    Axes  (1:1:6  =  0-4645  :  1  :  1-0264  Weibnir. 

100  A  no  =  24^  54^',  001  A  101  =  65°  39',  001  A  Oil  =  45°  44^'. 

Forms:   m  (110.2),   p(280,  r(101,  1-i).    9  (201,  2-t). 

Angles :   mm'"  =  49'  50',  pp'  =  69'  44',  rr*  =  181"  18',  jj*  =  154"  80',  ^"  =  W  80'. 

Crystals  usually  rough  and  indistinct.    Mattsive,  without  apparent  cleavage. 
H-  =5.    G.  =:  ;)-82.    Luster  metallic.    Color  pure  black.    Streak  grayish  blaok. 

Com|k — A  stanno-tantulate  (and  niobate)  of  yttrium;  iron,  manganese,  calcium; 

formula  doubtful. 

Annl.  8  gives  4ElO.3TniOs.2HiO,  but  the  material  was  consideralily  altered. 

AnaL— 1.  Nd.,  l.c.    2,  Kg.,  Ber.  Ch.  Ges..  926,  18T0.    3,  4,  M.  WcibuU,  O.  POr.  F»rh.,  9, 

371. 
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1. 

8-83 

6068 

8. 

4. 

TaiO.  Nb,Oi 


WO.  SnO,  U0« 

V  I 

4-67 


eS*4S  6-66 
84-fiS       18-36  0  28    4  60  4-61 
8-68  0-91    1-18  — 
75*66  2-lS  3-84> 

*U0,. 


YiOa  CeiOt  FeO  HnO  CaO  HgO  H-'^* 

6  19     1-07   8-06   8-82   4  26  0-M  3  Jr, 

[CnO  0 10  =  irj  :.: 
1-61     0-48  3-41   6-68  4-06  0  45  4  -^7 

i-m       —   a-21  618  o-i  -?^:' 

[PbO  0-81  =  l«s  > 
l  es    0*40    —    8-56  6*79  0  45  — 


Pyr.,  «to.— In  the  closed  tube  decrepitates  and  yields  water.    B.B.  iofudblc,  but  tisn.> 
brown  in  O.F.    With  salt  of  phosphorus  easily  dissolved  to  a  bluish  ^reen  glass.   Willi  born 
dissolves  to  a  clear  elass,  which  remains  unchaaged  on  flaming.    With  soda  on  cfaarookl 
metallic  spangles  (NordenskiOld). 

Obs.— From  the  K&rarfvet  mine,  near  Falun,  Sweden,  along  with  garnet,  pyropbyMlite 
gadollnite,  asphaltam.  in  a  pegmatyte  granite. 

Named  for  the  Swedish  chemist,  P.  J.  Hjelm  (1746-1818). 

BiC^^  G.  F6r.  F&rh.,  9,  871.  1887. 


.^scliynlte  Group.  Orthorhombic. 

832.  JBSOUVNITE.    iEschynit  Bwt.,  JB.,  9,  106,  1828.   DystomeB  Hebu-En  JGib. 

Mtn  ,  459,  1889. 

Orthorhombic    Axes  &:l',is  =  048665  :  1  :  0*67366  Koksharov'. 
100  A- 110  =  25**  57',  001  A  101  =  64'  9^',  001  A  Oil  =  33°  58'. 


Forma' : 

6  (010,  i-l) 


e  (001,  0) 
m  (110,  /) 


*  (850, 
T  (120,  i-S) 


n  (180, 
ddOl,  l-i)» 


0(111,  ll 


mm'"  =  •61°  54' 


«■  = 
rr'  = 


101"  64*' 

91"  sr 


nn'  =    68"  49' 
108"  19' 

=  106°  eo* 


bD  =  •86"  85' 
nw  =  88'  0' 
w  =   61°  44' 


ocf  =  vrsg 
tw"  =  iir  w 

oef"  =  48°  81' 


m    m  ti 

Miask.  Kk. 

1.  G.  =  0-38 
8.  G.  =  5168 


Crystals  prismatic,  vertically  striated;  also  tabular  |  ft  with  f,  m 
prominent,  b  striated  horizontally. 

Gleav^e:  a  in  traceB(P).  Fracture  small  conohoidal.  Brittle. 
H.  =  5-6.  G.  =  4*93  HitterS,  Bgr.;  5*118  Miask,  Kk.;  5*168  %. 
Luster  Bubmetallio  to  resinous,  nearly  dull.  Color  nearly  bUck, 
inclining  to  brovnieh  yellow  when  translnoent.  Streak  gray  or 
yellowish  brown,  almost  black.    Snbtranslucent  to  opaque. 

Comp. — A  niobate  and  titanate  (thorate)  of  the  cerium  metals 
chiefly,  also  in  small  amount   iron,  calcium,  etc.  Rammelsbei;^ 

at  m 

calculates  R,Nb.O„.R,(Ti,Th)^0„. 

AnaL— 1.  Mgc..  Bibl.  Univ.,  39,  383,  1867.  8.  Rc..  Zs.  O.  Ges.,  89, 81& 
1877,  Hin.  Ch.  Erg.,  8,  1886.   Earlier  analyses  see  6th  Ed.,  p.  683. 


Nb,0,  TiO, 
51  ^S* 


TbO, 
15-70 


SnO, 
0-18 


Ce,0, 
18  40 


82-51 


21-20     17  56  — 


La,rDi,Pi 
5-60 

10-41 


Y,0,.(Er,0,)  FeO  CiO 
1-12  317 
(ign.  1-07  =WV 


810 


3-M  2  5" 


•Also  }  NbaO.  67-6,  TiOa  42  4  =  100,  or  Nb,0»  30-64.  TiO,  21  81  =  51-45. 

Pvt.,  etc. — In  the  open  tube  yields  water  and  traces  of  fluorine.  B.B.  in  the  forceps  airellf 
np  and  changes  its  color  from  black  to  a  i-usty  brown.  Ici  borax  dissolves  easily  in  O.F..  giving 
a  yellow  bead  while  hot.  and  on  cooling  becomes  colorless;  in  R,F.  with  tin  gires  a  blood-red 
bead.  More  difficultly  soluble  in  salt  of  phosphorus;  with  a  small  amount  of  the  aasaT  pnt  i 
ooIorleBS  bead,  while  with  a  larger  quantity  there  separates  a  white  substance  which  clonoi  1^ 
bead;  fn  R.P.,  with  tin  on  charcoal,  ^elds  an  nmethystlne  glass  (Berzelius).  DeoompoKd  ua 
fusion  with  potash;  yields  reactions  similar  to  those  mentioned  under  euxenite  (Eobull  !■  >' 
also  sufficiently  decomposed  by  sulphuric  acid  to  show  the  reduction  teat  with  zinc. 
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Obi.— From  Mitwk  in  the  Ilmeo  Mts.,  in  feldspar  with  mica  and  zircoD-.  alio  with  euclaM 
In  the  gold  sands  of  the  Oi-enbiirg  District,  Southern  Ural.  From  HitterO,  Norway  (Bgr.,  1.  c.) 
in  a  pegToatytii  vein.    Iq  the  granite  of  KOnigsbaio,  Silesia. 

Named  from  aitrxvyrf.  sharM,  by  Berzelius,  In  allilBiou  to  the  inability  of  chemical  science, 
at  the  time  of  its  dfseuTery,  to  seiwrate  some  of  its  constituents. 

RaC—i  Min.  Riissl.,  3,  884,  1858:  see  also  earlier,  Brooke,  Phtl.  Mag.,  10, 188,  1881;  Rose; 
keis.  Ural,  3,  70,  1842;  Dx.,  Ann.  Mines,  2.  849,  1843;  and  later,  Bgr.,  Zs.  Er..  3,  481,  1879. 
Bgr.  obtained  for  HitterO  crystals,  &:l:l  =  0  4816  :  1  :  0  0735. 

'  Bgr.,  Hittert,  1.  c.   *  Woitschoch.  KOnigahain,  Abh.  Gea.  GOrlitz,  17,  182. 1881. 

633.  FOLTMXaNITB.  Berteliut.  Ak.  H.  Btockb.,  888, 1834. 

OrthorhoDibic   Axes  d:l\6  -  0-71213  :  1  :  0-51207  Brdgger'. 
100  A  110  =  35"  27^',  001  A  101  =  35*'  43|',  001  A  Oil  =  37"  7'. 


Pomu'  1  e  <001,  0)  s  (120,  t'-S)  v  (383,  {-}) 
a  (10i>,  t-t)        ;  (310,  t'-S)      i  (140.  ^4)  o  (181, 

b  (010,  i-l)        m  (110,  /)       p  (111,  1) 

Tlie  pymmid  p  (111)  corresponds  nearly  in  angle  to 
u  (188)  of  columbite. 


1. 


U"     =    88°  13* 

mm'"  -  70*  55" 
«^      =    70'  If 

=88'  41' 

=  *65*  14}' 


mT"  =    83'  53i' 

«/  =  69*  as* 

«<'  =   93'  Sff 


«p"'  =    68"  54' 
oo'   =    42°  50' 
103 

mT"  =  118 


ltd 


Figs.  1.  a.  Norway;  1 ,  Boee;  2,  Bgr. 


Ci^stals  Blender  prisms,  vertically  striated. 

Cleavage:  a,  b  in  traces.  Fracture  perfect  conchoidal.  H.  =  6*5.  G.=  4*77 
•-4*85.    Luster  submetullic,  brilliant.    Color  black.  Streak  dark  brown.  Opa|in& 

CoMp. — A  niobate  and  titaiiate  (ziroonate)  of  the  cerinm  metals,  iron,  caioinm. 
Brogger  calculates  5RTiO,.5RZrO..R(Nb,Ta),0^ 

Blomatmnd,  quoted  by  Brdgger: 


KbsOt  TaiO.  ZrOi     TIOs  ThO.  SnO.  (Y,Er),0,  CeiO.  (La,Di)iOi  FcaO.  FeO  CaO  H^O 
11-99    1-85    39-71    18*90    8'93    015      S'36       B'91       518      7-85*  8-40»  7-14>  0-38 


» Incl.  019  A1,0> 


»Incl.  l-83MnO. 


[PbOO-39.  Alk.  1-86  =  lOO  W 
«  IdcL  MgO  0-ie. 


An  early  incomplete  analy^  was  made  by  Berzelius,  Ak.  H.  Stockh.,  889, 1834  (Slh  Ed., 
p.  624). 

Pyr.,  etc— B.B.  infusible,  and  unchanged  fn  color.  With  Iwrax  dissolves  readily,  giving 
ail  fron  bead;  with  more  of  the  assay  becomes  brownish  yellow  on  daming,  and  opaque  on 
cooling;  with  tin  in  RF.  turns  reddish  yellow.  With  salt  of  pbosphonis  not  easily  acted  upon. 
jB^ived  a  reddish  tinge  in  R.F.,  which  Is  unchanged  by  tin.  With  sodashows  traces  of  manganese 
(l^rzelius).  The  powdered  FredriksvSm  mineral,  heated  with  concentrated  sulphuric  acid, 
g\ve»  awbitiab  residue,  which,  treated  with  hj'drochloric  acid  and  tin-foil,  gives  a  beautiful 
fUEiire-blue  color,  indicating,  as  under  polvcrase.  the  presence  of  some  other  metallic  acid  in 
addition  to  titanic,  which  of  itself  gives  only  a  violet  color.  The  dilute  acid  solution  gives  with 
turnicirlc  paper  the  orange  color  characteristic  of  zirconia. 

Obfl.-— Occurs  at  Fredriluvftm  and  on  the  island  of  Sven&r,  in  Norway,  with  feld^r, 
zircon-elseolite,  pyroehlore.  magnetite.  Its  crystals  sometimes  exceed  an  Inch  In  length, 
lieported  from  Moravia;  also  by  Shepard  as  occurring  at  Beverly,  Mass. 

BeC.— >  Za.  Sr..  IS,  887, 1890.  Earlier  Rose,  Fogg.,  tf,  506, 1826.  If  the  axes  A  and  £  are 
InierciKBnged  the  axial  ratios  of  polymignite  and  sschynite  are  closely  shnilar,  the  pyramid  p 
rorr«sponding  too:  the  forma  are  hence  very  near  and  the  two  may  be  the  same  species,  as  sug- 
g«8tecl  by  Franlunheim,  Fogg.,  91,  873, 1855,  and  later  Rammelsberg. 
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S34.  EnXBNim   Euxenlt  Schmw,  Pogg.,  60, 149. 1840,  73,  M6, 1847. 

Orthorhombic.    Axes  d  :  h:  6  =  0*364  :  1  :  0*303  Groth'. 
100  A  110  =  30°  0',  001  A  101  =  39"  46',  001  A  Oil  =  16"*  51'. 

Fonu< :  a  (100.  ^i),  b  (010,  t-l);  m  (110, 1);  d  (801.       p  (111,  1). 
Angles:  mm'"  =  MO"  0',  rfrf  =  •118°  0',  pj/  =  77"  4',  jjp  "  =  26"  IV. 

Crystals  rare.    Commonly  massive. 

Cleavage  none.  Fracture  subconchoidal.  Brittle.  H.=6*5. 
G.  =  4-60  Jtilster,  Scheerer;  4*73-4-76  . Tvedestrand,  id.; 
4*94-4-99,  ib.,  Breith.;  4*89-4*99  Alve,  Forbes;  4-96,  Chjdenioi. 
Luster  brilliant,  metal lic-vitreons,  or  somewhat  greasy.  CoW 
brownish  black ;  in  thin  splinters  a  reddish  brown  translncemr 
lighter  than  the  streak.  Streak-powder  yellowish  to  reddUh 
brown. 

.  CoBi|k— A  niobate  and  titanate  of  yttrium,  erbium,  ceriuni, 

and  uranium;  formula  (Rg.)  probably  R(NbO,),.R,(TiOXiH.O. 

Euxentte  coDtaina  tbe  rare  element  germanium  in  nnall  amount,  d 
ErOaB,  Ber.  Oh.  Ges..  31. 181. 1888. 

An«L— 1-8.  Rg..  Ber.  Ak.  Berlin.  4S8. 1871.   4,  Jehn,  Inaug.  Dbs.,  Jena,  1871. 


Oroth. 


1.  AWe 
9.  MO/efjftr 
8.  EydUmd 

i,  HitteiO 


G.       Nb,0,  TiO.   T,0,  Er.O,  Ce,0,  UO,  FeO   CaO  H,0 


600 

4-  671! 

5-  108 


a5  09 
84-09 
88-89 


31-16 
38-49 
30-08 


27-48 
16-68 
14-60 


8-  40 

9-  06 
7-80 


317  4-78 
a-2«  8-55 
8-50  13-12 


1-88 
3-40 
8-35 


I  18-87  84-96   18  30     —    8  48  7-7>  2-54 
•UO. 


—  3-68  =  99  09 

—  8-47  =  101-54 

1  86   3-40K,O.Na,O  0«l 

1-68  2-87A1.0.6-41,M|0 
[8-92  =  »■» 


On  the  absorption-spectia  of  rare  earths  euxenite  see  KrOss  and  Nllson,  Ofv.  Ak.  SlockL, 
44,  878,  1887. 

Pyx^  •to.— B.B.  infusible.  Dissolves  in  borax  and  salt  of  pliowhoms,  giving  a  yellow  bod 
while  hot;  with  salt  of  phosphorus  shows  a  yellowish  green  (uranium  reaction)  on  cooling,  if 
sufficiently  saturated  (Scheerer).  When  decomposed  by  fusion  with  caustic  potash,  and  sub» 
quciitly  treated  with  water,  and  this  solution  acutralized  with  hydrochloric  acid,  it  girea  ■ 
precipuate,  which,  boiled  witli  coDcentnited  hydrochloric  ncid  and  tin-foil,  gives  a  clear  nppbin- 
blue  tluld,  which  clianges  to  an  olive-sreeq,  and  finally  bleachea  If  the  residue  of  the  fusioa 
after  leaching  is  trcHted  with  hydrochlDric  add  and  boiled  with  tin-foil  ll  ylelda  on  diluiiOD  a  pii> 
rose-red  color  (Kobell).  The  mineral  is  suffldently  attacked,  on  evaporation  with  sulpbniic 
add,  to  give  a  whitish  residue,  which,  treated  with  metallic  zinc  or  tin,  affords  the  characteriMic 
blue  reduction  test. 

Obs. — Occurs  at  JOlster  in  Norway,  embedded  in  feldspar  and  somelimes  in  scaly  mica,  Ik 
largest  crystals  3  in.  long  and  i  in.  wide,  but  usually  much  smaller;  also  near  Tvedestnuid; 
Alve,  TroniO.  near  Arendal;  at  MOrefjftr.  near  Nftskilen;  also  HitierO. 

Named  by  Bcheerer  from  evievoi,JHmdli/  io»tranger§,  Jwfpitable,  In  allusion  to  tbe  im 

elements  it  contains. 

Ref.— <  Arendal.  Hlu.-Samml.  Strassburg,  255,  1878;  the  measurements  are  appruimatt 
only,  but  ngree  fairly  well  with  Breith.  and  Klenilf  (see  Zs.  Kr..  3.  488.  1879);  not.  bowem 
with  Dnhll  (Ed.  N.  Phtl.  J..  1,  68.  1855)  who  gives  a  prism  of  54  ,  a  macrodome  (rjof 
far  =  35°  SV)  and  a  pyramid  a,  ba  =  73°. 


636.  POLTORA8B.   Polykras  Sdi«er«r,  Pogg.,  63,  4S0.  1844. 

Orthorhombic.    Axes  &:l:d  =  0-3463  :  1  :  0-3124  Brogger'. 

100  A  110  =  19"  5}',  001  A  101  =  42°        001  A  Oil  =  17**  21'. 


a  (100, 

b  (010,  iri) 


c  (001,  oy 

m  (110,  /) 
u  (101,  1-^* 


d  (301,  3-i) 
ff  (801,  84) 


mm'"  =   88"  lU' 
«■       1=    34"  43' 
da     =  133'  1' 


=  189'  37' 
«"  =    87^  21f 


I  (Oil,  i4f 

<  (111.1) 


«"'=  26"  r 
ab  =  ne'  B»i' 

=   74'  61' 


« (181.24^ 
r(l31. 3^^) 


ae"' 

TT  -  ~  69*  40' 
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Crystals  thin  prisinatic,  tabular  I  b. 

CIcaTage  none.  Fracture  conclioKlal. 
Brittle.  H.  =  5-6.  G.  -  4  •97-5-04. 
Luster  vitreous  to  resinous.  Color  black, 
brownish  in  spliuters.  Streak  grayish 
brown. 

Comp. — A  niobate  and  titanate  of 
yttrium,  erbium,  cerium,  uranium,  like 

euxenite.     Formula   (Rg.)  R(NbO,),. 

2R(TiO.)..3H,0. 

Hidden  and  Mackintosh  deduce  from  anal. 
4.  5:  Nb,0,  ;  TiO,  ;  RO  :  H,0  -  1  :  2  :  H  :  | 
or  (uoitliiff  H,0  and  RO)  10HO.Nb,O..5TiO,. 

Scandium  is  promineDl  in  tbe  spectrum  of  tlie  American  polycrase  (Rowland). 
AnaL— 1,  2,  Kg.,  Ber.  Ak.  Berlin,  425,  1871.    3.  Blomstrand,  Minnesskrift  B&llsk.  Luntl 
No.  3.  p.  19.  1878.   4.  5,  Hidden  &  Mackintosb,  Am.  J.  Sc.,  41,  423,  1801.   Also  earlier  anaU., 
ib.,  39.  802.  1890. 


Fig.  1.  Norway.  Scbeerer,   2,  3.  Marietta,  H. 


HitterO  ertf»t. 
Slfltt&kra 


G.     Nb,0,  Ta,0,  TiO. 
20  35   4-00   26  S9 


y,0,  Er,0,  Ce,0,  UO, 

28-32   7-53   2-61  7-70 

8-84   S-94  5-62 

6-4S  8-07  8  45 


28  62 
1806 


FeO  H,0 

2  72  4  02=98-84 

0-45  8-00=98-72 

2-76  4-71  ThO, 


4-972  2516  —  29  00 
4-98  f  22-8S     —  35-24 

[8-51,  SnO,  0-55,  X«  10  01  =  100-68 
19-48  —  29-81  27-55^  —  —  13-77*  2  87  518=9e-16 
19-87     —    2851   21-23«    —      —  1947*  247  4-46X«2-46 

[=  97-96 

•  X  =  SiO,  8-88.  AUO.  0-60,  MnO  0  60.  PbO  0  92,  GaO  8-68.  MgO  0  22.  E.O  0-52.  Na.O  0  29. 
»  At.  wgbt.  113.   •Do.1141.   'UOi.   •X=:PbO0 46.  CaO 0  68,  SiCl  Ol,  Fe,O,0-18,lnsol.0-ia. 


Henderson  Co.,  N.  C. 
Greenville  Co.,  S.  C. 


Pyr.,  etc— la  the  closed  tube  decrepitates,  and  gives  traces  of  water.   B.B.  tn  tbe  forceps 

glows,  and  turns  to  a  light  gra^-ish  brown  color,  but  is  infusible.  Soluble  in  borax,  giving  In 
>.F.  a  clear  yellow  bead,  wliich  In  R.F.  with  tin  turns  brown.  In  salt  of  phosphorus  gives  a 
clear  yellow  glass,  which  on  cooling  is  greeniah;  in  R.F.  the  color  becomes  darker.  With  soda 
no  reaction  for  manganese,  and  on  charcoal  no  metallic  particles  Decomposed  by  evaporation 
with  concentrated  sulphuric  acid;  the  product,  tieated  with  hydrochloric  acid,  gives  on  boiling 
with  metallic  zinc  or  tin  a  deep  azure-blue  solution  which  does  not  fade.  The  dilute  solution 
^ves  a  deep  orange  to  turmeric  paper  (zircooia). 

Oba.— From  HitierO,  Norway,  in  crysttils  4  to  l^In.  long,  in  granite  with  gadolinlic  and 
orthile;  at  Slatt&kra,  parish  of  Alsheda,  dm&land.  Sweden;  also  near  Dresden. 

In  the  U.  States,  occurs  in  well-formed  prismatic  cr^'stals  (G.  —  4-7-J4-4-781  in  N.  C'aroliiia, 
in  the  gold-washings  on  Davis  laud,  Henderson  Co.,  with  zircon,  nionazitc,  xenotime,  magnetite; 
tilt;  crystals  are  allured  on  the  exterior  to  a  yellow  substance  rest-mbliug  gummite.  Also  in 
S.  Carolina,  four  miles  from  Marietta  in  Greenville  Co.  (G.  =  4-935-^-088),  about  twenty  miles 
from  the  N.  Carolina  locality. 

Named  from  noXuS,  many,  and  tcpaa-i';,  mixture. 

N.  B.  MOller  makes  the  so-called  polycrase  of  Brevik  certainly,  and  that  of  HItteri)  probably, 
ideDtIca)  with  polymignite  (J.  pr.  Ch.,  69,  318,  1856). 

Ref. — '  Zs.  Kr.,  3,  484.  1879,  the  angles  make  no  great  claim  to  accuracy;  Schecrer,  1.  c, 
obtained  earlier  pp  "  -  28\  mm'"  =  40  .  *  Hidden  &  jMackiiilosh,  Am.  J.  Sc.,  39.  303,  1890, 
and  41.  423,  1891;  the  crystals  described  showed  some  irregularity  in  the 'dislribulion  of  the 
planes,  suggesting  hemimorphism;  apparent  twins  are  mentioned  with  d  (201)  and  f  (Oil),  also 
u  (101)  as  twino  lug-planes. 


APPENDIX  TO  NIOBATBS,  TANTALATE8. 
Abbhenitb  Nordenakidld;  Engstrom,  Inaug.  Diss.,  Upsala,  1877. 

A  heterogeneous  decomposition -proiiuct  looking  like  red  feldspar;  occurs  with  fergusonlta 
and  cynolite  at  Ytterby,  Sweden.   G.  =  8-68.  Analysis: 

Tn,O»Nb,0.  SiO,  ZrO,  Fe,0,  AUG,  Cei,(Di,.Laa)0,  Y,0,    Er,0,  CaO  BeO  H,0 
31 -as    2-67    17-65   8-42    1  87    3-88         2  59         32  06    11  10   5  23   0  74   6  87  =  100-85 
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Blomstraitditb  Lindsirdm,  G.  FOr.  FOrh..  2,  162, 1874. 

Massive.  H.  =  6*6.  G:  =  4-17-4:36.  Luster  vitreous.  Color  blat^.  F0wdereoff»| 
brown.   Opaque,  only  translucent  in  very  thin  qiUntors. 

Analyses:  ' 

Nb>O.Ta,0.   TiO,    UO     FeO  CaO  H,0  MgO  HnO  ' 
t  48-76        10-71  S8-68  8*88  8  45  7-96  0-16  0  04  A1.0i  0*11,  X»  0-U  =  llfl, 

&  60-77  28-87   8-89   8  04   8  17-  tr.     0*06  X»  0-30  =  99^ 

•  At  100*.  2-78  (inanother  trial  3-65);  above  100°,  5-89.  ^  Predp.  by  HA 

The  atomic  ratio  of  R  :  Nb.Ti  -  1  :  3-6.  and  for  Ti  :  Nb  =  1  :  3-75. 

B.B.  fuses  with  difficulty.  Gives  off  water  in  tlie  closed  tube.  With  borax  in  O.F.  s  reMi-h 
yellow,  on  cooling  a  yellow  bead;  in  R.F.  reddish  brown.  With  salt  of  phosphorus  in  O.F.i 
red  brown  bead  when  hot,  and  yellow  when  cold;  In  R.F.  reddish  yellow  hot,  and  green  colli 

Ibund  very  sparingly  with  nohlite  in  a  feldspar  quarry  at  Nohl,  Sweden.  Nuned  for  Pnt. 
0.  W.  BIomstraDd  of  Lund. 

RoosRSiTB     Z.  8mitA,  Am.  J.  Sc.,  13,  867. 1677. 

Uaadve.  As  a  thin  mammiUaiy  crust  on  samarskite,  H.  =  8-6.  G.  =  8*818.  Colo 
white.  AnalyseB  (approximate); 

1.  Nb,0»  18 10  T.0>,  etc.  60*13  H,0 17-41  =  g5« 

3.  30-21  und.  16-84 

OtHuidered  as  a  decompo8iti<m-product  of  samarskite,  with  which,  and  with  hatcbetb^  it 
oooon  In  Mitchell  Co.,  N.  0.  Named  after  Prof.  Wm.  B.  Began  (1805-1883). 
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A.  FH08FHATES,  ARSENATES,  7A1TADATE8,  AMTIMaNAim 

A.  Anhydrous  Phosphates,  etc. 
B.  Acid  and  Basic  PhosphateSi  etc.    C  Hydrous  Phosphates,  etc. 


A.  Anhydrous  Phosphates,  Arsenates,  Vanadates,  Anthnonates. 

1.  Introductory  Subdivision. 

2.  Trlphylite  Group.  Orthorhombia 
8.  Apatite  Oroup.  Hexagonal. 

4.  Wi^erite  Group.  Monoclinic 

5.  Amblygonite  Group.   Monodinio,  Triolinio. 


1.  Introdactory  Subdivlsloii. 

586.    Zenotime      YPO,  Tetragonal  0*6187 

(Y,0e,Br)PO, 

537.    Xonanto       (Oe,Lft,Di)PO,      MonocUnic      0*969^:1:0-9256    76"*  20' 
Host  varieties  oontain  also  thoricun  and  silioon. 


538.    Beneliita      (Ga;Mg,Mn),A8,0,  Isometrio 

Pseud  oberzeliite 
589.    Xonimolite    (Fb,Fe,Ca),Sb,0,  bometrio 


540.     Caryinite  (Pb,  Mn.Ca,  Mg),  A8,0,  P  Monoclinio 

fi41.     Carminite  Fb,Fe„(A80.)„?  Orthorhombio 


54jB.     fneherite  BiVO,  Orthorhombio  0*5327 :  1 :  2*3357 
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536.  XENOnMB.  PboBpLorayrad  Ytterjord  Bert.,  Ak.  H.  Stockb.,  2.  SW.  1634. 
Phoaphorsaure  Yttererde  Germ.  Phosphate  of  Yttila.  Xenotime  Betid.,  Tr.,  2,  3Itt»  l&S. 
Ttterspath  Olocker,  Handb.,  9-39,  1831.    CiLstelnaudite  Damour,  L'lnstitut,  78,  1»5& 

TetrttgonaL   Ax\&6  =  0-61867;  001  A  101  =  31*"  44|'  Bath-Klein*. 

Tana^t  a  (001,  Of;  a  (100.  «),  m  (110,  /);  « (101,  /CWl,  8^,  •  (HI,  D.  «(»1. 1)^; 
r  (811.  8^*. 

=   46°  19"  =  "SS'  80'  ««"  =  188"  ir  rr**"  =  54'  » 

M"  =   68°  ay         «^       88°  SS'  rr'        46'  6ff  mr    =  ST  IST 

»  66°  44'        t^*  ss  87°  8tr  rr*4  s  88°  48|'         sr     :=  ST  fi»' 

=  108°   r         «^  =   88'  4ff 


3. 


Fig.  1,  caarksrille,  Oa.  3,  Biaoentbal.  Kleio.  8.  Alexander  Co.,  N.  C,  Hiddeo.  4.  TIbfa. 
Klein.  5.  Xenotlme,  encloslDc  zircon  in  parallel  poBition,  HenderBon  Co.,  N.  C,  Hidden. 
6.  HitterO.  after  Flink 

In  crystals,  nsually  pyramidal  or  prismatic,  resembling  zircon  in  habit;  Bomfr- 
times  compounded  with  zircon  in  parallel  position,  f.  5.    In  rolled  grains. 

Cleavage:  m  periect.  Fracture  uneven  and  splintery.  Brittle.  H.  =  4-5. 
G.  =  4'45-4*56;  4557  Berz.;  4*54  Georgia,  Smith.  Luster  resinous  tovitreons. 
dolor  yellowish  brown,  reddish  brown,  hair-brown,  flesh-red,  grayish  white,  vine- 
jellow,  pale  yellow;  streak  pale  brown,  yellowish,  or  reddish.  Opaque.  OpticaIly+. 

Co«p.— Essentially  yttrium  phosphate  YPO,  or  Y,0,.P,0,  =  Phosphoraspeiil- 
oxide  38-6,  yttria  61*4  =  100.  The  3rttriQm  mewB  may  indnde  erbium  in  large 
amount ;  cerium  is  sometimes  present ;  also-silioon  and  thorium  as  in  monaxite. 

AnaL—l,  SchiOtz.Jb.  Mia.,  306,  1876.  8.  J.  L.  Smith.  Am.  J.  Sc.,  18. 878. 1864.  S^Wartln. 
Pogg  Ann.,  128. 166, 1666  (6  59  p.  a  hematite  deducted).    4,  Qoivdx,  G.  R..  \t)2,  1034, 
1886.   6,  6.  Blomatrand,  O.  F6r.  FOrh.,  9, 186,  1887.   7,  Id.,  quoted  by  BrQgger,  Zb. 
68, 1890. 


1.  HitterO 
a.  Georgia 
8.  St.  Qothard 
4.  HinasOeraes 


G. 
4-04 


4-6 

■  IncL  A1.0.. 


P.O.  Y,0,  Ce.O,  Fe.Oi 

81  -88  64-88    8-34'  3  98  Mn.O,  018,  FeO  0-87,  CaO  0*18,  H,0 1« 

82  46  64  18  1108^  8*06  =  99-67  [=!»« 
87-61  63-49     —       —  =  100 

86-64  e&'^S'    —      —  inwl.  0  40  =  99-78 


kIncl.LaiOi,I>i.O.. 


•  About  one-aixth  Era(^ 


Digitized  by  Google 


XSNOTIME-MOIfAZITS. 


749 


O.      PaOs  TiOi  Er,0,  Ce«0,  UO,  BIO.  8nO,  ZiO.  ThO,  A1,0|  Fe,0(  HnO  CaO  MgO  PbO  BtO 
k  HvalQ  4*«     ai-4S  1747    l-»    —    I  T?    (>■»    0-7S    SSS    0-86    168  0-lS  OU    -    0-«  1-08 

[a  100« 

6.  Nw«sU4-4tt    »-S3  80*28  M  84    OiM  8  48  fSB    OiB    Ml    $-48    Q-Sfl    rOl     -    1-OB  0-S«  0-88  177 

[=  100-51 

7.  Art       4«     a»-fl»        »B8»       0«    —    (MM    CU     —     0-48     —     OW  -    015    ^     —  <«8 


Fyr.  vtc— B,B.  Infiidble.  Wben  moistened  with  sulphuric  acid  colors  the  flame  bluish 
green.  ■  iNfflcultly  soluble  in  salt  of  pboflpliorus.   Insoluble  in  acids. 

Oba.— Occurs  aa  an  accessory  mineral  in  granite  veins;  sometimes  in  minute  embedded 
crystsU  generally  distiibuted  in  granitic  and  gn^^id  rocks.  From  a  granite  vein  ut  UitterO, 
with  polycrase.  malacon,  and  orlliite,where  the  crystals  are  sometimes  symmetrically  compounded 
with  crystals  of  zircon  (£.  Zscbau,  1.  c.'-),  the  two  species  being  closely  bomOBomorplioua; 
also  at  Moe^  KragerD,  and  from  pegmatyte  veins  at  other  points  in  Norway,  as  MarestO  near 
Arenda);  rare  in  the  Langesund  flora  region,  as  on  the  ArO  reefs;  at  Ytterby,  Sweden;  the  Flbla 
Berg,  S.  W.  from  St.  Ootnard;  the  Blnnenthal  in  Upper  Valals,  Switzerland;  from  the  granite  of 
the  Schwalbenberg  near  QOrlttz,  Silesia;  Pisek.  Bohemia  (G.  —  4-806,  Vrba).  Eenngott'B 
wiBeHnt,  from  the  Blnnenthal,  formerly  referred  here,  is  iu  fact  octahedrlte  (see  p.  341). 

An  accessory  constituent  in  consideralile  quantity  of  the  muscovite  grauitea  of  Brazil  as 
detected  by  washing  tlie  decomposed  or  cmsbtia  rock;  the  localities  noted  are  chiefly  in  the 
states  Kio  de  Janeiro.  Sao  Paulo,  Minas  Geraes  (cf.  O.  A.  Derby,  Am.  J.  Sc.,  41,  806,  1891). 
Observed  in  grayish  white  or  pale  yelktw  crystals  in  the  diamond  aanda  of  Diabuntiuoa  and  of 
Baiiia  {eattelnaudUe). 

Id  the  United  States,  in  the  gold  washings  of  Clarksville,  Georgia,  assodated  with  zircon, 
rutfle,  and  cyanlte;  in  IMcDowelf  Co.,  N.  C,  near  Dysortvilie.  sometime  in  twisted  crj'stals;  at 
Mill's  Gold  mine.  Burke  Co.,  N.  C.  (in  crystals  compounded),  also  near  Green  River  P.  O., 
Benderson  Co.,  and  in  Mitchell  Co.  with  zircon  (cyrtolite);  furtlier  In  brilliant  crystals  in  Alex- 
ander Co.  with  rutile,  etc.,  with  tysonite  near  Pike's  Peak,  Colorado;  rare  ou  New  York  Island 
(Hidden,  1.  c). 

Beudant  named  the  species  xenoUme  (apparently  from  ieroi,  ntranger  to,  and  rt/itj,  horwr), 
but  in  the  next  line  gives  the  derivation  "  KeroS,  vain,  et  rt/i^,  honneur,"  as  if  the  word  were 
kmoUme,  and  adds  afterward  that  his  name  is  Intended  to  re<Ml  the  fact  that  the  mineral  was 
erroneously  supposed  by  Berzelius  (in  1815)  to  contain  a  new  metal  (the  metal  which  he  named 
thorium,  before  the  later  thorium  was  discovered).  There  is  a  sneer  at  the  great  Swedish 
chemist  in  the  name,  which  should  have  occasioned  its  immediate  rejection.  Fortunately  the 
word  was  misspelt  from  the  first;  and  in  its  accepted  form  may  be  regarded  as  referring  to  the 
fact  that  the  crystals  arc  small,  rare,  not  sbowy,  and  were  long  unnoticed. 

Ref— 1  Rath,  Flbia,  Pogg..  123, 187,  1S64,  Klein,  Bfnnenlbal,  Jb.  Min..  586,  1879.  Hbg. 
•btainedi  =  0  61631  Tavetsch,  Mhi.  Not.,  13,  1,  1876;  Bgr.,  0  63596.  EragerO,  G.  FOr.  FOrh., 
tf,  750,  1888;  Wasbin^n,  S  =  0-61948.  New  York  Island,  Am.  J.  Sc.,  36,  880.  1888.  Cf. 
Scliarizeron  vicinal  planes,  Za.  Kr.,  13,  16, 1887. 

*Zschau,  Jb.  Min.,  618,  1865;  Brezlna.  Min.  Mitth.,  IS.  1878.  ■  Lsx.,  KSnlgabain,  Jb. 
Min..  115.  1877.  *  Bgr.,  EragerA,  HitterO,  1.  c;  also  FUnk,  Ak.  H.  Stockh.,  Ifl  (S),  1886. 
•  Hidden.  Alex.  Co..I^.  C,  Am.  3.  Sc..  38,  881. 1688. 


537.  MONAZTTB.  Honazit  Breiih..  Schw.  J.,  66.  801,  1839.  Monacite  bad  orthogr. 
Meneite  Brooke.  Phil.  Hag.,  10,  139.  1831.  Edwardsite  Shop.,  Am.  J.  Sc.,  33,  163,  1W7. 
Breinlte  8lup.,  ib.,  341.  1837.  Monazitoid  Herm.,  J.  pr.  Ch.,  40,  21,  1847.  Urdit  tbriet  d 
IhMitU,  Nyt.  Mag..  8,  227,  1855.    Turnerite  Zmw.  Ann.  Phil..  6,  341,  1838. 

Kiyptolitb  fr^<«r,  Gel.  Anz.  GOtt.,  19, 1846,  Pogg..  67.  424,  1846.  CryptoUte.  Fhoqiho- 
cerite      TTuMs,  J.  Ch.  Soc,  3,  181,  1849. 

Monoclinic.    Axes  a\  \t\h  =  0*96933  :  1  :  0-92558;     —  76"  20'  10"  =  001  A 
lOO  X).  S.  Dana'. 

100  A  110  =  nS"  17'  10",  001  A  101  =  37"  7'  40",  001  A  Oil  =  41"  58'  5". 

Forms*:  I  (810,.i-8)  q  (701,  -  7-i)*       /  (US,  -  i)<        s  (8ll,  8-8) 

a.  (100,  *-0  mdlO,  /)  a  (101, 1-f)  r  (lU,  -  1)         (  (212,  1-2) 


■  Holee.  wibt.  8H-6. 


d  <010, 
0  (001,  0)  rare 

y  (810.  ti) 


(liSCt  t^) 

A  (805,  -  f-i)» 
W  (101,  -  1-i) 


9  (018,  i-l) 
0  (Oil,  1-i) 
u  (081,  8  i) 


d  (113,  i) 
«  (ill.  1) 

« (131,  - 


»■  (211,  3-2)» 
0  (131,  34) 
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Fig.  1,  Norwich,  Conn.   2,  Watertown,  Conn.   8,  Alexander  Co..  N.  C.   4,  6.  KnnaiUiil 
Trechmaou.    6,  Tumerite,  Rath  TrechmsDn.    7,  Watertown. 

Twins :  tw.  pi.  *  a  not  ancommon,  in  part  crncifonn  twins.  Crystals  commonlj 
small^of  ten  flattened  |  a  or  elongated  ||  axis  b ;  sometimes  prismatic  b;  extension 
of  0  (111),!  3;  also  large  and  coarse.  In  masses  yielding  angular  fragments;  io 
rolled  grains. 

Cleava^:  t;  sometimes  perfect  (parting?) ;  also,  a  distinct;  b  difficult;  some- 
times showing  parting  [  c,  7n,  Fracture  conchoidal  to  nneven.  Brittle.  H.=  &- 
5"5.  G.  =  4 "9-5 '3;  mostly  5'0  to  5  2.  Luster  inclining  to  resinous.  Color 
hyacinth-red,  clove-brown,  reddish  or  yellowish  brown.  Subtraosparent  to  sub- 
translucent. 

Optically  +.  Ax.  pi.  X  b  and  nearly  |  a.  Bx»  A  <i  =  +  1°  to  4"*.  Disper- 
sion p  <  V  weiUc;  horizontal  weak. 


Bx.  A  *  =  + 1'  4'  3H„  =  88'  ar    SH^  =  88"  84' 


SE,  =  84'  isr 

2^  -  84*  48"n-. 
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Monaate,  Conn.  Bz.  A  ^  =  +  8*  4^  2E,   =39'  4'     2E„   =  28'  48'  Dx.* 
Siberia  aJS,   -  81'  Bi'  =  81°  43^' 

Schattenhofen  Bz.A^  =  +ff'M'  SE,   =25*82'    8EL    =  24' 56'   |S=1»40S  r-1-9286 

aV  =  13'  44'  Scbarixw 
Pbek  2E,  :=  89' r  8r      2E,  =:88'25'  Ij9=  10460]    27,  =  14°  SV 

—7  1/-  2V,  =  14"  29"  Vrb». 

CoBp. — Phosphate  of  the  cerium  metals,  essentially  (Ce,La,Di)PO,. 

Most  aaalyses  show  the  presence  of  ThO,  and  SiOt.  usually,  but  not  always,  to  the  propei 
amount  to  funn  thorium  silicate;  that  this  is  mechanically  present  Is  not  certain  but  poBsfbla 
(cf.  PenQeld,  Blomstrand). 

AnaL-l.  Rg..  Zs.  G.  Ges..  29,  79,  1877.  2.  Piaani  (on  018  gr.),  C.  R.,  84,  462,  1877. 
3,  FonUine,  Am.  Ch.  J.,  4,  140.  1882.  4r-6,  Penfleld,  Am.  J.  Sc.,  24^  260,  1882.  7,  PenQeld 
and  Sperry,  tUd.,  36,  828,  1888.  8,  W.  A.  Dixon,  Min.  N.  S.  W.,  114,  1888.  9,  Oeoth,  Am. 
J.  Sc.  38,  208,  1889.  10-19,  Blomatraad,  O.  FOr.  FOrh.,  11,  879,  1889,  and  Lund.  Uuir.  An- 
abrift,  36, 1888-89  (also  In  J.  pr.  Ch.,  41,  86C,  1890). 

a.         P|Oft    Oe,0,    LftiO,    DItOa  (T,Er)|0,  SK>,  ThO. 
1.  AT«ndaI  5-174      29  92  28  82        40  79  —       — .    —  =  99-58 


8.  TumeriU  28-4  68  0  _      _     _  -  96  4 

8.  AmeUa  Co.,  Va.  84  04  16-80  lO  SO  84*40    110    8-70  18-60»  Fe,0,  0  90, 

lAi.O,  0  04  =  98-88 

4.  *■        "         6-80    I  88-18  89-89       88-06  —     8-85  14  83  Ign.  0  67  = 

[100-42 

5.  Portland.  Conn.        5-22    I  28  18  88-64       28-88  —     1  67  8  86  igo.  0-S7  ~ 

ilOO-84 

6.  Burke  Co.,  N.  C.      510    {  29-38  81  88        80  88  —     140  6  49  Ign.  0  20  = 

[99  68 

7.  Alex  Co..      "        5-208  |  29  83  87-26        81-60  —     0  82  1-48  ign.  017  = 

[100-15 

8.  Gough  Co.,  N.  S.  W.  5-001      35  09  86  64       80  31  —     8-21   128  A1,0.  811, 

MnO.MgO  <r.  =99  49 

9.  Ottawa  Co.,  Q.         8-888      86-86  84-80       86  41         4-76    Q-ffl  12'60  Fe.Oi  1-07, 

[CaO  l-6i  MgO  0  04.  H.0  0*78  =  09-77 

*  Not  pore. 

O.        F«0,    CB,Ot    Lb,0|  T,0,    8dO.   SiO.   rbO,  Fe,Oi  A].Oa  HnO  CaO  HgO  H|0 

10.  Mom      4-89    38-63   82-53  39-41   2  04  0-32  I  Sl   4  64  0-86  0  22  —  0  84  —  0  37 

[=  100-66 

11.  "  4-64     38-87   81-38   24-51    1  88   0-21    2  10   9-30   1  97    —  0  28  0-98  0  16  1-58 

[=  100-83 

12.  DillingsS  5-19    29-41   86-68  26-78   1-81  0*09  0  98  881   0-88  013  —  0-84  —  018 

[=  100*48 

18.        "      5-18    27  07  26-88  80-62  8-08  0'18>  185  9-60  101  0-16  0-08  0*91  0*08  0-35 

[PbO  0-58  =  100-28 

14.  XiOnneby  38*87  28  06  39-60  1*88    —    1-65  9-84  0  66  016  —  0  68  —  0*21 

[=  100-80 

15.  "      4-77     87*00  80  98  95-88  2'76    —    1-68  9-08   1*25    —    —  0-55  —  0-20 

[=  100-23 

16.  Aiendal  5*16    S7-6S  29  20  26*26  8  82    —    1-86  9  67  1-18    —    —  0-69  ~  0-53 

f=  100-60 

17.  KareatO  5117  28-94  80  58  29-81   0-78    —    1*83  714  042  018  —  1-19  —  0  09 

[PbO  0-88  =  100-18 

18  HvalO  38-85   27-73   21  96   3  86   0-66"  6-95   9  05   4-68    —    —  1-88   —  1-61 

[=  10018 

19  6-08     27-28    80'46   34-87   1  58   0  06   2  03  11  57   1  10    —  0-34  1  06   —  088 

fPbO  0-36  =  100-89 

-  Metallic  acids.  i>  ZrO,. 

Fyrt  ate.— B.B.  infusible,  turns  gray,  and  when  m'oiBtened  with  sulphuric  acid  colors  the 
flAme  bluish  green.  With  borax  gives  a  bead  yellow  wbile  hot  atid  culorless  do  cooling;  a 
■aturated  beaa  becomes  enamel-white  on  flaming.    Difficultly  soluble  in  hydi-ochloric  acid. 

Ob«- — Monazite  is  rather  abundantly  distributed  as  an  accessory  constituent  of  gueissoid 
rocks  in  certain  regions,  thus  in  North  Carolina  and  Brazil  (cf.  Derby,  Am.  J.  Sc.,  37,  109, 

it  ocean  near  Zlatoust  In  the  Ilmen  Mts.,  In  granite,  along  with  fleah-red  feldspar;  also 
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near  the  Hrer  Sanarka,  in  tlie  Ural;  with  zircon  in  gold  sands  of  Ivalo,  Flnofsh  Lapmark  1: 
Norway  near  NOterO  (urdiie),  in  crystals  Bometitnes  1  In.  across;  at  varioiu  points  near  Ares-.A, 
and  in  pegmatyte  at  AnnerOd  near  Moss.    In  granite  at  Sclireiberbau,  Silesia,  with  gadi'l 
at  ScbQttenhnien  and  Piselc,  Bohemia:  near  the  Laaclier  See.    At  Nil  St.  Vincent,  Be^a 
(cf.  Fmnck.,  Bull.  Soc.  Belg.,  21,  40,  1891).   In  Cornwall,  England. 

Found  also  ill  the  go  Id- washings  of  RloCblcu,  In  Aotloqula,  lu  the  diamond  griTels  aiW.:m. 
tieraes,  Curavellas,  and  Babia.  Bi-azil.  | 

Id  the  Unitetl  States  it  Is  found  In  small  crystals  from  -^Xo^  In.  long,  with  the  sillinix  :w 
of  Korwlcli,  and  sparingly  with  the  same  mineral  at  Chester,  Ct.   A  few  mlnnte  cn-'t* 
{tretnite  of  Sbepard)  were  found  in  a  boulder  of  albltic  granite,  containing  also  a  few  u.m  .> 
zircous  and  tourmalines,  lu  the  northeastern  part  of  Watertown,  Ct. ;  sparingly  at  Ponlai.-i  <  i 
Good  crystals  have  been  obttiined  with  the  sillimanite  of  Yorktown,  Wesichester  C*>..  >  V 
In  large  coni'se  crystitis  and  musses  in  albitic  gniaile  with  microlite,  etc.  (see  p.  T:>  , 
Amelia  Court  House,  Virginia.    In  Alexander  Co..  N.  Carolina,  in  Aplendent  cry-u.- 
MUholland's  Mill;  also  at  Ston^  Point  in  large  cruciform  twins  with  rutUe,  hlddenite.  i-li  /■] 
considerable  quantities  in  Madison  Co.,  K.  C,  yiekliitg  angular  fragments  dae  to  partiui; '  r  « 
(with  twiiiniug  striations?),  probably  d  and  perhaps  other  planes.     Also  In  Mitchell  •  " 
Yancey  Co.     In  rolled  gruiiis  in  the  gold-wasbltijrs,  sometimes  abundant.  In  Biirke.  P- 
McI>owell,  and  Kiitherford  couuties;   hir^e  quantities  have  been  mined  from  this  sourn- 
technical  purposes  ;  som«  15  tons  of  monazile  sand,  containing  from  60  to  93  p.  c.  of  small  rr?*- 
tala,  have  been  obtained  (Genih.  1891).    In  the  mica  veins  of  Villeneuve,  Ottawa  Co.,  Que/if  , 

The  original  turnerite,  whose  crystallogi'apbic  identity  with  monazite  waH  establishi-d 
J.  D.  Dana  in  186(t,  was  from  I>auphine,  probably  from  Le  Puys,  near  St.  Cristophe  (not  "  M: 
Borel,"  cf.  Mlers,  Min.  Mag.,  6,  307,  1889):  it  occurs  in  small  yellow  or  brown  ciTstals 
quartz,  albtte,  octahedrite,  crichtonite  (ilmenlte);  alsodmflarly  from  Santa  Brigritta,  Taveisi. 
the  Binaenthal,  Laacher  See,  etc. 

CrjfpUtlite  occurs  in  wine-yellow  prisms  and  grains  in  the  ^reen  and  red  apatite  of  Areo'li' 
Norway,  and  is  discovered  on  putting  the  apatite  in  dilute  nitric  acid;  fxinstitutes  2  or  3  p.  c  •'. 
the  mass;  it  was  found  especially  in  the  red  apatite,  or  in  reddish  points  of  the  green,  and  h^-*-  ' 
dated  with  particles  of  magnetic  iron,  hornblende,  and  another  cerium  ore  of  a  hyaciDtli-'ni 
color,  supiMfled  to  be  monazite.  Occurs  also  in  the  apatite  of  the  Slludlanka  river  in  SiNn. 
Fhosphocerite,  according  to  Watts  and  Chapman,  may  be  present  in  thecotwlt  ore  of  TunalKr.- 
Tbe  crystalline  forms  described  as  most  common  in  the  powder  are  an  octahe<1roa  and  a  s>|ii.r 
or  rectangular  prism,  terminating  in  a  four-sided  pyramid  parallel  with  the  lateral  planes.  re^:i 
bliiig  zircon.  Genth  has  obnurved  a  mineral,  probably  cryptolite,  in  the  Hurdstown  apn:  r. 
Named  from  Kpvjtzoi,  concealed.   The  relations  of  pbosphocerile  are  uncertain. 

Mallard  has  shown  that  minute  crystals  inclosed  in  the  apatite  from  MidbO,  nearTrxl^ 
strand,  are  monazile,  and  it  seems  probable  that  all  the  cryptolite  is  of  the  same  nature.  Bu.L 
Soc.  Min.,  10,  336,  1887. 

Monazite  is  named  from  fioydZetr,  to  be  teUtarjf,  in  allurion  to  its  rare  oecarrni<~i 
Turnarite  Is  named  after  the  Euglish  chemist,  E.  H.  Turner. 

Bef.— *  MUholland's  Mill,  Alexander  Co.,  N.  C.  Am.  J.  Sc.,  24,  347,  1B89:  the  axial  ntim 
Tary  rather  widely  for  different  localities.  Some  other  values  of  the  axial  ratio,  in  addition  lu 
that  here  adopted,  are  as  follows : 

d:%ih  ft 

Norwich,  Conn.  0-9743  :  1  :  0  9327  7»'  14'  J.  D.  Dana. 

Snnarka  0  9705  :  1  :  0-9331  76'  14'  KokahaiOT. 

Laach  0-96.19  :  1  :  0-9217  76'  82'  Rath. 

Alex.  Co.,  N.  0.  0-9K09  :  1  :  0  9081  76"  SSi' 

SchUttenhofeu  0-9735  :  1  :  0-92.H  76°  33'  Scharizer. 

Nil  St.  Vincent  0-9718  :  1  :  0  9238  76^  18'  Kninck. 

»SeeJ.  D.  D.,  monazite.  Conn.,  Am.  J.  Sc.,  33,  70,  1838;  Kk.,  Ural.  Min.  Riiasl..  4  i. 
1863;  6.  387,  18T0.  9,  10,  1884.  On  turnerite  Levy,  1.  c.  and  Min.  Heulnnd,  3.  423,  183MH. 
Min.,  1,  533.  1862:  llnlU.  Pogg.,  119,  247,  1863-.  further  J.  D.  1)..  Am.  J.  Sc..  42.  430,  If*, 
who  first  sugi^sted  its  identity  with  m<miizite,  later  Ratli,  Pogi;  ,  Erg.-Bd.,  6.  418,  1871, 

'  Ti-ecbmann.  Hinnenthn!.  Jb.  Min.,  593.  1876.  *  Miers.  Cornwall,  Min.  Mag.,  6.  164,  l"^! 
>  Kk  ,  Min  Iliisal,  4.  r,;  Raih,  Jb,  Min.,  393,  1876;  Hidden,  Alex.  Co.,  N  C,  Am.  J.  Sc.  31 
207,  1886;  Rivth.  do.,  Ber.  nied.  Ges..  May  3,  1886.  •  Dx..  N.  B  ,  l.»0,  1867;  Bull.  Soc.  Min..t 
57,  1881;  Trechmauo,  1.  c:  Scharizer,  Zs.  Kr..  12,  255,  1886;  Vrba,  Zs.  Kr.,  16.  203,  \m. 

Kararfveite.  Korarfveite  F.  Hadomiruki,  C.  R.,  78,  p.  764,  1874.  Occurs  in  alWie  wifi 
ndollnlte,  hlelmile,  and  beryl  at  E&rarfet  near  Falun,  Sweden  (there  called  monazile)  la 
imperfect  crystals,  or  crystalline  masses  often  very  large;  one  cleavage  perfect.  Lui" 
▼Itreous.  Double  refracting.  O.  =  4*98.  Color  yellow  passing  Into  brown.  Trandnctot- 
Streak  grayish  yellow.   AmuysiB  upon  Impure  material : 

F,0.  37-88    (Ce,Iia,Di),0,  67-40    GaO  124   UgOlr.   Fe,0.  088   F4-S6  H.0  Jr.  i=  IM^ 

B.B.  infuriblc.   Partially  attacked  by  hydrochloric  acid  with  evolution  of  cbloriiie.  K'  n:- 
strand  shows  il  to  be  impuru  monuzlte,  O.  FUr.  FOrh.,  11,  379,  1889. 
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638.  BBRZBLnTE.  Berzellit  flSAn,  Lleh.  Ano.,  34,  211,  1840.  Hagneslan  Phnrmacolile 
Dana,  Min.,  2S9.  1844.  Chaux  aiwtuiat^  niihydre  Ih^fr.  Berzelit  Haid.,  Handb..  4»5.  1849. 
KQbnite  B.  A  M.,  Min.,  481,  1853.  Pyrrboareeniie  L.  J.  IgeUtrim,  Bull.  Soc.  Min..  9,  ftlH, 
18«6.  Pyrrliarseiiite. 

Isometric,  rareW  in  trapezohedrons'  »  (211, 2-2)  vitb  also  a  (100,  i-i),  d  (110,  i), 
and  e  (310,  UBually  massive. 

Cluaruge  none.  Fracture  subconchoidttl.  Brittle. 
H.  =  5.  G.  =  4-07-4*09  Flink.  Luster  resinona.  Color 
honey-,  snlphnr-,  and  orange-yellow;  yellowish  red.  Streak 
neiirly  white  to  orange-yellow.  Transparent  to  translucent. 
Optically  isotropic. 

Conp. — All  orthoarsenate,  R,As,0,  with  R  =  Ca,  Mg, 
Mn.  The  relative  amounts  of  manganese  and  magnesium 
vary  widely. 

In  pyrrharsenite  a  little  antimony  takes  tbe  place  of  part  of  the 
arsenic. 

AnaL— 1,  Flink,  ).  c.  3,  HogbOin.  G.  FOr.  FOrh.,  9,  897,  1887. 
S.  IgelslrOm.  Bull.  Snc.  Min.,  9,  28,  1686.  4,  Id.,  Jb.  Min.,  1,  48. 
1889.    5-7,  HogbOm,  1.  c. 


L&Dgbao,  FUnk. 


1.  Lingbaa 

2. 

8.  I'ifrrharaer^ 
4. 

5. 
«. 
7. 


a      Aa,0.  8b,O.MnO  CaO  MgO 


4-06 


Uraw-yv). 
Tedyvi. 


60  00  —  8-40 
57-59  —  5-68 
58-06  17-96 
S3 -23  6-54  10-82 
50-92  3-60  19-18 
undet.  1713 


20-78 
1997 
18-68 
30-21 
18-&1 
18-50 


10-10  Nh,O0-T3  =  99- 
10-12  Insol.  0*49  =  99 

8-  58  ign.  0-85,  insol. 

9-  20  ^  100 

8-'50  CO,  1-27,  insol. 
8  55 


96 

85 
102  = 
[10016 
3-96  = 
[99-78 

yeOov)       4  01      58  89     2-90  1412   18  54     7  58  CO,  1-58,  insol.  1-36  = 

[08-4S 

KQhn'R  original  analyses  (5th  Ed.,  p.  544)  led  to  tbe  formula  Ri,AB,0,t.  He  gives  also 
G.  =  2-52(!)-  B.B.  infusible.  His  obaervatloDS,  which  can  hardly  be  entirely  ontect,  may 
have  been  niade  on  peeudoberzeliite. 

Pyr.,  etc. — B.B.  fuses  easily  to  a  black  bead  if  rich  in  mangoneBe,  less  readily  to  a  gray  or 
brown  bead  in  other  kinds.  With  soda  on  charcoal  gives  an  arsenical  odor;  with  soda  ou 
platinum  foil  fuses  with  effervescence,  and  gives  a  manganese  reaction.   Soluble  in  nitric  acid. 

J^frrhartmiie  fuses  easily  to  a  black  bead;  with  soda  od  charcoal  a  strong  arsenical  odor 
and  some  antimony  fumes;  with  soda  also  a  manganese  reaction.  Dissolves  readily  In  acids; 
with  sitlphoric  acid  gives  a  precipitate  of  calcium  sulphate. 

Obs. — Occurs  at  L&n^ban  in  Sweden,  with  iron  ore  and  granular  limestone,  braunite,  haus- 
maonite;  also  the  Moss  mine,  Nordmnrk.  with  hnusmannite  In  crystalline  limestone.  Sometimes 
encloses  a  nucleus  of  carylnite.    Named  after  tbe  Swedish  chemist,  Berzelius  (1799-18^), 

jP^rrhartenUe  occars  in  deep  yellowish  red  embedded  griiins,  with  hausmannlt^  tepfarotte, 
also  burite,  calcite,  at  the  8J0  mangauese  mines  of  GryUiytte,  Orebro,  Sweden. 

Gained  from  xvppoi,  fin,  and  artenie,  in  allusion  to  its  brilliant  flre-red  color. 
Re£^>  Flink,  Nyt  Mag.,  39,  800.  1885.   Ak.  Handl.  Stockh.  Bibang,  13  (3),  No.  2,  37, 
1886;  see  earlier  H.  S].,  O.  P&r.  FOrh.,  3.  583,  1875.   Wicbmann,  Zs.  Kr.,  fi,  105,  1860. 

PsBUPOBBRZBLTiTE.  Dubhelbniande  Berzelilt  W.Lindgren,  O.  F5r.  F5rh.,  6,  552,  1881. 
f^«u<loberzeliit  Id.,  ibid..  7,  291,  1884,  Associated  with  the  isometric  berzeliite  there  occurs  at 
X^iigban  also  a  doubly  refractlDg  arsenate  similar  in  appearance  and  probably  also  having  the 
composition  Ki  AsiOg.  If,  as  appears  probable,  it  proves  to  be  a  distinct  species,  the  above  name 
may  be  retained  for  it. 

>fassive;  anisotropic.  No  distinct  cleavage.  H.  =  5.  O.  =  4'0&-4-04.  Color  dirWyellow- 
f«2i  wbitc  or  light  sulphur-yellow.  Composition  RiA8,0|.  Anal.— L.  W.  HcCay,  Q.  For.  FOrh,, 
5,  554,  1881. 

^s,0»  HnO  CaO  MgO 

tfS'OO  4  18  20  00  12-81  PbO.Fe,0,  tr.,  insol.  0-68  =  99-67 

OccuTS  in  a  light  brown  fine  granular  mixture  of  calcite  and  manganiferous  mica,  often 
nenetrat^c^  baufimannite. 

*^  jjet-c  also  seems  to  belong  tbe  berzeliite  from  the  Moss  mine,  Nordmark,  described  by 
Tcr*.|str»i«.  Fiir.  Fl>rh.,  7,  101,  1884.  It  occurs  lu  velnsaod  rounded  grains.  Color  yellow. 
OnticaHy  bifx^al.  positive  (orthorhombic?).  2E  =  140'.  p  <v  Btd.  (Bull.  Soc.  Min.,  7,  81, 
iaRA\       C^omp.  probably  RgAs,Of.    Analysis,  *    ■  — 


AsiO.  57-80 


CaO  35  -25 


IgelstrOm,  1,  c. : 

MgO(MnO  tr.)  16-95  -  100 


Digitized  by  Google 


764 


PHOSPHATBS.  ARBmATES,  ETC. 


639.  MONXMOUTB.  HoDimolit  L.  J.  ^trom.  Otr.  Ak.  Stockh.,  22,  237. 1866. 
Isometrio.   Obserred  forms': 


a(XW,i-i),   d(110, 0.   o<ni,  1),  01(811.8-8). 

TTsaally  in  octahedronB,  also  cnbic.    Also  massire  and  incrnsting. 
GleaTage:  octahedral,  indistiuct.  Fracture  small  conchoidal,  splintery.  Brittle. 

H.  =  0-6.  G.  =  6-58;  also  7-29  (cf.  below).  Luster  greasyto 
submetallic.  Color  yellowish  or  brownish  green,  danc  brown 
to  black.  Streak  straw-yellow,  cinnamon-brown.  Trans- 
lucent to  nearly  opaque.  Isotropic,  or  sometimes  shoring 
slight  double  refraction. 

Comp^  Tar. — An  antimonate  of  lead,  iron,  and  sometimei 
calcium,  in  part,  R,Sb,0„  with  R  =  Pb  :  Fe  =  3  :  I,  hence: 
Antimony  pientoxide  36*6,  lead  protoxide  57*3,  iron  protox- 
ide 6  *2  =  100.   Manganese  is  present  in  small  amoant 

Var.— I.  (^ntairu  ealeium  (aoat.  1,  S).   Octahedral  with  m  (311). 
H.  =  6,   G.  —  6-579.   Luster  greasy.   Color  brownbb  gTeen;  ^ 
FajBber^,  Fllok.        transmitted  light  yellow  green.    Not  attacked  by  fusion  with  alkaline 
carbonates.    Anal.  1  gives  4UO.BbiOi;  anal.  2,  15RO.4Sb,0.,  witb 
R  =  Pb:Fe:Ca  =  5;2:5  nearly. 

2.  Without  calcium.  Cubic,  with  o.  d.  H.  =  5.  G.  =  7*887.  Luster  submetallic.  Colo 
dark  brown  to  black,  nearly  opaque.  Readily  decomposed  by  fusion  with  alkaline  carbraatea 
Agrees  with  the  formula  KiSbtO*  given  above. 

These  varieties  are  distiuguiahed  by  Flink,  their  relation  is  uncertain. 
AnaL— 1.  IgeUtrOm.  1.  c.   2,  8.  fllnk,  1.  c 


Q.  Sb,0.  PbO  TeO     MdO  CaO  MgO  Na«0 

1.  FalBberg     5-04  40  89  43-40           6-20  7-S8  8  25       —  =  M-7S 

8.      "          6-S8  40-61  42-74  588      041  O'TO  0-56  0-54  = 

S.      "          7  88  88  18  55-88  5  57      1-18       —  —        —  =  10014 


NordenskiOld  •  made  the  species  tetragonal,  with  A  =  0-9950.  o</  =  "TO*  aS-T,  oo"=  109'  I*. 

Pyr.,  etc. — B.B.  fuses  to  a  black  slag:  on  charcoHl  gives  a  malleable  lead-oolored  gk>bule, 
which  in  O.F.  gives  a  white  coating  of  antimony  trioxide,  and  nearer  the  assay  the  yellow  of 
lead  oxide.  Insoluble  in  strong  acids,  or  with  carbonated  or  caustic  alkalies,  even  oa  fOBkia. 
except  var.  2  (cf.  above).    Reduced  by  hydrogen  gas  at  a  red  heat;  becomes  soluble  in  adds. 

Obs.~Occur8  with  tephroiie,  magnetite,  and  hedyphane  at  the  Harstig  mine,  Pajsberg,  in 
Wermland,  Sweden.   Also  at  L&ugban  with  tephroite  and  rhodonite. 

Named  from  ftoytnos,  pmmanent,  »t<tble. 

UaL—f  Fllnk.  Ak.  Stockh.,  Bihang,  12  (8).  No.  8,  85. 1887.  *  Nd.,  Ofr.  Ak.  Stockh.,  37, 
«B0, 1870. 


64a  OARTZNITB.   EoiylQit,  Earylnit  0.  B.  Lttndtirm,  G.  ITOr.  IVrh.,  2, 178.  228,1874. 

Massive,  probably  monoclinlc.   Cleavage  in  two  directions  at  90°  (at  50'  Ux.). 

Fracture  splintery.  H.  =  8-S-5.  G.  =  4  85.  Luster  greaaj.  Color  brown  to  yflUowkk 
Vown.  Streak  yellowish  white.  Biaxial.  8£  =  41*  58^  to  4T.  Dlspetalon  p  >  *^  ate 
horizontal,  Dx.'  ' 

.  Oomp.— Perhaps  R,As,0.  with  R  =  Fh,  Hn.  Ca,  Mg. 

AnaL— Lundstrilm,  1.  c. 

As.O>       PbO        MnO       FeO        CaO        HgO       CO.        CI  inaol. 

47-17        10-62        15-82       0  64        16-40       4*85       8-68       0  07        0-«S  ^  9848 

Pyr.,  etc— B.B.  fuses  easily  to  a  black  slag,  giving  reactions  for  anenic.  lead,  and  man- 
ganese.  Dissolves  readily,  with  slight  effervescence  in  nitrle  acid. 

Oba.— Occurs  Intimately  mixed  with  calcite  and  hausmannite  and  berzeliite  Osotroptc,  A.  Sj, 
O.  FtVr.  r^Th.,  a,  S88,  1875;  cf.  Lindgran,  lb.,  B,  658.  1881)  at  L&ngbaa,  Wermlandp  Sweden. 

Named  from  Kapvtvot,  nut-brown. 
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541.  OABMmiTB.  CarmlnspBth  Sandberger,  Pogg.,  80,  891,  1858.  EarmlnBpatlL 
Cumfne  Spar.    CarmlDite  Dana,  Mio.,  410,  1864. 

Orthorhombic.  In  clusters  of  fine  needles.  Also  in  spheroidal  forms  with  a 
columnar  structure.    Cleavage  parallel  to  the  faces  of  a  rhombic  prism. 

H.=  2'5.  G.  =  4*105.  Luster  vitFeous,  but  cleavaee  pearly.  Color  carmine 
to  tile-red;  powder  reddish  yellow.   Translucent.  Brittle. 

Comp.— PerhapB  Pb,As,0,.  lOFeAsO^  =  Arsenic  pentozide  48*5,  iron  sMqui- 
oxide  28-1,  lead  oxide  23*4  =  100. 

AnaL— R  Mailer,  ou  0-068  gr.,  Fogg.,  103,  845, 1868. 


Ab.0.  49-11 


Fe,0,  90-29 


PbO  24-66   =  108-96 


_  out  anenical  npon; 
in  a  glaw  tubeno  change. 


Pyr.,  etc— B.  B.  on  charcoal  fuses  easily  to  a  steel-gray  ]_ 
with  soda  a  globule  of  lead,  and  with  borax  aa  iron  rea^lon.  Heat 

Soluble  in  nitric  acid. 

Oba.— From  the  Lulse  mioe  at  HorhauseD,  N.  of  Neuwied  on  the  Rhlae,  with  beudaDtlte 
aad  quartz  in  a  mine  of  Itmonita. 


642.  PnORERTTB.  A.  Frentel,  J.  pr.  Cb.,  4,  327,  861,  1871. 

Orthorhombic    Axes  d  t  h  :  d  =  0*5327 :  1  :  2*3357  Websky'. 
100  A  110  =  28"  2|',  001  A  101  =  77*  9J',  001  A  Oil  =  66"  49^'. 

FonM<  i  a  (100^  H).  e  (001.  Q);  m  (110;  /);  «  (018,  «(011, 1-i);  n  (IIS, }};  f  (644,  H); 
#(122, 


mm'"  =  W  If 
=  98'  51' 
=  188°  89* 


«n      68*  4' 
80"  88* 
0i  =  7S'  40^ 


^  108*  66* 
=  180*  18* 
=   81'  86' 


wn'"  =  51'  48' 
=  46'  89' 
=  88<  18* 


Schneebe^,  miter  'WeMsy. 

Crystals  small,  nsnally  tabular  0  e;  also  aciculnr.   Faces  e  striated  I  edge  c/e. 

Cleavage :  c  perfect.  Fracture  subconcboidal.  Brittle.  H.  =  4.  &.  =  6*249. 
Luster  vitreous  to  adamantine.  Color  reddish  brown.  Streak  yellow.  Trans- 
lucent to  opaque. 

CoMp.— Bismuth  vanadate,  BiVO.  or  Bi,0,.V,0,  =  Vanadium  pentoxide  28*2, 
bismuth  trioxide  71-8  =  100, 

jILnaL— 1.  2,  Frenzel,  1.  c.   8,  Id..  Jb.  Min.,  514, 1872. 


1. 
8. 


27-81 
27-07 
8219 


AsiO. 


8-66 


F.O. 


1*84 


Bi,0, 
78-89 
72-98 
78*16 


100-70 

100 

100-86 


Pyr^  etc— In  the  closed  tube  decrepitates.  B.B.  on  charcoal  fuses  and  gives  a  coating  of 
lilsmutli  oxide,  with  soda  yields  a  globule  of  metallic  bismuth.  With  salt  of  pbospbonii  s 
cbrome-green  bead  In  R.F..  becoming  light  yellow  in  O.F.  (vanadium).  Soluble  in  hydrochloric 
Acid  wltS  evolution  of  chlorine  to  a  deep-red  solution,  which  on  dilution  becomes  green  and 
AeDOslts  a  yellow  basic  chloride.  ^    .  ,  .  ■  , 

^OIj*-— Pound  at  the  Pucher  Mine,  Bchneeberg.  Saxony,  on  quartz  associated  with  bismite 
H  asboHte.  Also  at  the  Arme  Hilfe  mine,  at  ullersreuth,  near  Hirschberg.  Voigtlsnd,  on 
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bcherous  Umoiiite  with  blsmuthlnite,  tuulre  bismuth,  etc.;  at  the  mioe  Sosaer  GlOck,  it  Boa, 

near  Eibeostock. 

Arti£.— Ublaioed  by  Frenzet  by  the  desiccation  (over  HtSO«)  of  a  Bolt^OttOODtalnillgUnnitk 
nitrate  aud  vauadium  chloride.   Jb.  Min.,  680,  1875. 
IU^>  Min.  HUlb.,  349,  1873. 


2.  Tripliylite  Group.  Orthorhombio. 

Orthophoephatee  of  an  alkali  metal,  lithium'  or  sodium,  Tith  umi  ud 

mangancae. 

Li(Fe,Mn)PO, 
Li(Mn,Fe)PO, 
NaMnPO. 


543.  Triphylite 

544.  IdtUophilite 
546.  Hatropbilite 


546.  Beryllonita 

547.  Herderite 

548.  Hamlinite 


NaBePO, 
j  (CaF)BePO, 
\  (CaOH)BePO, 


Rhombohedral 


0-4348  : 1 : 0-5265 


0-5724  : 1 : 0-5490 
0-6206  :  1 : 0-4235 

6  -  1-1353 


643,  644.  TRIFHTIJTEI— UTBIOPHIUTB  : 

643.  TriphyUte.  lYipbylio /?Vm:A4,  J.  pr.  Ch.,  3,  08.  1884,  8.  819, 1885i  TetraphyUn  fim- 
Arab.,  15,  1835.    Perowskyu  N.  N&rtlen$kwld. 

644.  IdthiophiUto.   O.  J.  Brush  aud  K  8.  Dana,  Am.  J.  Sc.,  16,  118,  1878;  18,  45, 1879. 

Orthorhombic.    Axee  d:hid  =  0-4348  i  1  :  0*5265  Tschermak'. 
100  A  110  =  33°  30',  001  A  101  =  50"  27',  001  A  Oil  =  27"  46'. 
Fomu :   b  (010,  t-l),  e  (001.  O);  m  (110,  /},  I  (120,  i^);  w  (103,  fi)>  <  (101,  1-1).  «  (808; 

e(031,  2-i),  n(081,  3-i). 

■     Angles:    mm"'  =  *47'  0',   IT"  =  83'  1'.   uno'  =  62'  28',  m*  =s  100"  54',   etf  a  IflT  W, 

«e'  =  W  57i',  nn-  =  115^  19i',  nw  =  •45°  0',  me  =  73°  12'. 

Crystals  rare,  usually  coarse  and  faces  uneven.  Commonly  massire,  cleavable 
to  compact. 

Cleavage:  c  porfectj  b  nearly  perfect;  7H  interrupted.    Fracture  uneven  to 

subcoiiclioidal.    H.  =  4-5-5.    G.  =  3-42-;fjt). 
1.  3.  Luster  vitreous  to  resinous.    Color  greenish 

gi'ay,  bluish  in  triphylite;  also  salmon-color, 
lion ey-yel low,  yellowish  brown,  light  clove- 
brown  in  lithioniulite;  often  nearly  black  op 
tiie  surface.  Pleochroism  distinct,  for  litlii- 
ophilite :  |  d  deep  pink,  |  h  faint  pink,  |  6  pale 
^eenish  yellow,  E.  S.  D.,  1.  c.  Streak  nn- 
colored  to  grayish  white.  Transparent  to 
translucent. 

Bodenmais.  Optically  +.    Ax.  pi.  |  c.    Bx  _L  h.  2H^ 

=  74-^  45',  2H^.bi  -  79"  30'. 
Comp.,  Tar. — A  phosphate  of  iron,  manganese,  and  lithium,  Li(Fe,Mn)PO,, 
varying  from  the  bluish  gmy  triphylite  with  little  manganese  to  the  Babnon-piDk 
or  clove-brown  lithiopuilite  with  but  little  iron. 


Norwich. 


Typical  Triphj/lite  is  LiFvPO*  or  LitPO«.FeiPiO> 
piotozide  46-5,  liihia  8*5  f=  100. 


niosphorus  pentozide  45  0,  iron 
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new 


Typical  lai^iophme  U  LiMnPO*  or  LitPOt.Mn.P.O«  —  Phosphorus pentoxlde  46  8,  maoga- 
9  protoxide  451.  lithia  »  0  =  100. 

AaaL— 1-4.  8.  L.  Penfleld,  Am.  J.  Sc.,  13,  435.  1877, 17,  236,  18,  47. 1879.  5,  H.  L.  Welb, 
lb.,  16,  118,  1878.   For  earlier  analyses  see  5tb  £d.,  p.  543. 

O.  P,0*    FeO    MuO   CaO  MgO  LiiO  Na.0  H,0 

8-549      I  48*18  86  fll     8-98  010  0  88  81S  0  S6  0  87  0-88 

L=  99  89 

8-584      f  44-76  98  40  17-84  0-S4  0-47  9-8$  0-85  0-48  - 

[=  oe-84 

8-58       1  44-08  M-88  18-81  0  94  0-69  8  79  0-44*  1-47  - 

[=  100  70 


TrijkjiliU. 

1.  Bodenmais,  Ughi  Uw 

2.  Norwich,  gr.  gretn 
8.  Orafton,  tight  Mm 


LiOiiophUiU. 
4.  BnmchTille,  clove-brovm  8-483 


f  45-38  18-01 


!  08  — 


9-86   0-39   0  17   0  39 
[=  100-26 

S.  "         Mtowm-ptnA  8-478      |  44  67     4  03   40-86     —     —    8  68   0-14   0-83   0  64 

[=  99-78 

*  IdcL  E,0,  0-83.  <>  X  =  gaogue. 

Pyr^  eta— In  the  closed  tube  sometimes  decrepitates,  turns  to  a  dark  color,  and  gives  off 
traces  of  water.  B.B.  fuses  at  1'5,  coloriog  the  flame  beautiful  lithia-red  In  streaks,  wiln  a  pale 
bluish  green  on  the  exterior  of  the  cone  of  flame.  The  coloration  of  the  flame  is  best  seen  when 
the  pulverized  mineral  moistened  with  sulphuric  acid  Is  treated  on  a  loop  of  platinum  wire. 
With  the  fluxes  reacts  for  iron  and  manganese,  the  iron  reaction  is  feeble  in  pure  Hthiopliilite. 
Soluble  in  bydrocbloric  acid. 

Ohtu—TrijAy^  occurs  at  Rabenstein,  near  Zwlesel,  In  Bavaria;  also  at  KeltyO,  in  Finland 
(perowakine  ortetraphyline);  Norwich.  Mass.;  also  withs^KMlumene at  Peru,  Me.,  Oraflon,  24. U. 

Named  from  ro/s,  thre^old,  and  tpv\rf,  family,  in  allusion  to  its  contafning  tbree  phospliatea, 

Liihiophiiite  occurs  at  BrancbTille.  Fairfleld  Co.,  Codd.,  in  a  velu  of  albitic  granite.  In 
irregular  masses  inlimatcly  associated  with  spodumene  (and  cymatolite.  q.v.).  also  with  eosphor- 
ite,  triploidite,  rhodocbrosite,  uraninite;  the  masses  are  sometimes  very  large  and  occasionally 
there  are  rough  crystals  wllb  the  forms;  also  at  Tubbs'  Farm.  Norway,  Me.  Named  from 
^tAium  and  tfuXoi,  friead. 

AIL — Triphyllte  and  triplite.  like  otber  minerals  containing  manganese  protoxide,  undergo 
easy  alteration  by  oxidation  and  hydration  ;  atid  tbe  former  also  by  lounff  its  alkalies.  Tbc  Iron 
shown  in  some  analyses  (cf .  sarkopside,  p.  778)  is  thus  accounted  for.  The  following  have  come 
from  the  alteration  of  one  or  the  oiber  oi  these  minerals. 

A.  Heterosite.  Heteposite  Alluaud,  In  an  Art.  by  Vaugv^lin,  Ann.  Cb.  Phys.,  30,  294, 
1825.    Heterosite,  Heterozite,  Aliuaud.  Ann.  Sc.  Nat.,  8.  346,  1826. 

Cleavftble,  massive  and  lamellar;  cleavage  stated  to  be  in  tbree  directions,  unequal,  affording 
an  oblique  prism  of  80°.  H.  =  6  5-6;  Q.  =  8-52,  or  8  30  after  furtber  alteration,  Dufrenoy; 
luster  resinous,  or  like  that  of  apatite;  color  greenish  and  bluish  gray,  liecomiug  violet  and  sud- 
metallic  ou  exposure.  Soluble  in  acids,  with  a  slight  residue  of  silica.  B.B.  fuses  to  a  deep 
brown  submetallic  enamel.  Found  in  pegmatyte  near  Limoges,  Dept.  of  Haute  Vienne,  France, 
aud  especially  at  the  quarries  of  Hureaujc.  Named  heterotUe  from  SrepoS,  other  or  different,  but 
misspelt  by  Vauquelin. 

B.  Pbkudotriplitk  5iu«»,  Orykt.,  2  Aufl.,  537,  with  anal,  by  Delffs.  Resembles  triplite; 
but  occurs  iucrustlng  triphylite  at  Rabenstein,  Bavaria,  to  the  alteration  of  which  Its  formation 
ia  owing. 

O.  Alloauditb  Dammr,  Ann.  Mines,  13,  841, 1848  [not  Alluaudlte  Bernhardi\,  In  nodules, 

"      '     '  so. 

ler 

,  „        „  :-hloric 

acid  with  evolution  of  chlorine.  Supposed  to  be  altered  triplite,  and  comes  from  Chnnteloube, 
xiea.r  Limoges. 

Anal.— 1-4  of  altered  triphylite,  5,  6,  altered  litbiophilite.  1,  Rg..  Pogg..  86,  480.  1858. 
2  Kuclis.  I.  c.  8,  Dmr.,  1.  c.  4.  J.  W.  Mallet,  Am.  J.  Sc.,  18,  83,  1854.  5,  F.  P.  Dewey,  !b., 
17.  367.  1879.   6,  H.  L.  WelU,  lb.,  p.  868.   Other  analyses,  Sth  £d.,  p.  548. 


1. 
2. 
3. 

4. 

5. 

6. 


Limoges,  Heteroeite 
Rabenstein,  Fteudotr. 
Oii<u>teioul>6<  Aliuaud. 

Norwich,  Mass. 
Hraochville 


G. 
8-41 


8-895 


P.O.  Fe,0.  MDiO.HnO  CaO  Li|0  H.O 


83- 18 
85-70 
41-25 

43-04 
40-66 


81-46 
48-17 
35-62 

29-50 
12  56 


80  01  — 

1-06  28-06 

22  59  — 
35-27  11-66 


009 
0-18 


1-79 
566 


8-365   I  40-88   15  89   14  71  18  80   0*72   4  83 


6  85  x:  100 
5-80810.1-40=99-61 
8-66  SiO,0  60.Na.O 

[5  47  =  99-78 
3  06  MgO-73  =99-79 
8  07  AUG.  010. 
[Na,0  0-49  =  99  65 
8  87  K,0  0-26,  tnsol. 

[0-90  =  99-88 
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Refc_i  Ber.  Ak.  Wien,  47  (1),  289,  1863.   Cf.  J.  D.  D.,  Am.  J.  Sc..  11,  100,  1851. 

A  phosphate  near  tripbylite  has  been  described  by  W.  F.  Headden  (Am.  J.  Sc.,  41,  til 
1891)  from  the  "Nickel  Plate"  tin  mine,  PenniogtoQ  Co.,  S.  Dakota.  It  cecun in oodula 
associated  with  spodumeoe  and  beryl.  Cleavage  in  two  directions,  one  perfect,  the  other  imps: 
feet.  Fracture  UDevea  to  subcouchoidal.  H.  =  5.  Q.  —  8  612.  Luster  greuj  to  fi\nm 
Color  dark  green.  Transparent  to  translucent  in  thin  splinters.  Anal.— 


P,0,      PeO      MnO     CaO     MgO    NatO    K,0     Li,0      F       ign,  gangne 
I  S8-64     29-05     IB  M     6-68      150     7-46     2  00     0*28     0-68     0  78  S-47:=IHI 


Formula  deduced  4RiP04.dR.PtOa. 

Mblanchlok  Fudu,  J.  pr.  Ch..  17,  171, 1839.  A  hydrous  iron  phosphate  from  Sabo- 
stein,  occurring  on  triphyUte  and  probably  dotved  from  tts  alteration.  The  name  illndq 
to  its  blackish  green  color. 


646.  NATROFHUJTB.    G.  J.  Brvth  and  K  8.  Dana,  Am.  J.  Sc.,  39.  205,  1890. 

Orthorhombic,  near  tripbylite  in  form;  measured  angl^:  mm"*  =  50" SC, 
IV"  =  87%  ee  =  47^-49*.   Chiefly  massive,  cleaTable, 

Cleavage:  c  perfect;  b  much  less  so;  m  interrupted.  Fracture  nnersn  to 
concboidaL  Brittle.  H.  =  4*5-5.  G.  —  3*41.  Luster  resinons  to  neulf  idi> 
mantine,  on  c  somewhat  pearly.  Color  deep  Mrine-yellow.  Transparent  to  tnuu- 
lucent.    Optically  +,    Ax.  pi.  |  c    Bx  JL 

Comikr— Sodium-manganese   phosphate,  NaMnPO,  or   Na,PO,.Mn,P,0,  = 
Phosphorus  pentoxide  41*1,  manganese  protoxide  41*0,  soda  17*9,  =  100. 
Aiul^H.  L.  Wells.  1.  c. 

P.O.        MnO        FeO        Na,0  Li,0 
I  41-08        88-10        8-06        16-79        019  HiO  0-48.  lnM)l.  0-81  =  lOO-N 


Pvt.,  etc.— B.B.  fuses  easily,  coloring  the  flame  intensely  yellow.  Reacts  for  manpMst 
with  the  fluxes.   Soluble  la  acids. 

Oba. — Occurs  rather  sparingly  at  Branchrllle,  Fairfield  Co.,  Connecticut,  closely  uaociiud 
with  the  correspwDding  Uthium  maoganese  phosphate,  lithiophitlte.  It  may  have  been  dcrirtd 
from  the  alteration  of  it,  analogous  to  the  changes  which  the  lithium  siliatte,  t^oimm,  Iw 
undergone  at  the  same  locality  (cf .  p.  868). 


646.  BBR7IXONITB.  £  A  i)ana.  Am.  J.  Sc,  38,  200,  1888.  S.  8.  JhiutBARL. 
Weii*.  ibtd.,  37,  23,  1868. 


Orthorhombic.   Axes  df :  5  :  <i  =  0*67243  :  1  :  0*54901  £.  S.  Dona. 

100  A  110  =  29**  47'  17",  001  A  101  =  43*'  48'  13",  001  A  Oil  =  28"  46' 2". 


ff  (410,  1-4) 

A  (810, 

i  (210,  ^-2) 

J  (830, 

m  (110,  /) 

*  (880,  <4) 


a  (100,  w> 
b  (010,  i-i) 
c  (001.  0) 


Forms: 


d  (102,  ft) 
e  (101.  1^ 
/  (201,  2-i) 


;  (120,  i-g) 
n  (180,  i-d) 
o  (140,  i^) 
It  (160,  t-S) 
p  (160,  i-h) 


q  (1-ia-o,  i-iS) 


(018,  i-i) 

r(0i3.  H) 
*  (a».H) 

e  (Oil,  1-i) 

C  (082,  fi) 

7}  (021,  21) 

6  (081,  8-i> 

K  (041,  4-J) 

X  (051.  5-1) 

M  (061,  6-0 


iff  (282, 14) 
t  (281,84) 


R  (411,  4-1) 
«  (212,  1-2) 
r  (211.2-2) 
T  (4S1,  44) 


*  (112,  i) 

«  (111.  1) 

s  (221,8) 

/i  (881,  3) 


p  (183. 
I  (mi-*i 

<r(mi-ii 
9  (in.  Si 

I  (151,5^1 
r  (Its,  Ml 


a  (014,  i-i) 
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Twins:  tw.  pi.  m,  hence  aq  =  120"  25'.  Sometimes  repeated,  rarely  in 
stellate  forms.  Crystals  Bhoi;t  prismatic  to  tabular,  highly  complex.  Prismatic 
faces  near  a  often  united  in  oscillatory  combination,  hence  showing  vertical  stria- 
tions.     Faces  v  also  striated  |  edge  v/f.    In  ci^stals  or  broken  fragments. 

Clearage:  c  hi^ly  perfect;  a  less  so,  interrupted;  m  stilf  less  distinct;  b 
faintly  indicated.  Tracture  conchoidal.  Brittle.  H.  =  5*5-6.  G.  =  2*S45. 
XvDSter  vitreons,  brilliant;  sometimes  on  c  pearly.  Colorless  to  white  or  pale 
jel  lo  wish.  Transparent. 

Optically  — .   Ax.  pi.  |  a.   Bz  X  ^>    Dispersion  small  p  <  v.    Axial  angles: 
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SB,   =  180°  28'  LI 

Also 

8H^,  =  79"  86' 
aH„  =  186"  Iff 


2E,   =  181'   V  Na         2E„   =  181°  84'  Tl 


8H„  =  72''  4r 
aH^,  =  134'  59' 

Refractive  iodiceB : 


Red,  LI 
Yellow,  Na 
Oreen.  Tl 


SH^  =  134'  80' 


a 

1-6493 
1-6530 
1-5644 


1-5580 
1-5579 
1-6504 


8T,  =  «r  M 


r 

1-5604 
1-S60S 
1-5636 


Comp. — A  phosphate  of  beryllium  and  sodinm. 
NaBePO,  or  Na,PO..Be,P,0,  =  Phosphorus  pentoxjde 
55*9,  beryllium  oxide,  19*7,  Boda  24*4  =  100. 

AnsL— H.  L.  Wella,  1.  c. 


P.O. 
66-86 


BeO 
18-84 


Na.0 
88-64 


ign. 

OOe  =  90-4S 


Pjrr. — Decrepitates  somewhat  and  fuses  about  3  to  a 
slightly  clouded  glass,  coloriug  the  tlame  deep  yellow  witb  i 
greeu  streak  on  the  lower  edge.  Slowly  but  completely  solubk 
va  hot  acids. 

Oba. — FouDd  loose  amoug  the  disintegrated  material  of  a  granitic  vein,  at  Stonefaam,  M^er; 
associated  witb  feldspars,  smolEy  quartz,  beryl,  columbite.  The  same  region  has  yielded 
herderite  and  phenaclte. 

llie  crystals  of  beryllonite  often  show  a  columnar  structure  due  to  the  presence  of  bollow 
canals  aud  fluid  cavities  arranged  parallel  to  the  vertical  axis.  Other  cavities  (with  liquid 
H«0,COi)  are  present  often  in  great  numbers  (f.  8).  The  natural  faces  are  often  delicately 
etched  ou  c,  showing  minute  depressions  nearly  square  in  outline. 

Artit— On  the  artificial  formation  of  berrllonite,  see  Ouvrad,  C.  R.,  110,  1884,  June  23, 
1800. 


S47.  HBBDBRITB.  Herdertte  Baid.,  PhU.  Hag.,  4.  1,  1888.  Allogonit  BnOu, 
98,  18S0,  Char.,  78,  1838. 

Orthorhombic.   Axes  =  0-62060  : 1  :  0  42345  E.  S.  Dana*. 

100  A  110  =  31"  4»f ,  001  A  101  =  34"  18^',  001  A  Oil  =  22"  B7'. 


Texaai 

a  <100.  i-iy 
b  (010,  i-i) 
«(001,  O) 


m  (110,  J) 

(  (120.  i-Hif 
M  (130.  i^)* 

d  (101, 


u  (Oil,  i-iy 

t  (083,  i-i) 
«  (081,  8^ 


t  (061,  6-0 

f  (111,1) 
ff  (888,|)« 
n  (881,  S) 


o  (441.4}* 

X  (883,  S-iy 

y  (181,  •&if 


i» 


Zigs.  1-8,  Btoneham. 
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ep 
cq 
en 

CO 

ex 

cy 

lip' 


88'  W 

oo' 

108°  30' 

50'  18' 

xaf 

64' 40* 

67°  27' 

VP 

45*46' 

72°  43i' 
68^  39^' 
55°  15i' 

88°  38i' 

55"' 
nn'" 

47'  SS* 

58°  171' 
60"  28' 

64°  17 

oo'" 

81^ 

nu 

•57°  r 

2I»°  34' 

4,  EhFenfriederadorf . 


sometimes  resembling  a  low  hexagonal  pyr- 
Iso  short  prismatic  in  direction  of  axis  a/ 

:  m  interrupted.  Fracture  snbconcfaoidal.  H  =  5.  G.  =  3'99- 
a  perfectly  transparent  crystal  from  Stoneham,  Penfield.  Lnster 
ning  to  BubresinouB.  Color  varioas  shades  of  yellowish  and  greenish 
slaceut. 

— .    Ax.  pi.  I  ft.    Bx  X  «•    Disperaion  p  >  v.    Axial  angles,  Di.*: 


=  131°  44'  li 

^   73'  34'  glUB 

=  130°  21' 


SB,    =  isr  ^  Na 
2H..,  =  73"  12- 
3Ey    =  119°  46' 


How   a  ~  1-592,    /5  =  1-612,    r  =  1'621  Btd. 

Ur  =  74°  18'  3H^  =  74°  4'  3iU,  =  105*  11' 
S,       134"  86  =  134"  18'    8Ho^  =  106°  W 


=  120°  88'  C11SO4 
3HitU=  71"  84' 
=  XXr  11' 


3V,  =  74°  W 
8V,  =  74'  Itf 


A.  fluo-phoaphate  of  beryllium  and  calcinm,  (CaF)BePO„  with  the 
u-t  replaced  by  hydroxyl.  If  F  :  OH  =;  1  :  1,  this  requires:  Phos- 
>xide  43-d,  beryllium  oxide  15*4,  lime  34*6,  fluorine  5  9,  water  2  8  — 
t  'Z-^  (0=:2F)  =  100.  If  fluorine  alone  were  present  the  amount 
7  p.  c. 

udes  herderite  in  the  Olivenite  Group,  cf.  Tab.  Ueb.,  pp.  75^  76,  1889. 
Mackintosh.  Am.  J.  Sc..  37,  185,  1884.   %,  Oentb,  Am.  PbU.  Soc,  81,  684, 1884. 
[  Harper,  Am.  J.  Sc.,  32, 107,  1886. 


P,0,  BeO  CaO      P  H,0 

44-81  15-76  88  31  1188  —  =104-60 

4  48-48  19^  88-65      8-98  Oitl?  AI.O.,Fe,O.0-8Q.  MnOO-UslOa  iS 

48-74  IS'51  88-67      6-87  8  70  =  101-89 


r>f  the  herderite  from  Ehrenfriedersdorf  and  from  Stonefaam  by  Wiakter,  made  on 
ties,  have  been  nhown  to  be  untrustwnrthy;  be  gave  considerable  alumina  and 
"fluorine.  Jb.  Min.,  3,  134,  1884. 

— B.B.  phosphoresces  with  an  oran^-yellow  light,  fuses  with  difficulty,  becomes 

Sue:  takes  a  bine  with  cobalt  soluiiou  ;  gives  add  water  in  the  closed  tube  when 
.  DtsfwWesiD  ncids. 

e  oHj^inal  herderite  is  known  only  from  a  few  apecimens  obtained  prior  to  181%  at 
i  of  Elireiifriedi'nKlorf,  Saxony;  the  crystals  described  by  Haidinger  resemble 

n  (f.  4).  pp"'  =  88'  43'  herderite,  aw'  =  87°  44'  apatite. 

■ci  in  1883  at  Sloneham,  Maine  (see  Hidden,  Am.  J  So  ,  27,  78,  1^%  1884^.    It  occurs 
t'dge  in  isolated  crystals  and  in  clusters  implanted  00  quartz  crystals,  or  embedded 
r  on  muscovite  and  assodaled  with  alblte;  found  spvingly  with  tourmaline  at 
also  at  Hebron. 

rter  Baron  von  Herder,  director  of  the  Saxon  mines.  The  name  gludnite  WM 
iildeii.  t.  c.)  for  the  Stoneliam  mineral  In  the  idea  that  it  might  prove  to  differ  from 
contsining  beryllium  (^luciniim)  in  place  of  aluminium,  out  the  identity  of  the 
n  the  two  tocalules  has  bei'n  thoroughly  proved. 

itonehsm.  Am.  J.  Sc.,  27.  329,  1884.  Haidinger  gives  for  Ehrenfriedersdorf: 
',  pp"  =  88'  43'.  *  Ehrenfriedersdorf  only,  Haid.,  1.  c.  '  Btonebam  only,  JC  8.  D., 
ham,  Hidden,  ibid..  32,  309.  1886.   *  Dx.,  Bull.  Soa  Min..  7,  180,  1884;  Btd..  9, 
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648.  BUUaXJNITB.    W.  B.  Biddm  and  8.  L.  PenfiUd,  Am.  J.  Sc.,  39,  511,  1880. 
Rhombohedral.    Axis  6  =  1-1353;  0001  A  1011  =  52"  39|'  Penfield. 
Fonni:  c(0001,  0),  r(1011.  R),  /(OSSl.  -  3). 

AugleB:   «'  =  52'40',   ^=69-7^',   rr*  =  W  y,  ^' =  108*  a*.  if=z9i'V. 

In  small  rhombohedral  crystals  with  baaal  plane  prominent. 

Cleavage:  ba«d,  perfect.  H.  =  4-5.  G.  =  3-228. 
Luster  on  c  pearly ;  on  rhombohedral  faces  ^eaay  to  resinoae. 
Colorless  and  transparent,  or  with  a  slight  yellow  tint 
Optically  +;  double  refraction  not  strong. 

C6Hp. — phosphate  of  aluminium  or  beryllium  (or 
both)  with  water  and  fluorine;  exact  composition  undetsp 
mined. 

Fyr.,ete.— B.B.  fuses  about  4  to  a  wbtte  porcelaln-Uke  mass  coloring  the  flame  grem.  Xntlw 
closed  tube  gives  o£F  water  abundantly  aod  fluorine  which  etches  theglasB.  Blowly  nluUe  in 
acids,  giving  a  solution  which  reacts  strongly  for  pbusphoric  acid.    Tne  presence  oi  duminimn 

(or  beryllium)  and  absence  of  calcium  were  proved  by  qualitative  test. 

Obs. — Occura  very  sparingly  at  Stoneham,  Me.,  associated  with  the  beryUium  phosphate, 
faerderite,  and  the  t>eryllium  silicate,  bertrandite.  Only  a  single  specimen  has  thus  far 
been  found. 

Named  after  Dr.  A.  C.  Hamlin  of  Baugor,  Me.,  author  of  a  work  on  precious  stones. 


3.  Apatite  Group.    Hexagonal  with  pyramidal  hemihedrism. 
Phosphates,  Arsenates,  Vanadates  of  calcium  and  lead,  with  chlorine  or  fluorine. 


General  formuhi 
Also  written 


549.  Apatite 


560. 


552. 


R,(F,Cl)[(P,As,V)OJ.  =  (R(F,C1)  )R,[(P,A8,V)0.].; 
3R.(P,  A8,V),0,.R(F,CI),.  Here  R=Ca  or  Pb,  also  Mn. 

(CaF)Ca,(PO,).       Fluor-apatite  0-7346 
or  (CaCl)Ca,(PO.),  ■  Chlor-apatite 
Manganapatite     (CaF)Ca,(PO,),  with  (MnF)Mn,(POJ, 


Pyromorphite 

Polyspheerite 
561.  Kimetite 


Campylite 
Tanadinite 
Endlichite 


(PbCl)Pb,(POJ, 
((Pb,Ca)Cl){Pb,Ca),(PO.). 
(PbCl)Pb.(A80J. 
J  (PbCnPK(PO  ). 

\  (PbciSPb.(A86,), 

(PbC])Pb,(VO.). 
j  (PbCl)Pb.(ABO,), 
\  (PbCl)Pb,(VO.). 


0^362 
0-7224 

0^122 
0-7495 


649.  APATITU.   Crysialluedfrom  Spain.   Chrysolite  ordinaire  (to  ££ri«  (with  figs.),  Cifat., 
1772.  3,  271,  1768;  =  SpargelgrOne  Stein krystalle  aus  Spanien  nfthem  Apatit  Wim..  Bergm 
J.,  74,  1790;  =  Spargelslem  IVwn.,-  Asparagus  Stone;  Pierre  d'Asperge  JPV./  AspuHgolithe 
AbOdgaard.  Ann.  Ch.,  32,  195,  1800.    Chaui  phosphatle  Vauq.,  Ann.  Ch.,  26,  123,  179S. 
Phosphate  of  Lime. 


1788,  878,  1789.  PhosptaOTsaurerKalk  Kta^.,  lb..  294,  1788.  SOclulscfae^  BeiyU,  AgusOt 
(witli  annouDcem.  of  BUpposed  new  earth,  Auguaterde),  TrommMdorf,  Trommsd.  J.  Pbarra.. 

1800. 

Oryat.  Jr.  Norway,  etc.  Moroxit  (fr.  Arendal)  Ahildgaard,  Moll's  Jahrb.  B.  H.,  3,  432,  ITfift 
Prancolite  (fr.  Devonshire)  Brooke,  T.  H.  Henry,  Phil.  Mag.,  36,  1850.  Lazur-Apatit  AT.  A'd., 
Bull.  Soc.  Moscou,  30,  224.  1857. 

Massive.  La  Pierre  Phosphorique  (fr.  Lagrosan.  Estremadum)  DatHa,  p.  60,  Madrid;  = 
Phosphate  calcatre  Protut,  J.  Phos.,  32,  241,         Peiletier,  Ana.  Ch.,  7.  1790;  =  Fbosphorite 
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Kine.,  UId.,  1,  129,  1794;  id..  Karat..  Tab.,  53,  1806.  Eupyrchroite  (fr.  N.  T.)  AwnMM,  Rap. 
O.  N.  T.,  1888.    Oateolitfa  .BronuM,  Lieb.  Ana.,  79,  1851  =  Bone-phoephate. 

Apatite  (fori,  the  Saxon  and  the  Spanish  cn'stallized  (SpargeistelD)  and  masslTe  Fho*. 

Sborite,  excl.  Moroxlte)  Karat..  Tab.,  86,  1800;  id.  lad.  the  same  aod  also  Moroxite)  H.,  Tr., 
,  1801. 

Hexagonal,  with  pyramidal  hemihedrism.  Axis  &  —  0-734603;  0001  A  lOll 
=  40°  18'  %%"  Koksharov'. 


r  (10l6,  \f 
a-  (1018.  i)< 

C  (6  0-518,  A)* 
T  (1012,  4) 
V  (80B5.  \f 
€  (80S4.  {)• 
9  (lOil,  1) 


Fonna*: 

t  (0001,  0) 

f»  (loio,  /) 

a  (1120,  i-2) 

A  (2l30.  i^,  r1 
(8i30,  ^,  1)* 
A  (4100.  ^,  r)* 

Abo  the  Tidnal  fom":  »  (8'l*i-380.  M)- 


a  (80&3,  {} 
y  (2031,  2) 
«  (7073.  !)• 
f  (30fil,  S) 
K  (4041.  4)* 

;t  (1-1-8-12.  J-8)" 
0  (1126,  i-2)* 


^  (1154,  4-2)" 
«  (1132,  1-2) 
«  (1121,  2-2) 
d  (2341,  4-2) 

zone  mtx',  r) 
/3  (4151.  5-J)« 
n  (8141,  4-1) 


0)  (7  8  iO-8,  V*W 
A  (3l3l.  8^) 

(8i5l.  8-1,  Xf 
o  (8li3,  ^.  r) 
q  (4871,  7-t,  r)» 


10*  5^ 

19*  V 

18*  45t' 

rr' 

22'  31' 

84°  48' 

mA 

«« 

86°  IS- 

vn' 

36*  18* 

mp 

18'  7f 

*r 

8*  8' 

ef 

55'  45*' 

81'  y 

mn 

22°  41' 

CO- 

15"  4r 

«d 

71°  la* 

75*  84' 

•87°  444' 

mip 

2r  18* 

«c 

19"  28' 

act' 

46°  is' 

mfi 

80°  W 

er 

83°  59' 

CO 

56'  49* 

IK 

51'  3" 

m» 

44*  ir 

eti 

36*  581' 

en 

71*  54' 

SS"  28' 

mi 

55°  88*' 

C€ 

82'  2ff  , 

ei 

48*  18" 

«' 

84°  26' 

ma' 

71'  8* 

ca 

51°  W 

en 

65'  59* 

w' 

48°  50' 

ag 

11'  66' 

«y 

59°  ay 

eg 

TT 

79'  3* 

4a 

56°  80* 

aft 

26°  14' 

cw 

68*  13' 
68*  88' 

8'  9" 

liu' 

64°  81' 

ao 

86°  39* 

e» 

45'  88^ 
19"  11' 

19° 

« 

S0°  Sff 

ex 

78*  81? 

cc 

1. 


3. 


^^'O'^iof  fonns,  St.  Lawrence  Co.,  N.  Y.,  and  Canada.  8,  6,  Alexander  Co  N.  C , 
Hidden  md  Waaldngton"  4,  Paris,  Me.»  B,  Hebron.  7,  Branchville,  Conn..  Pirsson! 
8,  St  Gothard,  Haidinger. 
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Crystals  raiding  from  long  prismatic  to  short  prismatic  and  tabular;  in  the 
latter  cases  ofteu  highly  modified;  also  in  low  pyramids  (f.  5);  rarely  termiiiat*:^ 

by  a  pyramid  of  the  third  series  {£  4).   Also  globnUr 


9. 


Alexander  Co.,  K.  C,  basal 
secUoD  of  f .  6. 


and  reniform,  with  a  fibrous  or  imperfectly  c^amnar 

strncture;  masBive,  structure  granular  to  compact. 

Cleavage :  c  imperfect ;  m  more  so.  Fracture 
conchoidal  and  uneven.  Brittle.  EtchiDg-figTi/t's 
conform  to  the  pyramidal  hemihedrism'*.  H.  =  .■>. 
sometimes  4*5  when  massive.  G.  =  3-l7-3'23  cryst. 
Luster  vitreous,  inclining  to  subresinons.  Streak 
white.  Color  usually  sea-green,  blnish  green;  oftrf-ct 
violet-blue;  sometimes  white;  occasionally  yelloir. 
gray,  red,  flesh-red,  and  brown.  Transparent  to 
opa(jue.  A  bluish  opalescence  sometimes  m  the  di- 
rection of  the  vertical  axis,  especially  in  white  varieties. 
Some  cotoi-ed  varieties  pleucnroic;  absorption  e  >  ox. 

Optically  — .  Double  refraction  weak.  Some- 
times abnormally  biaxial  (of.  Hid.'*).  Indices, 
Heusser" : 


Tnunhofer  lines 


D 
l-64e07 
i*6417S 


E 
1-64096 
1-0454S 


1- 

1-6486? 


O 

1-6SWS8 
1-6S468 


Var.— 1.  Ordinary.  Crystallized,  or  cleavable  and  granular  nrassive.  Oolorless  to  grren. 
blue,  yellow,  flesh-red.  (a)  The  atparagiu-ttowi.  originally  from  Murcia,  Spain,  is  yellowiih 
greeti.  as  the  name  implies.  Moroxile,  from  Arendal,  is  in  greeuish  blue  and  bluish  crystaK. 
Both  Dames  have  been  used  for  apatite  of  the  same  shades  from  other  places.  (£)  LamTopatiu  is 
a  sky-blue  varietj/;  it  occurs  in  crystals  with  lapis-lazuli  lu  Siberia,  (c)  FtaneolUe,  from  Wb<«l 
Franco,  near  Tavistock,  Devonshire,  occurs  in  small  crystalline  stalaclitic  masses,  grayish  grvm 
to  brown,  and  in  minute  curving  crystals  (aual.  11). 

Ordinary  ApA,\.\Ks.i&  fiuor-apatite,  containiDg  fluorine  often  with  only  a  trace  of  chlorine,  up 
to  O  S  p.  c;  rarely  the  chlortiie  preponderates,  and  sometimes  fluorine  is  entirely  absrat.  Tfae 
normal  angle,  ex  (0001  a  1011),  and  also  the  specific  gravity  seem  to  diminish  with  increase  of 
the  chlorine  percentage,  but  more  observations  are  needed  to  establish  this  (Kk.,  PusiievskT, 
Baumh.,  zef.       The  following  data  are  brought  together  by  Baumhauer: 


SidmneanitelD  TokovAfa  Sulzbach  Rothenkopf 

Chlorine                tr.          001  00S8  0085 

8p.  gravity             8  215         3-203  8  153  3  14tf 

«t0001  A  1011)     40M7       40°  IMt'  40°  15f  40M0f' 


SUudluikA  Blagodfttsk  Achmatonk 

0  109        0-23  0  51 

8178        S-132  3001 
—        40°  16t'      40  6i 


3.  Manganapaiile  (Siewert,  Zs.  Nat.  Halle.  10,  889,  1874)  contains  manganese  replacinf 
calcium.  The  original  is  a  variety  from  San  Roque,  near  C6rdoba.  Ai^utine  Republic,  odor 
dark  bluish  green.coutaiuinES  7  p.  c.  MuO,  anal.  3tf.  For  other  occurrences,  which  have  prond 
lobe  Dot  uncommon,  seeanals.  27-33.  The  dark  green  apatite  from  Dixon's  quarry,  WilmhigtOD, 
Del.,  also  contains  considerable  miingauese  (Ucnln,  priv.  contr.). 

Cvpro-apalite  Adam,  Tabl.  Min.,  45,  1869.  Prom  near  Coquimbo,  Chili,  at  the  mincSAf 
Tambillos,  occurring  In  cleiir  turquoise-blue  crystals,  contaiuiiig.  according  to  F.  FMd,  SfrfS 
CuO.  the  copper  being  present  as  phosphate;  it  needs  conflrmation. 

8.  Fibrous,  concretionary,  gtalaetiiic.  The  name  Phonphorite  was  used  by  Kirwan  for  iD 
apatite,  but  it  especially  included  the  fibrous  concretionary  and  partly  scaly  mineral  from 
Estremadura,  Spain,  and  elsewhere.  It  has  H.  =  4*5:  G.  =  3-02-8  Forbes,  but  3  96-81!  afl'-r 
Ignition.  Eupyrehroite,  from  Crown  Point,  N.  Y.,  belongs  here;  It  Is  concentric  in  structure, 
consisting  of  convex  subfibrous  layers,  more  or  less  easily  separable;  H.  =  4*5;  G.  =  S'OSS;  B^h- 
gray  and  bluish  gmy  iu  color,  and  ^ves  u  green  phosphorescence  when  heated  (whence  tbe 
name,  from  €u,  well,  Kiip.  fire.  and  xpo^,  o  color). 

4.  EarUiy  apUite;  Oeteolite.  Mostly  altered  apatite.  Coprolites  are  mainly  impure  calcium 
phosphate.  For  botli  see  beyond,  p.  7()8  et  aeg.  Lasne  finds  sedimentaiy  phosphates  to  be  duor- 
apstite  in  composition,  C.  K ,  110,  1376.  1890. 

Paeudoapatiie  of  Bi-eithaupt  from  Kurprinz,  near  Freilwrg.and  Schlackenwald  In  Bohemii, 


bctryoldal,  rcnifbrm.  or  slalactitic  masses,  fibrous  and  radlatiog.   H.  =  4.   6.  =  8'1I&  Color 
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leek  to  dark  green,  greenish  yellow.  See  anal.  87.  StAu  regards  It  as  a  remit  of  the  action  of 
carbonated  waters  on  phosphorite. 

Comp.— Vol-  Fluor-apafUe  (CaF)Ca  P  O„;  for  Chhr-npaitte  {CaCl)Ca,P,0„ ; 
also  written  aCa,P,0,  +  <JaF,  and  3Ca,P,0,  +  CaCL  There  are  also  intermediate 
coniimundg  containing  both  fluorine  and  chlorine.  The  percentage  composition  for 
thesu  normal  varieties  is  as  follows; 

Ftuor-apatite  P.O.  43  8  CaOSS  S  F  8*8  =  lOl  S  or  Ca.P.Ot  02  S5  CaF,  7  70  =  100 
Chlor  apatite  P,0(  410   CaU  68  8   €16*8  =  1016   or  CftjISO.  80-4    CaCI.  10  6  =100 

In  the  formula  as  first  (and  more  correctly)  written  the  univalent  group  (CaF)  or  (CaCl)  takes 
the  place  of  one  hydrogon  atom  iu  the  acid  81iiP04  =  H>PiOii. 

tiome  aualyses  give  results  at  variance  with  this  normal  composition,  showing  a  deficiency 

(  CaF, 

111  the  fluorine  and  chlorine:  thus  Voelcker  proposes  to  write  the  formula  SCajPtO*.  \  CkCU,  and 

[CaO 

Hoekvns-Abraliall  gfve8  Ca,.(P04)((0,F..C1,).    Cf.  Ginth.  Tab.  Ueb..  74.  1869. 

Fluor-apatite  is  much  more  cummoDthan  the  other  variety;  here  belongs  the  apatite  of  the 
Alps,  Spain,  St.  Lnwreuce  Cci..  N.  Y.,  Canada.  Apatites  in  which  chlorine  is  prominent  are 
rare:  this  is  true  of  some  Norwegian  kinds.  An  apatite  from  Kragerfl  contained  4'10  chlorioe 
and  no  fluorine,  Voelcker,  J.  pr.  C'li.,  76,  3^4,  ISSP,  while  others  giive  1-38  and  108.  See  also 
analyses  below.  Varieties  nlso  occur  in  which  the  calcium  is  largely  replaceil  by  mangaDese,  aa 
In  manganapatite.  Further  Cossii  (Trans.  Acc.  Line.  3,  17,  1878)  has  noted  the  preseuce  of 
didymlum  (also  Ce,La)  in  many  apatites  as  proved  by  absor|)lioa  bands  in  tbe  spectrum;  these 
elements  have  been  found  before  by  chemical  means,  hut  usually  referred  to  enclosed  crj'ptolite. 
Scheerer  found  5  p.  c.  cerium  oxide  lu  the  apatite  of  the  augite-syenlie  of  southern  riorway, 
which  is  not  due  to  enclosed  ciyptolite— cf.  Bgr..  Zs.  Kr.,  16,  70,  1800. 

AnaL— G.  Rose  first  detected  the  fiuoriiie  and  rliloHne,  and  publidied  the  following  aa  tbe 
OomposiliOD  of  different  spedmeus  (Pogg.,  9,  185,  1827): 

1.  Snarum  %.  Murcln  8.  Arendal  4.  Oreiner  5.  St.  Gothard 
G.  =  8  174      G.  =  8  235       G.  =  8  233      G.  =  3175      G.  =  3197 

Calcium  phosphate        91  13  92  066  92  189  92  16  92-31 

Calcium  chloride  4  28  0  885  0-801  015  tr. 

Calcium  fiuoride  4  59  7-049  7-01  7-69  7  69 

The  following  are  other  typieal  iiunlyses;  some  earlier  ones  are  given  in  5tli  Ed.,  p.  582. 
1-7,  Hoffmann.  Kep.  G.  Siirv.  Canada,  1  H..  1879.  8,9,  Voelcker,  Inaue.  Di-w.,  Giessen, 
1883.  10.  Howau,  Cli.  News.  60.  2U8.  1884.  11,  Haski-lyue  and  Flight.  J.  Ch.  Soc,  24,  3, 1871. 
12.  Kteineut,  Bull.  Muk.  Belg.,  6.  \m,  1U88.  18-15,  Hoskyns-Abrahall,  loaug.  Diss.,  Munich, 
1889.  16,  Sathsse.  after  deducting  impurities,  quoted  by  Stelzner.  Jb.  Miti.,  1,  265,  1889. 
17,  Sc-hertel.  ibid.  18,  Nikolayev.  Zh.  Kr.,  11.  891,  1886:  also  other  anals.  of  massive  vnrielles 
with  3'05  to  1^7  p.  e.  CI.  19-24,  Voelcker,  1.  c.  25.  Waage,  quoted  by  Brngger  and  Ueusch, 
Zs.  G.  Ges.,  27,  674,  1875:  also  luiother  uniil.  wilii  8  5  p.  c.  CI. 

28  SiL  wert.  I.e.  27, --'9,  30,  Penfielil,  Am.  J.  Sc.,  19,  367,  1880.  38,  Dewey,  ibid.  81.  Hileer. 
quoted  by  Siuidberger,  Jb.  Miu.,  1.  171.  1»^5.  32,  Weibuil,  G.  FOr.  FOrh.,  8,  492.  1886. 
83.  Igelstrihn,  Bull.  Soc.  MIn.,  6,  309,  1882. 

»4.  Oarzo  and  Penuelas,  Bull.  Soc.  G.,  17, 157, 1860.  35,  Mayer,  Lieb.  Ann  ,  101.  281. 1857. 
36, '37.  PorsttT.  quoted  by  Stein,  Jb.  Min.,  716,  1866.    38.  Jackson,  Am.  J.  Sc..  12.  73,  1851. 

For  many  other  analyses  of  phosphorite  .see:  Wicke.  Nassau,  Jh,  Slin  ,  88.  1869.  Sciiwack- 
faOfer,  Jl).  6.  Rtichs..  21,  211,  1871.  De  Keydellet,  Belnu'Z,  Bull.  Soc.  G.,  1,  350,  1873. 
Kiederstadt.  Eslremndura,  Ber.  Ch  Ges.,  107,  1H74.  Nivoit.  Cipiv  C.  R.,  79.  256,  1874. 
IVI Oiler.  Nizhni  Novgorod,  Vh.  Min.  Ges..  12.  61,  187  .  Gunn.  Rus.sia,  Min.  Mag..  1.  209, 1876. 
Ouyot.  VoBgea,  C.  R.,  87,  383,  1878.   Vernadsky,  Zmoleusk,  Zs.  Kr.,  17,  628, 1890. 

G.  P,0,  CnO     F  CI    AI,0,  Fe,0,  KgO  insol.  CO, 

1.  Storringlon          3  139  40-37  53-05  8-31  0  44   0  61    0  15   0  15   8-89   0  03=  102  04 

S.Buckingham        3  149  41  08  54-49  3  47  0  2rt   071    0  18   0  16  0-37   0-87=  101  04 

8.  N.  Burgess           31B0  89  05  .V2-39  3  79  0  48    1  19   1  29   0  55   8  49   O'lO  -  102-88 

.4.  Portland             3-188  41  14  55  81  8-86  0  23   0-.'i7   0  09   0  18   0  06   0-22  =  101-56 

es,  Loughborough     3  164  40  87  54  31  8  78  0  48   0  84   0  91    0  1«    1-15   0  11  =  102  51 

O,  Poriland              8-168  40-,V2  .MOfl  3-:iH  (Vi  O   0  27   0  08   0-21    1-68   0-86  =  101  13 

7    Templeton           3-175  40  81  54  W  W^'i  0  04   0-.57   0-13   0-63   0-63   0  52  =  10124 

S.  Canada  40  93  .54  80  2  2  0  0  09   0  86   0  41    0  19   0  15   0-86  SO,  0-32, 

ligii.  0-25  =  101  10 

"  41-37  55  19  2-45  0  48   0  99   0-24     —    0-99     —  =  101-71 

JO-  Amelia  Co..  Va.    8161  4106  58-94  8-80  tr.    019  0  81     ~    0  63    -  ign.  0  81 

f  =  100-74 
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PBOaPSATSa,  ASBESATES,  ETC 


0. 

PiO, 

OaO 

F 

CI 

AliO 

FetO, 

HgO 

inaol. 

11.  Tavistock. 

r=  101 -01 

Fra-ncolUe 

88-14 

54-09 

8-84 

— 

— 

0-91* 

0-69* 

— 

2-25  H,0 1-98 

1».  Ciply 
18.  Zillerthal 

48-49 

54-49 

1-81 

0-57 

1-46 

0-88 

0-42 

It. 

—  =102-07 

4  4S-86 

58-28 

1*54 

14.  Jumtlla 

41 -la 

55-45 

1-96 

0-24 

1-07 

0*44- 

—  ign.  0-25 

[=  100-55 

IS.  Ehrenfriedendorf 

48-07 

55-88 

2-27 

— 

— 

000> 

— 

—  kD.  0-57 

[^100-90 

IS.  Freiberg 

42-00 

56-48 

8-41 

— 

— 

— 

— . 

—  =10144 

17.  Kinzigtaal 

4S-51 

66-46 

8-51 

— 

— 

— 

— 

—  =  101  a 

18.  IHirkestan 

1*199 

41-98 

55-29 

8-64 

tr. 

— 

— 

o-is- 

0-12 

—  =  10118 

19.  Norway  eriful. 

41*05 

64-25 

1-52 

0-92 

0-40 

— 

0-64 

0-09  SO,  0  14, 

Mini.  0-22  =  W-8S 

90.      "      A.  " 

41-39 

54-57 

— 

0-81 

1*85 

1-82 

— 

0-84 

—  SO,  0-15. 

0-44  =  101-07 

81.      "      B.  " 

f  41 17 

68  91 

1-04 

1-57 

—  SOiO-lS, 

1.  0-80  =  99-35 

i^.     "  * 

40-29 

S8-28 

2-36 

0-89 

0-64 

—  80,0-15. 

[ini.  0-14  =  86-98 

S8.     "  mtm. 

40-48 

51-97 

5-06 

0-91 

0-24 

—  80,0-18. 

h 

014  =  100-75 

94.  Arendal,  MoroziU 

41-58 

68-02 

0-60 

[8-61]* 

~  ign.  0-oe 

[=  100 

25.  Odega&rd,  red 

41  16 

610 

6-8 

0-8 

—  Ign.  0-« 

*  Incl.  moisture,  in  8,  0  04;  In  9,  0-18.    *  Incl.  CO..BO,.   •  Ka.0.   '  FeO  +  UaO.  *  KaO. 


ManganaptUiU. 
96.  C6rdoba 


27.  BraochTille,  dark  grtm  8-89 
88.        "  mm 
29.        "         vhUe  8144 
80.  Franklin  Funi.,  erjfat,   8  22 


81.  Zwiesel 

82.  WestanA 
88.  HorraJOberg 


84.  Estremadura 

85.  Amberg 

86.  Staffel 

87.  "  StaffeUU 

88.  Supyrehnnte 

*  Incl.  SiO,. 


O.        P.O.    CaO  HdO    F      a  AliOi  Fe.O,  inaoL 

I  42-54   48-01   6  59   2  75     —      —    0-02»    —  MgO  0  48 

[=  101-28 

41-68   44-92  10  69   8  12  0*08     —    0  77     —  =:  101-06 

40-  96  68*58  2  48  8*84    —    0*60  0-06   0-06  =  101-49 

41-  47  68  15  1-96  2*68  0  10  —  0*82  1-50=  101-06 
80  59   61-64   1-86   8  87   0-04   0-66  0-77     —  ZoO  0-OS, 

[CaCO.  8-8S.  H,0  0-B8  =  09«) 
8*169      48-95   52-78   8  04   2  16     —      —      —      —  =  101-99 
42  04   60-12   5-06   8  74    fr.      —      —      —  s  101-85 
86-48  45-17  8  80^        und.      —     —     —  s 

FeO.  *  Incl.  aoine  FeO. 


a,       P,0.    CaO     F     Gl  Al.0,  F^O,  UgO  inaoL  CO. 

40-12  53-60  210  0*06  810«  0-61  —  —  —  =  10O-21 
89-67   62-21    1  90     —      —    0  90   0  09   1-90   8-78  Alk.  0-«8 

[=100-07 

84-48   45  79   8-45     —    1  08   6  42   0*16   4-83^  151  Alk  1-00. 

[H,0  2  45  =  101  17 

8  128       80-05   54  67   8-05     —    0  08   0  04     —      —    8  19H,O140 

[=  101-48 

8-058      45-71   48-71   0*60   018     —    2-00*    —     —  277^H.OO-S0 

[=  lOO-O 

*  SIO.  •  FeO.  *  CaCOi. 


For  further  analyses  of  phosphorite  see  Teferenees  above. 

Tlie  oxygen  equivalent  of  the  tluoriue  (cbloriae)  Is  to  be  deducted  from  the  above  analjaea. 
Anal.  20,  21  are  frum  diflereut  parts  of  the  same  crystal.    From  16,  17,  impurities  have  beca 

deducted. 

Pyr.,  etc. — B.B.  in  the  forceps  fuses  with  difficulty  on  the  edges  (F.  =  4'5-5).  coloring  the 
flame  reddish  yellow;  moistened  with  sulphuric  acid  aud  heated  colors  the  flame  pale  ^uish 
greeu  (phosphoric  acid);  some  varieties  react  for  chlorine  with  salt  of  phosphorus,  when  the 
Dead  has  been  previously  saturated  with  copper  oxide,  while  others  |^ve  fluorine  when  fused 
with  this  salt  in  an  open  glass  tube,    tifves  a  phosphide  with  the  sodium  teet. 

Dissolves  in  hydrochloric  and  nitric  acid,  yieldfug  with  sulphuric  acid  a  ooplouB  pR^pltate 
of  calcium  sulphate;  the  dilute  nitric  acid  solution  gives  with  lead  acetate  a  white  prec{|^tattt. 
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which  B.B.  OD  charcoa]  fuses,  glrlog  a  globnle  with  ciyatallin«  taeetM  on  «ooltaig.  Bom* 

Tarieties  of  apatite  pbospboreece  od  heating. 

Ob*. — Apatite  occurs  in  rocks  of  variouB  kinds  and  a^es,  hut  Is  most  common  in  metnmor- 
phic  crystalline  rocks,  especially  in  granular  limestone,  granitic  and  many  metalliferous  veins, 
parttculftriy  those  of  tin,  in  gneiss,  svenite,  hornhlendlc  gneiss,  mica  schist,  beds  of  Ikhi  ore; 
occasionally  in  serpentine;  common  in  igneous  or  volcanic  rocks  iu  the  form  of  mlcroBCOpfc 
scicular  crystals  which  have  been  early  formed  In  the  crystallization  from  the  magmn;  sume* 
limes  in  ordinary  stratified,  limestone,  beds  of  sondstone  or  shale  of  the  Silurian,  Carboniferoua^ 
Jurassic.  Cretaceous,  or  Tertiary.    It  has  been  observed  ns  the  petrifying  mnterisi  of  wood. 

Among  its  localities  are  EfarenfHedersdorf  In  Haxony;  Scbwansensidn,  Rotbenkopf,  Pfitsch 
in  the  Tyrol;  with  epidote  on  th«  Enappenvand,  Unteraulzbachthal;  Si.  Gotbard.  Tavetsch, 
etc..  in  Switzerland;  Mussa-Alp  in  PiedmonL  white  or  colorless,  and  of  like  form  and  color  on 
the  Miitagboru  in  Upper  Valau;  Zinnwald  and  Bchlackenwald  In  Bohemia;  in  England,  in 
Cornwall,  with  tin  ores;  in  Cumberland,  at  Oarrock  Fells,  in  celandine-green  cryslnls  in 

f'ilberlite;  in  Devonshire,  cream-colored  at  Bovey  Tracey,  and  at  Wheal  Franco  {fiancolite);  In 
reland,  in  a  busitltic  dike  near  Kilroot  in  Antrim,  also  iu  Down,  Dublin,  and  Killiucy  Hill. 
The  greenish  blue  variety,  called  nu/roxite,  occurs  at  Arendal,  Snarum.  and  EmgerO  In  I^oi  way, 
St  tbe  latter  place  in  part  fiesb-red,  and  looking  much  like  feldspar;  with  magnetic  iron  of  a 
ereenish  yellow  color  at  Mt.  Blagodatsk  in  the  Ural;  with  black  tourmaline  on  the  Shaltanka 
in  Ekatennhurg;  on  the  Sliudianka(/arurapaltto);  at  the  emerald  inioeof  the  Takovnja.  85  versti 
K.E.  of  EkateiTuburg;  on  tbe  KirSba,  70  vei-sts  S.W.  of  Mlask,  containing  no  chlorluc  (Pusi- 
revuky),  with  G.  =  3*126;  in  Pargss,  Finland.  The  aapavagvt-tbme  or  tpargelttein  of  Jumilla, 
in  Murcia  mot  C.  de  Gata),  Spain,  is  pale  jellowish  green  in  color;  a  variety  from  Zillerlbal 
*  is  wine-yellow;  a  similar  varietv  is  obtained  from  Ihe  CerrodeMerrado,  Duraugo,  Mexico.  The 
phogpfiorite.  or  massive  radiated  variety,  is  obt&ined  ahundantly  near  tbe  Junciion  of  granite  and 
argiftyte.  in  Estremadura,  Spain;  at  Schlacfcenwald In  Bohemia;  at  Ambeig,  Bavaria, in  Jurassic 
limestone,  nodular  and  stalaciitlc;  Nassau,  etc. 

Lorge  qiUintities  of  apatite  are  mined  in  Norway  at  EragerO.  where  it  vi  as  worked  as  early  as 
1854;  also  at  Odegnard.  near  Bamle,  Norway,  with  enstatlte  and  wagneriie  (kjerultine)  in  large 
crystals;  further  in  veins  at  many  points  along  the  southern  coast  from  Laogeaund  fiord  to 
Arendal,  in  part  in  connection  with  the  so  called  "  gefiecter  gabbro"  mentioned  on  pp.  467» 
472.  in  which  a  triclinic  feld&imr  has  been  largely  altered  to  scapolile. 

In  Maine,  on  Long  Island,  Blue-hill  Bay.  in  veins  10  in.  wide.  Intersecting  granite.  In 
^.  Hamp.,  crystals,  often  large,  are  abundant,  4  m.  S.  of  tbe  N.  village  meeting-bouse,  West- 
moreland, in  a  vein  of  feldspar  and  quartz.  In  mica  slate,  along  with  molybdenite;  fine  crystals 
at  Pieimont.  in  wbiie  limestone,  on  llie  land  of  Mr.  Thomas  Cross.   In  JHow.,  crystals  occssion- 
hlly  6  im  .long,  at  Norwich  (N  j!.  part),  in  gray  quartz;  at  Bolton  abundant,  the  foims  seldom 
interesting;  spsriugly  at  Chesterfield,  Cheater,  Sturbridge,  Hinsdale,  and  Williamsburgb.  In 
Oemn.,  at  Branch  rill  e,  dark  greenish  blue  (manganapatiU),  also  in  greenish  white  and  colorless 
crystals,  highly  modified  and  resembling  the  Swiss,  in  short  pearly  while  prisms  with  rough 
basal  planes;  at  Leete's  quarry,  near  Slony  Creek.   Iu  Jiew  York,  large  crystals  of  apatite  are 
found  in  St.  Lawrence  Co.,  in  granular  limestone,  with  scapolite,  titanlte,  etc.,  at  Hammond, 
Oouvemeur;  In  Kossie,  with  titanite  and  pyroxene,  2  m.  N.  of  the  village  of  Oxbow;  also  on  the 
bftok  of  Yroomau  Lake,  Jefferson  Co. .  in  while  limestone ;  Sanford  mine.  East  Alorlab,  Essex  Co., 
in  magnetite,  which  is  often  thickly  studded  with  six-sided  prisms;  st  Ihe  Iron  mine.  Brewster, 
Putnam  Co.:  nearEdeoville,  Orange  Co.,  asparagus-green,  in  white  limestone:  in  the  same  region, 
blue,  grayish  green,  and  grayish  white  crystals;  2  m.  S.  of  Amity,  emerald-  and  bluish  green 
crystals;  at  Long  Pond,  Kssex  Co.,  with  garnet  and  vesuvianlte;  fibrous  mammillated  {eupyr- 
^■roUe)  at  Crown  Point.  Essex  Co..  about  a  mile  south  of  Hammondsville,  in  large  quantities, 
quarried  for  agricultural  purposes.   In  Nea  Jerset/,  on  tbe  Morris  Canal,  near  Suckasunoy,  of  a 
brown'color,  in  massive  i^rniotlte;  with  the  magnetite  of  Bryam  mine;  Mt.  Pleasant  mine  neat 
Mt.  Tea  bo.  In  a  low  hill  near  tbe  junction  of  Rockaway  R,  andBurfat 
JIfetidow  Cr..  f  m.  from  the  canal.  In  masses  sometimes  6  in  through; 
at  ljurdstown,  Sussex  Co.,  where  a  shaft  has  been  sunk  and  the 
apatite  rained;  masses  brought  outweigh  occasionally  200  lbs.,  and 
aonie  cleavave  prisms  have  the  planes  8  in.  wide.    Iu  Penn.,  at 
XKiiperville.  Delaware  Co.;  In  Chester  Co.,  at  New  Garden;  io  Bucks 
Oo.^.  at  Southampton,  manganestan,  Oenth.    In  Maryland,  near 
Sallimore..  In  DeUneart,  at  Dixon's  quarry.  Wilmlngtoo.  of  a  rich 
blue  color.   In- JV!  Carolina,  in  highly  modified  clear  yellow  crystals 
^f.  6,  p.  768),  also -in  slender  greenish  prisms  with  biddeulte,  rutite, 
emerald,  dolomite,  inuscovite,  etc.;  at  Stony  Point,  N.  Carolina,  one 
ojT  latter  babit  seemed  to  be  a  cru'clform-twin  with  Iw.  pi.  s(f.  10). 

Jd  Canada,  in  North  Elmslcy,  and  psssing  into  South  Burgess, 
In  avi  extensive  bed  10  ft.  broad,  3  ft.  of  which  are  pure  sea-green 
apaifte,  and  outside  of  this  mixed  with  limestone,  and  sometimes 
occix  rring  In  prisms  a  foot  long  and  4  In.  throng,  with  pyroxene 
And  pblogopite— a .^u^amif/ts containing  only  0*5  chlorine  (Hunt);  k\„  Co.  V  n  TT  AW 
wmilMT  in  Ross:  at  the  foot  of  Calumet  Falls,  la  blue  crystals;  «  " 

Also  near  Blaisdell's  mill  on  the  Gatinenu;  at  St  Roch,  on  Ihe  Achlgan,  clear  rose-red. 
SAxetli  jstlne,  and  colorless  crystals,  with  auglte. 
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In  extensive  beds  In  the  Laurentlon  gnefss  of  Canada,  nflially  associated  vlth  ItoaiWM. 

and  accompanied  by  pyroxene,  amphibole,  titacite,  zii-con,  garnet,  Tesuvfanite,  and  nuuiy  o(bn  ; 
species.   PromineDt  mines  arc  In  Ottawa  county,  Quebec,  along  the  Lldvre  river  Id  the  tovi»-l.T;«  | 
of  Buckingham,  Templeton,  Portland,  Hull,  and  Waketield.   Also  in  Renfrew  county.  Outui  . 
and  in  Lanark,  Leeda,  and  P^ontenac  counties.    The  yield  in  1889  was  30.500  tons.   Tlie  t-ri  rt : 
of  apatite  are  sometimes  of  enormous  size:  one  crystal  from  Buckingbam.  Ottawa  Co.,  Qu'clxc,  , 
weighed  650  lbs.  and  measured  12i  inches  in  circumference  | 

Apatite  was  named  by  Weruer  from  aTtardetv,  to  deceive,  older  mioeralogiais  bavQig  rafemd  I 
It  to  aquamarine,  chrysolite,  amethyst,  lluor,  schorl,  etc.  i 

For  a  comprehensive  review  of  the  occurrence  of  apatite,  phosphorite,  and  calcium  plic» 
phate  in  general,  see  R.  A.  Penrose,  U.  S.  Q.  Surv.,  Bull.  49,  1888,  who  also  gives  an  exictw 
nibliography.  On  the  Canadian  deposits,  see  Harrington,  G.  Surv.  Canada,  1-50  G,  1877-7;, 
Vennor,  Rep.  G.  Surv.  Canada,  1870  et  seq.;  also  Hoffmann,  1.  c.  ref.  on  p.  765.  Od  ib^ 
apatite  of  Norway,  see  BrOgger  &  Reusch,  Zs.  6.  Ges.,  27,  646,  1875:  Kyt  Mug.,  26.  255.  If^'-.  \ 

H.  Sjogren.  G.  FOr.  FOrh.,  6.  447,  1888;  G.  Ldfstrand,  ibid.,  12,  145, 207, 1890;  G.  Tor«II.  ihid..  : 

& 865.   QTi  the  phosphorite  of  varlons  locsdities,  see  ref.  on  p.  766-    See  also  PliOE^I,a'i: 
odules  below.  I 
Alt.— bee  osteoUte,  etc.,  below.    Moore  and  Zepharovich  have  described  apatite  altered  lo  . 
sallalte  from  Fresno  Co.,  California.  Zs.  Er.,  10,  240, '1885. 

Artif.— Early  obtained  by  Deville  &  Caron  (C.  R..  47,  085,  1868,  and  Ann.  Ch   Pbys..  67, 
443,  1863).   Lecbartier  bas  shown  (C.  R.,  66,  172,  1867)  that  an  arsenic  apatite  may  be  madt  try 
fusion  together  of  culciura  arsenate  and  calcium  chloride;  and  that  from  the  same  at  a  kiver  ; 
temperature  an  arsenical  wagnerite  Is  obtained  in  cryslals.   See  also  FouquS-IiCvy,  Synth.  Kio.,  I 
S62,  1882,  Bourgeois,  Reprod.  Hlo.,  178,.1884.  ! 

ReL— >  Ekaterinburg.  Miu.  Russl.,  2,  80,  1854;  see  also  ib.,  6,  86,  1866,  where  the  niUi 
widely  varying  angles  for  different  localities  are  compared.  A  review  of  the  angles  for  apitfte 
from  different  locHlities  is  given  by  Baumbauer,  Zs.  Kr.,  18,  81,  18d0,  in  part  quoted  on  p.  T6i 
»  Cf.  Scbrauf.  Ber.  Ak.  Wien,  62  (1),  745  ei  geg.,  1870.  also  Atlas  xviii-xx;  earlier  Hiid, 
IbIs,  1824,  Kk.,  1.  c.  'Cf.  Klein.  Jb.  Min.,  485,  1871.  *  Questioned  by  Scbrauf.  but  naud 
by  E.  8.  D.,  see  •  below.    •  Sti  Qver,  Att.  Acc.  Torino,  3.  125,  1867,  6,  868,  1871.  •Schauf. 

I.  c.   1  Klein.  Uotentulzbacb,  Jb.  Min.,  131,  1872.   '  Schmidt.  Tavetsch,  Zs.  Kr.,  7,  551. 

•  E.  8.  D..  Paris,  He.,  Am.  J.  Sc.,  27,  480,  1684.  »  Fliok,  Nordmark,  Ak.  H  Slockh,  Kk, 
12  (S),  No.  3,  42. 1886.  "  Weisbach.  Ebrenfriedersdorf.  Jb.  Min  ,  2,  24»,  1882.  "  Vrba,  Pisei^. 
Zs.  Kr..  15.  464,  1889.    »  Hidden  and  Washingtou,  Am.  J.  Sc.,  33,  608,  1887. 

Etehing-figuret,  B&umhauer,  Ber.  Ak.  MQnchen,  6.  169,  1876;  Ber.  Ak.  Berlin.  86^  1697, 
447,  1890.       Pusirevsky,  quoted  by  Kk.;  alsoBaumh.,  Zs.  Er..  18, 41. 1891;  Hid.,  Ann. Uinc!, 

10.  147,  1876.    ■*  R^TOcUve  indieet,  Heusser,  Pogg.,  87,  467,  1862.   Elattieiip,  Vater.  Zs.  Kr., 

11,  581,  1886.   Pyroeleetricity,  Hankel,  Wied.  Ann.,  6,  52,  1879. 

OsTEOLiTE  is  a  masslre  impure  form  of  calcium  phosphate,  and  according  to  A.  H.  Church 
(Ch.  Mews,  16, 150, 1867).  after  analyses  of  specimeus  from  various  localities,  it  is  to  be  regardtd 
as  an  altered  apatite.   TiM  OTdlnaiy  compact  variety  looks  like  lithographic  stone  of  while  to 

fray  color.  It  also  occurs  earthy.  H.  =■  1-3;  G.  =  2'8-8-l,  fr.  Osthelm  near  Hanan,  Broneit: 
-86,  tbid..  Church;  luster  feeble  or  wanting.  Excepting  Impurhies,  it  has  the  compo^tica  <A 
apatite,  although  most  analyses,  excepting  those  of  Cliurch,  do  not  show  fluorine  or  cbkRine. 
Analyses:  5ih  Ed.,  p.  633.  634.  Named  from  o<jt4ov,  bone,  and  AiBos,  since  bones  <xwA 
largely  of  the  same  phosphate. 

Epifhobphoritb  B>-e£thaupt,  B.  H.  Ztg..  26,  194,  1866.  Occurs  renlfonn.  of  Bcaly-graauliT 
structure,  luclinlug  to  fibrous,  vitreous  luster,  leek-  to  celandine-green  coldr.  with  a.  = 
O.  8-125.  According  to  Richter  it  fuses  with  much  difficulty,  and  affords  indications  cf 
phosphoric  acid,  lime,  iron  protoxide,  alumina,  and  a  veiy  little  silica;  not  tested  for  fluorine  oi 
chlorine,  because  of  too  little^  material.  Occurs  with  garnets  and  graphite  In  a  ciystallliie  rock, 
but  locality  unknown. 

Talc-apatitb  Bermann,  J.  pr.  Cb.,  31.  101,  1844.  An  apatite  friHn  chlorite  slate  uiv 
Zlatoust,  containing  a  large  percentage  of  magnesia  in  place  of  part  of  the  lime,  aodlovin 
flpeclflc  gravity.  It  occurs  in  O-sided  prisms,  grouped  or  single;  H.  =:  5;  O.  =  2*7-2-75:  luster 
aull  to  earthy;  color  milk-white,  yellowish  externally;  feebly  translucent.  Anal.,  HenunD. 
deducting  9*60  insoluble  material  as  impurities: 

P.O.  4811      CaO  41-44      MgO  8  65      Fe.0. 1-10      CI  0-92      SO.  2-82  F  uniA 

Berzelliis  suggests  that  the  magnesia  may  have  come  from  the  gangue.   According  to  Votgcr 
it  is  an  altered  impure  apatite.   Some  magnesia  is  present  in  many  apatites  (Bischof). 

Htdroapatitb  Damtnir,  Ann.  Mines,  10,  66,  1866.  In  mammillary  concretions,  looklogt 
little  like  chalcedony.  H.  =  6-S.  G.  =  S-10.  Color  milk-white.  Subtransparent.  Compcii- 
tion  that  of  a  hydroui  apatUe.   Analysis  by  Damour: 

P.O.  40-00        CaO  47-81         F8-88        Ca8-60        B.0  6-80  =  90*67 

Heated  in  a  tube  It  decrefdtates  and  g^ves  out  ammonlacal  water.  Found  near  8L  Ginuf> 
the  Pyrenees,  in  the  fissures  of  a  brownish,  femiginoua,  ar^llaceons  schist,  a  nek  wUeli  V* 
iu  distant  affords  wavellUe. 
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Besides  the  defioite  mineral  pha^halM,  iDcludlog  normal  npaiite,  phosphorite,  etc..  there 
sre  also  eklcndve  deposits  of  amorphoiu  phosphates,  consisting  Umly  of  "  bone  phosphate  " 
(CftiPaOs),  of  great  economic  Importance,  though  not  haviug  a  d^lte  chemical  composftloa 
and  hence  not  strictly  belonging  to  para  mineralogy.  Here  belong  the  phosphatic  nodalcs* 
coprolites,  bone  beds,  gaano,  etc. 

pHoaFRATio  NoDULEa.  CoPHULiTSS.  Phosphatlc  nodules  occur  In  many  fossitlferoiui 
rocks  of  different  ages,  anil  are  probably  tu  all  cases  of  org^ic  origin.  Tbey  sometfmes  present 
a  spiral  or  other  interior  struclure,  derired  from  the  animal  orgnoization  that  afforded  thom,  and 
in  such  cases  their  coproHtic  origin  is  unqiicstlouable.  In  other  cases  there  is  no  definite  or  only 
a  concretionary  structure.  Phosphatic  nodules,  from  the  Lower  Silurian  rooks  of  Canudii, 
ooniaiu  someUmes  fragments  of  shells  of  Lioguta  aad  Orbieula,  wbl<^  shells,  unlike  most  others, 
eonstst  largely  of  phosphates,  'lliey  are  found  In  the  Chazy  funnation  hi  Alhimetie  Id.. 
Hawkesbury.  R.  Quelle,  nod  elsewhere.  Tbey  have  been  Investigated  by  T.  3.  Hunt  (Logan's 
Bep.  Can.,  1851-93,  186S,  mid  Am.  J.  Sc.,  17,  285,  1854). 

The  nodular  phuspbatic  deposits  are  most  abundautly  developed  in  the  Tertiary  of  South 
Carolioa,  where  they  have  beeu  extensively  mined  since  1868.  There  are  three  principal  regions; 
first,  near  Charleston,  north  tiod  east  of  the  city,  from  Waudo  river  and  the  eust  brauch  of  the 
Co(^r  river  un  the  uortbcaat  to  Rantowles  ci-eek  and  St<»ie  river  on  the  souihwesi.  Again, 
west  of  the  above  from  the  £)dlsto  river  to  Horsvshue  creek,  and  flua11)[  between  Bull  and  Inond 
riven  with  the  deposits  of  Cousaw  and  Beaufort  rivers  and  those  of  Chisholm  island.  Thei-e  are 
also  other  points  where  Ibe  nodules  h»ve  been  obtained.  They  are.  iu  guueral,  must  abundant 
in  river  bottoms,  where  they  have  been  washed  loeethef  from  their  original  beds. 

The  nodules  are  irregular  in  form  and  range  from  (he  size  of  a  pea  or  larger  up  to  a  ton; 
the  larger  masses  often  formed  by  the  union  of  many  small  nodules,  'lliey  vary  m  hRrdnesB 
from  8  to  4  and  in  specific  gravity  from  2  3  to  2'6.  They  have  no  crystalline  structure,  but 
•ometimes  are  distinctly  concretionary.  In  color  they  vary  from  light  gray  lo  brown  and  rarely 
Jet  block.  Chemically  they  usually  consist  of  from  SO  to  60  p.  c.  or  more  of  bone  phosphate, 
witii  6  to  8  p.  c.  calcium  carbonate,  4  to  6  p.  c.  organic  matter  and  moisture,  and  a  variable 
amount  of  sand.  The  nodules  are  accompanied  by  the  remains  of  marine  life  of  various  forms* 
•harks'  teeth,  etc. 

Phosphatic  deposits  also  occur  in  Xortb  Carolioa,  Alabama,  and  Florida.  Those  of  Florida 
bave  come  into  prominence  recently  (since  1889),  and  have  already  assumed  considerable 
economic  importance.  The  beds  have  beeu  traced  from  near  Tallahassee  and  Gainesville  through 
Madison  and  Alachua  counties,  along  a  Hoe  nearly  250  miles  long,  running  a  Utile  east  of  south 
to  the  mouth  of  Peace  R.  Into  Charlotte  Harbor,  lie  beds  are  chiefly  m  Hulison,  Alachim. 
Levy,  Marion,  CItras,  Hernando,  I^isco,  Hlllsboro,  Polk,  and  De  Soto  counties.  The.maiu  point 
of  Interest  is  at  Dunuellon  between  Marion  and  Citrus  Cos.  "The  Florida  phosphate  hss  been 
called  FloridUe  by  Cox  (Proc.  Ainer.  Assoc.,  p.  260, 1890).  Much  of  it  Is  a  hard  phosphate  rock 
{rock photphaU),  sometime  a  "  pea  like  phosphorite";  there  is  also  a  conglomerate  and  agahi  it 
is  soft  and  plastic;  it  Is  stated  to  average  about  80  p.  c.  or  more.of  bone  pnosphate. 

Other  phosphate  depodls  occur  In  the  greensand  of  England,  In  N.  Wales  (L.  BllurianX 
Id  Belgium,  France,  Russia,  etc.  See  further  0.  U.  Shepard,  South  Carolina  Fhoepbatea 
<Charledton.  1880);  Penrose,  U.  S.  Q.  Surr.,  Bull  46, 1888,  referred  to  above  and  here  quoted 
irom;  also  on  the  Florida  deposits,  Cox,  1.  c..  Darton,  Am>  J.  Sc.,  41,  lOS,  1601.  also.  In  general, 
the  authors  quoted  above  (p.  768). 

GoAKo.   Ouaoo  is  bone  phosphate  of  lime,  mixed  with  the  hydrous  phosphates,  and  gener- 
ally with  some  calcium  carbonate,  and  often  a  little  magnesia,  alumina,  iron,  sitica,  gypsum, 
and  other  Impurities.   It  often  contains  9  or  10  p.  c.  of  water.   It  Is  often  granular  or  oolitic; 
«lao  compact  through  cousolidation  produced  by  inflltrating  waters,  in  which  case  it  Is  frequently 
lamellar  in  structure,  and  also  occaaiunally  stalagmitic  and  slalactitlc.  Its  colors  are  usually 
ffTBylsh  white,  yellowish  and  dark  hrowo,  and  sometimes  reddidi.  and  the  luster  of  a  surface  <n 
fracture  earthy  to  resinous.   Shepard's  PyrocUtnte  (Am.  J.  Sc.,  22,  97,  1856)  is  nothing  but  the 
liard  guano  from  Monk's  Island,  Caribbean  sea,  the  mass  of  which  he  nnmed  Pyroguanite.waAec 
the  wrong  idea  of  its  having  undergone  the  nciion  of  heat;  In  a  later  notice  (Ibid..  23,  404.  1882) 
Shepard  suggests  that  pyroclasite  may  be  a  "uniform  compound  of  monetite  and  monlte"  or  "a 
mechAuicai  mixture  of  the  two."   Phlraoo's  Sombreriu  (J.  Ch.  Soc..  IB,  277.  1862)  is  similar  to 
pyrocUsite  from  Sombrero,  as  shown  by  A.  A.  Jullen  {Am.  J.  Sc.,  36.  483,  1868).   The  waters 
which  have  filtrated  through  the  guano  at  Sombrero  have  altered  the  coral  rock  adjoining,  turning 
it  more  or  less  completely  into  pliosphateof'liineof  a  yellowish  or  brownish  color;  andpuosphaUc 
stAlagmites  and  stalactites  i-esinons  iq  fracture  are  common. 

Shepard's  massive  Qlaubapaiite,  yellowish  brown  to  chocolate-brown  in  color,  and  In  fibrous 
sialftctiles,  from  Monk's  islnnd  (1.  c).  is  also  in  all  probability  merely  the  guano  rock  above 
described.  He  says  the  miocral  contains  151  p.  c.  of  sodium  sulphate,  with  74-0  of  calcium 
pliosphate,  and  10*8  of  water;  but  -such  a  compound  is  hardly  a  possibility,  and  th&fact  of  its 
ex'IsteDce  needs  confirmation.  The  name,  from  glauber  and  apatite,  alludes  to  the  composition 
l^be  mineral  includes  also  "tabular  ctTstals."  which  may  possibly  be  (ruiAAt,  although  ih« 
oornposition  Is  against  it  For  analyses  of  the  gunno  of  Hexillones  ue  Domeyko,  O.  R.,  90. 
1880. 

For  various  guano  minerals  see  monetite,  siruvitc,  brushite,  metabnitblte,  martinite,  etc 
p.  784,  etc.;  also  stercoriti.-,  p.  826  ^ 
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•50.  PTROUOSPRITB.  GrOn  Blyspat,  Minera  plumb!  vlrldls  pt.,  WaU.,  Mia.,  268, 
174B.  Mine  de  Plomb  verte  Fr.  Trl.  Wnll.,  1.  536,  1858.  GrQnbleierz,  Brauableierz,  Sehvttu. 
Dmden  Mag.,  2.  70,  1761,  2,  467,  1765  (with  obs.  on  ideDtitj).  GrUn  Bleyera,  Phohvor- 
■AVmsHALTiG  (fr.  Zscbopau),  Klapr.,  Crell's  Anb.,  1,  894,  1784.  Green  Lead  Ore,  Brovn  Lead 
Cte.  Piiospbttte  of  Lead.  Pbosphorsaures  Blei,  Phospborblei,  Buntbleierz,  Oerm.  nomb 
pbaqiiuiie  Ft.  Polycbrom,  Pyromovphit.  Hautm.,  Haodb.,  1089,  1090.  1813.  Tnkubeublei  il, 
ito.,  leSQ.  Polyspboerit  Breith..  Cbar.,  54,  1882.  Nusslertte  lJaithau$er,  Bamiel,  Ann.  Ol 
Pbn.,  62,  217.  lt)36  MlesH  Breith.,  Handb..  385,  1841.  Cheroklne  Shep.,  Rep.  Canton  Mfawk 
IHHi.  Mill..  407.  1857,  Am.  J.  Sc.,  24,  38,  1857. 

H-exagonul,  with  pyramidal  hemihcdrism'.    Axis  d  =  0-7362;  0001  A  1011  = 
*40'' 22' iLidinger'. 

Feoma*!  c  (0001,  0);  »n(1010,  /),  a  (1120,  <-2):  2r(10il,  1),  y  (203l.  2),  ir  (4041.  4).  *(1121,S-2). 

A-MEles:  cat  =  40"  22'.  r.y  =  59°  32'.  ct  =  73'  37',  «  =  55°  49';       =  37°  47f ,  jfj/'  -  51*  Si', 
=       20'.  M'  =  48"  52',  M  =  26'  53',  ax  =  55'  53'. 

Crystals  prismatic,  with  faces  m  striated  vertically,  and  often  in  rounded 
bftirel-^iaped  forms;  also  in  branching  groups  of  pvisniatic  crystals  in  nearlj 

painllel  position,  tapering  down  to  a  slender 
poiut.  Of  ten  globular,  reniform,  andbotryoidal 
or  verruciform,  with  usually  a  Bubcolumn&r 
structure;  also  fibrous,  and  granular. 

Cleavage:  m,  x  (1011)  in  traces.  Fracture 
subconclioidal,  uneven.  Brittle.  H.  =  3*5-4. 
G.  =  6-5-7-1  mostly,  when  pure; '5'9-6'5,  when 
containing  lime.  Luster  resinous.  Color  green, 
yellow,  and  brown,  of  different  shades;  some- 
times wax-yellow  and  fine  orange-yellow;  also 
gniyish  white  to  milk-white.  Streak  white, 
sometimes  yellowish.  Subtranspireiit  to  snb- 
tninslucent.  Optically  — .  Sometimes  bmial, 
and  increasingly  so  as  the  anioun:  of  anenie 
increases.   Cf.  mimetite,  p.  772. 

Vur. — 1.  Ordinary,  (a)  In  erysiala  as  described;  souietlmes  yellow  and  in  rounded  fonns 
■nKTcMingcamiyy\\te{piettdo-eatnpylile).  {b)lijaeiciitaT- Andtno»$-lik€TiRgreffKi\OBs.  (e)  Concre- 
tionary  groups  or  masses  nf  crystals,  having  ibe  surface  angular,  (a)  F^out.  («)  OronWor 
muunte.   {f)EaTihy;  iocnistiiig. 

3.  PolysphceriU.  Containing  lime:  color  brown  of  different  sbndes,  yellowisb  gray,  pale 
yellow  1o  nearly  white;  streak  wbiie;  G.  =  5'89-6-44.  Karely  in  separate  crystals;  usually  in 
noups.  globular,  mnmuiillary,  vcrrucifonn.  MiesiU,  from  Sifes  in  Bobeniia,  is  a  brown  variety. 
Jhuaieriie  is  similar  and  impure,  from  Nusadre,  near  Benujeu,  France;  color  yellow,  greeoisb. 
orfrayiah;  G.  —  6043.  6%«rojUne  is  milk-white  or  pinkish  wbfte  in  color,  and  occurs  in  sligbily 
acmninUed  ^irlstns,  and  also  liotryoidal  and  massive;  G.  =  4'8  (?);  from  the  Canton  mine, 
diei«hee  Co.,  Georgia.  3.  Chromiferout;  color  brilliant  red  and  orange.  4.  Anenifcnia; 
•CQkH-ipven  10  while;  G.  =  5  5-6*0.  .6.  Paet^mnerphoua;  (a)  after  galena;  (6)  cemsule. 

Soth  ihe  green  and  brown  colors  occur  with  ue  pure  pboaplbate  of  lead,  as  well  as  tbrt 
contahmig  calcium. 

Comp.— (PbCl)Pb  P,0„  or  also  wi-itten  3Pb,P,0,.PbCl,  =  Phosphorus  pentoi- 
ide  15-7,  lead  protoxide  82*2,  chlorine  2*6  =  100*5,  or  Lead  phosphate  89 '7,  lead 
chloride  10-3  =  100. 

The  pbospboriis  is  often  replaced  by  arsenic,  and  as  the  amount  increases  the  species  paflses 
Into  mimelite.    Cfllcium  also  replaces  the  lead  to  a  considerable  extent, 

Anal.— 1,  Hilgcr,  Jb.  Min..  129,  1879.  2-5,  Jaonettaz  and  Michel,  Bull.  Soc.  Hin.,  4, 196^ 
1881.  6.  Rivot,  quoted  by  Jannetlaz  and  Michel.  7,  Hidegb,  Zs.  Kr.,  8,  585, 1888.  8,  Beddle, 
Min.  Msg.,  6,  31,  1882.  9-11.  Collie.  J.  Cb.  Soc.,  66,  93.  1889.  12,  Petersen.  Jb.  Min..  SS8, 
1071.  19, 14  Seidel.  quoted  by  Sandbergcr,  Jb.  Min.,  222,  1864.  16, 16,  Kcraten,  Schw.  J., 
63. 1  etteq..  1831,  also  other  anals.  of  the  normal  variety.  17,  G.  Barruel,  Ann.  Oh.  PbyB..6S, 
217,  1887.    18-23,  Jannettaz  and  Michel,  I.  c 

1.  Ordiauaif. 

P.O.  As,0,  PbO   CaO  CI 

1.  DembRCh,  (Mi«Hew  16  90    —    80-80  0-4S  318  insol.  0-81  s  W-«9 

a.  Ema  15-73     —    83  18     —    2-62  =  100  57 

A  Emmendiogen  15-67     —    81-73    —    3-78=  100  09 
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B.  P«0,  A»,0,  PbO  CaO  CI 

A.  Joachimstlial  16  S9  —  76  66  —  2  45  FeO  8  00  =  98-90 

6.  Hof3gnind  17  18  —  79  80  -  2  47  FeO  0  87  =  lOO  M 

6.  Huelgoei  18  10  —  77  87  1  25  2  43  FeO  0  15,  CaF,  1-80  =  m 

7.  Schemoitz  IB  M  —  80  97  0*25  2  54  -  99-70 

8.  Leadhillft  lS-63  —  81-81  —  S-68  irou  itfa{Mplule0*46s;l(|0iqr 
».              &rang9  16-7  —  814  —  86  =  «-7 

10.  ■'       green  15-9      _      _      _  2-6 

11.  ytUovi  15  B      —    81-6      —  38 
3:  Containing  CdUium. 

M.  Scliapbach.  16-25  0  61  77-17  8  28  2-62  F.Cu.O  fr.  ^  »■» 

18  B&deDwetler.  UKMr-y«^fow  16  11  0  66  77  46  2  40  2  64  =  99  27 

14                     darkorange  15  88  069  77  45  8  46  and. 

15- Freiberg             G.  =6  093  [19  861  —  72  17  6  47  1-94  =  99  94 

16.  Mies                   O.  =  6  444  I18-85]  —  75-88  8  71  S  Q5  =  99-94 

Vi.  JhtuieriU  10-80  4  06  52-64  12-90  l-95FeO2-44,8iO.7-fl0sl0W 
8.  CanUtining  Arunic 

18.  Harienberg  14-66  S  TS  80-78  —  8  45  =  100  45 

19.  Zscliopau  lS-56  8*84  79*88  —  2-86 »  KtO  OS 

90.      "  18-98  8  64  78  88    —    8  85  FeO  1  ?!( =  W*94 

81.  Roughten  OllI  11-81   8i»8   77-29    —    8  81  =  99-69 

88.  Cornwall  B-80  9  88  83  03    —    8-68  =  100  09 

A  calfium  vanadopyromorphlte,  with  O.  =  6'9~7'0,  from  LeadhilU  gave  Collte:  Lead 

Shospbale  52  0,  lead  vanadate  19  2.  calcium  pbospbate  15  6,  lead  chloride  11-4.  J.  Ch.  Soc. 
5.  94.  1889. 

Pyr.,  etc.— lo  the  closed  tube  gives  a  white  sublimate  of  kad  chloride.  B.B.  Id  (he  forceps 
fuses  easily  (F.  =^1*5),  -coloriDg  the  dame  bluish  greej;  on  charcoal  fuaea  wiiliout  reduction  to 
a  glolmie,  which  on  cooling  assumes  a  crystalline  polyhedral  form,  while  the  coal  laooatel 
while  from  chloride  and.  Dearer  the  assay,  yellow  from  leud  oxide.  With  soda  on  charcoal 
yields  metallic  lead;  some  varieties  contain  arsenic,  and  give  the  odor  of  garlic  In  R.F.  on 
cbarccAl.  With  salt  of  phosphorus,  previously  sattrraied  wiili  copper  oxide,  givcs.ao  azure-bltis 
color  to  the  flame  when  treated  in  OF.  (chlortnc).    Soluble  in  nitric  acid. 

Obs.— Pyromorphite  occurs  principally  in  veins,  and  accompaoies  other  ores  of  lead. 

Occurs  at  PPullaouea  and  Huelgoei  in  Brtitany;  at  Zachopau  and  other  places  in  Baxouy;  at 
Pfibram,  Mies,  and  BI«istadt.  In  Bohemia:  at  Sonnenwirbef  near  Freiberg;  Clausihal  in  th« 
Harz;  In  tine  crystals  at  Eras,  Braubach.  in  Nassau-,  also  at  Dernbarh  DearMooiahaurin  Nassau; 
Krauzberg  near  UsInRen;  BerezoT  in  Siberia;  in  the  Nerchinsk  mining  district,  in  fiue  cry&lala; 
Comwall,  urecn  and  brown;  Devon,  gray;  Derbyshire,  green  and  ycUow;  Cumberland,  g(dd«a 
yellow,  in  England;  Leadhilis,  red  and  orange.  In  Scotland:  WIcltlow,  clove-brown  and  yellow- 
ish green,  and  elsewhere,  Ireland 

Pyromorphite  has  been  Tound  in  goo<l  specimens  at  ihe  Perkiomcn  lead  mine  near  Philadel- 
phia, and  very  fine  at  Phenixvillc;  also  in  Maine,  at  Lubec  and  Lenox;  in  New  York,  a  mlla 
south  of  Sing  Sing;  sparingly  at  Souiliampton,  Hassachuaeits,  and  Bristol.  Conn.;  in  good 
crystalUzatloDs  of  brigiit  greeu  and  gray  colors  in  Davidson  Co.,  K.  C.,  also  In  Cabarrus  and 
Caldwell  Cos. 

Earned  from  iivp,jire,  Mop<pt/,  form,  alluding  to  the  crystalline  form  the  globule  aasnmaK 
Oii  cooling.    This  species  passes  iuto-mlmetite. 

Alt.— Occurs  altered  to  galena,  cerussite,  calamine,  calcite,  and  llmonite. 
Fseudoapatite  (p.  764)  is  according  to  Frenzel  a  pseudomorpb  after  pyromorphite. 
▲rUf.— See  mluetite. 

Ra£— ■  Baumh.,  as  shown  by  etching- figures,  Jb.  Mln.,  411, 1876.  *  Hatd.,  Breisgau,  Mto. 
Mobs,  a,  134,  1835;  Rose  obtained  xx  =  87*^53'.  Pogg.,  9,  209.  1827.  Sbs.  gives  green  cryat.. 
Zschopati,  XX'  =  37°  46',  Pogg.,  100.  300,  1857;  Erem.,  green,  Nerchinsk,  kc*  =  87°  481'  ud 
87°  41 ,  Vh.  Mln.  Ges.,  22,  179,  1886.  and  Zs.  Kr,  13,  191, 1887.   ■  Uaid.  I.e.,  Erem.  1.  c. 

B61.  MnSBTITB.  Hinera  plumbi  Vlridis  pt..  Plumbum  arsenlco  minemilsalum.  Wall, 
IVliu.,  296,  1748.  Plorab  vert  arsenical  (fr.  Andalusia)  Proust.,  J.  de  Phys..  30,  !J04.  1T87. 
Idem  (fr.  Rozlers,  with  anal.)  Pourerop,  Hem.  Ac.  Sc.  Paris.  1789.  Araenikalischea  Bleyers 
y^m.  Min  .  2.  224,  1794.  GrDnblelerz  pt..  Buntbleierz  pt.,  Flockenerz,  Traubenblcl  pt..  Arswi- 
cuaures  Blei,  Qerm.   Arsenate  of  Lead,  Green  Lead  Ore  pt.    Plomb  arsenlat^  Fr.  Pyromorphite 

Bt.  JfoAa.   Mimetlae  Beud,.  Tr.,  8,  594. 1888;  Mimetene  Sup.,  Min.,  .1886;  Mlmeteslt  BrtUk^ 
[nndb.,  889.  1841;  MltoeUt  Baid.,  Handb..  1840,  Qloeker,  Syn.,  1847.    Eampylit  BntA., 
Urtudb.,  a.  291,  1841. 

Uex^onal,  with  pyramidal  hemihedrism'.   Axis  6  =  0*7224;  0001  A  1011  sa 
•39*"  50'  Haidinger.'   Observed  forms  as  in  pyromorphite.   Also ': 

h  (8180,  i      ;i  (3l6l,  3-1).   Angles:  aa"  =  87'  81*',  «  =  55"  IV,  it*  =  48'  38'. 
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Habit  of  emtals  like  pyromorphite ;  sometimeB  rounded  to  globnlar  foniu. 
Also  in  mammillary  crusts. 

Cleavage:  x  imperfect.  Fracture  uneven.  Brittle.  H.  =  3*5. .  G.  =  70- 
7-25.  Luster  resinous.  Color  pale  yellow,  passing  into  brown; 
omnge-yeMow;  white  or  colorless.  Streak  white  or  nearly  ao. 
SubtransiHiient  to  translucent. 

OpUcaHrofteu  biaxial.  Bertrand^  has  sbowo  that  while  ihepbosphatfr 
pyromorpliile,  Is  normally  uaiaxial.  the  nraeoate,  mlmetite,  la  biaxial 
and  sometimes  wllh  aa  angle  (2E)  of  64°,  JoiiatingvorgeDsludt.  A  basal 
section  shows  a  division  into  six  triangulai-  svciurs  with  ax  pi.  parallel 
to  the  sidi-sof  the  hexagon  and  Bx»  (— i  Jawneltazand  Michel  ban 
extended  these  observatioDs  with  nnalyses  and  shown  the  incresse  lai 
biaxial  character  with  increase  of  arsenic  in  passing  from  pure  pyro- 
morphile  ihrougli  Its  arscuical  varieties  to  purt;  niimfftite. 

v«r.— 1.  Ordinary,   {a)  /no^»<afa.  usually  in  rounded  aggre^tes 
(4)  <^p*itoryorfllamentou8,  especially  marked  in  a  varieiy  from  St.  Prix- 
BOUs-Beuvray,  France:  somewhat  like  nsbestus,  and  straw-yellow  in  color,    (c)  Concretionary. 

2.  C€Uc^erou».    Here  belongs  a.variety  from  Villevieille  near  Pontgibaud,  Puy-de-Ddme. 
Hedyphaae  (p.  775)  formerly  was  placed  here,  but  seems  to  be  distinct  optically. 

8.  Cmmning  muck  photphorie  aeid.  CtompirffM.  from  Drygill  in  Cumberland,  basO.=7'216, 
and  is  in  barrel-shaped  crystals  (whence  the  name,  from  icaitnukQi.  eurvedi,  yellowish  lo  brown 
and  brownish  red. 

Comp.— (PbCl)Pb.A8,0 also  written  3Pb,A8,0,.PbCI,  =  Arsenic  pentoiide 
23-2,  lead  protoxide  74'9,  chlorine  2-4  =  100*5,  or  Lead  arsenate  90-7,  lead  chlo- 
ride 9*3  =  100.  Phosphorus  replaces  the  arsenic  in  part,  and  calcium  the  lead. 
£7idb'chit8  (p.  774)  is  intermediate  between  mimetite  and  vanadinite. 

Anal.—!,  Rivol,  quoted  by  Janoeltaz  and  Michel.  2,  3,  Jannettaz  and  Michel,  Bull.  Soc. 
MIn.,  4.  200.  1881.  4.  WOhler,  Pogg..  4,  167,  1825;  Dufrenoy,  Min..  3,  26(f,  1856.  5,  Damour. 
Bull.  Soc.  Min.,  84. 188S.  6,  J.  T.  .Smith,  Am.  J.  Sc.,  30,  348,  18S5.  7,  Massie,  Ch.  New% 
46,  216,  1862.  8,  Oeuth,  Am.  Phil.  Soc.,  24,  33,  1887,  also  other  anals.  9,  Rg..  Fogg.,  91, 
S16.  1854.   Also  Lftngban,  Klutaro  Iwaya,  6.  FOr.  FOrh.,  5,  872, 1880. 

O.    '  AsiO.  P,0.  PbO  CaO  O 
1.  Zacatecas  28  06    -    70-47    —    2-SO  =  10108 

5.  JohaongeoivaiBladt  28-41    tr.    75  10    —    1-91  =  100  42 

a  "  "ii  ie  1  08  75  02  —  2-81  =  9952 

4.               "  22  10  0-62  76  02  —  2-50  =  101-24 

C.  Pontgibaud  19-66  8  44  71-82  8  48  8  57  =  100-44 

6.  Pbenlxville,  Imon^eOou  7  82  28  17  0  14  74  68  —  8-88  -  101-28 

7.  Eureka,  eolorlMi  e'92  88-41  tr.  7618  —  2  22  =  100-81 

8.  DxiTongo.  pmtdom<rrph$  6-686  84-07  0-Oft  71-40  0-67  2'47  clay  0-65,  ign.0-&7=100*48 

9.  Cumberland,  Cempgtiit  7-218  18-47  8-84  76  47  0-60  2*41  =  10110 

Pyr.,  etc.— In  the  closed  tube  like  pyromoiphite.   B.B.  fuses  at  1,  and  on  charcoal  fflves  in 
an  arsenical  odor,  and  is  easily  reduced  lo  metallic  lead,  coaling  the  coal  at  first  wuh  lead 
chloride,  and  later  with  arsenic  trioxide  and  lead  oxide.   Gives  the  cliloriue  reaction  as  under 
pyromorphite.   Soluble  in  nitric  acid. 

Obs.— Occurs  at  Wheal  Unity,  near  Redruth  in  Cornwall,  aud  at  several  other  of  the  Cornish 
mines;  alsont  Beer  Alston  in  Devonshire;  Rou^hten  Gill,  Drygill,  etc.,  in  Cumbcrlnnd;  formerly 
at  X/eadhilis  and  Wanlockhead  in  Scoilaud.  At  St.  Prix  in  the  Department  of  the  Saone,  in 
France,  in  capillary  crystals;  at  VillevieiUe.  near  Pontgibaud,  Puy-de  D6me;  at  Johnnngeorgea* 
stadt,  in  tine  yellow  crystals;  at  Nt-rchinsk,  Siberia,  In  reniform  masses,  brownish  red,  also  in 
fine  crysiftis,  also  at  Ziunwald,  and  Badenweiler;  Lftngban,  Sweden;  Mine  graode,  Marqueta. 
Chili;  Peru.  Al  the  Urookdale  mine,  PhenixTttle.  Pa.,  crystals  of  pyromorphite  capped  with 
znimetile;  at  the  Cerro  Gordo  mines,  California. 

P.seudomorph8  (annl.  8)  in  reticulated  crystalline  groups,  perhaps  after  anglesitc,  have  been 
described  by  Genth  and  Rath  from  the  Mlna  del  Diablo,  Duraogo,  Mexico.  Am.  Phil.  Soc.  24, 
88.  1887. 

Named  from  niftj}Tij$,  imitator,  it  closely  resembling  pyromorphite.  BeudaDt'a  word 
mimetete  is  inadmissible,  because  wrongly  formed.  -Shepard's  modification  of  it,  mimetene,  he 
has  rejected  for  mimetite  iu  his  Inst  edition.  MimetiU  is  the  correct  form  In  view  of  tlie  deriva- 
tion.   Molis  united  this  species  with  pyromorphite. 

Artif. — Formed  by  fusing  togeth(.'f  arsenate  niid  chloride  of  lead,  and  dissoMng  out  after 
ward  the  e.\ces^of  chloride,  Lechartier.  C.  R.,  66  172, 1867.  Michel  has  described  the  format)  n 
of  ciystals  varying  like  the  natural  mineral  from  the  phosphate  to  the  arsenate  aud  ahowioE  Uk< 
optical  Characters.   Bull.  Soo.  Min.,  10.  133.  1887. 
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Ra£~-'  Baumbauer,  as  sbown  by  etching- figures,  Jb.  Mia.,  411,  1678.  *  JchanngcorgeD* 
stedt,  Uaid  ,  Hid.  Mobs.  2. 185. 1825;  Scbabus  gives  same.  Eremeyer  gives  h  -  O  ?^.  0  7^51, 
07285.  0-7315  fur  fuur  VKrieties  from  tbe  I^ercbiosk  mfniDg  district,  Vli.  Hio.  Ges..  22,  170 
ttieq.,  1886  andZs.  Kr..l3,  101,  1888  (full  abstract).  >Mlr  (quoting  Huld  .  I.e.,  wbo  does 
not  amntte  pyromorpblte  nnd  mimetite)  gives  tbe  same  list  as  for  pjruinorphile,  p.  481.  Krem. 
(ref.  aWe)  adds  A,  n.  ^Btd.,  Bull.  Soc.  Hin.,  4.  88, 1881,  6,  254,  1882:  also  Jaontittaz,  ib.,  4, 
p.  89;  Jannelloz  and  Michel,  ib..  4.  p.  IM:  Uichel,  lb.,  10,  188.  1887. 


fiSS.  VANADINTTB.  Ptotnb  bruD.  Braunbleierz  of  ZimAwa,  early  authora.  Cbrom&te 
de  plomb  brun  (fronf  DescoUI's  aoal.)  Brongn..  Miu.,2,  204,  1807.  Vauadiubleierz  O.  Axe. 
Pogff.,  29,  453.  1838.  Vaaadlnlt  e.  KobeU.  Oruudz..  283,  1888.  Vuoadale  of  Lead.  Vanadin- 
qNttli,  ViinHdiubleispath,  VaDadinsaures  Blei,  Qerm.   Ploruu  pardo  Domejfko. 

Endlicbtte  Oenth.  Am.  Phil.  Sou.,  22,  867,  April  17.  1885. 


HexHgonal,  with  pyramidal  hemibedrism. 
=  •39"*  25'  56"  Vrba.' 


Axis  a  =  0-71318;  0001  A  1011 


Fcnrma*: 
«  (0001.  O) 


aoia  /) 


a  (llSO,  1 2} 
A  (2ld0,  i-l)^ 


(T  (10i8.  i)' 


r  (101*2.  if 
»  <10ll.  1) 


g  (6OS2,  !)?« 
s  (8OS1,  8/ 

•  (USS,  1-2/ 


(XT  =  15"  20* 
er  =:  28°  21' 
<y  =  88°  42^ 
flff  =  84'  4' 
m  =  67'  56" 


ev  =  85'  87*' 
w   :=:  54°  56' 
at  =  65°  10' 


OT"  =  68'  26' 
m'  =  55°  18" 
ve'  =  88°  48 
9i  =  i8*  19* 


mu 

ov 

am 


4  (ll3l,  2-8) 
« (Slftl,  8-|)< 


80*  61' 

44°  sa* 

71'  39' 


=  56" 


1. 


m 


6. 


Figs.  1.  8,  PiDal  Co.,  Arizona.  Pfd.   2,  Endliehite.  Lake  Valley,  Sierra  Co..  N.  H..  Id. 
4,  Cdrdoba.  Webaky.    5.  Yuma  Co.;  Arizona.   6,  Basal  projection  ot  S. 


Crystals  prismatic,  with  smooth  faces  and  sharp  ed^es;  sometimes  cavernons, 
the  crystals  hollow  prisms;  also  in  rounded  forms  and  in  parallel  groupings  like 
pyromorphite.    In  implanted  globnlea  or  incrnstations. 

Fractare  uneven,  or  flat  cotichoidnl.  Brittle.  H.  =  2*75-3.  0.  =  6  •66-7*33; 
6*880  Carinthia,  Kg.;  6*863  Berezov,  Struve.  Lnster  of  snrface  of  fracture 
resinous.  Color  deep  ruby-red,  light  brownish  yellow,  strsw-yeltow,  reddish  brown. 
Streak  white  or  yellowish.   Subtranslucent  to  opaque. 
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Com^— (PbCl)Pb,V,0.„  also  written  3Pb,V,0,.PbCl,  =  Vanadiom  pentoiide 
19*4,  lead  protoxide  78-7j  chlorine  2*&  =  100*6, or  Lead  Tanadate  90-3,  lead  chloride 

»-8  =  100. 

Phospborns  is  sparingly  present,  also  sometimes  arsenic,  both  replacing 
vanadium.  In  endlichite  the  ratio  of  V  :  As  =  1  :  1  nearly.  A  pyromorphite, 
from  Leadliills,  carrying  a  large  amount  of  vanadium  ia  mentioned  on  p.  771. 

Anal^l,  Flight.  J.  Cli.  See..  25,  1058,  1872.  S.  Frenzel,  Min.  Uiith..  3.  OH  1880  (Jb. 
MlD.,  078.  1675).  8,  Gentb,  Am.  Phil.  Soc..  Oct.  3,  188S.  4, 6,  Rg.,  Ber.  Ak.  BerliD,  601.  lf«0; 
4,  G.  0  086,  6,  Q.  =  6-878,  both  containiog  lODie  quartz.  6,  DoeriDg;  Bol.  AcmI.  CieDC., 
C6rdoba.  6,  496. 188a  7,  NordatrOm,  O.  FOr.  FOrb..  4, 267, 1879.  8,  Rg..  Mln.  Cb.  £rK.,3Sl 
1880.  9-11.  Oeoth.  Am.  Phil.  Soc..  33,  865, 18»5.   18.  H.  F.  Eelkr,  ibid.;  frum  13  nearly  80 

S.  c  gangue  (quarts,  etc)  has  beea  deducted.  18-10,  Oeotb,  1.  e.  Also  Loadhills,  ColUa. 
.  Cta.^.,  8S.  94.  1888. 


1. 

8. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
18. 
18. 
14. 
10. 


S.  Africa 

WaDlockhead 

•< 

(Mrdoba,  (mm 

ti 

BOlet 
Arizona 

Uke  Valley,  M.  H. 

4t  (t 

Oracle,  Axbona 

<•  u 

Tavapai  Co., 


•  081 


■847 

8-868 
8-078 

7-  100 

8-  684 


V,0. 
19-24 

17-  98 

18-  04 

18-  40 
SO-88 

19-  49 

17-  61 

18-  68 
17-87 

17-  74 

18-  98 
17-16 
18  64 

lo-gs 

7-94 


As,O.P.O.  PbO  CI 


—  8-76 
0*84  0-87 

—  0-78 

—  I'OO 


034 
1-88 
8^ 
480 
<r. 
18  88 
10-78 


1-41 
067 
0-89 
089 

tr. 
0-72 

<r. 


78-43 
78-97 
78-89 
78-78 
74-38 
74-58 
7918 

77-  28 
79  48 

78-  81 
77-49 
77-47 
77-96 
78*48 
7910 


3-56 
3-84 
808 
3-86 
319 
3-44 
3-84 
3-40 
3-S9 
3-49 
341 
3-46 
869 
8*40 
8*18 


=  100-2^ 
CaO  8  08  =  100 
=  08*87 

ZnO  0-94  s  99*19 

ZdO  8-48  =  100-88 
Zn(HD}0  2-91,  BtO,  etc  O-O 
Fe.0. 1-89  ^  100  08  \=mrU 
=  100-71 
=  100 
=  100-28 

FOtO,  0-48  =  100-71 
=  101-89 

CuO  018,  Fe.0, 0-O4s100« 
CaO  0*84  =  100-77 
=  100 


Pyr.,  eto.— In  the  closed  tube  decrepllates  and  yields  a  faint  vbite  aublimat«.  fi.B.  fuses 
easily,  aiid  on  cbarcoal  to  a  black  lustrous  mass,  vhich  in  R.  F.  yidds  metallic  lead  and  a  coatinr 
of  l«id  chloride;  after  completely  oxidizing  the  lead  in  0:F.  the  black  testdue  gfTcawiih  salt « 
jdkosphorus  an  emerald  green  bead  in  R.F.,  which  becomes  Tight  yellow  in  O.F.  GItcs  tba 
chlorine  rcactioo  with  the  copper  lest.  Fused  with  8  parts  of  potasdum  bisulpbate  forms  s 
clear  yellow  mass,  which  on  cooling  reddens,  becoming  finally  of  a  pomegranate-yellow  color. 
Decomposed  by  hydrochloric  acid. 

If  uiiric  acid  be  dropped  on  the  crystals  they  beocme  first  deep  red  from  the  wparaiion  of 
Taeadic  oxide,  and  then  yellow  upon  Its  aolutlon. 

Olia.— Thia  mineral  was  first  discovered  at  Zimumn  In  Mexico.  Del  Hio.  htXet  obtained 
among  some  of  tbe  old  workings  at  Wanlockhead  In  Dumfriesshire,  where  it  occurs  in  small 
globular  mnsses.  on  calamine,  and  also  in  small  hexagonal  crystals;  also  at  Berezov  in  the  Ural, 
with  pyromorphite;  nnd  netir  Kappel  in  Cariuthia,  in  crystals;  at  UndenAs,  BOlet,  Sweden.  In 
the  Sierrii  de  Cdrdoha,  Argentiue  Republic.   South  Africa  (anal.  1). 

In  the  U.  States,  spAringly  with  wiilfeuite  and  pyromorphite  as  a  coating  on  limestone  near 
8ing  Sing,  N  Y.  Abundant  In  the  mining  regions  of  ArlzMia  and  New  Mexico,  often  associ- 
ated with  wulfenlte  and  descloizite.  In  Arizona,  at  the  Hamburg.  Melissa,  aud  other  mines 
in  Yumn  Co.,  in  brilliant  deep  red  crystals;  Vulture,  Phcenix,  and  other  mines  Id  Haiiropa  Co  *, 
at  the  Black  Prince  mine,  also  from  the  Mammoth  gold  mine,  near  Oracle.  Plnnl  Co.;  in  browa 
barrel-shaped  crystals  In  the  Humbirg  dial.,  Yavapai  Co.  In  New  Mexico,  at  Lake  Valley, 
Bierni  Co.  (endliehiU) ;  and  tbe  Mimbres  mines  near  Georgetown.  Sparingly  in  Monlanm  at  the 
Bald  Mountain  mine.  Beaver  Co.    Endlichite  is  named  after  Dr.  F.  M.  Endlich. 

Before  it  was  shown  by  Roscoe  that  the  vanadium  oxide  was  ViO*  instead  of  VOi  it  was 
supposed  that  vanadinite  crystala might  btj  pseudomorphs  after  pyromorphite. 

Del  Rio  discMvered  this  apeciea  at  Zimapan,  and  obtained  from  il,  in  1801,  80-72  of  lead 
oxide,  and  14*8  of  a  new  metallic  acid,  tlie  basis  of  which  he  called  Brsfthronium.  This  remit 
was  later  (1804)  set  aside  by  himself,  and  aUo  by  Descotils,  both  of  whom  made  the  acid  the 
chromic,  and  the  mineral  a  broien  chromate  of  lead.  Tbe  metal  vanadium  was  not  diacoTered 
by  Sefstrom  until  1830,  and  then  in  Iron  made  of  ore  from  Taberg,  Sweden:  and  in  the  saniB 
jear  WOhler  ^owed  that  Del  Rio's  lead  ore  was  a  vtinadaie. 

RaL— '  From  Kappel.  Cariothia,  Zs.  Er..  4,  853.  1680.    Other  determinatioos  are:  Itg., 

J -72699,  Pogg.,  98.  249.  18S6;  Sbs.,  0*71157.  lb.,  100,  297,  1857;  Pfd.,  Pinal  Co..  Aiixooa, 
=  0-71121,  and  Lake  Valley,  Kew  Mexico  (eudUchite),  h  -  0-7496,       =  88*  12^.  Am.  J: 
Sc.,  33  441.  1886. 

*  See  Vrba.  1.  c.  ■  Eenng.,  Ueb.  Mln.,  48,  1854.  *  Sbs..  I.  c.  >  Vrha.  1.  c  *  Weh^T. 
Ctfnloba.  Zs.  Kr..  6.  658. 1881.    ^  Zepfa.,  Yuma  Co..  Arizona,  Lotos,  1880. 
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UKOTFBAirB  AwtAaupf,  Scbw.  3^  «0.  810. 1880. 

llusive,  perhaps  monocliDlc.  Two  cleavages  at  84*.  H.  =  4*5.  Q.h=  S'404  Br.;  8-BS 
LindsirOm.  Luster  resinous.  Color  while  or  yeilowlah  white.  Optically  biajdal  vlth  smmll 
dlTergence,  ooe  axis  visible  in  cleavage  Bectioo. 

Comp.— Appareolly  aualogous  to  mimelite,  but  with  calcium  (and  barium). 

Aaal.~l,  Kersten.  Scbw.  J.,  63,  22,  1831,  as  recalc.  by  Rg..  Mln.  Ch.,  887,  1879. 
8,  Micbaelson.  ibid.  8.  LlndstrOm,  0.  FOr.  FOrb.,  4.  260,  1879,  after  deductlog  some  CaCOt. 
4.  IgelstrOm,  Ofv.  Alt.  Stockh.,  22,  820, 1865. 

O.       AstO.  P.O.  PbO    CaO  BaO  XgO  CI 

1.  Uaghan  88-78  und.  51-0|l  14*09    —     —  ;:-66  = 

8.      ''^  88-61  -8-19  67-48  lO  SO    —     —  8  06  =  108-71 

8.      "       6-88       89  01  0-56  80-80    7-86  8-27  0-38  8  14  Fe«Oi  0*08,  (Nsi,K«)0  0*84 

4.  Pajaberg             81-84    —    88-64»   7  64    —    0-0«  8  00 100-68  [=100-88 

»  Pb  40  20.  PbCl,  11-76. 

From  L&Dgbaa.  Sweden;  also  from  Pajsberg,  but  containing  no  barium.  Named  ttiiv0ayrt^, 
attractive  atpeei. 

Uedypbaoe  hiu  ordinarily  been  Included  aa  a  calcium  varletr  of  mlmetito  to  which  it  seems 
to  corr^wad  In  compoaltioD,  but  if  moDOcHnic,  aa  £uggesie({  by  Ox.  (Bull.  Soc.  Mio.,  4,  98, 
1881),  it  must  atand  iodepeDdently.   It  needs  further  Inveatigailon. 

Pleqhbctitk.   Pleooelttit  L.  'J.  IgeMrSm,  O.  FOr.  FOrh..  11.  810,  1889,  Jb.  XIn.,  2.  40, 


Occurs  In  embedded  grains  with  arsentoplelle  and  an  undetermined  antimonio-araenste  of 
manganese  in  a  gangue  of  hsusninnDite,  rhodonite,  calciie  at  the  Sj&  mine,  Grythytte 
parish,  Ore'^ro,  Sweden.  Massive  with  Indistinct  cleavage.  H.  ~  4.  Luster  resinous.  Color 
grayish  white.  Traasluceot  in  thin  spllutcrs.  Contaios  AaiO»,  8biO»,  PbO,  CI,  but  not 
analyzed. 

Hamed  from  itXeoveKrety,  to  Aow  man,  in  allusion  to  the  fact  that  aeveral  related 
minerals  occur  at  ttie  same  mine. 


4.  Waffoerlte  Group.  Monoclinio. 

Phosphates  of  magnesinm  (calcium),  ifon  and  manganese  containing  flnorine 
(also  hydrozyl).    Formula  B,FPO«  or  (BF)BFO,. 

053.   Wagnerite               (MgF)MgPO,  ;i-9145  : 1 :  l-«)59j   71**  68' 
654.   Spodiosite  (GaF)CaPO.? 
555.   TripUte  (RF)RPO, 

R  =  Fe  :  Mn  =  2  : 1,  1 :  1, 4  : 2,  etc. 

056    Triploidite               (ROH)RPO.  1*8572  : 1 :  1*4925;   71*  46' 

R  =  Mn  :  Fe  =  3  : 1 

007.   Barkinite                 (MnOH)MnA80  2*0017  : 1  : 1-5164:   62"  13|' 


683.  WAGNERITB.  Waguerii,  Phosphorsaurer  Tallt,  Fwsht,  Schw.  J..  33,  269,  1821. 
Maguesie  phoepiiatte  Pleuroklaa  Bnitk.,  Char.,  60,  198.  1888.  Kjerulfin  w»  Kebett.  J, 
pr.  Ch.,  7,  872,  1873. 

MonocHuia   Axes  d  :  i  :  i  =  1-9145  :  1 : 1-5059;  >S  =  •71"  53'  =  001  A  100 
Miller'. 

100  A  110  =  61°  121' »        A  101  =  30*  59i'»  001  A  Oil  =  65"  8J'. 

fV»mu* !  Jf  (8ia  « (101.  -  \Af  f  (084.  fi)  *  (8»8, 

a  (100.  A  (480,  i^f  «(i01. 1-f)  »  (Oil,  1-1)  «  (414.  l4) 

«  <OI0.  Uf  r  (870.  i^f  W  (801,  8.1)  *  (j  12  _  1)  «  *^ 

^  (OOl.  0)  m  (110./t.^Mlr.)  q  (501,  8-i)  ^  .j,,*        ,  >  (313.  1-S) 

.  <4io.  .4)      I  <^  i  (014,  H)        .  mi  - 1^  • 

Jk  tSlO,  *«)  ^        '"^^  r  (013,  i-l)  o  (811,  -  8-3) 

Also  doubtful.  Bgr.>:  h  (890).  k  (054),  C  (l82),  « (^1) 
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FIg.I.  Wo^MT^,  after  Mir.   2.  iQleruf/ltM,  Bgr, 


hh" 
MM" 

mm'" 

yy' 

CUf 

ey 
If 

r 

ev 
em 

CO 


48'  55' 
63"  28*' 
84°  85^' 
•183'  25' 
yO'  44' 

•44"  42' 
71'  8' 
88"  14' 
39*2Si' 
71"  11' 
M'  8' 

110'  r 
85' 44' 
81*  SS* 

M'lr 

48*  8H' 


en 
et 
en 
a$ 

OS 

or 

a'i 

a'M 

oe' 

oo' 

iff 

nn' 

m' 

wi' 


30' 

:58'58' 
;7«"  8- 

r4riff 

;75"21' 

r8fl"  8i' 
:88"  13- 
:  62'  21' 

:T8'4Sr 

:4r  r 
:ar  ir 
rsriy 


Prismatic  planes  yertically  striated.  Crystals  eometimes  large  and  cotne. 
Also  niaasive. 

Cleavage;  a,  ift  imperfect;  c  in  traces.  Fracture  uneven  and  splintery. 
Brittle.  H.  =  5-5  5.  G.  =  3*068,  transparent  crystal;  2*985,  uutranspareutt Rj;. 
Lnster  Titreoue.   Streak  wiiite.   Color  yellow,  of  difl^rent  shades;  often  gnTiab, 

flesh-red,  greenish.  Translucent. 

Optically  -.  Ax.  pi.  |  *.  Bir^  \6X>x.  Bx»  A  <5  =  -  31"  30'  Bgr.,  kjondfineL 
Dispersion  p  >  v  marked;  inclined  nearly  inappreciable. 


WagneHte   8E,    =  44"  48'      SE^  =  48'  8'  Dx. 

A^rufffM   8K,    =  eO'  21'  LI  2£L  =;  59*  80*  Na 

8H^  =  88*  41'  =  Utr  88" 

Refractive  indices: 

Bamle  a  -  1-569  —  1'670 


8E-  ==68*8S"n 
8V.^-8r48^  j^  =  l-6813Bp- 


Var.— 1.  Wagnerite,  in  cryslRla,  often  highly  modified. 

3.  IQeru^ne,  massive  cleavable,  itlso  in  Inrge,  rougli  crystals.  Made  a  new  tpetka  upon 
the  basis  of  an  iacoiTect  auulysis  of  altered  mnterial;  the  identity  with  wagnerite  was  lltat  csilb> 
lisbed  by  Bauer,  Zs.  G.  Ges.,  27,       1875.  Jb.  Mia.,  2.  75,  1880. 

Comp. — A  fluo-phosphute  of  magnesium,  ^MgF)MgPO,  or  Mg,P,0,.MgF,  = 
Phosphorus  pcntoxidc  43-8,  miignesia  49*3,  flnorme  11-8  =  104-9,  deduct  (0  =2^) 
4-9  =  100.    A  little  calcium  replaces  part  of  the  magnesium. 

AnaL— 1,  lie.,  Pogg.  Ann.,  64,  252,  1845.  Also  earlier  Fuchs  (1821)  and  Ebl..  Ber.  Ak. 
Maocheu,  155,  .1873,  cf.  Rg.,  Slin.  Ch;,  700,  1675.  Bauer.  1.  c.  3.  Friedericl,  Jb.  MId..  2, 71, 
1880.   8,  Kg.,  Zs.  O.  Ges.,  31. 107.  1879.   Also  Plsoni.  Bull.  Soo.  Mio.,  2,  48^  1878. 


1.  }\'affneriCe 

2.  Kjtrulfim 
3. 


G.         PaO»   MgO   FeO   CaO  F 
3  068        40-61    46-37  .  4-59   2  88   9-36  t=  103-21 

3  10         42-35   46  01    0-65'  4-81    5  06  Na,0(K,0)  I  M.  Insol.  »-0*  =  1«* 
8-140        44  23   44-47     —    6  60   «-23  ign.  0  77  =  108-30 
'  Fe,0.  and  AUO*. 
From  1,  2  68  p.  c.  SiOs  has  been  deducted. 


Pyr.,  etc. — B.B.  in  the  forceps  fuses  at  4  to  a  gi-eenish  gray  glass;  moistened  with  sulidmrie 
acid  colors  the  tiamc  bluish  grecii.  With  borax  reiicls  for  iron.  On  fusion  with  soda  effervesces, 
but  is  uot  compleicly  dissolved;  gives  a  fiiiut  manganese  rencllou.  Fused  with  sallof  phoqilionw 
iu  an  open  glnss  tube  reacts  for  tluoriae.  Soluble  In  nitric  and  hydrochloric  adds.  With 
sulphuric  dcid  evolves  fumes  of  hydrofluoric  acid. 

Oba,— Wagnerite  occurs  in  the  valley  of  HOllengraben.  near  Werfen,  in  Salzbure,  Austria, 
in  irregular  veins  of  quariz,  traversing  clay  slate.  Named  after  the  Oberbergtatn  Wagnw. 
Kjeruljine  is  from  Kjcirreslad,  near  Bamle,  Norway.  Named  after  Prof.  Tb.  Kjermf  oi 
ChrisUauift  {1828-18S8).   

Artif.— Obiiiiued  bv  Dcville  &  Caron  (C.  R,  47,  985,  1858,  Aun.  Ch.  Phya..  67,  454.  1885) 
by  fusing  anunonium  phosphate  with  mii^^ncsium  UuoHde  and  an  excess  of  magnesium  cbloride. 
Other  Lsomorphous  compounds  were  formed  with  chlorine  In  place  of  fluoriue.  alao  iroo,  lovr 
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guese.  oorretpoDdtDg  to  tri^te,  etc  Liecbartler  (C.  R..  6B,  ITS,  1807)  bw  ofttalned  an  anenkal 
vagnerite. 

R«£ — ■  MId.,  p.  489,  the  predomiDatioff  prism  ijf  of  KlrO  hen,  u  In'kjenilflne  (and 
triplotdite),  is  made  tbe  unit  pr&m.   ■  See  mx.,  L  c  *  Bgr.  on  Kjerulflne.  Za.  Er.,  3,  47^  1879. 

Crtphiolitb.    CrlOoHle  A.  ShumJU;  Aoc  8c.  NtHL  t<  No.  0,  1886  (md  Sept  8^ 

1883)  KryphioIUh. 

Id  smr.][  monocliuic  ciystBla.  tabular  |  a  and  ahowing  the  forma: 

a  (100.  t  i),  «  (001.  0),  « (301.  a-i),  ^  (111,  -  1).  n  (ill.  1).  A-pproilmftte  measured  anglee: 
«  =  65"  62-.  «  =  78*  46'.  <w  =  61"  49*.  e»  68*  1',  «M(  =  M'  W,  mm'  =  88*  44'.  allT 
86'.  un  =  49*  ir. 

H.  about  6.   Brittle.   O.  =  2*674.   Luster  Tltreous.   Color  boney>yellow.  Transparent. 
Composition  uncertaio,  biit  appareatlv  not  far  from  wagnerlte.    Anal.— Scacchl,  on  0*07 
gram  (analysis  corrected  by  Cathrein,  Zs.  &t.,  14.  63S,  1888): 

P,0. 47'5»  MgO  88-78  CaO  14  74 

Regarding  the  ion  as  fluorine,  the  amount  Is  found  to  be  6-93  p.  c.  B.B.  becomes  opaque, 
-without  complete  fusion. 

Found  tu  Vesuvius  in  a  mass  of  a  conglomerate,  consfsting  of  fragments  of  leacltophyre  and 
Tolcanic  sand,  enreloped  in  the  lava  of  187^.  The  crystals  are  conceiued  by  a  coating  of  apatlle, 
hence  the  came  from  Kijv0tof,  conceaUd. 

664.  SPOmOSmi.  H.  v.  TOmg,  O.  For.  Fbrb.,  1.  84. 1878. 

Oithorbombict  In  flattened  (|  b)  prismatic  crystals  with  the  fonna: 

h  (010.  ^-I),  m  (110,  /),  « (081.  S-i),  p  (111,  1).   Angles:  fflffl'"  s  84*.      ae  14r. 

Cleavage:  b  distinct;  e  indistinct.  Fracture  unereo.  Brittle.  H.  =  6-  O.  =  3-94.  Ltutai 
dull  porcelaiU'like,  but  vitreous.   Color  ash-gray,  fncllntnir  to  brown.   Streak  white. 

Oorap.— A  calcium  fluo-phoapbate^  perhaps  (CaF}CaP04  or  CaaPiOa.CaFi.  analogooi  te 
vagnerite  (A,  SlOgrenJ. 

AaaL— C.  M.  Lundstrfim,  1.  c. 

P.O.     CaO    MgO      F     As,0.  CO,     CI    Fe.O.  Al.O.  HnO  B.O  tnsol. 
68-80    49-81     8-87     [4-71]*   0-24    8  00    0  12     124    I'll     O-OS    2'70    1*16  s  100 
•  Inclndtng  loss  [but  the  analysis  should  show  an  ezqeas]. 

Pvt.— RB.  fuses  in  the  ibinnest  splinters  to  s  white  enamel;  doesnot  decrepitate.  Soluble 

In  byarocliloric  aud  nitric  acids  with  effervescence. 

Obs.— From  tbe  Kraogrufva,  Wennland,  Sweden.   Named  from  o-irddfoc,  ath-graff. 

A  relation  to  wagnerlte  wbtcb  bas  MM"  =  84'  86',  U  suggested  by  A.  Sjogren,  (Ibid.,  7» 
066. 1888),  wbleh  suggestion  Is  bere  provlstoDally  accepted. 


666.  TRIPU^B.  Phosphate  natif  de  fer  melang6  de  mangan^  (fr.  Limoges)  Vauq.,  J. 
de  H.,  11,  295,  1802,  Add.  Ch.,  41,  242.  1802.  Kisenpccherz  pt.  Wem.,  1808.  Mangandse 
phosphate  £uca«,  Tabl.,  1.  169,  1806.  Fbuspbormangtkn  Karst.,  Tabl.,  73,  1808.  Mangfut^se 
phosphate  ferrif^re,  H.,  Tab).,  1809.  TripHt  Hautm.,  Haudb.,  1079,  1818.  Elsenapatlt  ]PWAl, 
J.  pr.  Ch.,  18,  499.  1889.  Zwiseltt  Breith.,  Handb.,  3,  299,  1841.  Pboepbate  of  Iron  and  MaU' 
^nese.  Zwieaelit  Qloek.,  Sju..  244,  1847.  Talktriplit  L.  J.  IgelitrSm,  PU.  Ak.  Stodih.,  39, 
Ko.  8.  86,  1883. 

Monoclinic  Dx.'    Massive,  imperfectly  crystalline. 

Cleavage:  unequal  in  two  directions  perpendicular  to  each  other,  one  much 
the  more  distinct.  Fracture  small  concnoidal.  H.  =  4-5-5.  G.  =  3-44-3*8; 
3'617  Peilau,  Berg.  Luster  resinous,  inclining  to  adamantine.  Color  brown 
or  blackish  brown  to  almost  black.  Streak  yellowish  gray  or  brown.  Subtrana* 
Jncent  to  opaque.    Somewliat  pleochroic. 

Optically  +.  Ax.  pi.  nearly  I  to  the  diffiooltj  and  J.  to  the  easy  dearage;  to 
the  latter  Bz«  is  inclined  42°  IQr  led,  and  41"  63'  yelloT.  Dispersion  /o  >  v. 
Axial  angles,  Dx.' : 

2H..r  =  96*  le*        8H..T  =  95*  ST        8H^  =  98*  80'        8H«  =  126'  SC 

CoBp.,  Tar.— (RF)RPO,  or  H,PX»,.RF,  with  R  =  Fe  and  Mn,  also  Ca  and  Mg. 
The  ratio  varies  widely,  in  anal.  1,  Fe  :  Hn  =  1  : 1;  in  2  (zwieselite).  Fe  :  Mn  = 

a  :  1;  in  3,  1  :  2;  in  5,  1  :  7. 

T'-alllriptiie  is  a  variety  from  HorrejOberg.  containing  magnesium  and  calcium  in  larf* 
Mnouat;  it  occurs  In  embedded  grains  of  a  yellow  or  yellowish  red  color. 
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AaaL-l.  EU..  J.  pr.  Ch..  92,  890.  1864.  S,  Hfn.  Cb..  SSI,  1860.  8,  4,  Slewert,  ^^t 
and  dark  colored,  Hln.  MlUli..  m,  1873.  5,  Penfield,  prir.  contr.  6.  IgelstrOm.  1.  c. 

P,0,   FcO    MnO  CaO  MgO  P 
1.  Schlackeawald  a  =  8  77      88.80  20-96  80  00  3-30  8-05  810  E.O  tr.  =:  1IM18 

3.  ■■         ZtaiMOm         80-83   41-42   38-36     —      —    6*00  =  101-00 

8.  Slem  de  Cdrdolw  8S-96  18  80  87-84  4  46    —    4-94  SiO.  018  =  101-82 

4.  "     "       "  81-50  16-07  88-20   6  99     —    7-87  Sfe,0, 3  25  =  HH* 
6.  BrancfavUle  8317  7:69  5414   1-80    —    7-S8  H,0  0  86  =  103  N 
^.  TtOklHptiU  83-83  1613  14  86  14  91  17  43  unde<.=  9618 

Earlier  aoalTsU,  Beneliiu,  Bagemann.  overlooked  tlw  fluorine.   Bee  6tk  Ed.,  p.  MS. 

Pyr.,  010^6.6.  fuses  earily  at  I'S  to  a  black  nugDetlc  globule;  moistened  with  sulpbnik 
add  cokirs  tbe  flame  bluish  gteen.  With  borax  in  O.F.  gives  an  amethystine  colortil  glass 
(mangiiaese);  Id  K.F.  a  strong  reaction  for  iron.  With  soda  reacts  for  manganese.  Wilh. 
sulphuric  acid  evolves  hydroQuoric  acid.    Soluble  in  hydrochloric  add. 

Obs. — Found  by  Alluaud  at  Limoges  in  France,  in  a  vein  of  quartz  in  granite,  accompsufed 
apatite;  occurs  also  at  Peilau  in  Silesia;  from  Uelsiogfors,  Finland;  also  from  Siem  de 
Cordoba,  Argentiqe  Republic,  in  masses  lo  quartz  with  beryl,  apatite,  columbite;  it  is  iu  put 
altered  to  a  mlnersl  like  beterosite.   Also  found  at  Stmebam,  Maine;  at  Branchville,  Conn. 

Zaie$eUt»,  a  eloTe-browa  Tariety,  la  from  RabenstelD,  near  Zwiesel,  in  Bavaria,  in  qoirti 
(0.  —  8-97  Fuclu).  TaUctri^ite  occurs  in  a  rock  carrying  lazulitc  at  HorrsjGberg.  Wemland, 
Sweden. 

Alt.— Often  occurs  coated  with  manganese  oxide  as  a  result  of  its  alteration,  and  ii  sone- 


times  changed  to  a  substauce  near  beteroane,  p.  757. 
Ret— rDjt,_  N.       180.  iggx 


Oriphite  W.  p.  Headden,  Am.  J.  Sc.,  *1,  415,  1891. 

A  problematical  pbosptuite.  occurring  in  embedded  reniform  masses.  Optically  amor^oia. 
Cleavage  none.  Fracture  uneven  to  ooncholdal.  Brittle.  B.  =  0-6.  0.  =~8'401.  Lusier 
reainous  to  vitreous.   Color  dark  brown.  TraasTucenL 

AnaL— 1,  Headden,  I.e.,  mean  of  two  complete  and  three  partial  analyses.  8,  L.G.£aUii*< 
U.  8.  a.  Surv.,  Bull.  60, 185, 1890. 

P,0,  A1,0,  FcO,  MdO  FeO  CaO  Na,0  K,0  Li.O    F     CI  H.O 

1.         88-62   10  18     —    39-64   4  00  7-62«  5  62   0  30    tr.      tr.     O  il   4  29  insol.  0 16  = 

1 100-29 

S.         80-68    8-74  3-80  39  18  1-97  6-73  5  35    tr.    018  3  35  0  25  8  67  CO. 


•  Ind.  0 15  HgO. 


[SIC.  0-48  -  lOO-M 


In  anal.  1  the  oxygen  ratio  for  bases  (including  waier)  to  add  is  1  :  1  very  nearly,  snd 
Headden  suggests  the  formula  RiPgOi*  or  a  salt  of  normal  phosphoric  acid  H*PO».  Ttie  fuct, 
however,  that  no  other  similar  salts  are  known  among  niinenils  makes  thesuggeatiooof  doubtfnl 
Talue.  Other  analyses  gave  conflrmatorr  results,  and  it  is  signiflcaut  thai  JBakius  obtained  «> 
nearly  tbe  same  composition  oa  indep:.-uaent  raiiteriul.  but  the  presence  of  tiuoHoe  lends  support 
(o  Uie  suggestion  that  (he  mineral  may  have  been  derived  from  triplite. 

The  material  analyzed  by  Headden  was  from  the  Hiverton  lode  near  Harney  City,  Pennitieioa 
Co.,  S.  Dakota;  occurs  in  kidney  shaped  masses,  sometimes  50  lbs.  In  weight,  embeddsd  ia 
granite.  Exterualty  the  masses  are  dark  brown  due  to  oxidation.  E^kins's  mineral  was  from* 
un  mine  near  Rapid  City,  S.  Dakota.    Named  from  ypifpo<!,  an  enigma. 

A  phosphate  occurring  In  green  massive  forma  resenibling  apatite,  at  Stoueliam.  He. 
afforded  O.  H.  Drake  (priv.  contr.): 

F,0»    FeO    MnO  CnO  MgO  Na,0  K,0  F 

40-64  88  89   11-47  2 -^S  0  86  6  16   1  57  8-70Fe.Oi0-79,  Al,Oi  1-88=101  89.  dei1iictOr=3F) 

[1 »  =  100 ;» 

It  \a  optically  biaxial  (Pfd.)  and  may  represent  a  new  species;  the  analyda,  however,  does 
not  yield  a  satisfactory  formula. 

Sarcupside.    Sarkopsid  M.  W^ky.  Ze.  Q.  Oes.,  30.  345,  1868. 

Monoclinic?  occurring  in  irregular  ellipsoids,  sometimes  in  distorted  six-sided  plates. 

H.  =4.  O.  —  8-692-8-780.  Luster  glistening  lo  silky  and  greasy.  Color,  on  fiesii  snifter 
flesh-red  to  laveoder-blue.  Translucent  In  thin  aplinters.  Stnak  atraw-yellow,  eoine  grates 
^ve  a  green  color.  Analysb,  Websky: 

I  P.O.  84-73     Fe.O,  8*88     FeO  80  68     HnO  30-67     GbO.8'40    H,0  [1-«4]      F  vii. 

Soluble  in  dilute  hydrochloric  and  sulphuric  adds.   Occurs  with  Tlvlanlte  and  hureanltte  in 
ft  granite  vein  on  a  ridge  between  Michelsdorf  and  the  valley  of  Uie  HtthllMcb  In  Slastft. 
Perhaps  an  impure,  p&rtlalty  altered  triplile. 
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S6&  TBIPIiOXDITB.   O.  J.  Bruih  and  JT.  8.  Dana,  Am.  J.  Sc..  16,  42, 1878. 

■Monoclitiic.  Axes  A:t:6  =  1-85715  : 1  :  1-49253;  fi  =  W  46'  =  001  A  100 
B:  S.  Dana. 

100  A  110  =  •eO"  27',  001  A  101  =  31*  22|',  001  A  Oil  =  •64"  48'. 

Fomu)  I  « (100,  M),  b  (010,  U).  e  (001,  0);  m  UIO;  /);  <  (Oil,  14);  p  ^U,  S-S). 

Angles:  mm  "  =  120*  64',  m*  =  lOB'  88',  m  =  81'  T,  »  =  79*  ST,,  iw^  s  8S*  58,' 
HP  =  6S"  49',  UM  =r  88*  W- 

Crystals  striated  rertically.   Commonly  in  crystalline  aggregates,  parallel- 
fibrous  tocolumnar;  also  divergent, orconfasedly.fibroos  to  ueu-ly 
compact  or  massive. 

Cleavage:  a  perfect.  Fracture  subconchoidal.  Brittle. 
H.  =  4-5-5.  G.  =  3*697.  Luster  vitreous  to  greasy  adamantine. 
Color  yellowish  to  reddish  brown,  in  isolated  crystals  also  topaz- 
to  wine-yellow,  occuaionally  liyacinth-red.  Streak  nearly  white. 
Transparent  to  transloceut.  Pleochroism  faint.  The  axes  of 
elasticity  iii  the  clinodiagonal  section  nearly  coincide  respectively 
with  the  vertical  axis  (3  to  4°  behind)  and  a  normal  to  a. 

Co»i>.-(Mn,Fe)P,0,.(Mn,Fe)OH,  or  4(Mn,Fe)0.P,0,.H,0. 
If  R  =  Mn  :  Fe  =  3  :  1,  the  percentage  composition  is;  Phos- 
phorns  pentoxide  32*0,  iron  protoxide  16*2,  mao^mese  protoxide 
47'8,  water  4*0  =  100. 

AnaL-l.  8,  8.  L.  Penfleld,  L  c. 


1. 
8. 


PiO, 
I  88-11 
88-84 


FaO        HnO       CaO  H,0 

14-88        48-45        0-88       4-08  =  99-85 

18-06        48-98        und.       4-09  quarts  1-09  =  99-08 


Fyr.,  ete.-^In  the  cloned  tube  gives  off  neutrat  water,  turns  black  and  becomes  magnetfc. 
Seises  quietly  in  the  naked  lamp-Onme.  and  B.B.  In  the  forceps  colon  llie  flame  green.  neacts. 
for  manganese  and  iron  with  tlte  Ouxes.    Soluble  In  acids. 

Obe.— Occurs  at  Brsncliville,  Fairfield  Cs>.,  Coun.,  intimately  associated  with  eosphorite, 
dfckin»>ultc,  lithiopliilite.  and  otiier  species,  in  a  vein  of  albiilc  erautte.  In  ciystalliue  form 
triploidite  is  very  similar  lo  wagnerite,  and  as  the  formulas  of  the  latter  species  and  of  tripUte 
■re  dosely  annlogous,  it  is  concluded  that  the  three  species  are  isomorpbous:  iu  tilploldiie,  the 
liT-drozyl  (OH)  lakes  the  place  of  tbe  iluorine.  Named  from  trtplite and  fl6oi,form,iu»\luri.<m 
to  the  close  sim!l8rity  betweeu  the  two  specie?. 

Trfpliteaiso  occurs  III  Bmnchville  (iiiial.  5,  p.  778),  but  it  CRDOOt  be  concluded  from  (his 
fact  that  triploidite  is  only  nn  altered  triplite,  which  lias  lost  its  Uttorlne  and  taken  up  water, 
for  tbe  analyses  of  tiiplMdite  were  made  on  perfectly  clear  glassy  crystalline  fragments. 


657.  SARXXNTTB.  A.  l^jdgren^Q.  THr.  FQrh.,  7. 724, 1885.    Polyarsenlte  X.  J.  Iifel$trdm, 

Cfv.  Ak.  Stockh.,  42,  267,  1885,  Bull.  Soc.  Miu.,  8,  360,  1885. 

Monoclinic    Axes  d:h:d  =  2-0017  : 1 : 1-5154  i  /3  =  68"  13i'  =  001  A  100 
Flink'. 

100  A  110  =  60*'  33',  001  A  101  =  45°  59',  001  A  Oil  =  53*"  17' 


A*rkinite,  Flink. 


Fonu< :  a  (100.  i-i),  b  (010.  M),  e  (001.  O);  ta  (110.  /);  p  (021. 
Si);0(ill.  1). 

Angles:  mm"'  =  191*6',  mm' s *6B*  64',  s=  189" 8*,  ems: 
76*45',  00  =  66°  89^,  d^tf  =  79*4^,  «^  =  110'M'.  ffl'0  =  *86'8e'. 
mo  =  "SI'  8*. 

< 

Crystals  somewhat  elongated  |  axis  h  and  flattened  |  a. 
Faces  a  striated  vertically  or  nneven,  c  uneven.  Some- 

ill 


times  grouped  in  spherical  forms. 
Oleavage:  prismatic  (?)  distinct.    H.  —  4-5.   0.  =  4*17-4*19.  Ltuter  greasy. 
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Color  rose-red,  flesh-red,  reddish  vellow.    Streak  lieht  rose-red.    OptictOIjr  -i 
Double  refraction  Btrong.   Ax.  pi.  |  o.  Bx  A  ^  =  —  54  .  Ax.  angle  about  83^  Bt| 
Comp.— Mn^As  0,.Mn(OH),  or  4MuO.Ab.O,.H,0  =  Arsenic  pentoiide  431 
manganese  protoxide  53*3,  water  3*4  =  100. 

AnaL— 1,  C.  H.  LuodstrtVin.  G.  FOr.  FOrh..  7,  73S.  1686.  3,  H.  O.  SOdertMunn.  Ofr.  U 
Stockh.,  42,  858. 1880.  8,  A.  Bamberg,  O.  F5r.  FOrh..  10,  881, 1888L 

O.       Ab,0,  P,0(  MdO  H.O 

\.  Barkiniia      4  145      41-60  0  31   5160  S  OAFbOO  SS,  FeO  0 18,  CaO  1-40.  JfgO  Off. 

[CO,  0-7«.  In»l.  0-88  =  lOl  fl 

8.  itotoorHnAs  4  085  |  88-04  —  60  18  8  15  SlhO«  120.  CaO  2-89.  HgO  O  TS,  CO.  S  5L  = 
8.  Fa^rg^  41-60    tr.    51-98  8  48  CaO  1'88.  HgO  0-88  =  86-50  [lOu  1 

Pyr.,  etc. — B.B.  decrepitates  and  fuses  willi  some  difflciiU;  to  a  black  sliiniug  Don-ini^i;c 
globule;  with  soda  on  cliarcoal  a  browalab  mass  aod  arsenical  odbr.  lu  tbe  tube  eiTes  c& 
water,  becomes  brown,  aod  the  residue  reacts  for  muuganese  with  the  fluxes.  Easily  soiuUe  ia 
hydrochloric  add. 

Obs.— SanUnjef  is  from  tbe  iroD-mangaoese  mines  Of  Pajsberg,  Sweden.  Kamed  fra 
valpxtros,  moM^  fleth,  in  double  allusion  to  tbe  blood-red  color  and  greaqr  luster.  IVfte 
swifts  is  frcan  tbe  oi6  mine,  Qrythytte  parish,  Orebro,  Sweden. 

Heft—'  Czyitau  Irom  Hatstig  mine  (anal.  8).  Pajfiberg,  O.  F&r.  Fftrh.,  10^  880^  1888. 


5.  Amblygonlte  Oronp.   UonooIiBic,  Triclinia 

668.  Dnraagite  Na(AlF)A80«  Honodinic 

ik:iid  =  0'7716  :  1  :  0*8250;  fi^UUV 

669.  AmUygonite  Li(AlF)PO«  Triclinic 

d:hi6  =  0-7334  ;  1 !  0*7633;  a=108'"61',  fi^QT  48',  y^WiT 


868.  DURANOITB.  fl>.  /.  BmA,  Am.  J.  Sc.,  48. 179. 1889: 

Monoclinic.  Axes  d  :i :  =  0*77168  :  1 :  0-82499; /J  =  64* 4r  =001  A IW 
Blake,  Des  Glolzeaax'. 

100  A  110  =  34"  55',  001  A  101  =  60"  37-6',  001  A  Oil  =  36'  44|'. 

Forms^i  a(100.<-{)k  ft (010,  M);  m  (110, « (081,  8-1);  }>  (111,  -  1):  ff  (Il9,  i),  r (111,1). 


Flgi.  t-8,  after  DesClolUMix. 
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In  ciTStals;  habit  oblique  pyramidal  m  and  n  predominating;  faces  usnally 
QDeTen. 

Cleavage:  m  distinct.  Fracture  uneren.  Brittle.  H.  =  5.  G.  =  3-94-4  07. 
Luster  vitreoos.  Color  orange-red,  light  and  dark.  Streak  cream-yellow.  Trans- 
lucent. 

Opticall/  — .  Ax.  pL  _L  A.  Bx»  A  ^  =  -  26"  7',  Dispersion  p>  v  feeble; 
horisontal  distinct    Axial  angles,  Dx.: 

aH«.r  =  80'  68'  8ILj  =  80'  49'  Dr. 

Comp. — A  fluo^rronate  of  sodinm  and  aluminium,  Na(AlF)AB04  or  AlAsO^.NaF 
=  Arsenic  pentoxide  55*3,  alumina  24*5,  soda  14*9,  fluorine  9-2  =  103*9,  deduct 
(0  =  2F)  3*9  =  100.  Part  of  the  aluminium  is  replaced  by  ferric  iron,  and  a 
httle  of  tne  sodium  by  lithinm. 

AnaL— 1,  3,  G.  J.  Bnuh,  light  colored  cryslali.  I.  a  8^  6.  W.  Haves,  dark  cmlals,  um. 
J.  Sc.,  11.  464,  187Q. 

Al.O*  FctO,  Mq.Oi  NaiO 
20-68  4-78  ISOMdO  1166 
20-0»  6  06  1-28  ■'  U-86 
1718     0-28    2-08  18  06 


O. 
8*94 


407 


A8,0, 

65  10 
68-22' 
68  11 


LI.O 
0  81 
0-70 
066 


F 

undet. 
undet. 
7-67* 


=  lOSiW 


"  Swarded  as  too  low. 


A  second  trial  gave  F  =  7*49  p.  c. 


Pyr.,  •to. — In  the  forceps  fuses  at  2,  glrlng  ao  iDtesse  soda  flame.  In  the  closed  tube 
blackens  at  a  moderate  temperature,  but  reeiuDS  its  color  on  cooling;  at  a  bigher  best  fuses  easily 
to  a  yellow  glass  aud  gives  a  faint  wbite  ToTatile  sublimate,  etcblng  tbc  tube  sHgbtly.  Tbe  same 
in  the  open  tube,  with  evolution  of  acid  fumes,  reddeoiog  litmus  paper.  On  charcoal,  B.B.  fuses 
readily  and  gives  a  white  sublimate  with  astFongaraeni(»l  odor  in  R.T.  With  soda  and  charcoal 
powder  hi  a  matrass  yields  a  sublimate  of  metainic  arsenic.  With  tbe  Ouxea  reacts  for  Iron  and 
manganese.   Decomposed  by  sulphuric  add  with  evolution  of  fluobydric  add. 

Ofas.— FouDd  at  the  Barranca  tin  mine,  eighteen  miles  northeast  of  Coneto,  State  of  Durango, 
and  about  ninety  miles  uortbeast  of  tbe  dty  of  Durango,  Mexico.  Occurs  in  a  vein  four  to  six 
incbes  in  ibtckness;  tbe  crystals  are  sometimes  attachra  to  tbe  walls  of  the  vein  (here  the  large, 
light,  orange-colored  variety),  sometimes  with  casslterite  in  the  white  pulverulent  matter  wbmi 
fllla  the  veins  (small,  dark  colored  variety).   The  largest  crystal  found  was  19  x  11  mm. 

R«£— <  Ann.  Ch.  Phya.  4,  401, 1876. 

669.  AMBLTOQMrTB..  AmbWgonlt  BnOh.,  Hoffm.  MIn.,  4.  b,  169, 1817,  Haadb. .  488. 
XontebiMite  Dx..  C.  R„  73,  800, 1247,  1871.   Hebronlt        Ber.  Ak.  HOaobeD,  284.  1672. 

Triclinic.   Axes  dihii  =  0-73337  : 1  :  0-76332;  a  =  108"  5U',      =  97* 
48i',  r  =  106**  26|'  J.  D.  Dana'. 

100  A  010  =  69"  35  J',  100  A  001  =  ^S"  30',  010  A  001  =  67''  38'. 
Fomuii:  a  (100,  «),  c  {001,  0);  m  (110, /'),  Jf(110.'/),  t  (120. 'i-5);  i  (101,  I-i' L,  Dx.) 
AS  sw.  pi.,  A  (101,        H,  Dx  ),  «(021,  '2-i). 

am  =  29°  Sy  «  =  73°  7'  Ih  =  W  24'  eM  =  *92°  20- 
aJf  =  *44°  80'  at  =  37°  10'  as  =  *74*  40'  eJf  =  •66°  80' 
fRjfs   74*   6'        eh~  68°  14'        cm  =:   68°   9'        ae  =  101'  26i' 

Crystals  large  and  coarse ;  forms  rarely  distinct  TJsnally  deavable  to  columnar 
and  compact  massive.  Polysynthetic  twin- 
ning lamelles  common,  parallol  to  I  and 
/i,  two  planes  nearly  at  right  angles  to  each 
other  (89"  8'  Dx.),  and  h  usually  the  more 
p7-pminent,  nearly  bisecting  the  interior 
aug-le  ac  (cf.  f.  2). 

Oleavage:  c  perfect,  with  pearly  Inster; 
ft  somewhat  less  so,  vitreous;  €.(021)  Romo- 
titncs  equally  diBtiuct;  M  (110)  difficult. 
f*rabci;ure  uneyen  to  subconchoidal.  Brittle. 
H.  =6.    G.  =  a-Ol-S-OQ.    Luster  vitreous 
to  greasy,  on  c  pearly.    Color  white  to  pale 
gi-eeniah,  bluish,  yellowish,  grayish  or  brown- 
f^Ji    wliite.    Streak  white.  Subtransparent 
^  t^raazulacent 


After  Dx. 
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Optically  — .  For  the  Penig  mineral  {amUygoniie,  Dx.  1872):  ax.  pi.  inclicec 
\%\°  to  n,  67i**  to  Cj  and  the  plane  (5)  X  Bx.  inclined  almost  eqaally  to  a  and  c, 
normal  angles  Sa  ~  80''  52',  tfc  =  80"  35',  Dx.  Bx^  inclined  ir  40'  to  edge  n  c 
>?,  =:  1-594  Na.  -  Dispersion  p>  v  small.    2Er  =  86°  23',  2E,  =  86"  21'. 

Some  vaiietiea  {ynont^atUe,  Dx.,  1872,  see  below)  are  also  opiioUlr  negative,  but  the  ix. 

J I.  is  inclliKd  about  SS'  to  o  and  6S*  to  a.  Bi^  nearly  |  edge  a/c  Axial  angles  lug»  and  viri- 
ble: 


Refivctlve  Indices: 

«  =  Vm  fS  =:  1-B08  r  =  1-W7  Lery-Lcz. 

Comp. — A  fluo-phosphate  of  aluminium  and  lithium,  Li(AlF)PO,  or  AlPO,.LiF 
=  Phosphorus  pentoxide  47  9,  alumina  34*4,  lithia  101,  flnorine  12*9  =  lUo-J, 
deduct  (0  =  2F)  5-3  =  100.  Sodium  often  replaces  part  of  the  lithiam,  a&d 
hydrcxyl  part  of  the  fluorine, 

Cf.  Rg.,  Jb.  MIn..  1,  15,  1883,  and  Min.  Ch.  £rg.,  6. 1886,  who  takes  a  somewbat  diffetrei 
Tlew  of  the  cranposiUoD.   He  regards  the  water  aa  due  to  gradual  alteratiou  and.  proposes  Ur 

formula:  AlJ,  +  2(RiP0«  +  A1.P.0.)  or  perhaps  |  gLifpJ^'tii'ftA.l.P.O,- 
AnaL— Fenfield,  Am.  J.  Sc.,  18. 296,^  1879.       *    *         '  '  * 

G.  P.O.   AliOi  LiO,  Na,0  H.O  F 

1.  Penig  I  46-24  38-55  8-97  2  04  1-75   It  26  Mq,0>  018  =  105-M 


%.  Moniebras,  A  8  088  |  47  09  88*28  7*93  8-48  S'S?  9-98  CaO  0-S4  =  10415 

8.  Aubam,  Me.  8  069  |  48-48  88  78  9-46  0-90  8  57  6  30  =  102-48 

4.  llebroD,  Me.,  A  [48-53]  8412  9*64  0  34  4  44  6  24  =  102-31 

6.  Paris,  Me.  8-085  4  48-81  8S-68  9-8^  0  34  4-89  4-82  KiO  0-08  =  101-69 

6.  Hebron.  Me.,  B  8  033  |  47-44  88-90  9  24  0-66  5  05  5*45  =  100-74        [=  lOl  U 

7.  Branchville,  Ct.  8  033  |  48-80  84-26  9-80  0-19  5  91  1-75  Fe,0.  0-29,  Md,0,' O  lfl 
6.  Moatebras,  B  8-007  {  48-34  88  55  9  52  0  33  6-til  1-76  CaO  0  65  =  100  45 

Other  annlyses.  Pisao],  C.  R.,  76,  79,  1873;  Kbl.,  1.  c.;  Rg.,  Ber.  Ch.  Qes.,  78, 1873.  tboe 
are  quoted  in  Mio..  Sth  Ed.,  App.  n,  p.  371,  1675;  see  also  fith  Ed.,  p.  646.  where  tlie  arl^ 
analyses  of  Berzellusand  of  Rammelsberg  are  quoted. 

Pyr.,  etc.— In  the  closed  tube  yields  water,  which  at  a  high  beat  is  acid  and  corroda  tk 

?:ln88.  B.B.  fuses  easily  (at  2)  with  intumescence,  and  becomes  opaque  white  on  cooling.  Ctrion 
he  tlame  yellowish  red  with  traces  of  green;  the  Hebron  variety  sives  an  intense  litbia-m),- 
molstened  with  sulphuric  acid  givra  a  bluish  green  to  the  itame.  Wiib  borax  and  salt  of  pbi» 
phorus  forms  a  transimrent  colorless  glass.  In  line  powder  dissolves  easily  in  sulphuric  acid, 
more  slowly  in  bydrochtoric  acid. 

Oba.— Occurs  at  Olmrsdorf  and  Amadorf,  near  Penig  In  Saxony,  where  it  is  wm^w^*^  will 
tourmaline  and  gnruet  in  graniie;  near  Geier,  Saxony;  also  at  Arenoiil,  Norway.  At  HoDlebnn 
Creuze,  France,  in  two  varieties,  cf.  below. 

In  the  U  Slates^  in  Maine,  at  Hebron,  embedded  In  a  ooane  granite  In  masses,  aooKtiMt 
well  crystallized,  with  lepldolite,  alblte,  quartz,  red,  green,  and  black  tourmaline^  apalite,  tad 
rarely  cassllerlte;  also  at  Mt.  Mica  in  Paris,  8  m.  from  Hebron,  with  tourmaline;  Aubun;  il 
Peru,  abundant  with  spodumene,  petalite,  lepldolite,  etc.  Occura  very  spaitegly  at  Brtack- 
ville,  Conn.,  with  spodumene,  also  litbiophillte  and  other  manganese  puosphates  la  a  vein  of 
atbiiic  gTvuite. 

The  name  amblygor^  Is  from  dft/SX^s,  btuni,  and  y6vv,  angle;  montara$ae  and  hdmiu 
from  the  localities.  The  name  montebraalte  was  firdt  civen  to  normal  amblygonlte  fnmi  Hontebni. 
made  a  new  species  on  the  baaia  of  an  analysis  oj  Moissenet,  later  uiown  to  be  bcorren 
by  PIsanI  and  von  Kobelt  (cf.  App.  t,  p.  10.  ii.  37);  this  name  was  afterwards  transferred  (Di.. 
1872)  to  the  mineral  of  Hebron  (=  hebranite,  Kbl.)  and  to  another  VHrlely  (B)  from  Montelma. 
Iranslurent  aud  greeuf^  in  color,  the  orlgloal  Honlebras  mineral  (A,  dull  white  or  witl  a  nokt 
tinge)  ftnd  that  from  Peuig  being  united  (Dx.)  under  the  name  amblygonlte;  the  twoTsneties 
dicer  in  optical  characters,  as  shown  above,  and  perhaps  also  in  composition;  cL  aaalnn 
1.  2,  (nmhl3-gonite,  Dx.),  which  show  soda  and  but  little  water,  with  theolheraiwls.,whicbkin 
little  soda  and  several  per  cent  of  water. 

Reft— >  On  a  crystal  from  Hebron  in  the  Bmsh  collection,  re-examined  by  the  aathor,cf.Iu 
"Ed.,  p.  M6.  Wttb  Dx. ,  p  =  c,  m  =  a,  i  =  M,  for  the  angles  for  these  three  cleavages  hefin 
(Hebron)  pm  =  75%  pi  =  90*  to  90*  45',  ml  =  44*  to  46l  On  the  Penig  minvial  and  Moate- 
bras A  he  noted  only  the  deavagea  a  and  e,  with  sc  74*  16'.  0.  B.,  87.  S>57.  186%  AM. 
Ch.  Phys.,  27,  885, 1672. 
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B.  Acid  and  Basic  Phosphates,  Arsenates,  etc 

66a   Monetite  HCaPO«  Triolinic 

Natrophite  HNa,JPO,P 


OliTenite  Group.  Ortborhombic. 

Basic  phos{)hate8,  arsenates,  etc,  of  copper,  zinc,  and  lead. 

R,(0H)(F,A8,V)0,  or  (BOH)B(F,Aa,V)0,   B  =  Cn,  Zn,  Pb. 

As  noted  by  Gnitli  this  group  corresponds  In  a  meaun  to  the  monocllnic  Wagnerite  Gronp^ 
p.  776,  which  also  includes  basic  members. 


0*9396  : 1  :  0-6736 
0-9601  : 1 :  0-7019 
0-9733  : 1 :  0-7158 


661.    OUnoite  Cn,(OH)ABO, 

068.   lilwtliniite  Gu,(OH)PO, 

66S.    Adamite  Zn,(OH)ABO, 

664.  Deieloiilte  (Pb,Zu),(OH)yO« 

df :  9 :   =  0*6368  :  1 :  0*8045  or  |<l :  ;  :  a  =  0*9558  : 1 : 0-8045 

Cuprodescloizite  (Pb,Zn,Cn),(OH)VO, 

665.  GaleioTolborthite  (Ca.Ga).(QH)VO. 


566.  Braekelnuohite 
667.  Pkittaeinite 


<Pb,Fe,Mn),V,0,.H,0?  Honoclinio 
(Pb,Cu).(OH).V.O..H,C^ 


568.  Xrlnite  Cn.(0H),A8,0, 

569.  IHlirdiite  Ca.(OH),P.O,      Monoclinic  or  Tridinio 

a       ^  =  3-8252  : 1 :  1-5339   or  =  89**  29^'   >?  =  9^  0^'   y  =  90**  39^' 

570.  PieadonuOachite  Gn,(0H),P04  pt 

571.  Clinoelante  Cii,(0H),A80.  MohocUniC  1-9069:1  :3-8507  80o  30' 
67&.   ChondAneaite  Mn,(0H},A80« 


&ihx6 

67S.    Dofrenite  Fe,(OH),PO,        Orthorhombio  0  8734  :1:0-4262 

alao  Pe.(OH).iFOj. 

574.  LanUte  (Fe.l[g)A],(OH),P.O,  HonocUnic  0-9760 :  1  : 1-6483  W 
i>75.     TaTiatocklto  Ca,Al,(OH),P.O. 

CirroUte  Ca,Al,(OH).(PO,), 

57T.     ^seniosiderlte  Ca,Fe,(bH),(A80,), 


Digitized  by  Google 


784  PHOSPHATES,  ABSEJfATES,  ETC 

S78.   AUaetite       Mn,(OH),Aa,0,        Monoclinic   0-6128:1:0-3338  84M:' 

679.   flyuadelpWte  Mn,(Al,Mn),(OH).,AB,0,  Monoclinic    0*8582  : 1 :  0*9192  ^■ 

D    in  d:h:i 

580.  Plinkite        Mn,Mn(On),AsO.       Orthorhombic     O-ilSl  :  1  : 0  7386 

n  HI 

581.  HematoUte    Mn,(Al,M:n)(0H).A80.      Rhombohedral       i  =  0-8685 
583.  Aneniopleite  R.R.(0H),(A80J.?  B  =  Mn,Ca(Pb,Mg)  B  ~  MD(Fe) 


683.  Manganostibiite  Mn„Sb,0,.? 

Hematostibiite  Hn,Sb,0„? 

diixi  fi 

684.  AtelMtite  Bi,(OH),ABO.   Monoclinic  0*9334  : 1 : 1-5051  70°  43' 


S6a  MONBTmi.   0.  U.  Shepard,  Am.  J.  Sc..  23,  400,  1889. 

Triclinio.   In  thin  rbomboidal  crystaU  with  a  (100),  b  (010),  e  (001),  fft<110), 

M  (110),  the  hemi-prisms  ji,  »  (hkO)  and  /  (hkO),  dome  $  (101). 

Approximate  angl« :  aM  =  42%  =  81',  Ofi  =  17*.  an  ^  28",  ol  =  18%  «  =  TT, 
41^4  —      E.  S.  Dana. 

Crystals  small  with  rough  faces,  often  arranged  in  interpenetrating  gnntpK 

Also  massive. 

Cleavage:  a  distinct.  Fracture  uneven.  Brittle.  H.  =  3-5.  G.  =  2-75. 
Luster  vitreous.    Color  pale  yellowish  white.  Semitransparent. 

Comp.— Acid  calcinm  phosphate,  HCaPO,  or  2CaO.F,O..H,0  =  I^Mphomi 
pentoxide  52-2,  lime  41-2,  water  6*6  =  100. 

AnaL— G.  U.  Shepard,  Jr.,  1.  o.,  after  deductlog  9*78  p.  c.  gypsum. 

I  P,0»  08-28  CaO  41 14  H,0  6-SB   =  100 

Pjrr^B.B.  In  the  forceps  turns  white  and  fuses  to  a  globule  with  ciystallfaie  fseeti;  ffia 
off  water  In  the  closed  tube. 

OlM.— Found  hi  the  Tertiary  limestone  of  the  islands  Honeta  and  Hona,  West  Indies,  nnder- 
nenth  h  bed  of  bird  guano.  Occurs  in  thick  isolated  masses,  mo  or  three  inches  acran,  alio  to 
irregular  seamB  in  gypsum,  and  Id  crusts  llulng  cavities. 

If  ATROFHiTE  Piumi;  meutioned  by  Adam.  Tabl.  Hin.,  45,  1869.  Plsan!,  Hhi.,  S88. 18S3. 
Add  sodium  phosphate,  HNftiPO.  =  Phosphorus  pentoxide  64  0.  soda  S7'9.  water  8*1  =  M 


OliveDlte  Group.  Orthorhombia 

661.  OUVBNITB.  Arsenlksaures  Eupfercra  (fr.  Cornwall)  Elapr.,  Schrft  Ges.  N>t. 
Pr.  Berl..  7,  160.  1786;  Ollvenerz  (fr.  Cornwall)  Wern..  Bergm.  J..  882,  885,  1789.  OlireCopiw 
Ore  Kirwaii.  2,  151,  1796.  Olive-green  Copper  Ore  Bathleigh,  Brit.  Min.,  1.  pi.  U,  f.  8,  ITBT. 
a.  pi.  6.  1802.  Cuivre  arseniatS  en  octaddre  algus  Bmrn.,  Phil.  Tr.,  177.  1801.  Pbanniko- 
chalzltpt.  Havmn.,  Min.,  3,  1042.  1818;  Oltvenkupfer,  Id.,  1045;  Pbarmacolzlt «!.,  10S9,  IM* 
Oilvenlte  pt.  Jameton.  Syst.,  3,  886,  1820;  Leonh.,  Orykt.,  288. 1831. 

Orthorbombic.    Axes  d\h:t~  0*9396  : 1  :  0*6726  Washington'. 
100  A  110  =  43"  13',  001  A  101  =  35"  35}',  001  A  Oil  =  33°56J'. 

Porm«' :   a  (100,  ft  (010,  i-i);   «» (HO,  /);    e  (101,  1-*};    e  (Oil,  l-l). 

Angles:   mm  "  =  •86- 26',   w  =  71"  llf ,   «■  =  W  51',   «  =  47' 34'. 
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Orystnis  priematic,  often  aciculnr;  faces  uanally  somewhat  nneTen,  Also 
globular  and  renifurm,  indiBtinctly  fibrons,  fibers 
fltraighb  and   divergent,  rarely  irregular;  also 
curved  lamellar  and  giuuular. 

Cleavage:  m,  b,  e  (Oil)  in  traces.  Fracture 
concboidal  to  uneven.  Brittle.  H.  =  3.  0.  =  4*1- 
4*4.  Luster  adamantine  to  vitreous;  of  some 
fibrous  varieties  pearly.  Color  various  shades  of 
olive-green,  passing  into  leek-,  siskin-,  pistachio-, 
and  Mackish  green ;  also  liver-  and  wood-brown; 
sometimes  straw  -  yellow  and  grayish  white. 
Streak  olive-green  to  brown.  Subtransparent  to 
opaque. 

Optically  -f .    Az.pl.  |  c.   Bx  X  ^  Disper- 
rion  p  <  V  large.   Axial  angles,  Dx.* : 


Fig.  1,  Cornwall.  Phillips,  i,  Utah, 
Washington. 


2H.r  =  105°  5' 


3H^,  =  106'  6' 


aH..u  =  100"  47 


V«r.— (a)  Oryatatlited;  Q.  =  4'878  Cornwall.  Damour;  4185  ib.,  Hermann. 

(b)  Fibr<yu»;  finely  and  divergently  flbroua,  of  green,  yellow,  brown,  and  gray,  to  white 
colors,  with  the  surface  sometimea  velvety  or  acicular;  G.  =  8-913  Hermann;  found  investing 
the  common  variety  or  passing  into  it;  called  wood-eopper  or  w>od-<ir»cnate  (Hottkuj^ltrwn). 

(«)  Bartiiy;  nodular  or  massive;  sometimes  soft  enough  to  soil  the  fingers. 

Comp.— Cu,A8,0,.Cu{0H),  or  4CuO.A8,0,.H,0  =  Araenic  pentoxide  40-7, 
cupric  oxide  56'1,  water  3'2  =  100. 

AnaL— 1.  Damour,  Ann.  Ch.  Pbys.,  13,  412,  184S.  8,  Hlllebrand,  Froc.  Col  Boc.,  1.  118, 
1884.    Other  analyses  Sth  £d.,  p.  604. 


1.  Cornwall  G.  =  4-878 
8.  Utah,  iMod-copper 


As,0,     P.O.      CuO  H,0 
84-87      8-48      66-86      8-72  =  98-88 
40  06      0-06      66-40      8  89  gangue  0  81  =  99  71 


Pyr.,  ato.— In  the  closed  tube  gives  water,  B.B.  fuses  at  3,  coloring  the  flame  bluish  green, 
and  on  cMwIing  the  fused  mass  appears  ciystalllne.  B.B.  on  rharcnal  fuses  with  deflaeratiOD, 
gives  otf  arsenical  fume?,  and  yleldBa  metallic  arsenide  which  with  soda  jields  a  globule  of 
copper.    With  the  fluxes  reacts  for  copper.    Soluble  in  nitric  acid. 

Oba.— The  crystallized  varieties  occur  disposed  on,  or  coating,  cavities  of  quartz  in  Corn- 
wkII,  at  Wheal  Gorland.  Tine  Tang,  Wheal  iJnity,  and  other  mines  near  St.  Day;  also  near 
Rednitb;  near  Tavistock,  in  Devonshire;  also  in  inferior  specimens  at  Alston  Moor,  in  Cumber- 
land; at  Camsdorf  and  Saalfeld  in  Thuringia;  Tyrol;  the  Banat;  Mizhni  Tagilsk  in  the  Ural; 
Cbili. 

In  the  U.  S..  In  Utah,  at  the  American  Eagle  and  Hammoth  mines,  Tlntlc  district,  both  in 
crystals  and  the  form  of  loood-eopper. 

Tiie  name  uUvenite  alludes  to  the  oHve-green  color. 

Ref.— >  Utah,  Am.  J.  Sc..  36,  298,  1888.  Earlier  measurements  by  PhllUps,  Mln.,  819.1838, 
who  gives  mm'"  =  87°  30',  ee'  =  69'  10',  hence  d  :  h  :  i  =  0-9678  :  1 :  0-6894.  Of.  also  Dz..  Aon. 
CL.  Phys..  13.  417,  1845.    '  Propr.  Opt..  2.  43,  1859;  N.  R.,  81,  1867. 

In  general  the  mineral  phosphates  or  arsenates  were  not  distinctively  recognized  in  ancient 
niitienilngy.    The  species  containing  copper,  if  observed,  were  loft  to  pass  under  the  general 


impure  (terra  cnlcarea  mixta),  and  hence  efferveficing  with  aqua-fnrtis.     Fontann,  in  1778, 
announced  the  grt-en  carbonate  after  an  analysis;  and  Bergmonn  in  his  Sriagraphfa.  1783, 
reco*?inzes  only  carbonate  of  copper,  and  calls  wronply  the  green  mica  of  Werner  (1780.  and 
later  torbemite)  a  chloride.    In  1786  KlnpnHh  analyzed  an  arsenate,  and  Werner  soon  after  rave 
it  the  name  of  OUvenerz;  and  in  Werner's  system  of  1789  (Bergm.  J..  382,  1789),  Azurile,  Mala- 
chite, Copper  green  of  compact  texture  not  effervescing  with  acids  (chrysocolla).  and  Olivenerz. 
tof  ctbcr  with  a  so-called  BiMtuchimig  Kaj^ergrun  (mostly  eiirlhy  green  carbonate),  were  the 
only  species.   Karstcn's  Tabellen  of  1800  contain  no  addition  to  the  list.   But  in  1801  Bournon 
announced,  from  an  analysis  by  Clienevix.  a  second  arsenate,  afterward  called  Uroeonite; 
Vauriuelin  a  third,  afterward  named  Chalcophyllite;  Klaproth  a  fourth,  the  8traMige«  Olirenert, 
or  Clinoelaae.    Klaproth  tilso  published  at  the  same  lime  an  analysis  of  the  first  phosphate,  now 
called   PteudomnlaehiU ;  besides  one  of  the  oxycliloride  Aiacamiie,  wbich  mineral  had  been 
broiiJ?ht  from  Chili  as  copper  mnd  between  1780  and  1790,  and  was  pronounced  an  oxide  by 
Vauqiielin,  and  a  chloride  by  Karsten  in  his  Tiihelk-ii  of  1800. 
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PHOSPHATES.  ARSENATES,  ETC. 


6S2.  LIBBTHBNITB.  Olivenerz  pt.  Phosphorkupfererz  pt  Phosphate  of  Copper  pi 
CaiTre  phoaphatS  pt.  Octaedriscbes  Phospborkupier  Leonh.,  Leonh.  u.  Selb's  Hio.  Stul.lBia. 
Blftttricber  Paeudomalachite  pt.  Haium.,  Haodb.,  1086,  1818.  LibetheDit  BreitA.,  Our.,  867, 
1828.   AphSrtse  Bmid.,  2.  569,  1883.   Pseudo-llbetfaeiilt  Bg.,  HIq.  Cb.,  844, 1800. 

Orthorhombic.   Axes  d:h:d  =  0-9601 :  1 :  0-7019  Bom'. 

100  A  110  =  43''  50',  001  A  101  =  36**  lOJ',  001  A  Oil  =  35"  4'. 

a  (100,  M)  cteaTsge,  MOlO,  >-i):  ((SIO,  ^-S),  fn(110,  7);  d  (810.  ^  S).  « (Oil,  1-1)^ 


Fonna' 

•  an,  1). 


51'  17',  mm'"  =  •BT  4ff.  53'  =  85°  80'.  =  W  8*.  nu  =  W«; 
M'  =  61"47f,   «"=90°46,  •t'"=09'44'. 

In  crystals  usually  small,  short  prismatic  in  habit;  oft^ 
united  in  druses.    Also  globular  or  reniform  and  compact 

Gleavy^:  a,  b  very  indistinct  Fracture  snbooncooidal  to 
uneven.  Brittle.  H.  =4.  G.  =  3-6-3-8.  Luster  resinoue. 
Color  olive-green,  generally  dark.  Streak  olive^reen.  Tianfr 
lucent  to  suotranslucent. 

OpticallT  — .  A  I.  nl.  I  c  Bx  J.  &  Dispeiviou  p  >  v 
iarge.  Axial  anglfia,  Dx.': 


8Hm  =  101*  4Sf 
8EL.y  =  101-  8' 
8H..u=  WW 


8Ho,  =  isr  4r 

SHo^  =  128"  06|' 
8Bo.bi  =  180*  231' 


.  -.  »V,  =  81*  88' 

8V,  81* 
.'.  2VM  =  8O"a0' 


P,  =  1-748 
/5fc,=  l-7» 


Com^— Ou,P,O..Cu(OH),  or  40uO.P,0,.H,0  =  PhoBphornB  pentoxide  29*8, 
enprio  oxide  66  4,  water  3-8  =  100. 
AmL— Eabn,  Lieb.  Ann.,  61, 1S4.  1844. 


P.O.  28-44 


CuO  66-94 


H,0  4-06  -  100-48 


Other  analysea  (6th  Ed. ,  p.  668)  aeree  closely,  except  one  by  Bertbler  which  yielded  7*4  p.  c 
HtO;  this  mineral  Is  called  P^udo-l&etheRue  by  Rammelsberg,  who  writes  the  fonnalt 
GuiPiOi.Cu(OH)t.HiO.    Beudant  cilea  the  ssme  aoalysis  id  connecuoo  with  his  name  k-^kcht. 

TjT^  etc. — Id  the  closed  tube  yields  water  and  turns  black.  6.B.  fuses  at  2  and  colon  the 
flame  emerald-green.  On  charc(ml  with  soda  ^ves  metallic  copper,  sometimes  also  an  aneokal 
odor.  Fused  with  metallic  lead  on  charcoal  is  reduced  to  metallic  copper,  with  tiie  fmnalkH 
of  lead  phosphate,  whldi  treated  in  R,V.  gives  a  crystalline  polyhedral  bead  on  cooling.  Witt 
the  fluxes  reacts  for  copper.   Soluble  Id  nitric  acid. 

Obs.— Occurs  in  cavities  ia  quartz,  associated  with  chalcopyrlte,  at  Libetben,  near  NeusoU, 
In  Hungary;  at  Kheinbreitenbach  and  Ehl  on  the  Rhine;  at  liizhnl  Tagilsk  in  the  Unl;  !■ 
Bolivia,  S.  A.,  with  malachite;  at  the  Mercedes  mine,  near  CoquimlM,  Chill,  with  tagOita  ud 
Umonltc;  also  In  small  quantities  near  Qunnis  Lake  in  Cornwall,  and  near  Bedruth. 

Artl£.— Of.  Friedel  and  Sarasin,  Bull.  See.  Min.,  2.  157,  1670. 

Ref.— >  Bungary,  Reis.  Ural,  1. 816, 18S7.  For  Uralian  crystals  he  obtained  mm'"  =  84*  aC, 
«s'  =  69*  19'.  Cf.  Bchrauf,  Zs.  Sr.,  4,  19, 1879,  who  discusses  the  irregularities  In  the  logten 
Tldnal  planea,  etc.,  and  suggests  a  monocHnic  form.  ■  Ox.,  Propr.  Dpt..  fl,  48, 1858;  NTE, 
78, 1867. 


B63.  ADAMTTB.  Adamlne  G.  Friaia,  C.  R,  62.  692,  1866. 
Orthorhombic.   Axes  &:l\6  =  0-9733  : 1 :  0-7158  Des  Cloizeanx*. 
100  A  110  =  44"  13i',  001  A  101  =  36"  20',  001  A  Oil  =  35**  35|'. 

Porma":  «  (001,  0)  n  (580.  i-f)  <  (120,  i-iS)  /  (Oil.  1-Q 

*  (010.  ^)  A  (210,  tS)  •  A  (101. 1^) 

hh'"   =  "SI"  54'  =   68*   0'  IT  =  71*  114'  =t  »I'  9V 

mm"'  =   88*  27'         da  ^  *n'  4ff         «'  «  «r  46'  =  68*  S*" 

(f  54*  28' 
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CrjstfJs  small,  sometiines  prismatic  |  i  like  olivenite*; 
again  prismatic  I  by  extension  of  the  macrodome 
d  (101).  GrystUB  often  grouped  in  crnsts  and  fine 
granular  aggregations. 

Cleavage:  d  distinct.    Fracture  nneven.  Brittle. 

H.  =  3'5.  G.  =  4-34-4*35.  Luster  Titreous,  atrong.  laurium  Laspeyres. 
Color  honey-yellow,  violet,  rose-red,  green,  colorless.  '  ^^''^ 
Streak  white.  Transparent, 

Optically        Ax.  pi.  |  c.    Bx  X      Dispersion  p  <  v  lai^.    Axial  angles:  - 

Chili        2H.^  =  106'  84'    SH^m  s  111*  89'  =  US"  W    2Ho.u  =  118*  (»' 

Lanrium  SH^r  =  100*-106'.  Dx. 

Conp.— Zn,As,0,.ZD(OH),  or  4ZnO.A8,0  .H,0  =  Arsenic  pentoxide  40*2,  iin( 
oxide  56-7,  water  31  =  100.   Copper  and  cobalt  may  also  be  present. 

AnaL— 1,  Friedel,  1.  c.  2,  Damour,  C.  R..  67,  1124.  1868.  8,  4.  Piaani,  lb..  70, 1001, 
1870.   0,  Friedel,  Bull.  Soc.  Hln.,  1.  81,  1878. 

AstO.    ZnO     CuO     CoO  H.0 

I.  Chafiarcillo  6.  -  4-888  89-95  64  89  —  -  4-59  FeO  1-48,  HdO  tr.  =  lOO'SO 
2.  CapOaronne  O.  =4-853      89-24    49  11     1-75    516    4  25  Fe,0|  (r.  =  M'U 

8.    "       "       r<m-red  88  fiO    52-90      —     892    3-57  =  98  49 

4.  "    -  "       ttehffnm        89-86    81-89  88-45    0'68    8-66  CaO  0  87  =  100-89 

5.  Unrinm,  ^rmn  40-17    96-97    0-04     ~     4-01  FeO  018  =  100-97 

Pyr-  etc. — Heated  In  a  closed  tube  decrepitates  feebly,  and  yields  a  little  water,  becoming 
white  aua  porcelanoua.  On  charcoal  fuses,  producing  a  coatine  of  zinc  oxide,  and  a  feeble  odor 
of  arsenic  Id  a  closed  tube  with  soda  and  charcoal  gives  a  nng  of  atsenic.  With  borax  Id 
O.F. j»earl-yellow  while  hot,  colorless  on  cooling.   Eiully  stduble  In  dilute  hydrochloric  add. 

Obh— From  ChafiarctUo,  ObtH,  with  llmonlte  and  native  rilver.  At  Cap  Oaronue  near 
Hydres,  France.  At  the  ancient  zinc  mines  of  Laurlum,  Greece,  filling  drusy  cavities  in  a 
Gnlnlar  smithaoaile.    Named  after  M.  Adam,  the  mineralogist,  of  Paris. 

Rot— ■  Chafiarcillo,  N.  R..  26,  1867;  Laurlum  ciystals  gave  mm'"  =  89*  SO'-SS*  40'  and 
dd  =  73'  30',  also  mm'"  =  88°  20'-88"  80'.    Bull.  Soc.  Mio..  1,  80,  1878. 

■  Chafiardllo,  Dx.,  with  A m  ( do/  Laurium,  Dx.,  with  bhmtdf;  Laudum,  Law.  (Zs. 
Kr.,  3,  147,  1878),  with  bnmtdon  "type  I "  colorless  crystals,  prismatic  |  5,  with  ci :  ft  :  e  = 
0*990  :  1  :  0-716,  and  ackhnmtdt  ion  "type II "  emerald-green  ciystalB,  prismatic  | i,  with 
A:h:h=s  0-996  :  1 :  0-685;  a  variation  in  composlUoD  (Cu)  u  suggested  to  account  for  tUi 
dliEerence  In  i  (80  : 19),  but  the  obaervatloiu  need  conflzmatlon. 

664.  DBSOIiOIZITE.  A.  Xkmour,  Ann.  Ch.  Phys..  41,  72,  78.  1854.  Rhomblacher 
Vanadit  Zb^,  Ber.  Ak.  Wlen.  44  (1),  197,  1861.  Ttcharmak,  ih„  44  (2),  157,  1S61,  Schrauf, 
Pogg.,  116,  855,  1862.  Tritocborlt  FrentAl,  Uln.  Mltth.,  3,  606.  4,  97.  1881.  Cuprodesclotcite 
Bg.,  Ber.  Ak.  Berlin,  1215,  1888.  La  Ramarita  Migutl  VeiatguM  dtt  Leon,  Naturaleza,  7,  66, 
1884.   Schafibierite  (1686)  mentloaed  by  Pitani,  Bull.  Soc.  Hln.,  13.  48. 1889. 

Orthorhombic.   Axes  d\l:6  =  0*6368  :  1  :  0-8045  Rath'. 

100  A  110  =  Sa"         001  A  101  =  51"  38^',  001  A  Oil  =  38"  49'. 

Pomu' :  n  (610,  f  (301,  (  (l  t-10.  A)  * 

a  (100,  ^  m  (110,  /)  d  (012;  i-i)         o  (lU.  1)  q  (783,  4-i> 

»(010,  <4)  (  (ISO,^  «(011,  1-Q         «(S11.  ^)  «(184if8) 

em,m         .  aoa.H)       •(oai.a-o       *(64i,H)  A(i88,ffi> 

lam"'  =   64*  eO*  «a'  =   77"  88'  eh    =   SB'  48'  «»»"'  =  69'  60' 

/r       =    66*  16i'  =  116'  17'  00'    -  *89°    6'  M"   =  91*  V 

m(      =    64*  884'  «»    =    66°  16'  oo'"  =  •53°   4'  fo      =  81'  4' 

4*     s  186'  49*  MP  »   84*  16'  ce'"  ■  82*  09*  d»     »  47'  04' 
r     s  48'49|' 
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PJSOBPHATSS,  ABSBNATSB,  STG. 


1. 


Figs.  1-8,  Lake  Vall^.  N.  Mexico,  Bath. 


OrystalB  tisaally  small,  short  prismatic  Q  m  or  I  (130),  or  pyramidal,  o  (111)- 
Faces  seldom  perfectly  smooth;  I  stroDKly  striated  vertically;  / (201)  dull  and 
striated  If/f*  ,  o  (111),  rf  (012)  bright.  The  crystals  forming  drusy  sarfaces  sad 
crusts,  also  in  stalaciitic aggregates.  Also  massive,  fibrons  radiated  with  mammillary 

surface. 

Cleavage  none.  Fracture  small  conchoidal  to  uneven.  Brittle.  H.  =  3'5. 
G.  =  5'9-6*2.  Luster  greasy.  Color  columbine-  or  cherry-red,  brownish  red,  hair- 
brown,  reddish  chestnut- brown,  blackish  brown,  black.  Streak  orange  to  broirnis& 
red  or  yellowish  gray.    Transparent  to  nearly  opaque. 

Ax.  pi.  \  b.  Bx  J_  c  negative,  Bx  X  positive;  axial  angle  very  laige,  the 
interference-rings  hardly  visible  in  oil. 

Comp.,  Tar.— R,V,0,,R(OH),  or  4R0.V,0,.H,0;  R  =  Pb,  Zn  chiefly  and 
usually  in  the  ratio  1 : 1  api>roz.;  the  peroentf^  composition  is  then:  Vanadium 
pentoxide  23*7,  lead  protoxide  55'4,  zmc  oxide  19*7,  water  2-2  =  100.  Copper  is 
also  sometimes  present,  and  farther  arsenic  replacing  vanadium. 

Var.— 1.  Ordinary,  contaiuing  lead  and  zinc.  Usually  in  dUtfoct  crystals  as  described. 
0.  =  5  9-6  1. 

a.  Ouprodesetoiate,  contaiolDg  copper  in  considemble  amount;  this  vaiiety  also  carries 
aTsenic.  it  usually  appears  in  crusts  or  reniform  masses  with  mammflbuy  surface  and  fine 
cohimDar  structure,  somewhat  divergent  or  radiating.  Cc^r  dull  green  to  greenisli  Utdi. 
yellowish  brown.   G.  ~  i  l-^  Z. 

AnaL— 1.  IU.,Ber.  Ak.  Berlin,  656,  1880,  Zs.  O.  Ges.,  33,  709,  1880.  3-4.  Doering.  BoL 
Acad.  Cienc.  C^oba.  6,  471. 1888.  5,  6,  Geuth,  Am.  Phil.  See.,  22.  878,  1885.  7,  8.  Hille- 
brand,  Am.  J.  Sc.,  37,  484,  1889.  9,  Peufleld,  Am.  J.  Sc.,  26,  861.  1888.  10,  Rg.,  Ber.  Ak. 
Berlin,  1315,  1883.  11,  Geuth,  Am.  Pliil.  Soc.  24,  86,  1887.  18.  FIsaDi,  Bull.  Soc  Mia.,  12. 
88,  1889.   18,  Velazquez^de  Leon,  1.  c   14,  Hlllebnnd,  1.  e. 

For  Damoar's  original  analysis  ot  desclcdzite,  see  p.  791. 


G.  V.0, 

1.  Cordoba,  Ughthrown    6-080    f  23  74 

black  0-14  2369 


8. 

9.      "  grap 

4.  "  j/elloa 

5.  Lake  Valley,  fvii 

6.  "  Maek 

7.  Beavertiead  Co.,  Uont 

8.  Oeoigetown,  TK.  U. 


As,0>  F.O.  PbO   ZnO   CnO  FeO  MdO  H.0 

—       —    66-48   16-60     —      —    1  1«  2S4 

[CI  0  24  ^  9B  5« 

0-37         56  00   17  02   0  03  O  M   0  40  21* 
[CI  0-08,  inset  0  31  =  W«9 
31-86      —     0-80   6001    17-66   0  40   0-07   077  2S7 
[01  0  37,  iDSOl.  0-78  =  100-SB 
5-W        80-38      —     0-05  68-68   11-41     —     —    0  34  I  t* 

[011-07,  iosol.  136-90-05 
4  81-65    0-80      —    66-13  17-41   110  0  16  0  4S  8  ST 

r=  mi 

4  31-86    0-50    0-04  66-86  18-91   0-87  0  80  2  74  339 

f  —  W'4( 

f  80-80    0-88    0-27  66118  16*94  1-16  0  70    -  IS! 

[X>  0-84  -  W« 

80-44    0-M    0-88  M-01   17'78  t-OS  W    -  S« 

1-18  =  im 
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vr. 

CfuO 

II^O  HnO  H.0 

9.  OtiprodMoMaiU 

e-202 

}  18-96 

S-82 

0-16 

M-98 

12-84 

6-74 

0«8 

—  2-70 

rsio,  0- 

12  =  98-74 

10.  " 

S*856 

f  22-47 

0'28 

017 

64  08 

12-62 

8-18 

—  8-62 

[=  100  22 

11. 

9-808 

I  lo  w 

8-6S 

018 

64-62 

18-70 

6-68 

—  262 

r=  100-17 

13.  " 

o-oe 

17-40 

4-78 

58-90 

11-40 

6-80 

—  8-ao 

[=  99  48 

18.  Ramir&» 

6-01-410 

19-85 

8-81 

1-88 

04-88 

11-95 

809 

—  0-15" 

[=99  66 

14.  TombsUne 

5-88 

19-79 

110 

0-19 

57-00 

4-19  11-91 

tr. 

—  250 

[X*  801  =  98-99 

Hn,0. 

'  X  =  SIO,  018, 

CaO  010,  MgO  0  06. 

«X  = 

:  CI  0-04,  SiO,  101, 

CaO  0-04,  UgOOiHI. 

>  X  =  CI  0  07,  SIO,  0-80,  CaO  101,  MgO  0  04,  EiO  010.  »a.O  017.  CO.  0  82. 
The  material  of  aDal.  8-4  contained  some  vanadlnite. 

Frenzel's  analysis  of  tritoehoriU  U  as  follows :  V.O.  24  41,  As,0«  8-76,  PbO  58-90, 
ZnO  1106,  CuO  7  04  =  100-17.  There  U  do  question  as  to  its  identity  with  cuprodescloizitc; 
he  has  since  stated  that  the  water  present  was  Defected  or  OTCrlooked. 

Pyr.,  etc.— in  the  closed  tube  gives  water.  B.B.  on  charcoal  fuses,  and  is  partially  reduced 
to  a  globule  of  metallic  lead  enveloped  In  a  black  scoria.  Witli  borax  in  R.F.  a  graen  glass,  and 
with  niter  In  O.F.  a  violet  color  due  to  manganese.  With  salt  of  phospliorua  In  R.F.  a  glass  of 
a  chrome-green  color,  which  is  oraoge-yellow  in  the  O.F.   Dissolves  in  cold  dilute  nitric  acid. 

Obe. — Occurs  in  small  crystals,  1  to  2  mra.  thick,  clustered  on  a  siliceous  and  ferruginous 
gaoguR  from  S.  America,  at  the  Venus  mine  and  other  points  in  the  Sierra  de  C6rdoba, 
Argentine  Kepublic,  associated  with  acicular  green  pyroinorphlte,  vanadlnite,  etc.  At  Kappel 
in  Carinthia,  in  small  clove-brown  rhombic  octahedrons,  with  O.  —  6-88  (variadiU  of  Zippe,  of. 
Schrnuf,  Poeg..  116,  865.  1862). 

SparlDgly  at  the  Wheatley  mine,  Phenixvtlle,  Penn.,  as  a  thin  crystalline  crust  on  wulfenlte, 
quartz,  anda  ferruginous  clay  (J.  L.  Smith,  confirmed  by  Gentb).  Abundant  at  the  Sierra  Orande 
mine.  Lake  Valley,  Sierra  Co.,  New  Mexico,  in  red  to  nearly  black  crystals,  pyramidal  aod 
prismatic  in  habit,  associated  with  vanadinite.  iodyrite,  etc.;  at  the  Mimbrcs  and  other  mines, 
near  Georgetown,  New  Mexico,  in  stalactitlc  crystalline  aggregates.  In  Arizona  neat  Tomb- 
stone: in  Yavapai  Co.,  in  brownish  olive-green  crystals;  at  the  Mammoth  Gold  mine,  near 
Oracle,  Pinal  Co.,  in  omnge-red  to  brownish  red  crystals  with  vanadinite  and  wulfenlte. 

A  vanadate  probably  identical  with  descloizlte  occurs  at  the  Mayilower  mine.  Bald  Moun- 
tain distr.,  in  Beaverhead  Co.,  Montana,  see  anal.  7;  it  Is  in  an  Impure  earthy  form  of  a  dull 
yellow  to  pale  orange  color.  The  water  present  U  double  In  amount  that  required  by  normal 
descloizite,  but  in  view  of  the  nature  of  the  material  this  may  not  be  significant ;  cf.  bracke- 
buacbite  beyond. 

A  massive  variety,  containing  copper,  in  crusts  and  reniform  masses  with  radiated  structure 
occurs  in  San  Luis  Potosi,  also  in  a  vein  of  argentiferous  galena  In  Za(-atecas  (Pisaui),  Mexico; 
it  has  been  variously  named  trUockoriie,  euprodetcloitUe.  ramirite.  A  similar  variety  occurs  a* 
an  incnislalion  on  quartz  at  the  Lucky  Cuss  mine.  Tombstone.  Cochise  Co.,  Arizona. 

Named  after  the  French  mlDemlo^st,  A.  Des  Clolzeaux.  Bamirite  la  after  Uie  Mexican 
mining  engineer  Santiago  Ramirez.  Tritoehorita.  from  rptroi.  third,  and  xooptt^,  tofoUovit 
-was  given  on  the  suppodtion  tbat  the  mineral  formed  a  third  member  of  a  series  with  eusynchite 
and  ar^oxene. 

Ref:— '  N.  Mexico,  Za.  Kr.,  10,  464,  1H85.  The  form  was  made  monocllnic  by  Websky, 
Bcr.  Ak.  Berlin,  678,  1880.  Zs.  Er..  6.  542,  1881;  the  ortborhombic  character  is  established  bv 
I>es  Clolzeaux,  Bull.  Soc  Hln.,  9, 188, 101,  1886.  See  earlier  Dx..  Ann.  Cb.  Phys.,  41.  78, 
1854. 


The  pages  immediately  following  contain  descriptions  of  several  other  vanadates  of  more  or 
less  uncertain  composition  and  probably  in  part  to  be  united  with  descloizite. 

EuevHCHiTB  Fiacher  A  Nettler,  Ber.  Qea.  Freiburg,  1854,  Jb.  Min.,  670,  1855.  Arteoxen 
JCtfl  ,  J.  pr.  Ch.,  60,  496.  1850. 

MasKive:  in  nodular,  stalactitlc  forma.  H.  =  8*5.  O.  =  5596.  Luster  resinous.  Color 
yellowish  red.  reddish  brown,  greenish.    Streak  orange-yellow  to  pale  yellow. 

Composition,  perhaiw  RiViOa  with  R  =  lead,  zmc,  and  sometimes  copper,  and  the  vana* 
tff  ium  in  part  replaced  by  arsenic.  It  is  to  be  noted,  however,  that  the  analyses  are  unsalls- 
f  nciory,  and  tbe  mineral  may  contain  water  like  the  so-called  trilochorlte  which  was  originally 
<1escribed  ns  anhydrous  and  belonging  to  this  series.  If  this  Is  the  case  eusynchite  would  be 
simply  identical  with  descloizite. 
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Sandberger  has  recently  made  it  almost  certain  that  arsoxene  Is  only  descloizite:  be  qoola 
Pecher  us  having  found  3  2  p.  c.  U«0  in  the  original  mioeral.   Jb.  Min.,  1.  258,  1889. 

Aual.—1,  fig^  Ber.  Ak.  Berlin.  40, 1864.  S,  Id.,  Hln.  Ch.  Erg.,  91. 1886.  8. 4.  Cmdnowia. 
Vogg.,  120.  S6,  1808;  Rg.,  Hln.  Cb.,  S90,  1875.  5,  Bergemann.  Jb.  Mln.,  887,  1857,  aad 
Itg..  lb..  a»i. 


V,0, 

Ab,0> 

P.O. 

PbO 

ZnO 

C?uO 

1. 

Hofsgrund 

0.  =  6*696 

[24  22] 

0-50 

114 

57-66 

15-80 

0-68  = 

100 

2. 

0.  =  5*468 

1-54 

67-38 

16-27 

8. 

24  82 

tr. 

58  35 

17-88 

160 

4. 

ti 

20-28 

tr. 

57-06 

28-66 

100 

6. 

ArmoKene 

1704 

lOiM 

58-26 

18-86 

99  SS 

From  8.  8-2  p.  c  SlOi  and  from  4.  5  6  SIOi  have  been  deducted;  from  5. 1  84  p.  c.  gugue. 


Eusynchite  ia  from  Hofsgrund  near  Fretburg  In  Baden;  aneozene  from  Dabn  near  Nledet- 
Schlettenbach.  Rhenish  Bavaria,  with  decheolte. 

Dbchbnitb,  vanadinsaurea  Bleiozyd  C.  Bergemann,  Pogg.,  80,  393,  1850. 

Uassive,  botryoidal.  nodular,  stalactitic;  sometimes  traces  of  a  columnar  structcre. 
H.  =  8-4.  G.  =  5-6-5'81.  Luster  of  fresh  fracture  greasy.  Color  fine  deep  red  to  yellowiA 
red  and  brownish  red;  also  leather-yellow.    Streak  orange-yellow  to  ocher*  and  pale  yellow. 

CfHnpoaition  usually  accepted  as  PbVtO*  or  PbO. VsO.  —  Vanadium  pentoxl^  4S-0.  lad 
protoxide  55-0  =  100.  The  old  analyses,  however,  are  faulty,  for  the  nuaeral  contains  zinc 
as  shown  by  Brush  (Am.  J.  Sc.,  34,  11^  1857).  and  Pisani  (Bull.  Soc.  Hin.,  12,  40,  ISSi). 
New  analyses  may  prove  that  the  compooitlon  is  essentially  the  same  as  that  of  mujncbite 
and  araoxene,  and  like  them  it  may  have  to  be  united  with  descloizite. 

Analyses.— 1-8,  Bergemaui,  L  c.  4.  Neasler  IBer.  Ges.  Freiburg,  1854]  Bg.,  Ufa.  CL. 
811. 1860. 

V,0,  PbO 
1.  JHixn,  dark  red  ervtt,  47-16  SS'OS  =  100-08 

9,    "  46  10  63-78  =  99-88 

8u    "     MoA.  t«rrue^orm  49-27  60-57  =   99  84 

4.  Zlhriogen  G.  =  4'94S7  45  12  65  70  =  100-88 

Pyr.,etc. — B.B.  fuses  easily  without  decrepitation  to  a  yellow  glass.  On  cbarooil  io 
R.F.  gives  lead  globules  and  a  white  coating,  which,  treated  with  cobalt  solution,  becoma 
green  (zinc).  With  salt  of  phosphorus  and  borax  gives  an  emerald-green  bead  in  KP.. 
becomiug  vellowish  green  to  yellow  in  O.F.  Decomposed  by  hot  hydro^loric  acid,  yieldlu 
an  emerald-green  solution.  This  treated  with  alcohol,  boiled  and  decanted  from  Uie  aepuiw 
lead  Chloride,  Vields,  after  evaporation,  a  solution  whidi,  diluted  vrlth  water,  has  an  szniv- 
blue  color  (v.  Kobell). 

Occurs  with  other  ores  of  lead  near  Nieder-Schlettenbiach  in  ihe  Lauterthal,  Rhoiidi 
Bavaria.  A  lead  vanadate  occurs  with  the  lead  ores  at  Leadvill^  Col.  (Ilea,  Am.  J.  Be,, 
23.  881, 1882),  and  It  has  been  suggested  that  thb  may  be  dechoiite;  it  Is,  howenr,  pnbili^ 
descloizite.  ' 

Named  after  the  German  geologist,  Hdmich  von  Dechen  (1800-1880). 


666.  OAI.OIOVOI.BORTHITB.  Ealk  volborthit  Oredner,  Pogg.,  74,  546. 184& 
Tolborthite  A.  D'Ackiardi,  I  Metalli.  2,  492, 1888.   Calcvolvorthite  Adam,  Tabl.  Min.,  3%  IW- 

Occurs  in  two  varieties :  (1)  green,  in  thin  tables,  cleaving  easily  in  one  directkw.  greenisb 
yellow  in  streak,  pearlyin  luster,  with  G.  =  8-495;  (2)  gray,  fine  crystalline  granular,  brownirii 
yellow  in  streak,  with  H.  —  8-5,  and  O.  =  3  860. 

0(flnp.~Probably  (Cu.Ca),V,0,.(Ca.Ca)(OH),  or  4(0u,Ca)O.V,O,.H,O;  if  Cu:C»=8;4 
this  requires:  Vanadium  pentoxlde  88-(^  cupric oxide  89  6,  lime  18  6,  water  8*8  =  10(K 

Anal  — Credner.  1.  c. 

V,0.   CuO    CaO   MgO  MnO  H,0 

1.  Oreen  G.  =  8-496      |   86  58  44  15   12-28  0  50  0*40  4  62  gangue  010  = 

2.  Light  gram  [86-911  88-90   17-40   0-87   0-58   4  63      "     0  77 

8.  Grav  G.  =8-860  89  02  88  27  16  65  0  93  0  62  6-06     "     0-78  =  l(ll'l> 

The  results  correspond  most  nearly  wltit  tiie  formula  above  given.  ThentloofGntofk 
in  No.  1  ia  about  5  :  3;  and  In  2  and  8.  8  :  2. 

Obs.— From  E^edrlchsrode,  Thurlngia.   For  Uie  ordinary  volborthlte  see  p.  888. 
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666.  BRAOKBBUSOHITB.  Doenng.  quoted  by  Rff..  Zb.  O.  Ges.,  33.  711,  1880;  alM 
Bol.  Acad.  Cienc.  Cordoba,  6,  SOI,  1888. 

Iq  groups  of  small  prismatic  crystals  flattened  and  vertically  striated;  monocliDict  Color 
black,  reddish  by  transmitted  light.   Streak  yellow.   Translucent  to  oearly  opaque. 

Optically  —  ?  Ax.  pi.  j.  striatioas.  Bx  (obtuse?)  oblique  to  the  large  face  of  the  ciystali. 
Ax.  angle  large,  Dx.  (quoted  by  Pisani). 

Oomp^Perhaps  K.Y|0.  -f  H.O  with  R  =  Pb  chiefly,  also  Fe,  Mn  ;  If  4  : 1 : 1  =  Vanadium 
poitoxfde  S5'4,  lead  protoxide  831,  Iron  protoxide  5-0,  manganese  protoxide  5'0,  vater  8*0=100. 

If  this  composition  is  confirmed  brackebuschite  belongs  with  the  hydrous  phosphates,  etc., 
near  faopcdte,  p.  806. 

AaaL— 1,  Doering,  quoted  by  Rg.,  1.  c,  after  deducting  4-86  insol.   2,  8,  Doerlog.  1888. 

Y,0»  Aa,0»  P.O.  PbO  ZnO  CnO  FeO  MnO  U,0 

1.               2S83     —    018  61-00  1'2S  0*42   4  65   4  77   2  08  =  OO  M 

9.              24-22       0  17  58-84  —     —    6*78»  6-64*  I'M  insol.  8  40  =  M-88 

8l             24-74  0-11     —  68-02  1-28  0-417  4-48  4-66  2-48  X*  1  29,  Insol.  8-07  =  100-88 - 

*■  And  Fe>Oi.  *  And  HuiO*.  ■  FeiOi+  MdiO.. 

Hke  abore  antUvBes  agree  tiderably  well  with  that  of  Damour  of  descloizite  (ref .  on  p.  787} 
•B  recalculated  1^  Rg.,  1.  c,  deducting  obvious  Imparities  ^-44  p.  c.  sand),  vix.: 

V.O.         FbO         ZnO         CuO        FeiO.      Hn.Oi         H.O  CI 

24-80         80-40         2-26         0  09         1-65  6  02  2  48         085   =   90  39 

It  is  to  be  noted,  howeTer,  that  Damour  regarded  the  oxides  of  manganese,  iron ,  copper 
also  as  impurities,  so  that  the  result  is  doubtful  at  best. 

Groth  BujKests  that  brackebuschite  may  be  the  monoclinic  equivalent  of  descloizite,  but  the 
evidence  now  m  hand  gives  it  another  formula. 

Oba,— Occurs  with  descloizite  and  vanadlnite,  at  aaveral  IfHialitles  in  the  State  tif  Ctfrdoba, 
Ai^^tlne  Republic.  Named  for  Dr.  D.  Lois  Brackebusch,  of  Buenos  Aires. 


667.  PSITTAOINITB.  F.  A.  Oenth,  new  tellurate  of  lead  and  copper,  Proc.  Am.  Phtl. 
See.,  14,  229,  1874;  Id..  Am.  J.  Sc.,  12,  85.  1878. 

In  thin  crypt(M»7BtalUne  coatings,  sometimes  small  mammillary  or  botryiddal;  also  pul- 
verulent. 

Color  siskin-  to  oHve-green,  sometimes  with  grayish  tint. 

Oomp.— Perhaps,  as  suggested  by  Rg.,  RtViO,.R(OH),.H,0  or  4R0.y,0.  2H,0,  with 
R  =  Pb  :  Cu  =:  1  :  1,  hence  requiring:  Vanadium  pentoxide  22'2,  lead  protoxide  04-1,  cupric 
oxide  19-8,  water  4-4  =  100. 

Oenth  deduces  for  anal.  1:  the  mean  oxygen  ratio  for  Pb :  Cu :  V  :  H  =  1  :  0*98  :  2-25  :  2*15 
=  9  :  9  :  aO  :  18.  correspoudlne  to  the  formula  8Pb,V.O,.Cu,ViO,.6Cu{OH)j.l2H.O,  for  which 
he  calculates:  V,0»  19*8,  PbO  58  2,  CuO  18-9.  H,0  8-6  =  100.  This,  however,  is  not  far 
from  5RO.ViO».5HsO.   Other  analyses  give  much  less  water. 

JUiaL — 1,  Genth,  1.  c,  Kfter  deducting  Impurities  (see  below).  2-4,  Doering.  Bol.  Acad. 
Cleno.  C6rdoba,  6,  506, 1888.  6,  Doering.  as  recalc.  by  Rg„  after  deducting  gangue,  cenu- 
■fte,  malachite,  etc.,  Min.,  Oh.  Erg..  180, 1^   7.  Pisani,  0.  K,  93, 1282, 1881. 

ViO.  As,0.  P,0,  PbO    OuO  ZnO  FciO,  H.O 
1.  Montana        18-88    —     —    68  19  18*44     —     —    9*54  =  100  [=  99*SS 

3.  ArisentineR.   17-18  0*84  0*90  51*58  16  10   0  7S  0-82  5-54>  H.O  (105°)  0*29,  Inao).  6-74 


8.  "  17-28   0*29   1  14   49  25   16*29   1  08   0  89   8-41  H,0  (810')  0*78,  CO,  1*98, 

[insol.  7-91  =  09-60 

4.  "  17-76   0  07   0-75   49  71    17  19   0  96   0*42   8*70  MnO  O  il,  H,0  (810*)  0*74. 

[CO,  1-97,  insol.  6-80  =M*68 

5.  "  21-65  0-87  1*48  58  70  17*64  1  80  —  3-96  =  100 
e.            "  21-97  0-09  0-98  58-24   18  84  119    —    4*24  =  100 


7.  lAUTinm         25*08    —     —    50*75  16*40  l-58b   —    4*86  =  tOO'M 

•  Incl.  CO,  *  CaO. 

l)Vom  anal.  1,  22  p.  c.  impurities  have  been  deducted  (SIO,  15-18,  FeiO,  3-72,  A1,0|  1*29, 
C»0,MgO  2-86);  other  analyses  on  material  with  7  60  to  48  84  p.  c  gangue  agreed  with  1. 

"Fy^i  •to^B.B.  fuses  easily  to  a  black,  shining  mass.  Reacts  for  lead,  copper,  and 
vanadium  with  the  fluxes.   Soluble  In  dilute  nitric  acid. 

Ghm. — Occurs  associated  with  gold,  cerussite,  chalcopyrite,  and  Umonlte,  on  quartz,  at  the 
Iron  Bod  mine  and  Kew  Career  mine.  In  the  Silver  Star  District,  Montana;  also  probably  the 
Mine  mineral  in  the  province  of  Sao  Luis,  near  Las  Cortaderas.  east  of  Villa  San  Uartin,  Argen- 
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tine  Republic,  as  a  crystalllDe  incniatatiOQ  on  quartz  with  vanadlnite.  A  Tanadate  from  LanriiiT 
Greece  (anal.  7).  seems  to  beloug  here  (Rg, ,  Pisanl).  Named  from  jmttaeiHua,  siskin-  or  vtn*A. 
gteea. 

HoTTRAHiTB  ff.  E.  Boseoe,  Proc.  Roy.  Soc.  36,  111,  1876. 

In  thfu  crystalline  iiicriistatioiis,  occasfonally  in  distinct,  mlnuCe  cryMala.  also  oompar:. 

H.  =8.  O.  =  5*894.  Luster  resinous.  Color  velvety  black;  in  thin  sections  yellow.  Stnsk 
yellow.  Traiisluceot. 

A  vanadate  of  lead  and  copper.  Roscoe  calculates  RtViO».SR(OH)i.  which  corw- 
spoods  to  dihydrite.  and  erlnite.  If  R  =  Pb  ;  Cu  =  1:1,  the  percentage  compoeiiioo  is: 
Vanadium  pentoxide  18-7,  lead  protoxide  57'2,  cupric  oxide  20*4,  water  8'7  =  100.  Kg.,  bow- 
ever,  suggests  R)ViOa.8R(OH)i.  'I'be  imperfect  analysis,  with  a  lossof  Sp.c.,  makes  Iherauit 
doubtfiiT.    It  seems  not  improbable  that  it  may  be  identical  with  psittadnUe. 

Analysis. — 1,  Roscoe.   2,  the  same,  after  deducting  impuriti^: 

T.O.   FbO    CuO  FeO,ZDO.MnO  MgO  UaO  H.O 

V  ,  * 

I.  I  1714   MO?   19-10        asi        O-aS  a-18  8-68hygr.waterO*32.SlO.l-O8=9r08 

a.  18-87   5613   21-02  ~  _      —    3-99  =  100 

Obs.— Occurs  on  the  Keuper  Sandstone,  at  Alderiey  Edge,  and  at  Mottram  St.  Andrew';. 
Cheshire,  Eogland. 

Chilkitb  Kenngott,  Mohs'sche  Min. .  28,  1853.  Vanadate  of  Lead  and  Copper  Domej/h 
Ann.  Mines,  14,  150. 1848   Ynnadiokiipferbleierz.    Cuprovanadite  Adam,  Tabl.  Mhi.,  33, 1W» 

An  ore  having;  a  dark  brown  or  brownish  black  color,  and  observed  only  in  an  eantiy 
state,  looking  much  like  a  ferruginous  clay  or  earth.  It  occurs  in  cavities  In  an  aneno-pJuis- 
phate  of  lead  along  with  amorphous  carbonates  of  Irad  and  cc^per. 

An  uncertain  vanadate  of  lead  and  copper.   Analyses  by  Domeyko,  1.  c: 

V.O»  As,0.  P,0.  CuO    PbO   PbCI,  CaO  Fe,0,,AI,0.  SiO,  H,0  clay 
1.  13-5     4-6     0-6     14-6     54-9      0  3      06         3-5         1  0     270   10  = 

S.  13-38   4-68   0  68   16  97    51-97    0-87     0  58        842        188   270   1-32  =  «7S 

B.B.  fuses  easily,  and  affords  a  black  pearl,  a  little  blebby;  gives  a  clear  green  pearl  with 
.  salt  of  phosphorus  or  borax,  and  a  globule  of  lead  containing  copper  on  charcoal.    In  nitric  tcid 
easily  soluble. 

This  ore  occurs  at  the  silver  mine  called  Mina  Grande,  or  Mina  de  la  Marqueza.  in  Chili ;  it 
has  been  worked  for  copper  and  silver. 

Vanadate  from  the  Lake  Superior  Copper  Segion.  An  ore  similar  in  color  and  cUjey 
appetirnnce  to  Domeyko's  mineral  lias  been  announced  by  J.  £.  Teschemacher  among  specimens 
from  the  Cliff  mine,  in  the  Lake  Superior  Copper  Region.  The  presence  of  vanadium  wu 
ascertained  by  both  blowpipe  aud  acid  tests.  The  color  is  a  dark  ohocolote,  uid  also  abri^t 
yellow.  The  exact  state  of  compcMltion  of  tbe  vanadic  actd  is  doubtful.  There  Is  no  lead  oxide 
In  the  ore,  and  the  brown  variety  is  mixed  with  an  earthy  iron  oxide;  when  carefully  sepsnied 
from  the  gangue  it  was  found  to  contain  no  copper.   This  Min.,  681,  1850. 

Vanadtulitb  Hermann,  J.  pr.  Oh.,  1,  445,  1870. 

Form  not  determined.  Occurs  In  small  crystals,  partly  in  druses.  Color  dark  gieeB, 
almost  black,  In  small  fragmenU  dark  emerald-green.  Streak  znyi^  irreen.  Luster  vlmou> 
brilliant.   G.  =  8-96.   Analysis  gave:  e  ^  a 

V,0.  44  85        810, 15-81       AI.0, 110       FeO  140       CaO  84  48        MgO  2-61  =  IM 

B  B.  fuses  to  a  black  slag  with  cauliflower-like  intumescence.  With  salt  of  pboflpborM 
gives  a  dark  green  bead,  and  a  silica  skeleton,  Deromposed  on  fusion  with  a  mixture  of  sodium 
carbonate.    From  the  Sliddiunka  river  near  I^ake  Baikal  in  Siberia,  associated  with  lavroflile. 

A  doubtful  substance,  regarded  by  Rammelsberg  as  a  mixture  of  augite  and  a  vanadate. 

WiCKLOwiTB.  Vicblovite  A.  IXAekiardi,  I  Metalli.  3,  668, 1888.  A  doubtful  lead  vanadile, 
apparently  that  mentioned  by  Thomson  (Mhi..  574.  1886)  as  said  to  have  come  fR»n  Wi^or 
county,  IreUnd, 


668.  BRINITB.   JSoAffn^,  Phil.  Mag.,  4,  154,  1838. 

In  niammillated  crystalline  groups,  concentric  in  stractnre  and  fibrous,  md 
roiiffh  from  the  terminationg  of  very  minute  crystals;  the  concentric  layers  conipaet, 
and  ofteti  easily  separable. 

Cleavage  in  one  direction  in  traces.  Brittle.  H.  —  4-5-5.  G.  =  4-043, 
Luster  almost  dull,  slightly  resinous.  Color  fine  emerald-green,  slightly  inclining 
to  grass-green.  Streak  green,  paler  than  the  color.  Subtranslncent  to  netrij 
opaque. 
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C«M])h.— On,A8,0,.2Gn(OH),  or  5CaO.A8,0..2H,0  =  Axwnic  pentoxide  34-7, 
onprio- oxide  59*8,  water  5*4  =  100. 

There  is  eome  question  as  to  the  amount  of  water  present. 

AnaL— 1,  Turoer.  Phil.  Hag.,  4  155.  1888.  2,  3.  FBaioe,  Proc.  CoL  Soo..  3,  ISO,  18M. 
4,  5,  HHlebiBDd,  Am.  J.  Sc..  36,  899,  1888. 


Ab.0, 

CaO 

ZnO 

H,0 

1. 

Cornwall 

83-78 

S9-44 

6-01  A1,0,  1*77  =  100 

8. 

Utah 

82  07 

56-66 

6-66  Fc.O.  0-85,  GaO  0-48,  SO.  tr. 

=  06-77 

3. 

83-54 

07-48 

7-67  -  97  64 

4. 

it 

8S-6S 

57  67 

1-06 

7-22  P,0,  010,  Fe,0,  0  14,  CaO  0' 

13  =  100-04 

6, 

>« 

81-91 

67-51 

0-69 

9-16  Fe,0,  O  aO.  CaO  0  61  =  99  87 

Fyr^  etc — In  the  closed  tube  decrepitates  and  yields  water.  B.B.  on  charcoal  emits  arsenical 
fumes  and  foses,  giving  an  arsenide,  which  in  O.F.  yields  a  globule  of  copper.  Soluble  In  nltrio 
add. 

Obs.— Stated  by  Hnldln^er  to  come  from  the  county  of  limerick,  Ireland;  but  shown  by 
Church  to  bt)  a  Coroish  specii's. 

Ocelli's  with  oliveuile  aud  implanted  upon  clinoclasite,  azurlte,  en&rglte,  or  barlte  at  the 
AmericHD  Eagle  aod  Mammoth  miues,  Tintic  district,  Utah. 

Erinite  of  lieudaot  (183:i).  Des  Cloizeaux  (lt«45),  Schrauf  (1660)  is  chaloophyltite. 


669.  DIHTDRTTB.  Hvmann^  J.  pr.  Ch.,  37,  178,  1846.  FSeudomalachfte,  Phosphor- 
chalcite,  Phosphorkupfer  pt.   See  also  Pseudomalachlte,  p.  794. 

Monoclitiic  or  triclinic  Axes  d  :  7 :  ^  =  2*8252  :  1  :  1*53395;  a  =  89'*  29^, 
/S  =       0^',  Y  -  W  391'  Schranf*. 

100  A  010  =  89'  %\%  100  A  001  =  88"  69t',  010  A  001  =  90"  29|'. 


FoKHis; 

a  (100,  i-i) 
b  (010,  a) 
c  (OOi.  O) 

I  (430,  »^') 
n  (540,  f-tO 


m  (110,  /') 
Z  (480.  'H) 
S  (540,  'i  1) 
Jf  (lie,  '/) 

q  (102,  'i^') 


<  (101, 'W) 
•  (802. 'I-O 
r  (iOl.  ,1-J,) 

c  (Soa.  j4,) 

W  (SOl,  ,5-i,) 
K  (OiS,  'f  i) 


am   =z  60°  66* 

aM  =  71'  5' 

mM  =  141*  1' 

em  90"  8' 


M 
et 


89*  12' 
28'  lO* 
90"  8" 
88*  44' 


d  (445. 10 
/  (884,  f) 
ft  (484,  1-r) 
n  (812,  ,)  8) 
X  (484,  ,1-i) 
r  (646.  .H) 


<  = 

ed  - 


88*  84' 

62°  89' 
60;  51' 
09*  ZSf 


b'at 


« (813.  f  8,) 
X  («4,  H.) 

r  (Me.  H.) 

J>  (446,  'I) 
5(454,  1-1) 


48-  881' 
68*  87' 
48*  85' 
61°  04^' 


CrvBtals  monoclinic  in  habit  with  embedded  tw.  lamellae  |  a;  also  tw.  pi.  b 
(cf.  Scferanf).  Crystals  often  united  in  aggregates  with  drusy  surface  or  in  hemi- 
spherical forma;  also  lamellar;  reniform  or  massive  with  con- 
centric structure;  indistinctly  fibrous. 

Cleavrtgc :  b  imperfect.  Fracture  small  concboidal  to 
uneven.  Brittle.  H.  =  4*5-5.  G.  =  4-4*4.  Luster  adaman- 
tine,  inclining  to  ritreons.  Color  dark  emerald-green.  Streak 
gTt*en,  a  little  paler  than  the  color.  Translucent  to  subtrans- 
laoeTit. 

Pleocltroism  distinct:  c  deep  bluish  green,  b  yellowish  green, 
a  bluish  green.  Optically  — .  Bx»  X  t  (101)  approx.,  and 
inclined  +  68^°  to  normal  to  a.  Bx^  nearly  _L  b;  out  inclined 
at  a  maximum  5^°. 

Comp.— Essentially  C«.P,0,.3Cu(0H),  or  5CuO.P,0,.2H,0 
=  Phosphorus  pentoxide  24*7,  cupric  oxide  69'0,  water  6*3=1()0. 
Anal. — See  mnls.  1-3,  under  pseudonialachite,  p.  794. 
FY'i  etO'— Lfte  libethenite. 

OlMk— 'I'he  distinctly  crystallized  forms  of  pseudoraalachite.  lunnlte,  or  phosphooalchlte,  as 
the  group  has  been  Tariously  called,  are  liere  Included.  The  tyDical  tocautiea  are:  £hl  near 
Lfnz  on  the  Hhlne;  RheinbrdteDhach;  also  Nizhni  Tagilsk,  In  the  Uial. 

B«£.— 2s.  Kr.,  4,  1  0tMff.,  1879. 


£hl,  Sohiauf. 
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670.  PSBUDOMAItAOHTTB.  Phosphonaurca  Eupfer  pt.  Kar$t.,  Ktapr.,  N.  Schrtn. 
Berl.  Oea.  Nat.  Fr.,  3,  804,  1801.  Phospborkupfer  id..  Tab.,  64,  07,  1806.  Pboephorkopferm 
Wertt.  Cuivre  phosphat§  JS.,  Tabl.,  92,  1800.  Phosphate  of  copper.  Pseudomalacbit  Stnmi., 
Handb.,  1085,  1818.  Fboaphorochalclt  Glocker,  Handb.,  847,  1831.  Ypol^bne  Beud.,  Tr..3i, 
570,  1883.  Bhlit.  Pnuin-chalzlt,  BreUh.,  Cbar.,  45.  49,  183S.  Lunnit  Bernhar^  Knpfer 
diaspora  KOkn.  Lie1>.  Add.,  51,  ISS,  1844. 

Usually  massive,  reniform,  and  botryoidal,  with  a  radiating  fibrous  strnctore. 
H.  =  4*5-5.  G.  =  3"4-4'4.  Luster  vitreous.  Color  dark  emer^d-green,  verdigris 
green,  blackish  green,  often  darker  on  the  surface.    Streak  paler  green. 

Comp.— In  part  Cu,P,0,.3Cu(OH),  or  6CuO.P,0».3H,0  =  Phosphoms  pent- 
oxide  21%  cupric  oxide  70'8,  water  8-0  =  100.    Here  belongs  ordinary  amorphoDS 

fseudomalaehite.   Perhaps  also  Cu,P^0,.2Cu(0H),.H,0  or  5CuO.  P,0,.3H,0  = 
hosphorus  pentoxide  24  0,  cupric  oxide  66*9,  water  9*1  =  100.   To  the  minenl 
with  the  latter  composition  the  name  Ehlite  is  ordinarily  given. 

Dihydrite,  ehlite,  pseudomalacblte  form  a  closely  related  series  of  phoBphates  of  copper, 
but  their  relations  are  not  entirely  cert^n  (cf.  Schnuif,  below).  The  first  oocura  in  diautwl 
crystals  and  is  set  apart  aa  an  independent  species;  the  others  are  only  known  ia  fibrous  foBited, 
or  masBiTe  forms. 

Anal.— 1,  HermaDD,  1.  c,  also  Nordeoskimd  [Act.  8oc.  Fenn.,  1857],  6th  Ed.,  p.  W 
3,  Arfvedson,  Berz.  JB.,  4,  148,  1825.    8,  Scbrauf,  Zs.  Er.,  4,  12,  1879. 

4,  HermanD,  1.  c.  6,  A.  £.  Nordeaskitild,  Rg.,  Min.  Cb.,  346,  1860.  6,  Bergemann.  Bdn. 
J.,  54,  805,  1828.  7,  Id.,  Jb.  MiQ.,  195,  1858.  8,  Heddle,  Pbil.  Mag.,  10,  89.  18S6.  9,  Her- 
maoD,  1.  c.  10,  Wendel.  Rg.,  Min.  Cb.,  826,  1875.  11,  Maskelyne  and  Flight  Oocal.  notgiTeo), 
J.  Oh.  Soc,  25.  1057,  1872.    12-14,  Cburch,  ibid.,  26.  107. 1873.    15,  Scbrauf,  1.  c. 

16,  Eahn.  Lieb.  Ann.,  34,  218,  1840.  17,  Id.,  ibid.,  61, 126, 1844.  18.  Chuich,  Ch.  Kewi. 
10,  S17,  1864.   19,  Bergenuuin.  Pogg.,  104, 190. 1858.   80,  21,  Schiauf.  L  c  88^  EOhn,  1.  c- 


1.  DOi^riU. 
1.  Nizhni  Tagnsk 
8.  Bheinbreitenbach 


2.  BhUte. 

4.  Libetben 

5.  Ehl 

6.  •• 

7.  " 

8.  Cornwall 

9.  Nizhni  TagDsk 
10. 

11.  Pratias 

12.  Cornwall } 

18.      "  \ 

14.  "  S 

15.  £bl,;l&rotM 


8.  PwutfimwIoeAlfe. 

16.  Hlrscbberg 

17.  Rheiubreitenbach 

18.  LilxjtbeD 

19.  Ehl 

SO.  Hizbnl  Tagilsk 

21.  Libethen 

22.  Hlrscbberg,  Kuj^erdia^pore 


0. 

PfO, 

CuO 

4-4 

35-80 

68-21 

34-70 

68-20 

4*809 

23-86 

69-25 

4-4 

24-65 

67  35 

4196 

23-00 

67-98 

24-93 

65-fl9 

17-89 

64-09 

i8S 

22-78 

6818 

4-85 

28-75 

68-75 

83-40 

68-05 

8-98 

88-45 

64-76 

20-38 

66-29 

8-911-4 -28 

23-78 

66-84 

[88-96]  66-88 

4108 

88  07 

66-97 

nW-ST]  71-78 
21-59  68-74 


4175 
4-156 


10-68 
19-89 

23-33 
23-16 


71-16 
69  97 
69  02 
69-11 


24-13   69-61  [6-26]=  100 


H,0 

6-49  -  100 
5-97  =  98-87 


8-20  =  100 

902  =  100 

9  06  ^  09-08 

8  90  V.O,  7-34  =  99-38 

8-51  quartz  0-48  =  99-8S 

7*60  =  100 

8-94  =  100-44 

8-68  Ab«0,  1-49,  SiO.  0  96.  A1.0> 

[H,0  (hygr.)  0-41  =  100-78 

8-  25  As,0,  2-42,  Fe,0, 1-48  =  9B-n 

9-  26  AstOt  tr.  =  99  88 
8-16  AstO.  tr.  =  100 

7-50  FeO  0-80,  SiO.  8  01  =  W9i 


7*40  =  100 

8-64  =  98-90 

8  82  =   99  61 

8  31  AsiO.  1-78  =  99-86 

8  09  =  100-34 

8  03  FeO  0-88,  810,  O'll 


The  relations  of  these  phosphates  of  copper  have  been  studied  by  Schrauf  (Zs.  Kr.,  4.  1879, 
8,  231.  \S>id).  He  embraces  the  whole  group  under  the  name  Lunnite.  For  the  crystalline 
varieties,  which  he  makes  pseudo-moooclinic  (tricUnic),  with  0.=  4-4,  and  corresponding  mostly  to 
CuiPiH«0,i,  be  uses  the  name  dihj/drile  (D);  tbev  sbow  no  loss  at  200".  The  names  «U£tff  (E) 
and  pho»phoTocalciie  (F)  he  gives  to  the  compounds  CU(PiHiOit  and  Cu«PiH«Oi4,  respectively, 
and  be  regards  the  three  as  entei-ing  in  varyiug  proportions  to  form  the  different  maaslTeTaiieUa; 
the  latter  have  a  lower  speciflc  gravity,  and  lose  water  on  ignition  at  200°. 

According  to  Scbrauf 's  view,  anal.  3  corresponds  to  a  molecular  mixture  of  8D  +  IP; 
15,  after  deducting  8  8  p.  c.  cbrysocolla,  to  simply  "  dihydrite;"  30  to  D  4- E -4- P;  51  to 
4F  +  2£  +      where  the  letters  D,  K,  P  have  the  values  expbilned  above.   The  value  of  thit 
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c<Hnp1ez  hjpotheBit,  especlallj  In  view  of  the  uncertain  homogeneity  of  much  of  the  material 
analyzed,  seems  doubtful. 

AU  these  compounds  are  embraced,  in  the  fith  Edition,  under  the  name  fteudomalaehiU  of 
Haosmaon,  which  is  the  earUest  of  the  names  of  this  species,  and  Is  as  short  and  as  good  as  the 
later  Flis^horo^aieUe  of  Glocker.  ZwnnAa  was  subsntuted  by  Bernhardt,  and  has  Seen  used  In 
acme  recent  works,  also  by  Bchnuf  (1879).  But  Lunn's  one  ualysb  (see  below)  was  not  made 
until  18S1,  and  gives  a  different  composition  from  that  since  obtained. 

F5rr.— Like  Ubethenite. 

Obs. — Occurs  In  veins  traversing  slate  at  Vimeberg,  near  Rhelnbreitenbach,  and  at  Ehl, 
near  Linz,  on  the  RhlDe,  along  with  other  copper  ores:  at  Hirschberg  in  VolgUand;  Libetben  in 
Hungary;  Kreuzberg  In  Bohemia;  NtzhnI  T^lsk  in  the  Ural.  Alio  In  Comwall,  in  minute 
globular  coucretloos.   Also  met  with  in  the  Perkiomen  mine,  Pa. ;  in  Cabarras  Ck>.,  N.  C. 

The  phosphates  of  copper  were  included  in  the  olivenerz  and  malachite  of  the  inineraloglsts 
of  last  century,  cf.  p.  789. 

A  hydrous  cupric  phosphate  from  PbilHpsburg,  Montana,  gave  Pearce:  F«0(  SO'lO,  CuO 
«2-56,  H,0  [17-84]  =  100.    Proc.  Col.  Sc.  Soc.,  I,  119,  1884. 

Rev.  F.  Lunn  obtained  for  an  ore  from  Rhelnbreitenbach  (Ed.  Phil.  J.,  6,  SU,  1821): 
P.O.  ai'Sft,  CuO  63  85,  HiO  lS-4fi  =  90-99,  giving  the  formula  6Cu0.2PiO».6U.O.  Bnt  no  later 
atialyst  has  found  as  much  water.   Beudant  cites  this  analysis  under  his  ypoMma, 


671.  OlilNOOLASITB.  Strahliges  Olfveoerz  Kar»t.,  Klapr.,  X  Bchrlft.  Berl.  Oes.  Ft., 
3,  296.  1801.  Cupreous  Arsenate  of  lion  Bourn.,  Phil.  Trans..  1801  (with  anal,  by  Cheneviz). 
Strahlenerz  Kartten,  Tab.,  64.  97.  1808.  Culvre  arseniatS  fSrrif^re  H.,  Tab].,  91,  1809.  Strah- 
lenkupfer  Oiutm.,  Haudb.,  lOSO.  1818.  Strahlerz  Worn.  Klinoklas  Breith.,  Uib.,  1880. 
Siderochalcit  QU>ck»r,  Orundr.,  840,  1881.  Aphandse  Beud.,  Tr.,  3,  603.  1889.  Aphaneaite 
8hep.,  Hln..  1886.   AblcUt  Bernhardt,  Glocker^a  Orundr..  S79, 1888. 

Monoclinic.    Axes  d  :  ^ :  ^  =  1*9069  : 1  :  3  8507;     =  'SO"  30'  =  001  A  100 
Phillips'. 

100  A  110  =  62"*  0',  001  A  101  =  56"  12',  001  A  Oil  =  75'  15', 
FMat :  a  (100.  M),  c  (001.  0);  » (110, 1);  r  aoi,  -  1-1),  «  (ftOS,  fl).  ^  (Il8,  |)<.  t  (111.  If, 

■    mm"-  =  194*  a  =  •SO"  W  et  =  81"  IV  »  122"  T 

mm'   =  "OS"  em  s   8S*  88'  vp'  ^  VT  fBf        nt$  ^   W  W 

or     =  U*  19  0p  =  S8*  7f 

Crystals  prismatic         also  elongated  |  i;  sometimeB  in  acute  forms,  rhombo* 

hedral  in  aspect  (f.  2).  Faces  ronnded  or  uneven.    Often  grouped  in  nearly 

parallel  position  and  further  inclined  both  in  the  direction  of  the  axes  i  t  and  i  d» 
yielding  finally  spherical  forms  bounded  by  the  earring  baaal  faces.  Also  maasiTe, 
bemispnericai,  or  reniform;  stmotare  radiated  fibrous. 


1.  a.  3. 


Fig.  1,  Oimwall,  after  Philllpa.   8-4.  Utah.   8,  4.  Washington. 


Cleavage:  c  highly  perfect.  Brittle.  H.  =  2-5-3.  G.  =  4'19-4'36;  4*36, 
4,-38  Utah.  Luster:  c  pearlv;  elsewhere  vitreous  to  resinoua.  Color  internally 
^^i>lc  verdigris-grecn ;  externally  blackish  blue-green.  Streak  bluish  green.  Sub- 
.^^iisparent  to  translucent 
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Optically  — .  Ax.  pi.  |  h  Bx  inclined  abont  90**  to  Dispersion  p  <  i 
Tery  burge,  inclined  small.   Axial  angles  somewhat  TariablOj  Dz.: 

(1)   3H,.p=  81'  66'        2Ep  =  184"  38'         (2)   2H^p  =  84'  13*    .-.  2B^  -  141'  14' 
(1)  2H^H=  88°  ^   .'.  160'  ^        (3)  3H^h  =  86°  42'   .'.  in  air  toul  feflecdoi 

Comiu— Gn,AB,0,.3Ga(0H),  or  6CnO.As,0,.3H,0  =  Arsenic  pentozide  30-3. 
onpric  oxide  62-6,  water  71  =  100. 

Anal.— 1.  Rg..  Mia.  Ch.,  878,  1860.  2,  Damour.  Ann.  Cb.  Phys.,  13, 412. 1846.  8,  Ffeucf. 
Proc.  Col.  8oc.,  2,  184.  1886.   4,  HUtebrand,  Am.  J.  Sc.,  36,  808,  1888. 

A8,0.  P.O,  CuO   H,0  Fe,0» 

1.  Coniwall  G.  =  4-26-4  86  29-71  0-64  60  00  7  64  0-39  CaO  0-fiO,  SiO,  1-18  =  100 

8.  "  O.  =  4*812  27-08  1-50  62  80  7-57  049  =  9944 

8.  Utah  a.  =  4-86  29  10  —  6146  7-80  tr.  =  97-84 

4.  "  Q.  =  4'88  I  29  59  0-05  63  44  7-78  0  18  ZnO  0-06. 8iO«  0-06  ^  100« 

Pyr^  «to.— Same  as  for  ollvenite. 

Obk— Occurs  Id  Cornwall,  nltli  other  ores  of  comwr,  at  TiugTang  mine,  Wheal  Uolty,  ud 
Wheal  Gorland,  and  at  Bedford  United  Mines,  near  'TaTistock.  The  crystals  usually  pre»nt  i 
Tery  dark  blue  color  and  brilliant  luster,  but  are  rarely  recognizable,  being  aggreguied  in 
divet-ging  groups,  or  disposed  In  extremely  minute  individuals.  In  cavities  of  quartz;  wlience  ilw 
name  of^nesite.  from  a^avTi<i,  vnman^est.  Also  found  (about  1835)  with  chalcophyIltt«  al 
mines  now  abandoned  near  Saida  in  Saxony. 

In  Utab,  'Untie  district,  at  tbe  Mammoth  mine,  in  fine  crystallizations,  with  other  copprr 
and  iron  arBeoates  associated  with  enargite. 

Named  CUnoeiaaUe  In  allusion  to  the  l>a&al  cleaTage  being  oblique  to  the  ddes  of  the  prisa 

Ret— ■  Hin.,  881,  1837;  of.  Dx.,  Ann.  Ch.  Phya.,  13.  419,  1846;  Schraof,  Ailu,  xx. 
*  H.  8.  Washington,  Utah,  Am.  J.  Sc.,  36.  808, 1688. 


672.  OHONDBARBBmTB.   Kondioarsenit  IgeUtrdm.  Ofv.  Ak.  Stockh.,  33,  8. 1865. 
In  small  embedded  gralna 

Brittle.  Fracture  concboidat.  H.  =  8.  Color  yellow  to  reddish  yellow.  Tnmskceot. 
Biaxial;  optically  — .   Ax.  angle  large,  Btd.' 

Oomp.— Perhaps  Mti|A8iOs.SMn(OH),  or  6MnO.A5,0..3H,O  :=  Arsenic  peotoxide  33-d, 
manmnese  protoxide  59  9.  water  7-6  =  100. 

Tlie  analysis  gives  about  \  molecule  more  water  than  the  alrave  formula  demands,  tod  Uw 
mineral  obviously  needs  further  examlnatioD. 

AnaL— IgelstrOm,  1.  c 

A8.0.  8S-60       HnO  61 '69       HgO  8  06       CaO  4  86       H,0  7  00       CO.  (r.  = 

Pyr.,  Mo.— B.  B.  In  tube  decrepitates,  blackens,  and  gives  neutral  water.  On  charaosl  tm)f 
fusible  to  a  black  bead,  not  magnetic;  in  the  iunertiame&^ves  arsenical  fumes.  With  borsi  gins 
maoranese  reaction.    Easily  and  completely  soluble  in  dilute  hydrochloric  and  nitric  acids.  | 

Obs.— Occurs  In  the  Pajsberg  mines,  Wermland,  Sweden,  in  veins  of  barile  inlerBeclijip 
hausmannite.  , 

Named  from  its  similarity  in  occurrence,  color,  and  transparency  to  chondrodite,  wttile  | 
differing  from  It  in  being  an  arsenate. 

R«£— >  Bull.  Soc.  Min.,  8,  874,  188.5. 

Xantbabsenitk.    Xanthoarseuite  L.  J.  Igelatrdm,  Bull.  Soc.  MIn.,  7,  287,  1884. 
In  grains  and  massive;  optically  biaxial  (Btd.).   Fragile.    Color  sulphur-yellow.  Opii 
cally  biaxial,  +T  Bid. 

Near  chondarsculte,  but  contains  more  water.  Composition  perhaps  essentially  SHnO.A^Ci 
6HiO  —  Arsenic  pentoxide  84*1,  manganese  protoxide  63-5,  water  13-4  =  100.   Needs  furtlKi  . 
extunioatlon.   Anal. — IgelstrOm. 

A8.0»(SbiO»»)     MnO  FeO  MgO  OaO  H.0 

I  88-86  48-60  811  6  06  1-98  18-08  =  100 

■  Perhaps  3  p.  c. 

Occurs  with  hausmannite,  also  with  hematite  and  magnetite  In  ctystalUne  limealaie  it  ik 
8j0  mine,  parish  of  Grythytte,  Orebro,  Sweden. 
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673.  DUFRBNTTB.  StraliUtefn  <var.)  Jordan,  Hin.,  etc.,  Reisebem.,  248,  1803.  OiQn- 
eiaeii8U!lD(strahlicher)  Ullmann,  »yst.  Tab.  Uebera.,  153,  819.  1814.  FHseriche  Qran-Kiseuerde 
W.   Dufreuite  Brongn.,  Tabl.,  HO,  1883.   Qnen  Iron  Oie.   Kraurit  Brttth.,  Uaodb.,  15^,  1841. 

Orthorhombic.    Axes  (approx.)  &:h:d  =  0-8734  :  1  :  0-4263  Streng'. 
100  A  110  =  41"  a',  001  A  101  =  26°  Of,  001  A  Oil  =  23°  5'. 

Fomu' :  a  (100,  i-i),  b  (010,  i-l);  m  <110,  /),  I  (120,         e  (Oil, 

Angles:  mm'"  =  "Sa'  1«',      =  "46'  lO*.  if  =  59*  85'. 

Crystals  rare,  small  and  indistinct  in  consequence  of  grouping;  e  much 
Toandea,a,  b  vertically  striated.  Usually  massive,  in  nodules;  radiated  Ibrons  with 
drusy  sur&ce. 

Cleavage:  a,  probablv  also  A, but  indistinct.  H.  =  3-5-4.  G.  =  3-2-3-4;  3  227 
()iifr.  Luster  silEy,  weak.  Color  dull  leek-green,  olive-green,  or  blackish  green; 
titers  on  exposure  to  yellow  and  brown.  Streak  aiskin-green,  Subtranslucent  to 
nearly  opaque.    Strongly  pleochroic. 

Comp. — Doubtful;  in  part  (anal.  1,  2)  corresponds  to  FePO,.Fe{OH),  = 
2Fe5O,.P,0,.3H,0  =  Phosphorus  pentoxide  27*5,  iron  sesquioxide  62-0,  water  10-5 
=.  loo.   Other  analyses  give  somewhat  different  results. 

The  crvBtallized  mineral  of  WaldgirmeB  corresponds  nearly  to  8FeP04-3Fe(OH)i  or 
fiFe,0*.8P.0..6H,0  -  Pliosplionia  pentoxide  88-8.  Iron  sesquioxide  •68-4,  water  84  =  100. 
t't-rrous  iron  is  present  only  ui  small  amount. 

Further,  some  nnalyses  sliow  ferrous  Iron,  and  perha[M  these  kinds  do  not  belong  heiv. 


Aual.  8  gives  FeO.8Fet6,.2Pi0..6H,0  (cf.  chalcosideritc). 

AuiS.— 1,  Korsteo  [Arcb.,  16.  243],  Kg.,  82B,  1860.  2,  Diesterweg,  B.  H.  Ztg.,  22,  257, 
1863.   8,  DeichMl,  Rg.,  Hin.  Ch.,  3l6,  1875.   4.  5,  Boricky.  Ber.  Ak.  Wien,  66  (1>.  6.  \m. 


6,  ^atreng.  Jb.  Min.,  1. 110,  1881.  7,  £.  Kinch  and  Butler.  Mln.  Mne..  7,  65,  1886  8,  E.  Ktiich, 
ibid..  8,  112,  1888.  9,  Schnabel,  Rg.,  Min.  Ch..  839.  1860.  10.  Kurlbaum.  Am.  J.  Sc.,  23. 
423.  1837.  11,  Hassie.  Ch.  News.  42,  181,  1880.  12,  Campbell,  Am.  J.  Sc.,  22,  65,  1881. 
Also  5th  £d..p.  588. 

For  a  diMusBion  of  the  composition,  aee  Church,  Ch.  News,  10,  157, 1864,  Streng,  1.  c,  and 
Kinch.  I.  c. 

O.        P,0»  Fe,0,  FeO  H.O 
a.  Siegen.  dorA  ffrwtfn  27-72  63-45    —     8  56^  99  78 

3.  -  "  27-71  63-OS  0*25  10-90  =  100-88 
8.       "  2811.  58-58  2  19    9-78  =  98-66 

4.  St.  Benlgna,  AtrA:  pre«n  80-U5   59*82    tr.      9  88  =  99  20 

5.  "         light  green  83  09   57-93     tr.      9  04  ^   99  06 

6.  Wnldglrmes.  cryjioi*  81  82   60-20   1-63     8  03  ^101-58 

7.  East  Cornwall,  cry«(a&      8-888      30-42   55-93     —     10-68  CiiO  0-96,  CaO  1-51  =  99-50 

8.  Wh.  Phcenix,  Corn.,  6(Kr.  3123   47  23   6-88   11-52  Al.O,  0  87,  CaO  1-69,  MgO 

9.  Siegen,  darkgrmn  28  80   53  66   9  97     8-97  =  100-99  [0  1  7  =  99  54 

10.  AllentowB.  N.  J.,    "  82  61    53  74   3-77   10*49  810,  0-72  =  101  33 

11.  Rockbridge  Oa.Va.        8-454      31  66  50-89   6-80»   8  35  MgO  216,  A1,0,  0-29.  SiO, 


[0  20  -  99-85 
*0  1-1 


13  **  '*  8-888      81-76  50-80  6  14    8  53  Al.O.  0  81.  CaO  112,  MnO 

[0-40.  MgO  0-76,  Insol.  018  =  99-89 

.  Incl.  0-84  MnO. 

X*yr.,  etc.— Same  as  for  vivianlte,  but  less  water  is  given  out  In  the  closed  tube.   B.B.  fuses 
easily  to  a  slag. 

OIm. — Occurs  near  Anglar,  Dept.  of  Haute  Vicnne,  and  at  Hirschberg  in  Westphalia  (the 
JffCAli'titM  of  ihe  specimens,  according  to  Dufrenoy.  origiuallv  oanied  dufrenite);  at  Ilucbefort-i-n- 
Terre,  Morbiban,  France;  Eiserfeld  near  Siegen.  From  the  llotblHufcben  mine  near  Waldglrmes, 
St.  Jlenigna,  Bohemia;  EaKt  Cornwall,  iu  crystals  i-escmbliug  those  described  by  Streng  (Miers); 
also  in  botryoidal  format  Wheal  Plicenix. 

In  the  U.  Slates,  at  Allentown.  N.  J .,  as  a  libroua  leek-grecu  contiii^,  somelimes  half  an  inch 
tliick,  in  the  Green  Sand  fonnHtioii;  itchanges  lo  brown  in  ullering  to  limonile.  Iu  Itockbridge 
Co.,  vs..  in  radiated  coarsely  Sbroutt  miiDsesof  adark  greenish  brown  color,  forming  an  irregular 
l>ed  of  about  10  inches  In  depth,  uuderlving  limonite. 

iN'amed  after  the  French  mineralogist,  P.  A.  Dufrenoy  (1792-1857).   Kraurite  is  from 


jfi£>rt-«5/3oS,  har$h,  dry. 

ZL«<.— >  Jb.  Hin.,  1,  110,  1881. 
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674.  ZiAZULim.  Himmelblau  Fossil  von  Steiermark  [Styrial  Widenmann,  Berfm.J., 
846.  Ap.  1791;  Bmalteblaue  F.  von  Vonu.  Scfarift.  Ocb.  N.  BerliQ,  9,  8S8.  ITftl;  KaUUUcbe 
Smalt;  Berlioerblau,  Eiseoblau  [=  Vivianltel;  Bergblau  [=  CbrysocoUa];  Uoachter  LuunteiD 
[=  False  Lapis-Lozuli],  StuU,  Elnricbt.  Nat.  Wicn.  49,  1798;  Lazulit  —  Kieselerde  +  ThoDode 
+  Eiaenerde,  Klapr.,  Schrlft.  Ges.  N.  Berl.,  10,  90,  1798,  Beltr.,  1,  197,  1796.  Dichter  blmer 
Feldspalb  (fr.  Kriegtacb,  Styria)  Klapr.,  Beitr.,  1,  14,  1795;  Lazulttb  iTtopr.,  Beitr..  4, 271, 
1807.  Blue  Spar,  Blue  Feldspar.  Wabracbeinlicb  n.  Foas.  aus  d.  Salzburgischen,  Siderit, 
9.MoU,  Jalirb.  B.  H.,  4,  71.  1799  (with  bad  anal.  byHeim);  Mollit  J?aAer£.  Haodb.,  1801; 
=  lAZuHth  M<^,  Null  Kab.,  1,  437,  1804.  Blauspath  Wem.  Voraulite  Delamelh.,  Mid.,  1812. 
Azurlte  Jameton,  Hin.,  1,  841,  1816.  Pbqsphora&UFe  Thonerde,  etc.,  Fuclu,  Scbw.  J.,  34, 37S, 
1818.   Klaprotbite  Beud.,  Tr..  464.  1884;  Klaprotbiae  id.,  3,  676,  1832. 

MonocliDic  Axes  dtilit^  0*97496  :  1 :  1  -6483;  fi  -  89°  13|'  =  001 A 100 
Prfifer'. 

100  A  110  =  44"  16i',  001  A  101  =  58"  49^',  001  A  Oil  =  58"  45|'. 


Forms' : 

a  (100,  t-i)  tw.  pL 
h  (010, 
0  (001.  O) 


m  (110.  /) 

y  (108.  - 
I  (101,  - 


»  (ioi,  i-{) 

« (oia.  H) 
d  (Oil,  14) 


<r(118. -i) 
I  (112.  -  i) 

yuu.-i) 

r  (281,  -  8/ 


V  (il8. 1) 

« (in.  1) 

ff(81S.-li) 


mm"' 

88'  83K 

nr  sff 

en 

89*  18* 

cx 

87°  69i' 

at 

80*  34' 

m 

49°  atr 

e$ 

60°  58* 

ep 

66*  84i' 

u 

118"  474' 

cm 

88'  sr 

uu' 

78*  W 

et 

88"  2Sf 

Ffgs.  1-S,  Georgia.   4,  after  Prftfer. 


M  =  67'  81' 
eg  -  61"  Sr 
« "  =  4B'  544' 
W  =s  60'  64^ 
•■  '  =  64-  sr 
Ijp'      •79"  40* 


iw'  =  81*  ay 
=  -80'  at/ 

ow*  =  45Mr 
M  =  48-  3U' 
p#  =  ■88"  Stf 


Twins:  (1)  tw.  pi.  a,  or  tw,  axis  6\  (2)  223,  rare.  CrystalB  nsnallyarnte 
pyramidal  in  habit;  also  flattened  (f.  3)  by  extension  of  one  pair  of  pyniniiual 
planes.    Also  massive,  granular  to  compact. 

Cleavage:  prismatic,  indistinct.  Fracture  nneven.  Brittle.  H.  ~  5-6. 
G.  =  3-057  Fuchs;  3-067-3-121  Prufer;  3-122  Smith  and  Brush.  Luster  vitreous. 
Color  azure-blue;  commonly  a  fine  deep  blue  viewed  along  one  axis,  and  a  pale 
greenish  blue  along  another.    Streak  white.    Subtranslucent  to  opaque. 

Pleochroism  strong  in  colored  varieties:  c  and  b  azure-blue,  a  colorlwa 
Optically  -.  Ax.  pi.  f  i.  Bx.  A  =  9°  20'  approx.  Dispersion  />  >  p  (in  oil) 
small,  p  <  V  (in  air)  distinct;  inclined,  small.   Axial  angles,  Dx.*: 


(8)      8H«  =  78'  86'   .-.  8E,  =  IWl'  » 

(8)      2H^M  =  TO*  88'  .    as;,  =  188'  4 
9'  45*  aE,  =  IW  L«.' 

^  =  1-688  r  =r  1-689  L^Tj-Lcx' 

Co«p.-RAl,(On),P,0,or  2AlP0..(Fe,Mg)(0H).  =  {Fe,Mg)0.A1.0,.P,0,-H.<' 


(1)      SH„  =  77*  lO*  .-.  8E,  =  188"  89* 

(1)      BH^B  =  TT  11'  .'.  8Ey  =  184°  85' 

Also  Bx.  A  A 

Indices,  Brazil  a  =  1  -608 
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with  Fe  :  Mg(Ga)  =  1  :  12, 1  :  6,  1  :  2,  2  :  3  (Rg.).  For  1  :  2  the  fonnnia  reqnires: 
PhosphoruB  pentoxide  46*4,  alumina  32*6,  iron  protoxide  7*7,  magnesia  8*5,  mter 
5-8  =  100. 

AoaL— 1.  Furhs,  Schw.  J.,  24,  87S,  1616.  2,  Rg..  Min.  Ch.  Erg.,  148,  1886.  8.  Igel- 
BlrOm.  J.  pr.  Cb..  64.  253,  1855.  4,  Blomairand.  OfT.  Ak.  Stockh.,  25, 201, 1868.  5,  Smith  and 
Brusb.  Am.  J.  Sc..  16.  870. 1858.  6,  Gamper,  Jb.  O.  Reictu.,  3ft,  611.  1878.  7,  HoflinanB. 
OeoL  Caoada,  1870-80.   Also  Sth  Ed.,  p.  57B. 

G.         P.O.  Al.O,   FeO    MgO  CaO  H,0 

1.  Rfldelgniben         8  067        41-81    35-78     2  64     9  84     —    6  06  SIO  210  =  97  68 

2.  FiachbacherAlp  42-95   81  57     8  81    10  84   0  40   6-40  =  00  07 

8.  UornijOberg         2  78(7)  42-52  82  86  10  55  8-68  tr.  5  80  MtiO  <r.  =99-81  riOO'M 

4.  W«UiD&  48-88  82-82  7'82  S  OS  0-84  6-72  MnO  018,  CuO  D  IO  s 

5.  Sinclair  Co.,  N.C.  81SS  f  48*76  81-70  8  17  10*04  —  6  &8  SiO.  1-07  »  100-M 

6.  Zermatt  44  21  28  67  lS-26  8-89  —  5-77  :=  100 

7.  KeewatiD.CIkoada8-046  46*89  2914  2  09  18-84  S'88  6*47  =  100-76 

From  7,  8  p.  c.  810,.  and  from  8,  8  8  p.  c.  SiOi  deducted. 

Pyr.,  ato. — lo  the  closed  tube  whitens  and  yields  water.  B.B.  with  cobalt  solution  the  blue 
color  of  the  mineral  U  restored.  In  the  forceps  whitens,  cracks  open,  swells  up,  and  without 
fusion  falls  to  pieces,  coloring  the  flame  bluish  greea.  The  green  color  la  made  more  intense  by 
niolstenlug  the  Assay  with  sulphuric  acid.  With  the  fluxes  gives  an  iron  glass;  with  soda  oa 
charcoal  an  infusible  mass.    Unacted  upon  by  acids,  retaining  perfectly  its  blue  color. 

Obi. — Occurs  both  masalre  and  crjrstallized  In  narrow  veins,  traversing  clay  slate,  In  the 
torrent  beds  of  Schlndming  and  Radelgrabeu,  near  Werfen  lo  Salzburg,  with  siderite:  In  Gras. 
near  Vomu;  Erie^lach,  in  Styrla:  at  Hochthtlllgrat,  at  the  Gorner  Glacier.  Uympflschwang, 
Upper  Valais,  Switzerland;  also  in  veins  or  pockets  in  miartzyte,  in  Hurrsj&herg,  Wermland, 
Sweden  massive  and  granular,  sometimes  in  8-slded  crystals  6  Inches  lone  and  2  inches  In  diam- 
eter; In  tbe  iron  mine  of  Wes(an&,  In  Scania,  Sweden,  massive,  of  a  dark  azure  color;  also  at 
Tijuco  in  Hlnas  Geraes,  Brazil.   At  Gulabgarh,  India  (La  Touche,  Rec.  G.  Burr.,  23.  69,  1890). 

Abundant  with  corundum  at  Crowder'sMt.,  Gaston  Co.,  N.  C. ;  and  In  fine  sky-blue  crystals, 
often  1-1(  inch  long  and  broad,  on  GrnTca  Mt..  Lincoln  Co.,  Ga.,  60  m.  aboTe  Augusta,  with 
cyanite,  rntlle,  pyrophylUto,  etc.   In  Keewatln,  Canada,  near  the  mouth  of  the  Churchill  rlTar, 

Tbe  name  lazullte  Is  derived  from  an  Arabic  word,  ocuf,  meaning  Amma,  and  allude*  to  the  ■ 
color  of  the  mineral. 

Ret—'  Hald  ,  Nat  Abhaiidl.  WIen,  1,  189,  1847.  »  Gamper,  Krieglach,  Vh  G.  Reicha., 
lie.  1877.  •Dx.,  N.  a.  142.  1667.  «Lsiaulx.  Zs.  Er.,  9,  434,  1684.  'lirr-Lcx.,  Uln. 
Bochee.  289, 1888. 

676.  TAVI8TOOEITE.   Hydnited  Calclum-alumlnic  Phosphate  (1)  A.  H.  Okurch,  J.  Ch. 

Soc.,  18,  208.  1865.    Tavlstockite  Datui,  Mln.,  582,  1868. 

In  micrOBCopic  acicular  crystals,  sometimes  aggregated  in  irregular  itellate 
jrTonps,  constituting  a  white  pearly  powder. 

Fragile.    Luster  pearly.    Color  white.    Transparent  to  translucent. 

C«mp.— Ca,P,0,.2Al(0H),  or  3CaO.Al,0,.P,0..3H,0  =  PhosphoruB  pentoxide 
30-5,  alumina  21-9,  lime  36-0.  water  11*6  s  100. 
Anal. — Church,  1.  c 

P.O.  80-86  AI.Oi  22  40  CaO  86  27  H.O  13  00  -  101-08 

P7T.^ato. — B.B.  becomes  opaque.  With  cobalt  nitrate  givet  a  blue  coIot.  Dii&cultly 
soluble  in  acids. 

Obe.— Occurs  at  l^Tiitocfc,  DeTOnshlre,  in  cavltlei  with  qiuitz  crystali,  pyrite,  cdialiM^ifilla^ 
and  chlldrenite. 


676.  OIRROZJTB.   KIrrollth  C.  W.  Blonutrand.  Ofr.  Ak.  Stockh.,  36,  80%  1888. 

Compact,  without  a  trace  of  cleavage. 

H.  =  5-6.    a  =■  3-08.    Color  pale  vellow. 

CoBif,— Perhaps  Ca  A1(P0,),.A1(0H)",  or  6Ca0.2Al,0,.3P,0,.3H,0  =  Pho*. 
phoms  pentoxide  41*8,  alumina  20  0,  lime  32*9,  water  5  3  =  100. 

AaaL— Blomstnnd,  1.  c.,  after  remoTal  of  4*60  not  dissolTed  In  the  acid  ■olutloo,  of  vhIA 
8-17  was  silica. 

-p.O,         A1,0.         FeO        MnO         PbO        MgO         CaO  H.O 
I  41-17  20  54  0-91  224  O  il  021  2887  5*06  =  99*61 
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Pyr^  vto^B-B.  fUKS  Teiy  eully  to  m  trhlte  enamel.  With  lodt «  mangUMM 

DecompMed  on  dlgeallou  In  fine  powder  in  hydrochlradc  add. 
OlH.— Occurs  at  the  Iron  mine  at  Westana.  In  Scania,  Sweden. 
Named  from  Ktfifi69,  pale  peltoto. 


677.  ARBENIOSmEBITE.  Araenloslderite  Di^.,  Ann.  Mines,  2,  848,  1843.  C.  B.,  Id, 
28,  1848.   Arsenokrokit,  Arsenocrocltes,  Qlocker,  Syo.,  226.  1847. 

Tetragonal  or  bexagoniU?  Optically  uniaxial,  negative.  Lex.'  In  fibroaa  coir 
cretions  resembiing  oacozenite;  the  fibers  large  and  easily  separable  between  the 
finger& 

H.  r=  1-2.  G.  =  3-520  Dnfr.;  3*88  Bg.  Luster  silky.  Color  yellovM 
brown  and  somewhat  golden.  Pleochroic  Powder  yellowish  Drown,  rather  deepn 
in  color  than  that  of  yellow  ocher. 

Comp.— aa,Fe(ABOJ..3FeOm.or  60aO.4Fe,O,.3A8.O,.9H,O  =  Arsenic  pent, 
oxide  37*8,  iron  sesquiozide  35*0,  lime  16*3,  water  8*9  =  100. 

AnaL— 1,  Oufrenoy,  1.  c,  recalc.  2,  8.  Rg.,  Fogs.,  68,  008, 1846.  4.  Church,  J.  C9L  See, 
36, 102, 1878. 


1.  Bomantehe 

2. 

8. 

4. 


O. 

8-58 

8-88 

8*86 


AsiO, 
85-69 
[80161 
88-74 
I  89-66 


Fe,0, 

44 -as* 

40  00 
80-87 
85-70 


CaO 
10-08 
12-16 
1208 
10-58 


H,0 

911  =  100-01 

8-  66  =  100 

9-  86  100 

7-87  MgO  0-18,  K.O  0-«7 


Ind.  1-85  Mn.O.. 


Vjt^  vtc— Like  ecorodtte. 

Obs.— Occurs  In  a  manganese  bed  at  Romantebe,  near  M6con,  Department  SioiM-rt- 

liolre,  France;  also  at  Scbneebere,  Saxony,  with  eiytbrite  and  rosetlte. 

Named  from  ixri»nic  and  a-tSjfpof,  iron.  Cbaaged  to  orMnosreoAf  (it.  KpdKif,  JSbtr)  Igr 
Qlocker,  because  of  a  preTions  use  of  araenosiderite  (see  p.  96). 

Ri£— >  BuU.  Boc.  Min.,  9.  8,  1886. 


678.  ALLAOTTTB.  AllakUt  A.  &dffren,  O.  FOr.  FOrb..  7. 109, 1884;  6tf.  Ak.  Btodib.. 
a.  Mo.  8,  29,  1B84. 

Monoclinic.  Axes  A:i'.d  =  0-61278  : 1 :  0-33385;  /8  =  84'>  16|'=100A001 
H.  Sjogren'. 

100  A  110  =  31"         001  A  101  =  27**  12|',  001  A  Oil  =  18"  22^'. 


Forms* :  .    ff  (010,  t-d) 

a  (100,  i-l)  k  (810,  ^) 

b  (010.  M)  I  (210,  t4) 

/  (»ao. 

Also  munemuB  vlcin^  planes  in  tbe  prlsm&tlc  zone. 


m  (110.  /) 
o  (840,  i-i) 
r  (100,  ii) 


** '  =    28"  89'  rr' 

U  "  =     83*  54i'  M 

ff"'  =     44°  14f  ep 

ff'  =  "IBS'  45i'  ah 

mm"'  ^     62°  45'  eh 

oo'  =    101°  47'  tn 


e  (101,  -  1-t) 
p  (504,  -  H) 
h  (iOl.  1-Q 


86'  19' 

•67°  4' 

83°  24' 

*65°  54' 
57°  3* 
81*  5}'- 


M  ail.  -  i) 

<  (858.  -  Hi 
4  (141.  -  4^ 


OM  =  66°  26' 
ftM'  =  31°  Iff 
tf*  =  70°  1' 
dd*  =  «•  31' 


OiTBtals  small,  prismatic,  often  tabniar  |  a,  TertioUj 
-  striated.   Hesembles  axinite. 

Cleavage:  e  (101)  distinct,  a  less  so.    Fracture  unerw^ 
Sjogren.  gplintery.     H.  =  4-5.    G.  =  3-83-3*85.    Luster  yitreoni, 

on  the  fracture  greasy.  Color  brownish  red.  Streak  brownish  gray,  Transjpirtot 
Strongly  pleochroic,  ayaointh-red  to  oliTO-green. 
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Optically  — .  Doable  refraction  gtrong.  Ax.  pi.  in  acute  an^  of  axes  hi. 
Bx,,iuplaneA.   Bx^.,  A  ^  =  —  49"  12'..  Sx^  Xh.    Axial  angles,  Knr." 

2H^  =  18'  aa-  2H^,  =  »•  12'  Na  SH..^  =  0'  Tl  2H^„  =  11*  86'  Ou80. 

AlBO  /3,  =  1-778         /3,  =  1-786  H.  Bj.     and   .".  2V.,  =  10'  18'      2V^,  =  T  84' 

Comp.— Mn.As  0,.4Mn(0H),  or  7MnO.  Ab,0,.4H,0  =  Arsenic  pentoxide  28  8, 
manganese  protoxide  63-3,  water  9-0  =  100. 

AnaL— 1,  A.  SjOgren,  OfT.  Ak.  Btockh.,  41,  Mo,  8. 89. 1884;  other  analyaw  gave  like  remilti. 
S,  LnndatrOm,  Ibid.   8,  A.  Sjogren.  6tv.  Ak.  Btockh.,  44.  109,  1887.   4,  LuDdair&m.  ibkl. 


1.  Nordmark 

2. 

S.  L&ugbaD 
4. 

Tyr. — B.B.  nearly  iDfnsIble,  reacUoDBforarseolcand  maDganeae.  Loses  water  and  becomes 
black  at  a  low  red  heat.   Easily  soluble  in  acids. 

Obs.— Found  with  ottter  manganese  arsenates,  with  magnetite,  hauamannite,  pyrochrolt^ 
fluoHh-,  etc.,  in  druses  in  a  maagaoiferoiis  dolomite  at  the  Moss  mine,  Nordmark,  Bweueo.  Also 
at  L&ngbuu  with  manganlferous  baiite  (2  p.  c.  MnOj. 

Named  from  dXXarreiv,  to  change,  in  allusion  to  Its  strong  pleochroism. 

R«<.— >  Q.  For.  FOrh.,  7,  280.  1884,  Zs.  Kr.,  10,  114,  1885.   *  Knr.,  Zs.  Er..  10.  68, 1884. 


As,0. 

HnO  FeO 

CaO 

MgO 

HiO 

28  76 

6819  — 

rr. 

OSU 

8-97  = 

100  47 

3816 

62  08  0-24 

0-46 

086 

8-86  = 

lOU-18 

29-10 

68-64 

8-01 

1-84 

8'»7  = 

100  06 

88  89 

68-80  0-85 

1-68 

1-87 

9-03  = 

99-98 

1884 


679.  BTNADBXmTB.  Synadelphlt  A.  and  H.  ^tgrm,  O.  PDr.  FOrh.,  7,  886.  888, 


Monoclinic.  Axes  d  :  i:  <!  =  0*8582  : 1 :  0*9192;  >S  =  90*  =  001  A  100 
H,  Sjogren'. 

100  A  110  =  40"  38^',  001  A  101  =  46**  58',  001  A  Oil  =  42**  35J'. 
Fonu!  a  (100,       « (880^  <4).  o  (120^        i <10B.  -  H).  /aH.  -  1).  ^ (iH.  % 


uu'  =  76'  41' 
iw'  =  60°  27' 
ait  =  61*  60' 
i§    =^  66'  80^' 


JT  =  •76'  81' 

ff"  =  109'  aa* 

ff"  =  •64'  18' 
7W'  =    76'  8r 


kh"  «  120*  8t' 

W'  =  74'  68' 

ui    s  78'  10* 

oi    =  76'  W 


^  86'  41' 
=  89'  84' 

=  48'  r 


The  form  shows  some  resemblance  to  that  of  lazulite  and  Urooonite,  ef.  BjOgim. 
Cmtals  prismatic  with  «,  o,  Tertically 
striated,  alao  pyramidal  with  /  (111)  largely 
developed.  Also  in  embedded  grains. 

CleaTage  not  observed.  Fracture  uneven  to 
conclioidiil.  Brittle.  H  =  45.  G.  =  3*45- 
3*50.  Luster  vitreous  to  greasy.  Color  brown- 
ish black  to  black.  Feebly  pleochroic.  Nearly 
opaque.  Optically  +.  Ax.  pi.  J_  b  and  inclined 
45°  to  t.    Bx^  X  ft-    Ax.  angle  amall. 

Comp.  —  2(Al,Mn)A80,.5Mn(OH),.  If 
Mn(Fe):  Al  =  2  :  1,  this  requires:  Arsenic  pent- 
oxide  28*3,  alumina  4*2,  manganese  sesquioxide 
12-9,  manganese  protoxide  43*5,  water  11*1  =  100. 
Calcinni  and  magnesinm  are  also  present  in  small  amount, 
 A.  Sjogren.  Za.  Kr.,  10,  146, 1885. 


Synadeliddte,  BjOgreu. 


AS.O. 
S9-81 


A1,0, 

6-16 


Fe,o, 

1-28 


MoiO. 

11-79 


HdO 

35-71 


CaO 
8-76 


MgO 

219 


B.O 

11-39   -  101-54 


r>^F^ues  easily  on  charcoal  to  a  black  slaggy  bead;  with  soda  gives  r ip^Ics' 
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twcU  for  mAQganese.   Qfves  off  water  Id  the  closed  tube  aud  becomes  black.   DlnolTM  nsdii/ 
in  acids,  givlug  off  chlorine  when  warmed  with  hydrochloric  acid. 

Oba.— Occurs  In  a  porous  manganlferoua  Umeitone,  often  on  barite,  at  the  HLom  nine,  Noid- 
nurlE,  Sweden. 

Named  from  a-vv,  mik,  dSeX^oS,  brother,  because  intimatelj  undated  with  oOtf  nUcd 
species. 

a«t— >  Zs.  Kr.,  10, 14S,  188S ;  the  -{-  and  -  signs  attached  to  the  planes  are  giren  prori- 
abmally,  as  the  direction  of  obliquity  is  not  fixed.  Of.  Bamberg,  0.  FOr.  Ffirb..  11,  m,  laSD. 

680.  FUNKITB.  A.  Hamberg,  G.  FOr.  FOrh..  11,  212,  1889. 

Orthorhombic.   Axes  &:l:6  —  0*41306  :  1 :  0-73863  Hamberg'. 
100  A  110  =  32"  26|',  001  A  101  =  60"  47',  001  A  Oil  =  36"  27'. 

PonnB :  c  (001,  O).  h  (010,  i-\y,  m  (110,  /):  <  (101,  U),  k  (111,  1).   Also  doubtfnlp  (Ol-lO^ 
M  (014,  i-l).  n  (037,  f-i). 

Angles:  mm'"  =  44'  53 ,  «  =  121"  84',  «Jfe  =  "TO'  40'.  W  =  110'  2ff,  UT^WV, 
J*  =        lOi',  CM  =  10°  28'.  en  =  IV  6S^. 

In  minute  crystals,  thin  tabular  Q  c,  faces  c  often  striated  |  also  m,k,t 
sometimes  Tertically  striated.    Crystals  grouped  in  feather-Hke  aggregates. 

Brittle.  H.  =  4-4-5.  G.  =  3  87.  Luster  vitreous  to  greasy.  Color  greenish 
brown.  Transparent.  Strongly  pleochroic:  c  (=  n)  orange-brown,  a  (=i|  yel- 
lowish to  browuish  greon,  b  (=  t)  yellowish  green.  Optically +•  Ai.  pi. (c. 
Bx  X  100.    Axial  angle  large;  dispersion  probably  p  <  v. 

Comp.— MnAsO,.2Mn(01I),  or  4MnO.Mn,0,. A8,0,.4H,0  =  Arsenic  pentoiide 

30*5,  manganese  sesquioxide  22  '3,  manganese  protoxide  37'6,  water  9*6  =  100. 

The  compositioQ  !s  near  that  of  syuadelpblte,  and  there  la  some  resemblance  In  f oim,  but, 
as  shown  by  Hamberg,  they  can  hardly  be  united. 
AnaL— Hamberg,  on  0-05  gr. 

AsiO.        Sb,Oi        Md,0,         Fe,0,        MnO         MgO         CaO  HiO 
291  2-5  20  2  l-5>  858  1'7  04  0-0  =  URl 

»  Also  Al.QiT. 

Pyr.,  etc.— Same  as  synadelphite. 

Obs.— Occurs  with  caryopiliie  and  sftrklalte  at  the  Harstig  mine  near  Fajaberj^  Sweden. 
ITamed  after  the  Swedish  mineralogist,  Oustav  Flink. 


fi81.  HBMATOUTB.  Aimatolith  L.  J.  JgeUtrom,  Ofr.  Ak.  Stockh.,  41.  No.  4,  85, 18H  | 
O.  FOr.  FOrh..  7,  211,  1684.  HamatolUh.  Dladelphit  H.  ^ogrm,  O.  FOr.  FOrh.,  7,  SSIt  31%  ' 
1884,  Zs.  Kr,  10.  180, 1885. 

Rhombobedral.  Axist^  =  0'8885;  0001  A  1011  =  •45°  44'  H.  Sjogren*. 

ronns* :   c  (0001,  0);  q  (30§4,  |),  r  (1011,  R).  $  (2021,  3),  t  (7078,  {)*. 

Angles:      =  87'*  85',  cr  =  45°  44',  «  =  04"  1 ,  gg  -  68°  45f ,  rr'  -  76°  39',  «'  =  103'  15.  i 
Habit  rhombobedral;  r  striated  horizontally. 

Cleavage:   c  perfect.    Fracture  uneven.   Brittle.   H.  =  3'5.  G.=Z■2X^' 
3*40.    Luster  vitreous  to  greasy,  on  cleavage  face  metal' 
loidal.    Color  brownish  red,  garnet-red,  becoming  black  i 
on  the  surface.    Streak  bright  chocolate-brown.    TraDS-  I 
lucent  when  fresh. 

Optically  negative.  Refractive  indices:  0^  =  1'''-^ 
07,  —  1740  Sj.  Exhibits  striking  optical  anomalies, 
sometimes  biiixial  with  small  axial  angle*. 

Comp. — According  to  Sjogreu,(Al,Mn)A8O..4Mn(0H)g.  | 
The  manganese  protoxide  is  in  part  replaced  by  magnesia.   The  percenta^  com- 
position (Sj.,  calc.)  is:  Arsenic  pentoxide  ^2*6,  alumina  7*6,  iron  sesquioude  1% 
mangtincse  protoxide  48*9,  magnesia  5*5,  water  14'2  =  1(X). 
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Anal^l,  C.  H.  LundBtrOm,  Zb.  Sr.,  10.  143, 1885.  2,  A.  Sjogren,  ibid. 

As,0.    AI.O.   FeiOi     MdO      C&O     MgO  E,0 
1.  SI -55      6-88      1  01      46  86      0-66      6*66      l»-08  inml.  0*64  =  97-7» 

8.  SS-M  8-61  60-98      0*71      5]»      1408  =  10824 

IgelstrOm's  analvBis  gaTe:  AstO.  25-70,  HnO  84*55,  FeO  18  05,  MgO  810,  CaO  8-52^ 

H,0  16  Oti  =  100. 

H.  Sjogren  argues  that  the  manguiese  la  chiefly  present  as  sesquioxlde. 

Pjrr.— B.B.  dues  not  fuse;  gives  off  water  and  becomes  black,  on  slroog  ignition  becomes 
brown  (MuiOt).  On  charoual  gives  arsenical  fumes,  audwithsudaamaugaDese  reaction.  Ea^lj 
soluble  iu  acids. 

Obs. — Occurs  In  ci^Btals  lintug  cavities  in  a  manganiferous  limestone  with  maguetite, 
jakobsite,  and  lluorite  at  llie  Moan  uiiue  in  ^ordmark,  bwedeu. 

Kamed  from  aifitx,  blood,  iu  allusiou  (o  its  color;  dlodelpbitc  from  Sti-,  taiee,  and  a.6fX<t>6i, 
brother,  because  of  iis  close  association  with  allactite.   The  former  name  has  tbe  priority. 

Ra£^<  L.  c.  *  Lorenzen,  Ofv.  Ak.  Siockh.,  41,  No.  4,  95,  1864.  '  bee  Btd..  Bull.  Soo. 
Hin.,  7,  124, 1884.  who  refers  it  to  ttie  monoclinic  system,  also  Lorenzen  and  H.  Hj. 


583.  ARSBMIOPIiBITB.   Igelttrvm.  BuU.  Soc.  Min.,  11,  909,  1888,  Jb.  Hio.,  2,  117. 

1888. 

Massive^  cleavable  (rhombohedral?).  Optically  uniaxial,  positiTe.  Color 
brownish  red.  Streak  yellowish  brown.  Opaque  in  tlie  mass.  Transparent  and 
blood-red  in  thin  section. 

CoMp.— Perhaps  B,B,(0H).(A80J,  or  fi,R(AsOJ,.iR(OH).  or  9B0.B^O^ 

3A8,0..3H,0.    R  =  Mn,Ca,  also  Pb,Mg;  R  =  Mn,  also  F& 

AnaL— IgeistrOm,  1.  c. 

AsiO.       8b,0»      Fe,0.        MqO         PbO        CaO        MgO  H.O 
44-98         (r.         8  68         28  36*         4  48        811        810        S  O?  CI  tr.  =  96-87 

*  Regarded  as  Mn.O.  7  80,  MaO  21  25. 

It  is  believed  that  the  manganese  Is  present  In  part  as  sesquioiide,  and  the  relation  MniOa 
7*80,  MnO  21'25  Is  suggested,  but  this  Is  sssumed  somewhat  arbitrarily  aud  needs  confirmation. 

Pyr. — Decrepitates  and  od  charcoal  fuses  B.B.  easily,  leaving  a  black  slag,  giving  arsenical 
fames,  and  a  trace  of  a  lead  sublimate.    Easily  soluble  in  hydrochloric  add. 

Oba.— Occurs  at  tbe  SjO  miue,  Orythytte  parish,  Sweden,  with  rhodonite  in  ciyBtalline  ]lm«- 
Btone;  It  forms  thin  veins  or  nodules. 

Named  irregularly  from  tbe  Latin  artenicutn  and  Greek  leXetov,  more,  becanse  it  adds  to 
the  number  of  related  minerals  already  described. 

Pleurabitb  L.  J.  Jffelttrdm,  Q.  FOr.  FOrh.,  11.891, 1880;  Jb.  Mln..  1,  258,  1890. 

In  mosses  of  a  bluisb  black  color  and  opaque.  H.  =  4.  Fracture  concholdal.  Luster  sub- 
metallic.  Color  bluish  black,  aud  streak  black  with  a  faiut  tinge  of  red.  Opaque.  Contains 
arsenic,  a  little  antimony,  manganese  and  iron  protoxide,  water;  not  analyzed.  Occurs  at  tha 
SiO  mine,  Orytbytte  parish,  Orebro,  Sweden.  It  form  bands,  1  cm.  or  less  In  thickness,  on  the 
sule  of  arseniopleite,  and  Is  hence  named  from  nXevpd,  Hde. 


683.  MAKaANOSTmnTB.  L.  J.  Igelairom,  Q.  FOr.  FOrb.,  7,  210,  1884;  Bull.  Soo. 
Min..  7, 120, 1884.   Hfimatostibiite  Id.,  ibtd.,  8,  14S,  1886.  Hematostibilte. 
Iu  embedded  grains;  orthorbombic?.  Compact. 
Color  black.    Streak  brownish.  Opaque. 

Var. — The  above  characters  apply  to  mauganostibilte.  Hematostibilte  Isblood-red  in  thin 
splinters.    Oplically  — .    Bx  j.  cleaviige.    Ajc.  angle  small.  Pleochroic. 

Oomp. — Highly  basic  mauganese  aiuimouates.  i  or  manganoslibiite  the  formula  lOMnO.SbtO* 
is  suggested;  for  hematustibiile,  8MnO.Sb|0»  or  9Mu0.tibiOt.  Arsenic  may  replace  part  of 
tbe  anilmouy,  Hud  iron,  etc.,  tbe  manganese. 

Anal.— 1,  2,  IgelstrOm,  1.  c. 

Sb,0.     AsaO.      MnO       FeO       CaO  MgO 
1.  JfnnganotUbiiU  24  00        7  44        35-77        5  00       4  62        8  00  =  99*91 

a.  MetnaioatibiiU  37-2  —        51-7        9  5  1*6        =  100 
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PyT^B.B.  does  not  fuse,  but  gfres  an  anUnumy  coating  on  charooal;  witb  aoda  icieUi  for 
mannoese.  Diasolves  completely  ia  hydrocblortc  add;  with  nitric  add  glres  a  clouded 
solution. 

Obi.— Manganostlbiite  occurs  at  Nordmark,  Sweden,  In  crystalline  manganeiUn  llmeitOM 
wltfa  other  maogauiferous  minerals,  as  hausmanolte,  pyrochroite.  allactite. 

Hematostiblite  is  fouud  at  the  3J0  mhie,  Grytbytte  pariah,  Orebro,  Sweden,  fllling  nfau 
with  calcite,  also  tephroite. 

The  following  are  other  antlinonates  containing  manganese,  but  imperfectiy  inTestlgiMd 

and  of  doubtful  relations: 

Fekrustibian  L.  J.  JgeUtrdm,  Q.  FOr.  FOrfa.,  11.  889,  1869;  Jb.  Miu.,  1,  250,  1690. 

In  monocUnlc  (?)  crystal  with  a  (100),  b  (UIO),  « (001).  Cleavage  in  two  or  three  dirccUou. 
H.  =  4.  Luster  submetHlUc.  Color  black.  Streak  brownish  black  tending  to  red.  Weikly 
magnetic.   Anal.— IgelstrOm,  L  c 

8b>0. 14*80      FeOSa  W      MnO  46  97     UgO.OaO  214     H.0  10  84      SiO.  S-S4  W-OB 

B.B.  fuses  on  thin  edges  to  a  black  magnetic  glaia.  Gives  antimoDy  fumes  on  chatmsL 
Diasolves  only  imperfectly  in  adds. 

Occurs  embedded  in  masslTe  rhodonite  at  ttie  SJfi  mine,  Grythytte  parish,  Orebro,  Sweden. 

Stibiatil  L.  J.  IgeUtir&m,  G.  FOr.  FOrh.,  11,  891, 1689;  Jb.  Mln.,  1,  S54. 1890. 

In  prismatic  ciystalB  (monoclfnlc?)  with  rectangular  and  rbiMnblc  crosMectlon.  H.=  5-5-& 
Luster  metallic.  Color  and  streak  Irou  black.  Opaque.  Not  magnetic.  Contains  utfmony, 
manganese,  iron,  water.  An  approximate  analysis  gave: 

&b,0.  80  Hn,0>  44  FeO  26   i=  100 

Occurs  embedded  in  polyarsenlte  (sarklnite,  p.  779)  and  assodated  with  tephroite  at  ths  8]B 
mine,  Grythytte  parish,  Orebro,  Sweden. 

684.  ATBZiBBTim  Breithaupt.  Char.  Mln.  Syst.,  807, 1889. 

Monoclinic.  Axes  A:i:d  =  0-9334  : 1  : 1-5051;  •70°  43'=  001  A  UX* 
finsz*. 

100  A  110  =  41°  22J',  001  A  101  =  44°  48J',  001  A  Oil  =  64°  51*'. 

Fonu :  a  (100.  i-i).  b  (010,  ^ i),  e  (001.  0),  I  (810,  i^);  m  (110, 1),  d  (101,  -l-^g  ^01. 1-1), 
« (Oil,  14),  0  (111.  -  1),  q  (318,  -  14). 

Angles  :  W"  =  83'  44',  mm  "  ^  *82'  45}',  erf  =  44°  48',  eg  =s  78'  55*'.  a'ff  =  *S8*  84'. 
w'  s=  109'  48',  (»  =s  58'  80',  oo'  =  66°  40',  qg'  =  24°  44'. 

In  minute  crystals  tabular  |  a  and  with  g  (101)  alw 
prominent;  faces  usually  smooth  and  brilliant. 

Cleavage:  basal,  indistinct.  H.  =  3-4*5.  G.  =  6'4  Bno- 
Luster  adamantine.   Color  snlphnr-yellow.   Tiansparent  to 

translucent. 

Comp. — Basic  bismuth  arsenate,  H^Bi.AsO,  or  3Bi,0,. 
A8,0,.2H,0  =  Arsenic  pentoxide  13-9,  bismuth  trioxide83"9, 
water  2-3  =  100. 

The   composition    is  interpreted   by  Bubz  as  aihet 
(BiO),'(Bi(6H).)A80.  or  (more  probably)  BiAsO,.2(BiO)OH. 

AnaL— K.  Bubz,  Zs.  Kr.,  16,  625, 1889. 

AsiO.  14-12  Bi,0,  82-41  Fe,0>  0  51  HiO  1-08   =  96-M 

Obs.— Occurs  very  sparingly  on  bismntofbrrtte,  assodated  with  erythrlte  at  the  Neubilfc 
mine,  Schneeberg,  Saxony. 

Nnmed  from  dreAtfi,  incomplete,  presumably  because  its  composition  was  unltnown  when 
i;rsl  de8cril>ed.   Breithaupt  remarks  upon  the  resemblance  of  the  crystals  to  the  Swiss  tftaniie. 

Ret-'  Zs.  Kr..  16.  625,  1888.  Cf.  earlier  Bath  (FQgg..  136,  488.  1800).  who  aadt 
y  SI  906  and  o  =  ill. 
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L  Hydrous  Phosphates,  Arsenates,  etc.— Normal  Division. 

686.    StnTite  (KHJMgPO,  +  6H,0  Orthorhombio   0-6664  : 1 :  0-9121 

686.  CoUophuite        Ca.F.O.  +  H.O  Amorphous 

687.  Hopeito  Zd,P,0.  +  U,0?        Orthorhombio  0-6722  : 1 : 0-4717 


688.  SieUnMiute        R.P,0.  +  iH.O   Monoclinic   1*7320  :  1 : 11981  61**  30' 

B  =  Mn  :  Fe(Ca)  :  Na,(K^Li,)  =  6:3:3 

689.  Fillowite            R-P,0, +  4H,0   Monoclinic   1*7303  :  1 : 1-4190  89"  51' 

B     Mu  :  Fe(Ga) :  Na,  =  6  :  2  : 1   or  1*7303  : 1  :  1-1093  68"  31' 


690.  Roselite 


Roselite  Group.  Triclinic. 
{Co,Ca),A8,0,  +  2H,0 


0-4536  :  1  :  06560;  a  -  90°  34',  )ff  =  91'  C,  y  s  89"  30* 


691.  Bruidtite 

692.  FaiTfl«ldite 


Ctt,MnA8,0,  +  2H,0 
Ca,MnP,0,  +  2H,0 


&:h:6=^  0-2797  : 1  :  0  1976-  a  =  fo2'*  9',  y9  =  94"  88',  y  =  TT  20* 
893.  MenaUte 


(Ca,Fe).P.O.  +  2JH.0 


Tridinio 


594.  Beddingite  Mn.P,0,  +  3H,0   Orthorhombio  0-8678 : 1  : 0-9486 

595.  FieropharmaedUto     (Oa,Mg),As,0,  +  6H,0 


596.  Triehalolte 


Cu,Ab,0,  +  6H.0 


Vivianlte  Group.  Monoclinio. 

Hydrous  phosphates,  etc. ,  of  magnesium,  iron,  cobalt,  niokel,  zino. 
E^P.O,  +  8H,0.    B  =  Mg.Fe,Oo,Ni,Zn. 


697. 

598. 

599. 

600 

601. 

602. 

603. 

604. 


ViTianite 

Sympleiite 

Bobierrite 

Hcsmesite 

Errthrite 

Annabergite 

Cabrerite 

Kottigite 


Fe,P,0,  +  8H,0 
Fe.As.O,  +  8H.0 
Mg,P,0.  +  8H,0 
Mg,As,0,  +  8H,0 
Co,A8,0,  +  8H,0 
Ni.As.O,  +  811,0 
{Ni,Mg),A8,0,  -f-8H,0 
Zn,As,0,  +  8H,0 


0-7498:1  :0*7015  75"  34' 
0*7806  : 1  :  0*6812   72'  43' 


0-76    : 1 : 0-70  76* 


605.  Bhabdophanlte  (La,Di,Y)P0,  +  H,0 

606.  Chnrchite  CePO«  +  4H,0  Monoclinio 
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607.  Seerodite 

608.  Strengite 


Scorodlte  Group. 

FeAsO,  +  2H,0 
FePO,  +  2H.0 


Orthorhombic 


0-8658  :  1  :  0^541 
0-8653  : 1 :  0  9827 


609.  Fhosphofiiderite    2FePO,  +  3iH,0  Orthorhombio 


610.  Banandite 

611.  Varisdte 

612.  Callainite 

613.  ZepharoTichite 

614.  Xoninokite 


(Al,Fe)PO«  +  2H.0 
AlPO,  +  2H,0  Orthorhombio 
AlPO,  -I-  2iH,0 
AlPO,  +  3H,0  ? 
FePO,  +  3H,0 


0-5330  : 1 :  0*8773 
11:2  =  0-648:1 


686.  STRUVITB.  StruTtt  THm,  Ofv.  Ak.  Stockh..  3.  83,  lB4flL  Lfeb.  Ann.,  68.  W.184Ct 
66,  41,  1848.    Oiianite  E.  F.  Teaehemaeher,  Phil.  Hi«.,  38.  M6. 1846. 

Orthorhombic,  hemimorphic.  Axes  d:h:6  =  0-56643  :  1  :  0*91307  Sadebeck'. 
100  A  110  =  29°  31J',  001  A  101  =  *58°  9^,  001  A  Oil  =  42"  22'. 


Fomu' ! 

a  <100, 
h  (010,  i-i) 


e  (001.  0) 
p  (120, 
X  (507,  f 


»  (101.  1-i) 
M  (801,  3-i)* 
i  (025,  i-iy* 


g  (Oil,  i-i) 

h  (021,  2-i) 
k  (041,  4^)* 


=  97'  8' 
=  116"  W 
-   84°  44' 

X. 


AA'  =  122°  32* 
m  =  149'  20i' 
tg    =    76"  8»' 


(f'  =  186=  19* 
it"  =  Sr  48* 
p»         55'  47i' 


/J  (0161,  m," 
t  (191,  S-i) 


Sadebeck. 


Fig.  1,  Sadebeck.   2,  8,  Ealkowsky.   4,  Rath. 

Twins:  tw.  pi.  c  (f.  5).  Habit  varied:  prismatic  |  iJ,  or  |  axisi; 
also  flattened  |  b,  or  again  J  c.  Usually  hemimorphic,  the  eitremitr 
terminated  by  the  dome^s,  s  (101),  a  (Oil),  etc.,  being  the  antil<^ 
pole,  and  the  basal  plane,  e,  predi)minating^  at  the  analogons  pol^ 
cf.  f .  1-4. 

Cleavage:  c  sometimes  perfect;  b  less  so.  Fracture  conchoidal 
to  uneven.  Brittle.  H.  =  2.  0.  =  1-65-1 '7.  Color  slightly 
yellowish  to  brown;  white.  Luster  vitreons.  Translncent;  anie- 
times  opaque.   Tasteless,  being  but  slightly  soluble,  ferroelectric', 

see  above. 

Optically  +.  Ax.  pi.  {  e.  Bx  _L  h.  Dispersion  p  <v  lugt 
Axial  angle  variable,  increased  by  heat,  Dx.* 
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P.O. 

Hgo  (imo.o  H.O 

FeO 

HnO 

18-48  58-76 

8-06 

i-ia  = 

99-06 

28'81 

16-57  54-49 

0-95 

(r.  = 

100-89 

38-45 

16-a7  10-74  44-38 

99-74 

88-83 

16-07  10-W  [48-67] 

0-81 

oT6  = 

100 

8TRUVITB.  807 

SB  =gr'80'Mlr.   8B  3=  60- SO' Z«iig  2E  =  60' Solly 
9E;  =  46-  Sa*  2E,  =  4r  80*   SE,  =  48°  46'  Sje.   fi,  ^  1-497  §j  -  1-008 
Also  2E,  =  41°  49' at  B-'O  C,   48' 14' at  81i*,   46*4'at47-»   01' 90*  at  90''6 
2E,  =  59'  40*  Li  2E,  =  60'  66'  Na,  Kalkowaky* 

Gomp^NH.MgPO^  +  6H,0  =  PhoBphorng  pentozide  29*0,  magnesia  16*3, 
ftmmoninm  oxide  10*6,  water  44*1  =  100. 

AnaL— 1,  Ulex,  Jb.  Mln.,  61, 1801,  also  other  anate.  S,  PittinaD.  CoDtr.  Uln.  Victoria,  06, 
3870.  8^  Quoted  by  Rath,  Ber.  nled.  Ges.,  8, 1979.  4,  MaclTor,  Ch.  News,  06,  810,  1887. 

1.  Bbmbniv 
8.  BklptoaCaTes 
«. 

^  u 

Pyr.,  etc.— Id  the  closed  tube  gires  off  water  and  ammonia  and  becomes  opaque. 
B.B.  colore  the  flame  greeu,  and  fuses  easily  to  an  enamel  which,  heated  with  cobalt  solution, 
aasumes  a  beautiful  purple  color.   Soluble  in  acida. 

Oba.— Found  Id  guano  from  Saldanha  Bay,  coast  of  Africa,  embedded  in  patcbei  of  crys- 
tals; also  under  an  old  cliurch  in  Hamburg,  where  quHutitles  of  catUe-dung  existed  in  the  soil 
above  a  bed  of  peat  which  coDtftioed  the  crystals.  Also  similarly  at  tiomburg  T.  d.  H.  (Kal- 
kowsky').   In  the  bat  guano  of  the  Sklpton  Caves  near  Ballarat  Id  Victoria. 

Named  after  the  Russian  statesmau,  v.  Siruve. 

Artll — A  not  uncommon  artificial  product,  cf.  Haushofer,  1.  c.  Well-developed  crystals  of 
atruvite  have  been  obtained  by  Robinson  In  tubes  of  nutrient  gjeltitin  and  agar-siigar,  in  which 
various  micro-organisms  were  being  cultivated;  aeeCambr.  Fhil.  See.,  May  20,  l&o9;  also  Solly, 
ref.*  below.    Formed  also  from  Koch's  "  Fleiachpepton,"  Arzruni,  ^ef.^ 

Rat^'  Hamburg,  Hin  Mittfa.,  118,  1877:  ihe  podtlon  of  Sbk.  ts  here  taken. 

'  See  Sbk.,  1.  c.  for  early  literature,  etc.  On  struvite  from  the  Skipton  Caves  near 
Balhirat,  Victoria,  see  Ulrich,  Contr.  Min.  Vict.,  1870,  and  Rath,  Ber.  nled.  Oes.,  10,  187H.  On 
artif.  cryst.,  see  Haushofer,  Zs.  Er..  4,  48,  1880,  also  Solly,  Arzruni,  below.  >  Kalkowsky,  Zb. 
Kr.,  11  1,  1885.  *  Solly,  on  artif.  cryst.,  Min.  Mag..  8,  270,  1880;  possible  tetarlohedmm  is 
suggested,  cf.  Sbk.  •  Arzruni.  artif.  cryst..  Zs.  Kr,  18.  60,  1890.  •  Propr.  Opt.,  3,  80,  1869; 
N.  R.,  95.  1867. 

GcAHo  MiineRAU.  C.  U.  Sbepard,  Rural  Carolinian,  1,  470,  1870.  The  substances 
deaoribed  occur  in  the  guano  of  Guafiape  Island,  400  miles  north-east  of  the  Chincha  Islands. 

QvanapUe  occurs  Hi  Irregular  balls  and  veins  looking  like  red  rock-salt  but  having  a  rhom- 
bic cleavage.  H.  -  1-3.  G.  =  9-3.  Soluble  in  4-5  pts.  of  water  at  60°.  Taste  bitter  and 
saline.  Analysis  gave:  Potassium  sulphate  6775,  ammonium  sulpliate  37-88.  ammonium  oxalate 
8-75  =  00'38.  It  loses  ammonia  on  exposure  to  the  air.  Heated  to  redness  leaves  a  residue  of 
about  70  p.  c.  of  potassium  sulphate.  It  is  near  taylorite  (p.  895)  in  composition.  Ouarwxalata 
ia  stated  to  be  a  {Meudomorph  of  birds'  eggs;  the  specimens  are  exteriorly  white,  "  and  seem  to 
retain  portions  of  the  original  shell,  but  these  when  tested  seemed  to  be  a  mixture  of  phosphate 
and  oxalate  of  lime."  Within  the  substance  is  foliated  and  has  a  rhombic  cleavage.  Color 
cream  white;  luster  pearly;  tmnslucent.  H.  =  1-3.  G.  =:  1-58.  When  heated  swells  up, 
turns  black,  partially  fuses,  gives  off  ammonia  fumes,  and  leaves  a  white  residue  of  potassium 
sulphate.  Composidon  stated  to  be  potassium  sulphate  40  20,  ammonium  oxalate  20'57,  water 
30  46  =  100  23— a  very  doubtf  ul  compound.  Oxammite,  photphammite,  and  bipluMphammite  are 
other  names  given  by  Shepard  for  supposed  new  species  consisting  of  ammonium  oxalate, 
ammonium  phosphate,  and  ammonium  bipliuHphntc. 

Spiglaubite  and  crystallized  QUtvhapatiU  uf  Shepard  (Am.  J.  Sc.,  23,  98,  90,  1856).  One  or 
the  other  of  these  may  be  metabrushite  or  brusbite.    On  glaubapatite  see  p.  769. 

KpigtaybiU  is  de8cribe<l  as  occurring  in  "  small  agf^regates  or  interlaced  masses  of  minute 
semi-transparent  ciystals  of  a  shining  vitreous  luster,  wliich  are  always  implanted  on  druses  of 
glnubtipatite,  with  H.  =  about  3'0."  and  as  being  "  a  largely  hydrate  phosphate,  cliicfiy  of  lime, 
and  may  also  contain  magnesia  and  soda."  It  is  not  imposiuble  that  the  mineral  is  metabrushite, 
altbou^h  some  charactera  are  inconsistent  witli  such  a  cfmcluxion.  If  so,  the  name  epiglavbUa 
(meaning  occurring  implanted  on  glaubspatite)  is  iniipplicuble,  uiid  should  be  rejected. 

He^ndite.  A  name  given  by  u.  U.  Sliepanl  to  a  liydrous  plioaphate  of  aluminium  and  iron 
from  Kedonda.  W.  I.  Found  in  nodular  aggregations.  Translucent  to  opaque.  Color  grayish 
to  yellowiah  white.  H.  =8-5.  G.  =  1-90-2-07.  Specimen  analyzed  contained:  SiO.  8  8, 
P,0»  40-10.  H,0  24'7S,  Am.  J.  Sc.,  60.  96,  1870.  An  eariler  analysis  gave:  P.O.  43  20,  Fe.0. 
14-40.  A1,0,  16  60,  H.O  34  00,  SiO.  1*60,  CaO  0-57  =  100  87,  contained  also  trace)  of  SO., 
Ua,  CI,  and  MgO.  B.B.  infusible.  Heated  with  solution  of  cobalt  givra  a  deep  blue  color. 
Am.  J  Sc.,  47,  428,  1860. 

DiTTMARFTB,  M%ri.LERiTB  MocIvoT,  Ch.  News,  66,  215,  1887.  Stated  to  be  new  spedei 
from  the  guano  of  the  Skipton  Oaves  near  Ballarat,  Victoria. 
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686.  OOLLOPBANTTE.    Koltophaa  Sandberger.  Jb.  Mln.,  806.  1870.    Honite  G.  U. 
Bupard,  Am.  J.  Sc.,  23,  402,  1882. 

Amorphous.  Collopbaulle  appears  in  layers  resembling  eymnlte  or  opal,  witb  cnndMidil 
fracture;  monite  fn  slightly  coiierent  masses,  with  earthy  Irocmre.  H.  =  3-3'6;  Q.=t% 
coUophauite;       monite.   Luster  dull.   Colorless  or  soow-wbite,  yellowisb  white. 

Oomp.— Cr>P>0.  +  H,0  or  8CaO.P.O».UiO  =  PboKpbonu  pentoxlde  48  8,  Ubm  51-!^ 
water  5S  =  100. 

AnaL— 1,  K&ttnltz,  quoted  by  Sandberger.  I.  o.;  la,  same,  after  deducting  caldon  eu- 
booate.  8,  0.  U.  Shepara,  Jr.,  after  deducting  4*64  p.  c.  gvpBum. 

G.  P.O.  CaO  MgO  H.0 

1.  Sombrero       8-70  80  10  60  70  0  80  5  03*  CO,  S  M  = »» 
la.        "  43  16  60  00  0  68  6-54   =  9958 

2.  Hona            8*1  41  02  61  15  —  6  08  =  100 

»  At  100°,  8'S8  H«0. 

Pyr^  ato.— Fuses  with  difficulty  to  a  white  enamel;  c^ves  off  water  In  the  closed  tolwi 
collopuanite  decrepitates  violently  B.B.    Soluble  in  hydrocTiloric  acid. 

Oba. — Collophaaite  occurs  un  the  island  of  Sombrero,  having  been  formed  in  the  elevated 
coral  reef  by  itiflltratiou  of  the  salts  from  the  overlying  guano.  Mooite  is  found  iotimsiely 
associated  with  monetlte,  as  also  with  gypsnm  and  cafcitc,  at  the  lilands  Hona  and  Moneta  in  the 
West  Indies.   Of.  monetlte.  p.  784. 

OoUnpAanU$  Is  named  from  K^XXa,  ghis,  and  ^irea^at,  to  appear,  In  allashm  to  iM 
colloidal  aspect.   Monite  from  the  locality. 

Pyrophosfhorite  C.  XT.  Shepard,  Jr.,  Am.  J.  Sc.,  16.  40.  1878. 

Massive,  earthy.  H.  =  S-S  S.  O.  —  3-50-3-58.  Color  soow-wbite.  dull:  also  In  put 
bluish  gray,  with  small  botryoidal  Btructure.  Analysis:  Sbepard  after  deducting  Impatmei 
Otboutap.  c): 

I  P.O.  SI -67  Ckt0  4516  MgO  817  100 

The  formula  calculated  Is :  Hg.P.Of  +  4<Ca.P.0,  +  CaiPtOO.  Kamed  fn  allusion  to 
Its  apparent  composition  as  a  pyropbo^bate;  the  nature  of  the  material,  however,  makes  tk 
homogeneity  seem  very  questionable.   From  the  West  Indies;  exact  locality  not  stated. 

687.  HOPBITB.  Brewier,  Trans.  R.  Boc.  Ediob..  10. 107, 1836  (1838).  Priamatoidlsdur 
Zinkphyllit  Breith.,  Char.,  88,  1883.  Stilbite  duovlgeslmale  Muy,  ct.  J>x„  Bull.  Soc.  Xb.. 
3.  188.  1879. 

Orthorhombic.    Axes  &:h:d  =  0-5723  :  1  :  0-4717  L6vy'. 

100  A  110  =  29"  46}',  001  A  101  =  39*  30',  001  A  Oil  =  25'*  15^'. 

Forms:  b  (010,  i-i)  z  (830,  t  (130,  «  (101,  H 

•  (100,  i-i)  e  (001,  0)  m  (110,  /)  u  (108,  ft)  r  (111.  1) 

a*"'   =4r46'  ««'  =  80"44'  o*  =  •60°  SC  =   78*  25' 

mm'"  =  60'  88"  «^  =  79"  0*  «•  =  48'  81*  rr"'  =  NO'  0 

M'      =  88'  18' 

Crystals  minute,  prismatic.  Faces  b,  8  striated  rertically.  Also  in  reniform 
masses,  and  amorphouB. 

Cleavage:  ^  perfect;  J  less  perfect.  Fracture  uneven.  Brittle.  H.  =  2*5-3. 
G.  =  2-76  Br.;  2'85  L.  Luster  vitreous;  a  somewhat  pearly.  Color  grajish 
white;  reddish  brown  when  compact.   Streak  white.   Transparent  to  transTacent 

Optically  — .   Ax.  pi.  |  c.    Bx  X  b.   Dispersion  p  <  v  weak.   Ax.  axiglea: 

2E,  =  78'  3'  glass  .  8E^  =  78'  35'  Na 

3Hiur  =    M'  47'     2H,.,  =    54"  52'   also      3Er  =  84°  49i'    3E,  =  85*  r 
»Har  =  135"  53'     3Ho.y  =  185'  47         .'.    3Vr  =  54"  88*     8V,  =  M*  44'   A-  =  1-489 

=  1-471  Di. 

Comp. — Probably  hydrous  zinc  phosphate,  Zn,P,0,  +  H,0  =  Phosphorni 
pentoxide  35-2,  zinc  oxide  69-3,  water  4'5  =  100. 

The  natural  miueral  has  not  been  analyzed;  the  above  lathe  composItloD  of  an  artlfirisl 
salt  having  the  form  (Dx.,  1.  c.)  of  hopeite.  Friedel  and  Sarasin,  Bull.  Soc.  Min.,  2,  ISS,  187ft. 
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Fyr^  etc— Dissolves  without  efleiresceoce  in  hydroclilorlc  or  nftric  add.  B.B.  si^tt  out 
water,  and  fuses  with  difnculty  to  a  clear  colorless  globule,  tlngeing  the  flame  green.  With  aod* 
It  affords  a  scnia  which  is  yeflow  when  hot,  and  glvea  out  c^oua  fumes  of  sine  and  some  of 

cadmium. 

Oba^Found  In  cavftiea  In  calamine  at  the  dnc  mlncB  of  Altenberg,  neir  Alx-U-<^pelle. 
Named  in  honor  of  Prof.  Hope  of  Edinburgh. 

Rot—'  Ann.  Mines,  A,        184a   Cf.  also  HaU.,  quoted  b7  Brewster,  1.  &>  and  Dx.,  1.  e. 


188.  DIOKIIfSOIRTB.   &.  J.  Bnuk  and  £  A  Dana,  Am.  3.  Sc.,  10.  114.  1878. 

Monoclinic.    Axes  d  :  ^ :  ^  =  1-73205  :  1 : 1-19806;  fi  =        30'  =  001  A 
100  E.  &  Dana'. 

100  A  110  =  56°  41|',  001  A  101  =  42"  13|',  001  A  Oil  =  46"  28|'. 

Forms:  a  COO,  M).   « (001.  0);  7(801,  -84);  y  (lOS,  fi),   n  (061.  S-i),  p  (111.  l\ 
•  (331.  3). 

Angles:  er  =  19'  00',   ov  =  •43*  SO',   cn  =  79'  Itf.   ep  =  61*  9V,   ei  =  89'  9i\ 

ppf  ^  96*  40",   m'  =  118°  T,   Angle  a'cp  =  "OO". 

Crystals  tabular,  pseud o-rhombohedral;  triangular  striations  on  e.  Commonlj 
foliated  to  micaceous;  also  curved 
lamellar,  radiated  or  stellated. 

(jleavage:  e  perfect,  separable 
into  thin  lamellse.  Fracture  uneven. 
Brittle.  H.  =  3-5-4.  G.  =  3-338- 
3*343.  Luster  vitreoas,  on  c  some- 
what pearly.  Color  olive-  to  oil-green, 
grass-green;  slightly  dichroic  Op- 
tic;illr  biaxial. 

Comp.— 3R,P,0,  +  H.O  with 
R  =  Mil,  Fe,  Na,  chiefly,  also  Ca,  K„ 
LL.    The  ratio  for  Mn  :  Fe(Ca)  :  Na, 
{lL„Li,)is  closely  6:3:2,  which  requires:  Phosphorus  pentoxide  39*9,  iron  prot- 
oxide 16-5,  manganese  protoxide  32  6,  soda  9-3,  water  1*7  =  lUO. 

-  .AnaL— 1.  3.  H.  L.  Wells.  Am.  J.  Sc.,  39,  314,  1800,  upou  material  of  established  purity. 

P.O.    FeO    MnO   CaO  Na,0  K,0  Li,0  H,0 

1.  O.  =  8-148      89-57    13-35   81-58   315   7  46   152   017   I  'OS  quartz  3-56  =  00  98 

2.  40  80   13-06   3188   3  00   7  37   1-80   0  23   1-68  quartz  0-83  =  00  61 

Earlier  analyses,  8,  4.  by  Penfield  (quoted  by  Brush  and  Dana,  1.  c.)  were  made  on  much 
less  ptire  material,  they  show  more  lime  and  water  and  less  alkalies. 

3,  atter  deduction  of  Impurities,  viz..  8  80  p.  c.  quartz  and  6-89  p.  c.  eoq»borite;  4,  after 
deducting  rSO  p.  c.  quartz,  6'66  p.  c.  eoaphorite. 

P.O.      FeO      MnO       CaO       L1,0     Na,0     K,0  H,0 
8.  39-36      13  40      3510        18-86       O'OS      5  35      0  89      8  86  =  100-36 

4.  89  58      11-90      33  96      [14  98]      0  34      4  78      0  78      3  88  =  100 

Fyr.,  etc. — In  the  closed  tube  gives  water,  the  first  portions  of  which  are  neutral,  but  the 
last  portions  renct  faintly  iicid;  ttie  residue  is  magnetic.  Fuses  in  the  naked  lanip-tlame.  and 
B.  B.  ill  the  forrepa  colors  the  flame  at  first  green,  then  greenish  yellow;  reacts  for  iron  and 
m'aujb^uese  with  tbe  fluxes.    Soluble  in  acids. 

Oba. — Occurs  at  Braticliville,  Fnirtield  Co.,  Conn.,  fntimately  associated  with  eofiphorile, 
triploitliu;,  and  other  species  in  nests  in  a  vein  of  albitic  granite.   Often  dtsseminated  io  m{nut« 

Slates  through  massive  eosphorite,  giving  it  a  green  color;  slmllaily  embedded  In  llthlophiUtflk 
tuned,  after  Rev.  Wm.  Dickinson,  formerly  otKeddiag. 
B^r.— >  L.  c.  1878.   *  Id.,  ibid..  Z9.  318.  1800. 


0S9.  nUiOWITB.   G.  J.  Brwh  and  X.  8.  Dana,  Am.  J.  So.,  17,  868. 1879. 

Monoclinic.   Axes  d:i:A  =  1-7303  : 1  : 1-4190;  >ff  =  89"  50f  =  001  A  100 
B.  S.  Dana. 
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100  A  110  =  59"  581,  001  A  101  =  39''  25',  001  A  Oil  =  54"  49^'. 

Fomu:  e(001,  0);  d(801, -3-i).  1). 
Angles:  nf  =  *58-81',  «p  =  fj/ =  •95"  28-.  <%»  =  95  IS 

If  d  be  made  100,  the  axial  ratio  becomes  somewhat  simlkr  h.  xi^ 

of  dickiosoDite,  as  shown  below. 

Habit  psendo-rhombohedraL     In  granular  ciTstsIIiae 

masseB. 

Clearage:  c  nearly  perfect.  Fracture  nueren.  Britt:* 
H.  =  4-5.  Q.  =  3*43.  Luster  snbreainoua  to  greasy.  CV<; : 
wax-yellow,  yellowish  to  reddish  brown,  colorless.  Transparent 

to  translucent.    Optically  biaxial,  bisectrix  X  <^  approx. 
Corop. — A  hydrous   phosphate  of  manganese,  iron,  ailcium,  and  sodiun. 
3R,P,0,  +  H,0.  If  R  =  Mn  :  Fe(+Ca)  :  Na,  =  6  :  2  :  1,  this  requires:  Pbosphcn; 
pentoxide  39*6,  iron  protoxide  13 '4,  manganese  protoxide  39-5,  soda  5'tf,  w«er 
1-7  =  100. 

AnaL— 1,  Penfleld,  Am.  J.  Sc.,  17,  S68,  1879.    S,  H.  L.  Wells,  ib.,  39,  21S.  1890. 

F.O.      FeO      MqO      CnO     Na>0     Li.O     H,0  quartz 
1.  I   89-10      9-88      89-42      4  08      6  74      0  06      1  66      0  88   =  100  27 

S.  89-68      9-69      89  58      8-63      6-^4      0  07      1-58      1  02    -  I00-« 

Pyr.— B.B.  fuses  at  1-5,  with  intumescence  to  a  blacjc  feebly  magnetic  mass,  coloriae  tl« 
flame  momentarily  pale  green,  then  inteusely  yellow.  In  the  closed  tube  a  little  neutral  wue. 
With  the  fluxes  reactionB  for  manganese  ana  iron.    Soluble  in  acids. 

Obs.— Occurs  sparingly  with  other  maueanesian  phosphates,  especiallr  reddingite  ud 
trlploldite.  Id  a  vein  of  albitic  granite  at  Branchville,  Cono.  Named  after  Mr.  A.  K.  lUkiw, 
of  Branch ville. 

The  formula  Is  apparently  the  same  as  for  dickinsonlte,  but  the  ratio  for  the  bases  baon» 
what  different.  In  form  the  two  minerals  are  also  related,  though  widely  diveiiB  in  pbi-^icb 
characters.   Both  are  pseudo-rhombohedral,  and  further  we  have : 

Dickinsonite.  Fillowlte. 

001  A  100  =  61"  SC  001  A  100  =  58°  81' 

001  A  ill  =  61'   8*  001  A  ill  =  68°  4V 

001  A  111  =  61'  9/  001  A  ill  =  08*  ^O* 

Here  d  of  flUowlte  is  made  100,  which  f^ym  the  axial  n^.  compared  with  M  d 
dickinsonlte : 

Dickinsontte  d  :  S :  2  =  1-7820  :  1  :  1  1981  fi  =.  tX' Uf 

FiUowlte  1-7808 ;  1 :  11098  06*  tl' 


Roselite  Group.  Triclinia 

690.  ROSBUTB.  LSvg,  Ann.  Phil.,  8,  439.  1824;  Edinburgh  J.  Sc.,  %  177,  Xm 

Triclinic.  Axes  &:h:is  =  0*45360  :  1  :  0-65604;  a  —  90"  34',  j9  =  91'. 
y  =  89°  20'  Schrauf. 

100  A  010  =  90"  39^',  100  A  001  =  89"  OJ',  010  A  001  =  89"  26|'. 


Forma' : 

a  (100,  M) 
h  (010,  i-i) 
c  (001,  0) 

n  (310,  i-^) 
m  (110,  F) 
iV"(2i0,  -i-Z) 

jr(iio, '/) 

i  (401,  '44^) 


J  (401,  '4-i  ) 
e  (033,  K) 

h  (Oil,  i-n 

/  (043,  li'] 
i  (021,  2-r) 
t  /083.  14", 
V  f<^.  '*->) 

X  (Oil.  '1-1) 

^XOM. 'fi) 


V  (02l,  '2-4) 
C  (088,  i-l) 

r(4Sl,4.S') 

ff  (111,  1) 

00  (231.  8*) 
\  (348,  H  ) 
g  (421,  ,4-2) 

•  (ill,  ,1) 
o  (221.  ,2) 


1  (843,  ,H) 

r  (421,  4-3,) 

2  (ill,  1.) 
JHS5i,  2,) 
A  (513,  f  f ) 
e  (43l.  '4-2) 

B  (lii.  '1) 

0  (^1,  '8) 
L  (8i3.  '}■!) 


After  Sehiant 

Schrauf 's  lateral  axes  are  exclianged  In  the  above  in  order  to  bring  out  the  close  approximtii* 
to  mmoclinic  symmetiy. 
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hm  = 

w  y 

«7 

-  28°  48* 

bo 

86'  V 

e8  = 

57'  86' 

=  47'  16' 

87*  28* 

00  = 

78*  iW 

mjr= 

48'  47i' 
79*  14' 

btr 

=  W68' 

on 

46' 88' 

em 

88' 68^ 

Ml 

ifS 

=  <»'80' 

89*89 

M  = 

83°  sa* 

va 

=  40"  87 

ea 

78"  881' 

Crystals  stnall^  often  complex  and,  as  explained  by  Schranf,  combined  accord- 
ing to  a  number  of  twinning  laws  with  embedded  tw.  lamells.  Also  in  dmses  of 
crystals  and  in  spherical  aggregates. 

Cleavage :  macrodiagonal.  H.  =  3"5.  G.  =  3*5-3 "6.  Luster  vitreons.  Color 
light  to  dark  rose-red.  Transparent  to  translucent.  Axes  of  elasticity  sensibly 
parallel  to  crystallographio  axes, 

Comp.— (Ca,Co,Mg),As,0,.3H  0  —  Arsenic  pentoxide         lime  28'1,  cobalt 
protoxide  12-5,  water  8"0  =  100  (Ca  :  Co  =  3  : 1). 
AaaL— Winkler,  J.  pr.  Ch.,  Itf,  86,  1877. 

As.0.  '  CoO      GaO     MgO  H|0 
Daniel  m!ne  G.  =  8'66        %  68*67      10*89      85-06      4  10      8*89  s  100*40 

Earlier  analyses  by  Scbrauf  (on  minute  quantities),  1.  c,  and  'Winkler  (J.  pr.  Ch.,  10,  191, 
1874)  gave  somewhat  dlflerent  results.  The  cirslala  from  the  Rappold  mine  are  darker  In  color 
juid  contain  a  little  more  cobalt  with  G.  =  8-585;  O.  —  8-606  Daniel,  Scbrauf. 

Ptt. — Heated  to  100°  becomes  dark  blue  and  splits  up,  but  regains  the  red  color  on  cooling. 
Fuses  B  R  vaaUy  and  on  charcoal  gives  useDicBl  fumea;  after  roasting  reacts  for  cobalt  with 
the  fluxea    Dissolves  in  acids. 

Oba.— Early  (WH)  found  at  Scboeelieig,  Saxony,  on  quarts;  later  obtained  from  the  aame 
r^on  81  the  Daniel  and  Rappold  mines.   Also  reported  from  S6tiapbach,  Baden. 

Named  after  GnsUiV  Rose  (1798-1878). 

ReC— ■  Min.  Hitth.,  187,  1874;  earlier  tmt  Incomplete  obserrBtioni  were  made  by  L6t7  and 
Baidlnger,  cf .  Scbrauf. 


691.  BRAMimTB.   J.  B.  Jr<u^entkt8ld.  Ofr.  Ak.  Btockh.,  46,  418, 1888. 

Triclinic.    In  form  near  roselite. 

f  onus' :  e  (088.  |-l')  <f>  (0*8,  'H)  <r  (111,  10  B  (111.  '1) 

b  (010,  i-i)  f  (048,  fi')  C  (OSB.  'f  i)  X  (848,  f  I*)  X(488.  'H)T 

«  (001,  0)  7  (088.  'I-i) 

Approximate  measured  anglea:   ie  =  90*  86',  fc;  =  66'  66',       a  48'  46',  bf=  47'  8', 
=  M^r,  W=  69'53'. 

In  crystals,  prismatic  by  development  of  the  brachydomes,  and  with  c  largely 
developed.    Faces  c  striated  |  edge  c/tj.  Twins 
common  with  c  as   tw.  pi.     Crystals  united  in 
radiuted  gi-oups  and  in  rounded  or  reniform  aggre- 

H.  =  5-5-5.   G.  =  3-671-3 -672.   Luster  vitreous. 
Colorless  to  white.    Transparent  to  translucent. 

Comp.— Crt,MnAs,0,  +  2H,0  or  2CaO.MnO.As,0,.2H,0  =  Arsenic  pentoxido 
61*3,  manganese  protoxide  15*8,  lime  24*9,  water  8*0  =  100. 
L— O.  LindatrOm.  O.  For.  FOrh.,  13,  188, 1891. 


AsaO*       PiO,      MnO       PbO      FeO       CaO      MgO  H,0 

50-48        0  05       14-08      0  06      0  05      25  07      0  90      8  00  a  0  04,  Insol.  0  04  b  99-71 

Pyir^  Ate.— Fuses  rather  easily  to  a  brown  head :  In  the  closed  tube  gives  off  water  without 
decrepitation;  arsenical  fumes  on  cliarcoal.    Dissolves  In  hydrochloric  and  nitric  adds. 

Ob»^Found  at  the  Harstig  mine,  near  Fajsberg,  wermland,  Sweden.  Asaoclated  with 
barfte   calclte.  caryoi^llte,  sarklnlte.  and  also  crystallized  native  lead. 

framed  after  the  Master  of  the  Mint,  Georg  Brandt  (d.  1768). 

Xl^af^ — ■  MtwdensklOld,  quoted  by  LlndatrOm,  1.  c. 
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693.  PAIRFIBU)ITB.  6. jBHuA  and  ift  ITono,  Am.  J.  Bc.,  17,  SN,  193fL  LeM» 
mtoganU  Bandberger,  Jb.  Min.,  870.  1879;  1,  165,  1885. 

Triclinic.  Axes  d:h:6  =  0-2797  :  1  :  0-1976;  a  -  102°  8f',  >S  =  3»t', 
y  =  77"  19|'  E.  S.  Dana. 

100  A  010  =  0',  100  A  001  =  •88''  0',  010  A  001  =  78"  331'. 


Forms: 

a  (100,  i-i) 

» (010,  ^i) 


c  (001.  0) 
8  (830. 


i»(110,  I  ) 
n  {m,  H*) 


Jf  (110, '/) 
r  (118,  i  ) 


J  (112.  i  J 
J»  (1 11,  1.1 
«  (141.  '44 


Otf  =  10'  57i' 
am  =  16°  SI' 
on  =  40' 
m  =  8S*  20' 


oM  =  14*  46' 

er   =  12*"  43' 

09   =  18'  81' 

ep   =  *8S'  V 


em  ^  84'  80' 
op  =  'SO'  80' 
Of  =   61'  17' 


to=  •78'  80* 
-   58'  481' 
pf  =   42'  47f 


The  relation  in  form  between  fsirfieldite  and  Toaellte-brandtlte  1b  not  clear;  the  f^iflddli* 
measurements  leave  much  to  be  desired. 

In  prismatic  crystals  with  b  largely  developed.  Usnally  in  foliated  lo 
lamellar  cr^fitalline  aggregates;  occasionally  curved, foliated, 
or  fibrous;  in  radiating  masses. 

Cleavage:  b  highly  perfect;  a  less  bo.  Fracture  fineven. 
Brittle.  H.  =  3*5.  G.  =  3 -07-3 -15,  Color  white  or  green- 
ish white  to  pale  Btrav  yellow.  Streak  white*  Luster  pearly 
to  snb-adamantine;  on  the  surface  of  perfect  cleavage  (0)  y^ij 
brilliant,  resembling  selenite.  Transparent. 

The  planes  of  light-vlbration  intersect  a  in  lines  makiog  angles  ct 
40*  and  60*  vith  the  obtuse  edge  a/(;  in  the  latter,  an  apiie  aib  ii 
visible  toward  the  edge  named.  The  planes  Intersect  b  in  lines  mdtfv 
angles  of  10*  and  80"  with  the  edge  a^,  the  second  axis  visible  in  ihm 
pluie. 

C<nap. — A  h yd rons  phosphate  of  calcium  and  manganeee. 
Ca,MnP,0,  +  2H,0  —  Phosphoros  pentozide  39-4,  manganeR 
protoxide  19'6>  lime  31*0,  water  10'0=100.  Iron  replaces  a  little  of  the  manguiese. 

■Aiua.~l,  3,  S.  L.  Penfleld,  Am.  J.  Sc.,  17,  869,  1879;  1.  clear  transparent,  fiUiog  cavitia 
In  reddlnglte;  8,  massive,  somewhat  friable.   8.  H.  L.  Wells,  lb.,  39,  218, 1890. 


1. 
8. 
8. 


G. 


8-07 


F.0, 


87-69 


MnO 

16-  65 
18-40 

17-  40 


PeO 
668 

7-  00 

8-  4S 


CaO 
88-65 
80>76 
80-08 


Na,0 

0-78 
0-80 


E.O 
018 


H.O 
9-98 
9-67 
9-81 


quartz 

1-81  =  lOOJI 

0-  65  =  mm 

1-  86  100 


Pyr.,  eto.— B.  B.  glows,  blackens,  and  fuses  at  4*16  to  a  dark  yellowiab  brown  man,  roloriif 
the  flame  pale  green,  with  faint  reddish  yellow  streaks  on  the  upper  edge.  Reactions  for  ins 
and  manganese  with  the  fluxes.  In  the  closed  tube  gives  off  neutral  vntter;  turns  fiiat  ;«Itow, 
then  dark  brown,  and  becomes  magnetic.   Soluble  in  adds. 

Obi. — Occurs  with  other  manganesian  pboaphates  in  a  vein  of  albitic  granite  at  BruicfaTiUe, 
Fairfield  Co.,  Conn.  Also  at  Rabensteln,  near  Zwiesel,  Bavaria  {leueomanganiU),  In  compoa- 
tttm  falrfleldite  is  analogous  to  roselite  and  more  closely  to  brandtite. 


893.  MBSSBUTB.    W.  JAtthmann,  Za.  Kr.,  17,  98, 1889. 
Triclinic.   In  IndiBtinot  minute  tabular  crystals,  with  am  =  42^-43*;  often 

in  stellate  aggregates. 

H.  —  ^3-5.  Colorless  to  brownish.  Transparent  to  translucent.  Extinetin 
on  a  inclined  20°  to  the  edge  (i/ni;  an  optic  axis  visible  through  a. 

Comp.— (Ca,Fe),P,0,  +  2iH,0  =  Phosphorus  pentoxide  38  3,  iron  protoxide 
19-4,  lime  30*2,  water  12-1  =  100.   Here  Ca  :  Fe  =  2  : 1.   With  3H,0  the  oompo- 
ntion  would  correspond  to  brandtite  and  fsiirfieldite. 
AnaL— Muthmaun.  1.  c 
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P.O.        FeO      UnO       CaO        MgO  H,0 

87-78        18*68        (r.         8111         146        1816  InsoL  1^  s  99*46 

GHves  oil  water  when  heated  and  becomes  dark  brown  to  black. 

Ofaa.— Found  near  Measel  In  Beaa^  in  a  coal  mine;  the  ctyatali  oocnr  In  a  Utnmlnona 
diyalata. 

694.  RBDDmOim  G.  J.  Bnuh  and  S.  B.  Dana,  Am.  J.  Sc..  16. 190,  1878:  lb..  17, 
86^  1879. 

Orthorhombic.    Axes  &  ilii-  0*8678  : 1  :  0*9486  E.  S.  Dana'. 
100  A  110  =  40''  57',  001  A  101  =  47°  33}',  001  A  Oil  =  43"*  29|'. 
Forms:  h  (010,  H),  r  (112,  if,  « (288,      p  (111,  1),  ( (221,  3j*,  q  (318, 


fT*   =  63'  84' 
rr^  =  71'  AT 
n"'  =  45'  18* 
M*   =  68"  161' 
m"  =  sr  67^ 


VP' 

pp" 


=  64"  84' 
=  •76'  60^ 
=  nw  48- 

=  65'  16' 
=     91"  6' 


U" 
W" 

99 


141°  68' 
76*  884' 

89'  ir 

99"  69* 
86"  80* 


iip=  6r  as* 

6ff  =  78°  15' 

M  =:  11'  ar 

jw  =  19"  88' 
=  16"  85' 


parallel  groapings. 
1. 


Also  graoulan 
a. 


Homceomorphous  with  Bcorodite  &Qd  strenglte. 

Habit  octahedral;  crystals  often  in 
massire. 

Cleavage  distinct  in  one  direc* 
tion.  Fracture  uneven.  Brittle. 
H.  =  3-3*5.  G.  =  3*102.  Luster 
vitreous  to  subresinous.  CTolor  pink* 
ish  white  or  pale  ros&-pink  to  yellow* 
ish  whitc^  surface  Bometimes  dark 
reddish  brown  from  alteration. 
Translucent  to  tmnsparent 

Comp. — Hydrous  phosphate  of 
manganese,  Mn,P,0,  -f-  3H,0  =  Phosphorus  pentoxide  34*7,  manganese  protoxide 
52-ly  water  13*2  =  1(X).  Iron  replaces  part  of  the  manganese;  in  anid.  3,  Mn  :  Fe 
=  3:1. 

AnaL— 1,  2,  H.  L.  Wells,  quoted  by  Bnisb  and  DdDa;  1,  after  deducting  18*06  p.  c.  quarts; 
2,  after  deducting  4  43  p.  c  quartz.   S,  Id.,  lb.,  39,  213,  1890. 


1. 
S. 
& 


P.O. 

4  84-53 
8516 
84-90 


FeO 

MoO 

CaO 

Na,0 

H.0 

6-48 

46-39 

0-78 

0-81 

18-08 

=  100-41 

7-89 

43-33 

0-71 

13-27 

=  90-35 

1713 

34-51 

068 

IS  18 

quartz  0-18  =  104  48 

^yr.,  etc. — In  the  closed  tube,  first  whitens,  then  turns  yellow,  and  finally  brown,  but  does 
not  b«come  magnetic.  Fuses  In  the  naked  lamp-flttme.  B.B.  colors  the  fianie  pale  green,  and 
fuses  eaailf  to  a  blackish  brown  non-maguetic  globule.  Reacts  for  manganese  and  iron  with 
tba  fluxes.   Soluble  in  acids. 

Obs.— Occurs  spnrin^ty  at  BranchrlUe,  Fairfield  Co.,  Coan.,  intimately  associated  with 
fil  lowtte,  fairfieldite,  dickmaouile,  in  a  vein  of  albitic  granite.  Black  octahedral  crystals,  paeudo. 
morpbs  after  ruddiiigite,  are  also  found.  Named  from  Redding,  the  name  of  the- town  iu  which 
the  locality  is  situated. 

In  •ryBtallioe  form,  reddinglte  is  closely  related  to  scorodite  and  strenglte,  but  differs  from 
tbem  in  composition,  coDtaioiDg  but  three  equivalents  of  water,  and  having  the  metals  in  the 
protoxide  state. 

!!«£.—'  L.c,  1878.  *  Id.,  Am.  J.  Sc.,  39,  311,  1890;  the  symbols  for  r  and  I  are  given 
incorrectly. 

69B.  PIOHOFHABMAOOLITB.   Stromeytr.  Gilb.  Aen.,  61,  185,  1819. 
Ill  aggregates  of  small  spherical,  botryoidal  forms  with  radiating  foliated  strno- 
ture.     Luster  feeble  pearly.    Color  white.  Opaque. 

Cwf, — R,As,0,  +  6li,0,  with  B  =  Oa  :  Mg  =  5  : 1;  this  requiree:  Arsenic 
pentoxide  46*2,  lime  28*1,  magnesia  4*0,  water  31*7  =  100. 

AnaL— 1.  Stronieyer,  1.  c.   8,  Frenzel,  Jb.  Min.,  788,  1878.   8-5,  Oenth,  Am.  J.  Sc.,  40, 
jM>4,  18O0.   The  material  of  anaL  5  was  dried  over  H18O4  one  month. 
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1.  Riechelsdorf 
3.  Freiberg 
8.  JopliD 

•  At  100"  loss  18  p.  c.  k  Do.  11-fl. 

Ob«. — Prom  Riechelsdorf  and  from  Freiben.  At  Joplln,  Mo. 
The  name  alludes  to  the  magnesia  present,  mnn  ittKpoi,  MUtr. 


G. 

AsiOt 

CftO 

MgO 

H.O 

46-97 

24-66 

822 

38^ 

CoO  1-00  =1  99^ 

46-98 

25-77 

3-78 

24  01* 

=  100-44 

3-588 

f  47-60 

23  43 

6-64 

38-llb 

=  M77 

47-74 

1064 

8-41 

S4-S8 

80-96 

1708 

11-64 

20-85 

696.  TBIOBALOXTB.   Tricbalcit  Herm.,  J.  pr.  Ch..  73,  213,  ISSa 
In  radiated  groups,  columnar;  also  in  dendritic  forms. 
H.  =  2  -5.    Luster  silky.    Color  verdigris^reen. 

Comp.— OujASjO^  +  5H,0  =  Arsenic  pentoxide  41*3,  cnpric  oxide  4St%  w»te. 
16-1  =  100. 

Anal^Hermann,  1.  c 

AsiO.  88-78  FiO.  0  67  CuO  4419  H,0  16  41   =  100 

Pyr.,  eto^Heated  decrepitates,  yields  much  water,  and  becomes  dark  browo.  B.8«r 
diarcf»l  fuses  in  the  outer  flame  to  a  pearl,  and  lo  the  inner  yields  a  bead  of  copper.  Dlswlre 
eadlyin  cold  hydrochloric  add. 

Obi.— From  the  Tur^nsk  copper  mine,  or  Berezor,  on  tetiahedrite.   Resembles  tyioUte. 

Latendulan  Breitkaupi,  J.  pr.  Ch.,  10,  805,  1887.   LaveDdulite.  ' 

Amorphous,  with  a  greasy  luster.  iDcliningloTitreouB.  H.  =  3'5-8.  6.  =  8-014  Br.  Cold 
lavender-blue.    Streak  paler.   Translucent.   Fractui-e  conchoidal.  ' 

CoDtains,  according  to  Plattner,  arsenic,  cobalt,  nickel,  and  copper.   Ooldsmith  (Proc.  Acad 
Philad.,  192,  1877)  obtained  on  an  impure  sample  from  Chili,  after  deducting  impuritiH  (ll-l  i 
insol.):  I 

A9,0,  46-89  CuO  40-10  CoO  2-51  NiO  185  H.O  918  = 

The  formula  arrived  at  Is  R,ABsOi.8HtO,  but  the  material  was  too  impure  to  mike  the 
conclusion  very  definite.   B.B.  fuses  easily,    Soluble  In  warm  hydrochtoric  add. 

Occurs  with  cobalt  and  other  ores  at  Annaberg,  Saxony,  as  the  result  of  their  alleniloB. 

Similarly  with  cobalt  ores  from  Chili. 

Chlorotii-e.   Chlorotil  Frenxel,  Mln.  Mitth.,  48,  1875;  Jb.  MIn.,  517.  1875. 

In  minute  capillary  crystals  of  prismatic  habit  (nrtborhombic),  also  fibrous  and  miaiw, 
soft.  Color  in  the  mass  pale  green  to  emerald-green,  microscopic  crystals  colorless,  Tiui- 
parent.  ComposUion  asserted  to  be  CuiAsiOa  -|-  6U,0  =  Arsenic  pentoxide  80-9,  cupricotidt 
41-3,  water  18  8  -  100.  An  approximate  analysis  gave:  As,0.41,  CuO  41,  H,OI8  =  I0C. 
Occurs  with  aragonite  and  wapplerite,  at  Scbneeberg,  and  with  quartz  and  scbeellle  at  ZiuiwiU. 


Vivlanite  Oroap.  Monoclinio. 

697.  VTVIANTTB.  Bloa  JSrnjord,  Naturligit  Berlioerblatt,  Calx  Kards  phlogisto  jmidl, 
etc.,  Oronst.,  182,  1758.  Cffiruleum  BeroUoense  nativum  Bom.,  Lithopb.,  1, 136,  1773.  On 
mattiale  bteue.  Bleu  de  Prusse  natlf,  de  LUle,  3. 396,  1788.  Naldrlicbe  Berlinerblau,  Pbospfacr- 
saurer  Eiaen.  KU^.,  Crell's  Ann..  1,  890,  1784-  £iseob1au,  Blaueisenerde,  O0rm.  Viwil 
(fr.  Cornwall)  Wern..  Letztes  Min.  Syst.,  41,  1817;  Breith.,  Hoffm.  Min.,  4  b.  146,  1817.  PIh* 
pliate  of  Iron,  Blue  Iron  £arth.  Fer  phosphate,  Fer  azure,  Fr.  Eisengllmmer  Moht,  Min., 
813,  1824.  Eisen.Phyllit  BreUh.,  Char..  26. 1828.  Olaukosiderit  Oloeker,  Handb.,  057,  ISU. 
HuUicite  TAt>m.,  HIn.,  1,  453,  1886.   Anglarite  Berfhier.  Ann.  Mines,  12,  808,  18S7. 

Monoclinio.  Axes  it:h:i=  0-74975  :  1  :  0-70163 ;  )ff  =  75"  34*'  =  001 A  1« 
Rath'. 

100  A  110  =  35"  59',  001  A  lOl  =  49"  45|',  001  A  Oil  =  34"  llf. 

Forms':  (  (100,  -  J-5)*  M301,  2-i)        «  (Oil,  ^  (3-5-14, -M)* 

a  (100,  M)  k  (102,  -  i-i)*  €  (704,  f  »)*  .„„  _  i>  (886. 

*  (010.  U)  n  (101,  -  1-i)      .    8  (iOl,  4-Q        "  » (838.  J  jl' 

,  (810,  I        *  If  /  (038.  H)*       *  (ill.  1)  •  ^ 

m  (110.  /)  *  ^■*> 
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«r  lit 

a't 

80°  W 

ffU) 

85'  48* 

o'r 

TT  58* 

•71'  Bff 

a'S 

15'  SO* 

mV 

68'  58' 

a'* 

5»'  sa* 

ok 

68°  29' 

87'  81f 
46'  44' 

mt 

*4B'  44' 

n' 

81"  38' 

an 

88'  16' 

M 

a» 

55'  8' 

av' 

47'  68* 

ad 

18'  88' 

68'  28* 

Off 

76'  21' 

rr* 

87°  4r 

a'o 

80*  18' 

me 

78'  2se 

44'  «r 

•69"  W 

a'« 

64'  4iy 

61*  28* 

ae 

78'  ir 

Crystals  prismatic,  sometimes  flattened  |  a ;  prismatic  faces  Tertioally  striated. 


Crystals  often  in  stellate  groups 
divergent}  fibrous,  or  earthy;  also  in- 
crusting. 

Cleiivage:  b  highly  perfect;  a  in 
traces;  also  fracture*  fibrous  nearly 
X  Flexible  in  thin  laminae ;  sectile. 
H.=  1-5-2.  Q.=  3-58-2-68.  Luster, 
b  pearly  or  metsllio  pearly;  other 
faces  vitreous.  Colorless  when  un- 
altered, blue  to  green,  deepening  on 
ex{K>sure.  Streak  colorless  to  bluish 
white,  soon  cban^nj;  to  indigo-blue; 
color  of  the  dry  powder  often  liver- 
brown.  Transparent  to  translu- 
cent; becoming  opaque  on  exposure. 
Fleocbroism  strong. 

Optically  -f.  Ax.  pi.  and  BxoX^* 
Bx^w  A  (J  =  61"  36'.  Dispereion  p  < 
Axial  angles,  Dx.  • 


Often  renuorm  and  globular.  Structure 


y  m 


Figs.  1.  9,  Cornwall,  [lath. 

Bx^,A^  =  61''22'.  Bi„Ai=6r28'. 
V  small,  also  horizontal  inconsiderable. 


3H^,  =  80"  26' 
ae^,  =:  80"  38' 
3H^,  =  80'  64' 


2EV  s  142'  22' 
21^  =  148"  14' 
an,  s  146'  46' 


2H^,  =  131*  W 
2H^,  =  121*  10' 
2H»,  =  120'  63' 


2V,  =  78"  4' 
2V,  =  78'  Iff 

2V^  =  78°  36' 


ft,  =  1-590 
fi^  =  1-693 
0^=  1-604 


Cmp. — Hydrous  ferrous  phosphate,  Fe,P,0.  +  8H,0  =  Phosphoms  pentoxide 
28-3.  iron  protoxide  43-0,  water  28 '7  =  100. 

Many  aoalyses  sbow  the  presence  of  Iron  wsquloxlde  due  to  alteratlaD;  see  0th  Xd.,  p.  667. 

ColorleiB  crystals  from  Delaware  gave  fisher  (Am.  J.  Sc.,  9,  84.  1850):  PaOt  2717,  FeO 
44-10,  H,0  37  95,  SiO,  0  10  =  99-82. 

Pale  bluish  green  crystals  from  Cornwall  {measnred  by  Rath,  above)  gave  Flight  1-18  FeiOi; 
m  dark  blue  vanety  contained  9*17  FeiOg  and  dark  brown  crystals  S-08  KeiOi,  Ch.  Newi,  22, 
m>.  1870. 

A  peculiar  variety  of  vivianite  has  been  described  by  W.  L.  Dudley  (Am.  J.  Sc.,  40,  130, 
1890)  forming  *'  blue  roots  "  embedded  in  clay  some  two  feet  below  the  water  surface  near  Eddy. 
Yille.  Ky.  The  roots  were  from  ^  to  2  cm.  thick  and  6  to  13  la  length,  and  the  woody  fiber  had 
been  nearly  replaced  by  the  vivianite.  An  analysis  of  material  punfled  by  washing  and  decanta 
don  aod  dried  for  twelve  hours  over  sulphuric  acid  gave: 

P,0.      A1,0,     Fe.O,      FeO       CaO      MgO     H,0(348')  H,O(100') 
27-71       17-74       9-35       3458       059       0-48  7-24  lOM* 


insol, 

1-84  -  100-07 


Pyr.,  etc — In  the  closed  tube  yields  neutral  water,  whitens,  and  exfoliates.  B.B.  fuses  at 
1  -S.  coloring  tlie  flame  bluish  green,  to  agraylsh  black  magnetic  globule.  With  the  fluxes  reacts 
for  iron.    w>luble  in  hydrochloric  acid. 

Obo.— Occurs  associated  with  pyrrhotite  and  pyrite  in  copper  and  tin  veins;  sometimes  In 
narrow  veins  with  gold,  traversing  gray-wacke;  both  friable  and  crystallized  in  beds  of  clay; 
and  sometimes  associated  with  limonlte,  or  bog  iron  ore;  often  in  cavities  of  fossila  or  buried 
bones. 

At  St.  Agnes  in  Cornwall  transparent  Indigo  crystals  have  been  found,  1  inch  in  diameter  and 
SS  in.  long,  in  pyrrhodte;  at  Wheal  Falmouth,  and  near  St.  Just;  In  Devonshire,  near  Tavistock: 
at  Bodenmnis  and  the  eold  mines  of  Verespatak  in  TraDsylvania,  in  crystals;  on  the  promontor7 
of  Kerch  In  the  Black  8ea,  in  large  imustinct  raratals  In  tiie  Interior  of  ahells.  The  earthy 
-variety,  sometimes  called  bbu-iron  earth  or  native  IruatUm  blu«{Il^amiri),  occurs  In  Qreenlano, 
Syria.  Carinthin,  Cornwall,  etc.  The  friable  varieties  In  hog  iron  ore  In  several  peat  swamps  hi 
tftie  Sbetland  IsImw  at  Balli^h  hi  the  Isle  of  Man,  accompanyiDg  sometimes  the  miniB  of  the  elk 
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»od  deer,  and  near  an  old  slaugbter-bouse  In  Edinburgh.  At  Cmnsac,  Fnuiee,  Id  oTBiala 
formed  after  the  burning  of  a  coal  mine;  at  Anglar,  a  massive  form  {anglarite). 

lo  Anterica,  It  occurs  in  N.  Tork,  at  Harlem,  in  crystals  accompanying  stilUte  and  feld- 
apar  In  fiaaures  in  gneias.  In  Ifets  Jenejf,  at  Imleytown,  in  dark  blue  crystals^  at  AHeotovD. 
Honmoutb  Co..  in  considerable  abundance,  both  crystallized.  In  aodules.  and  earthy,  emtw^cd 
in  bug  iron  ore,  aud  associated  with  clays;  at  Mullica  UllI,  Gloucester  Co.  {muitidu,  im 
cylindrical  masses,  consisting  of  divergent  fibers  or  ncicular  ctystals;  at  l^Yanklin,  occa^OBkiv: 
It  often  fills  ttie  interior  of  belemuitea  and  otber  fossils  in  ttie  ferruginous  sand  formatiog.  A,  so 
In  Delatoare,  4  m.  W.  of  CantweU's  Bridge,  and  near  Middletowu,  in  the  Green  Sand,  in  fine  lu^ 
crystals  which  are  colorless  when  first  obtained,  containing  only  iron  pn>tozide:  near  C&{-<- 
He&lopen,  in  Sussex  Co.  In  Maryland,  in  the  north  part  of  Somerset  and  Worcester  Cos.  l£ 
Virginia,  with  bog  ore  iu  Stafford  Co. ,  and  8  or  10  m.  from  Falmouth,  with  gold  aod  gticoa. 
In  Ktnt^ek^,  near  Eddy  ville.  embedded  in  clay  (cf.  above).  In  Gaii^omia,  an  earthy  fern  in 
cavities  in  aspbaltum  in  Los  Angeles  Co. ;  crystiJused  at  Camptonvilfe,  Yuba  Co.  In  Gmoda. 
vith  Hmooite  at  Vaudreuil,  abundant. 

Named  by  Werner  after  J.  G.  Vivian,  an  English  mineralogist  who  discovered  tbespecimtn* 
in  Cornwall.  Werner  was  not  aware  of  their  identity  with  the  Blaueiwtierde  when  he  gave  iht 
name. 

AIL— Becomes  altered,  as  above  stated,  through  the  oxidation  of  the  IrcHi.  Tschensak 
obtained  (Ber.  Ak.  WIen.  49  (1),  840,'  1864)  for  an  altered  viviaoite  in  crystals  from  a  cabinet  lo 
"Vienna:  P.O.  80-6,  Pe,0,  55-0.  Na,0  1-5,  H,0  14-0  =  101.  O.  =  2-95;  luster  metallic  pearly; 
color  on  face  of  cleavage  pinchbeck-brown,  elsewhere  blackish  brown;  streak  ocher-yelbw. 

ReC— >  Cornwall,  Fogg.,  136>  405,  1869;  earlier  angles  are  incorrect  ■  HIr.,  Hin..  p.  SOO, 
1862.-  Bath,  1.  c.  -  ■  Bath.T  c  *  Dz..  on  French  crystal^  N.  R.,  184, 1867.  «  Hgg.,  Jb.  Min., 
1.  68»  1884. 


698.  SniPUBSITB.  Breilhaupt,  J.  pr.  Cb.,  10,  601,  1887. 

Monoclinio.  Axes  a\'li6-  0*7806  :  1  :  0-6812;  /?  =  72"  43'  =  001  A  1« 
Krenner'. 

100  A  110  =  36'  42',  001  A  101  =  33"  29i  001  A  01!  =  33*  2^'. 

Perms' :  a  {100,  i-i).  b  (010.  U).  e  (001,  O);  m  (110,  7);  r  (018,  f  i). 
Angles:  mm'"  =  **tr  24  ,  rr'  =  24'  28',  Jr  =  *n'  46',  mr  =  66'. 

In  small  prismatic  crystals  sometimes  tabular  \  faces  m  vertically  striated; 
in  radiated  spherical  aggregates. 

GleavM^:  d  perfect.  Fracture  nneven.  Brittle.  H.  =  2*5  nearly.  0.  =  2'957. 
Luster  of  cleavage-face  |>early;  elsewhere  Titreous.  Color  pale  indigo,  inclined  to 
oelandine-green;  sometimes  between  leek-  and  mountain-green.  Streak  bluish 
white.   Subtransparent  to  translucent. 

Pleochroic :  c  yellowish  green  to  oil-greeu,  Q  b  colorless  to  greenish  yellow, 
a  bluish  green  to  blue.  Optically  — .  Ax.  pi.  X  ^  and  inclined  to  <i  +  31°  48'. 
Bx.  X       2H„  =  107°  28*. 

Comp.— Hydrous  arsenate  of  iron,  probably  Fe,A8,0,  +  8H,0  =  Arsenic 
pentoxide  39*0,  iron  protoxide  36-6,  water  24'4  =  100.    The  analysis  gives  9H,0, 
which  requires:  Arsenic  pentoxide  37*8,  iron  protoxide  35*5,  water  26*7  =  100. 
AnaL— Borlcky,  Yh.  Hin.  Oes.,  3,  98, 1868,  deducting  7'7  p.  c.  quartE. 

A8,0.  FeO  H,0 

Hdttenberg  G.  =  2-964  87-84  84*78  2748  =  lOi 

P3rT.,  etc — In  the  closed  tube  yields  much  water;  at  a  high  temperature  some  arsenoiuiciii 
Sublimes,  imparting  an  acid  reactiou  to  the  water,  aud  giving  a  black  magnetic  residue.  B  B. 
In  the  forceps  infusible,  but  colors  the  outer  llame  light  blue  (arsenic),  aiu  becomes  black  inl 
magnetic.  On  charcoal  gives  a  strong  arsenical  odor.  With  toe  flnxes  reacts  for  iron,  andgfm 
also  traces  of  manganese  and  sulphunc  add  (Plattaer). 

OiNk— Occurs  at  Lobensteinin  Voigtland,  with  sideiite;  at  Hattenberg,  Carinthfa;  spariDgt; 
with  pharmacosfderlte  at  Pisek,  Bobenna  (Vrba).  Also  with  quartz  in  cavities  In  honutoneii 
FelsObdnya. 

Named  from  <rvy  and  it\T}md^fty,  to  bring  together,  in  alludon  to  Its  relation  to  oilitr 
Bioerals. 

Ba£— >  [l^rm.  FOz..  10,  88,  106,  1886j  Zs.  Kr.,  13.  70;  Jb.  Mln.,  1,  462.  nf.,  1687. 
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bM.  BOBSEBBiro.  Phcwpbate  de  Hagnfide  tribaaique  et  hydnU  B^Nnw,  Les  Hondes. 
681.  April  1868.   Bobterrfte  Dana.  Mln.,  093,  1808. 

Monoclinic;  in  minute  siz-sided  prismatic  crystal^  with  a  (100),  b  (010), 
m  (110)  and  a  terminal  plane  c  (001)  ?  inclined  77°  to  a.  FormB  orystidline 
agglomerations,  looking  like  white  spots  in  the  gnano  in  which  it  is  embedded. 
Also  massive. 

Cleavage:  clinodiagonal.  Colorless  to  white.  Opticaltj  +•  Az.  pi.  X  ^• 
Bz.  inclined  34°  to  a.   3E  =  125°  approz.   Dispersion  yo  <  v  weak,  Lcz. 

Comp. — Hydrous  magnesium  phosphate,  Mg,P,0,  +  8H,0  =  Phosphorus 
peutoxide  29*5,  magnesia  35*0,  water  36*5  =  100. 
AnaL— A.  LacroU,  C.  R.,  106.  681. 1888. 

P,0»  29-07  MgO  84  09  H,0  85*88   ~  99*M 

Insoluble  In  water,  but  easily  soluble  In  acids  without  efferreacence. 
Oba^From  tbc  guaoo  of  MezilloDea,  on  tbe  Cbilian  coast. 


600.  BCBBHBUTB.  HOmealt  Baid.,  Vh.  O.  Reicba.,  41.  1860;  Ber.  Ak.  Wlen.  40, 18. 
1860. 

Monoclinic.  In  crystAls  resembling  gvpsum  in  habit,  giving  the  angles: 
mm'"  =  73%  z«'(?)  =  28°  (cf.  vivianite,  p.  814).    Also  columnar;  stellar-foliated. 

Cleavage:  clinodia^onal,  perfect.  H.  =  1.  G.  =  2*474.  Luster  of  cleavage 
pearly.    Color  atiow-white.    Folia  traiisparcwt,  flexible. 

Coatp. — Hydrous  magnesium  arsenate,  Mg,As,0,  +  8H,0  =  Arsenic  pentozide 
46  6,  magnesia  24-3,  water  29-1  =  100. 
AnaL— Hauer,  quoted  by  Haidinger,  I.  c. 

ASiO.  40-88  HgO  24*04  H,6  29-07   =  99-94 

Pyr.,  etc.— In  a  glass  tube  givea  much  water.  B.B.  fuses  easily,  and  on  charcoal  affords 
the  odor  of  nrsenlc.   Insoluble  in  water  a&d  easily  soluble  in  acids. 

Obs. — First  diatin^iilsbed  by  Kenngott  in  minerals  from  the  Banat,  Hungary  (vicinity  dther 
of  Cziklowa  or  Omwitza),  iu  the  Imperial  Mineral  Cabinet  at  Vienna.  Occura  in  a  coarsely 
granular  calclie,  cooiainiug  also  some  garnets. 

Named  after  Dr.  UOmes,  of  the  Imperial  Cabinet. 


601.  BHVTHRITB.  Eobold-BlQtbeiHieifcmann,  Magoalis,  161.  etc.,  1727.  Eobolt  Blomma, 
Jilos  Cobiilti  [tbe  cryst.].  Koboltbeslag  Mmpure  earthy],  Cobalti  minera  colore  rubro,  etc..  Wall., 
Uin.,  2B4,  1747.  KoboltblUte.  Kobollbeschlag,  Ocbra  Cobalti  rubra,  Ororutedt,  212,  1758. 
KolwltblQthe  Oerm.  Cobalt  Bloom,  Red  Cobalt,  Cobalt  Ocher.  Cobaltum  acido  arsenlco 
iniDemlisatum  Bergmann^  Sciasrr.,  134,  1782.  Opusc.,  3,  446,  1780  (first  anal.}.  Are^tateof 
Cobalt.  Cobalt  arseniate  Fr,  Eiythrine  Beud.,  Mln.,  2,  096,  1882.  Rhodoise  Huoi,  1,  818, 
1841. 

Monoclinic.    Axes  d  :  ^ :  ^  =  0-75  : 1  :  0*70;  p  —  75°  approx.,  Brezina.* 

Ponns'  :   a  (100,  w),  *  (010,  lU);  m  (110,  /),  w  (101,  1-t);  r  (112,  i),  v  (ill,  1). 
Angles  nearly  as  with  TManlte,  measured:  m't  =  45°  48',  oto  -  29°  48',  rr'  =  84*  12'. 

Crystals  prismatic  and  vertically  striated.  Also  in  globular  and  reniform 
shapes,  having  a  drusy  eurface  and  a  columnar  structure;  sometimes  stellate.  Also 
pulverulent  and  earthy,  incrueting. 

Cleavage;  b  liighly  perfect;  a,  w  indistinct.  Thin  lamitiie  flexible'  in  a  direc- 
tion X  A  and  nearly  Xc.  Sectile.  U.  =  1-5-2-5;  least  on  d.  G,  =  2*948.  Luster 
of  b  pearly;  other  faces  adamantine,  inclining  to  vitreous;  also  dull  and  earthy. 
Color  crimson-  and  peach-red,  sometimes  pearl-gray  or  greenish  gray;  red  tints 
incline  to  blue  X  Streak  a  tittle  paler  tlian  the  color;  the  dry  powder  deep 
lavender-blue.    Transparent  to  subtranslucent. 

Optically  — .    Ax.  pi.  and  Bx,  X       Axial  angles,  Dx.': 

2H,  =  104"  41'  211,  =  104'  31'  2nbi  =  102*  2^ 
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Var.— 1.  Crystallized  and  foliated.  3.  Earthy.  The  latter  is  the  tarthy  ecbaU  bloom  i¥i*Atalx, 
twacblag  Germ.,  lUtodoise  Huot.). 

C«mp. — Hydrons  cobalt  arsenate^  Co,As,0,  -f-  8H,0  =  Arsenic  pentozide 
cobalt  protoxide  37*5,  water  24'1  =  100.   The  cobalt  is  sometimes  replaced  bj 
nickeli  iron,  and  calcium. 

AnaL— 1-8.  Kersten,  Fogg.,  60.  351.  1843.  4,  Lindaker,  Yogi's  Joach..  1857.  6.  Petenen. 
Pogg.,  134.  89. 1868. 

AsiO.  CoO  NIO  FeO  CaO  H.0 

1.  Schneeberg                         88-48  86  S3  (r.  I'Ol  —  S410  =  100-M 

5.  "  a.  =  a-918  88-80  88  -43  —  4  01  —  24-06  =  9S-81 
8.         "                                  88  10  29  19  —  —  8-00  28-90  =  9919 

4.  Joachimsthal                       86-42  28-75  11-36  8*51  0  43  38  53  80.0-86  =  W^i 

6.  Wittlchen                          8810  80*88  8-71  8  04  tr.  34-79  =  100 

Pyr.,  etc.— In  the  closed  tube  yields  water  at  a  gentle  heat  and  tarns  bluish;  at  a  higbsr 
heat  gives  off  arsenic  trioxide,  which  condenses  lu  crystals  on  the  cool  glass,  and  the  residue  liai 
a  dark  gray  or  black  color.  B.B.  in  the  forceps  fuses  at  2  to  a  gray  b^d,  and  colors  the  flame 
light  blue  (arsenic).  B.  B.  on  charcoal  gives  an  arsenical  odor,  and  fuses  to  a  dark  gray  arsenide, 
which  with  borax  gives  the  deep  blue  color  charactetlstlc  of  cobalt.  Soluble  In  bydrocbloifc 
add,  giving  a  rose-red  solution. 

The  wrthy  eobaU  Uoom,  of  a  peach-blossom  color  (Koballbeschlag).  Is  shown  by  Keratco  to 
be  cobalt  bloom,  with  some  free  arsenic  trioxide.   He  obtained,  ibid.,  p.  288: 

As,0,     As,0.      CoO      FeO  H,0 
1.  Schneeberg  61  00      19  10      16-60      »10      II  M  NiO.SO,  (r.  =  100-70 

a.  Annaberg  48*10      30  00      18*30       —       1318  KiO.CaO,SOi  ir.  =  98-9 

Oba. — Occurs  at  Schneeberg  In  Saxony,  In  micaceous  scales,  stellately  afi^regated;  in  brill- 
iant specimens,  consisting  of  minute  aj^gregated  crystaU,  at  Saalfeld  in  Thunngla;  also  at 
Riechelsdorf  in  Hesse;  Wolfach  and  Wittichen  in  Baden;  Auerbach  on  Che  Bergstrssse;  Hodooi 
in  Norway.  The  earthy  peach -blossom  vai-ieties  have  been  observed  sf-  AUemont  in  Daupbioe; 
iu  Cornwall,  at  the  Botallack  mine,  St.  Just,  etc ;  near  Alston  in  Cumberland;  near  Killaner 
in  Ireland.  A  perfroily  green  variety  occurs  at  Platlen  in  Bohemia,  and  eoB^Mimes  nd  bm 
gmin  tinges  have  been  observed  on  the  same  crystals. 

In  the  U.  S.,  In  Penn.,  sparingly  near  Philaaelphia.  In  Kevada,  at  Lovelock'a  siatioiL  It 
California,  Los  Angeles  Co.,  and  at  the  Kelsey  mine,  Compton. 

Named  from  eoi^poi,  red. 

HbL~*  Min.  Mitth.,  19. 1873.   ■  Ugg.,  Jb.  Mhi.,  1. 68, 1884.   >  Dx..  N.       18S,  1807*  Ball 

Soc  Min.,  1,  76.  1878. 

S02.  ANKABBROrrB.  Ochra  Nlccoli.  Itlccolum  caldfonne.  Ormat.,  Hfn.,  818. 1798 
ITickelocker.  Nickelbltlthe.  Nickel  Bloom;  Nickel  Ocher;  Nickel  Green;  Arsenate  ot>'ickei 
2Ilckel  ArseniatS.  Annabergite  R  <e  M.,  508. 1853.  Dudgeonite  HadOle,  Min.  Hag.,  8,  aOili 
1889. 

Monoclinic.    In  capillary  crystals;  also  massire  and  disseminated. 
Soft.    Fracture  uneven,  or  eai-thy.   Color  fine  apple-green.   Streak  greenish 
white. 

Comp. — Hydrous  nickel  arsenate,  Ni,A8,0,  +  8H,0  =  Arsenic  pentozide  385, 
nickel  protoxide  37*4,  water  24*1  =  100. 

A  little  cobalt  protoxide  (to  2-S  p.  c.)  is  sometimes  present.   In  dudgeonite  about  oDe-tbird 
(tf  the  nickel  is  replaced  by  calcium. 

AnaL— 1,  Berthier,  Ann.  Oh.  Phys..  13,  62,  1820.    3,  Stromeyer,  Schw.  J.,  26,  3S1,  ISLl 
Kersten,  Pogg.,  60,  368,  1848.   6,  Oeuth.  Am.  Phil.  Soc..  33,  46, 1886.  7,Heddle,Lc 


34-5   =  100 

34-88  FeiO.,  118.  SO,  0-8S  =  lOf 
38-91  FeO,  SO,  tr.  —  99-94 
24  03  FeO  3  21.  SO,  tr.  =  imt 
23-92  FeO  110,  A8,0,  0-62  i  98-85 
33-94  MgO  8*74  =  100-97 
26  01  99-48 


Ab,0, 

NiO 

CoO 

CaO 

1.  AllemoDt 

86-8 

86-2 

3-6 

S.  Riechelsdorf 

86-97 

87-35 

8.  Scbneeberg 

88-80 

86-80 

1^ 

(r. 

38-00 

35-00 

tr. 

ti. 

37-21 

36  10 

tr. 

«.  SUverGllff 

36-64 

32  64 

0-50 

8*51 

7.  Pibble  M. 

89-88 

35-01 

0-76 

9*83 
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Pyr^  0to.— In  the  closed  tube  gives  oif  water  aod  darkens  In  color.  B.B.  fiuei  eadly,  and 
(M  cbarcoa)  giveft  an  arseoicu)  odor  and  yields  a  metallic  button,  which  with  borax  glass  giTes  at 
flist  a  cobalt-blue  glass,  and  later  the  vlr>let  to  reddisb  brown  color  characteristic  of  nickel;  In 
R.F.  it  becomes  gray  from  reduced  nickel.    Soluble  in  acids. 

Obs. — Oecura  on  smaltite  at  Allemont  In  DaupbinS,  and  is  supposed  to  result  from  the 
decompositioQ  of  tliis  ore;  also  at  Kamsdorf,  uear  Saalfeld;  at  Annaberg  and  Scbueeberg;  at 
Riechelsdorf,  and  other  mines  of  nickel  ores.  It  has  been  occasionally  otweired  associated  with 
copper  nickel  in  tbe  cobalt  mine  At  Cfiatbam,  Connecticut.  In  Colorado,  at  the  G^on  minfl  near 
Silver  Clitf,  with  niccolite.   In  Nevada,  with  niccolite  In  Churchill  Co. 

Dudgeonite  i»  from  the  Pibble  mine  la  Klrkcudbrigbtaliire,  Bcotland,  a  few  miles  from 
Creetowo;  named  after  the  disooverer,  Mr.  Dudgeon, 

603.  OABRXnUTE.   Wasserhaltigc  Nickeloxyd-Magnesia      B.  Ferier,  B.  H.  Ztg.,  23, 
.   808,  1863.    Cabrerite  Dana,  Min.,  561,  1868. 

Monoclinic,  aw  (100  A  101)  =  54°  20'  to  55'  Dx.'  Like  erythrite  in  habit. 
Also  fibrous,  concentric,  radiated.    Beniform  and  granular. 

CleaTfwe:  clinodiagonai,  perfect  U.  =  2.  G.  =  2*96  Spain;  3*11  Laurinm. 
Luster  pearly  on  face  of  clearage;  silky  when  fibrous.  Color  apple-green.  Trans- 
lucent to  transparent. 

Optically  — .  Ax.  pi.  and  Bx«  J.  b.  Dispersion  p  >  v  strong,  also  crossed. 
Axial  angled,  Dz. : 

Spain        2Hr  =  105°  SC-lOe'  83'  Laurium        2Hr  =  110"  SC-Ua' 

Comp. — A  hydrous  arsenate  of  nickel  and  magnesium,  (Ni,Mg),As,0,  -f-  8H,0. 
Cobalt,  iron  also  replace  part  of  the  nickel.  If  Ni  ;  Mg  =  3:1,  the  formula 
rtquires:  Arsenic  pentozide  40*2,  nickel  protoxide  29*3,  magnesia  5-3,  water  25*2 
=  100. 

AnaL— 1,  Ferber,  1.  c  8.  Freniel,  Jb.  Hin..  682,  1874.  8.  Damour,  Bull.  Soc.  Hln..  1» 
77,187a 

As.O>     mo      CoO     FeO     MgO  H.0 
1.  Spain  O.  =8  M  4S*87      90-01      4*06       —      9*80      8S*80   s  101*58 

8.     "  a.  =  8-98  41-48      8S-0S      1-49       —       6-M      86-78   =  100*60 

8.  Laurium      O.     8-11  41*40      88*78       (r.       8'01      4-M      88*11  99-88 

Tyr^  atow— Id  the  closed  tube  yields  water  and  bectHnee  grayish  yellow.  B.B.  In  R.F. 
Infusible:  on  charcoal  gives  arsenical  fumes. 

Obs.— From  the  Sierra  Cabrera,  Spain,  in  a  gangue  of  brown  spar,  which  is  connected  viih 
the  Mountain  Limestone  and  argillaceous  schist;  nmilarly  associated  at  the  sine  minai  of 
Laurium,  Greece.   Results  from  the  alteratlcm  of  arsenides  of  nickel  and  cobalt 

Rfli:— <  Bull.  Soc  Hin.,  1,  7S,  1878. 

604.  KdmaiTB.  Zlakarsentat  Otto  Kdttig,  J.  pr.  Ch.,  48,  183,  1849;  Naumann,  lb., 
p.  256.    Kmtigite  Dana,  Min.,  487.  1H50. 

Monoclinic,  isomorphous  with  vivianite,  bm  =  53°,  a»  (100  A 101)  =  39°  Groth'. 
Massive,  or  in  crusts,  with  crystalline  surface  and  fibrous  structure. 

Cleavage:  clinodiagonal,  perfect.  H.  =2*5-3.  G.  =  3*1.  Luster  of  surface 
of  fracture  silky.  Color  light  carmine-  and  peach -blossom -red.  Streak  reddish 
-whiUi.    Translucent  to  subtranslucent.    An  axis  of  elasticity  in  b  inclined  37°  to  & 

Comp.— Hydrous  zinc  arsenate,  Zn.As.O,  +  8H,0  =:  Arsenic  pentoxide  37*3, 
flino  oxide  39*4,  water  23*3  =  100.   Cobalt  and  nickel  replace  part  of  the  zinc. 
AnaL— K&ttig,  1.  c. 

Jka^Ot  [87  17]        ZnO  80  58        CoO  6-91        NIO  2-00        GaO  tr.        B,0  28*40  =  100 

Pyr^  etc.— In  the  closed  tube  gives  much  water,  and  at  a  higher  temperature  a  faint  cm- 
tailine  sublimate  of  arsenic  trioxide.  B.B.  fuses  easily,  coloring  tbe  flame  blue;  on  charcoal  In 
It.  F.  gives  copious  fumes  of  arsenic  and  coaU  the  coat  with  zinc  oxide;  with  soda  tbe  coating  ll 
xnucb  more  marked,  and  is  yellow  while  hot  and  white  on  cooling;  this  moistened  with  cotalt 
aolutlon  and  heated  In  O.F.  assumes  a  green  color.  With  borax  and  salt  of  phosphorus  gives  a 
cobal^blue  gluss. 

Oba.— Occurs  with  smaltite  at  tlie  cobalt  mine  Daniel,  near  Schneeberg.   The  color  is  owing 
n«.rtly  to  the  arsenate  of  cobalt  in  tlie  mineral. 
Ret—*  Min.-Samml.  Btrassb.,  166.  1878. 
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60S.  RHABBOPHANITB.  Rbabdopbaae  LetUom,  2a.  Kr.,  3,  191.  1878;  Fioc  Ciyit, 
Soc.,  lUS,  im-,  L.  de  Boisbaudran,  0.  K.,  86,  1098.  1878.  bcovillite  Q.  /.  Bnuh  9XiAii.L.l>^ 
fietd.  Am.  J.  tic.,  26.  ASH,  im.  tikoTillit. 

Hasslve,  small  matnmillary,  globular  with  indistinct  fibroas  stractare.  AlwM 
an  incrustation,  botryoidal  or  staUotitic,  with  radiated  fibroas  straoture. 

Fi-acture  uneven.  H.  =  3*5.  G.  =  3*94-4*01  scovillite.  Luster  greuj. 
Color  brown,  pinkish  or  yellowish  white.  Translucent.  Optically  uniaxial  poo- 
tive,  Bertrand'.  Shows  the  spectroscopic  absorption-bands  for  didyminm  and 
erbium. 

Comp, — A  hydrous  phosphate  of  metals  of  the  cerium  and  yttrium  groups, 
RPO,  +  H,0  or  E,0,.P,0j.2H,0.  Assumingthe  relation  of  yttrium  toceriummeUls 
•B  1 :  4,  the  percentage  composition  is:  P.O,  38"4,  (Y,Er),0,  11*1,  (La,Di),0,  53-3, 
H,0  7*a  =  100. 

Anal.— 1.  Hartley.  J.  Ch.  Boo..  41.  210, 1882,  M  nolc.  by  Bnuh  and  PenflekL  8,  Brofa 
and  Fenfield,  L  c.  and  ibid.,  37,  200,  1884. 


P.O.       (Y.Br),0>   (La.IM},0.  H,0 
1.  BhabdotAanU*  26  26  6S-7ff  TW   =  100 

8.  tieontlOe  2010  9-98  58-82  6-86  Fe.0. 0-89  =  100 


The  origiaal  analysis  of  scovillite  (Peofleld)  gave:  P,0.  34-94,  (Y,Er),0,  8  61,  (La.Dj},0, 
65-n,  Fe.O,  0  25.  combioed  H,0  5-»8,  H,0  lost  at  lOO"  1-49,  CO,  8-59  -  99-83.  The  auihori 
coaclude  that  the  CO,  is  due  to  an  admixed  niiQeral  having  the  compositiou  RiO|.3COt.3UiO, 
and  deducting  this  tb«  rtisult  above  given  is  obiaiaed.  Hartley  obtained,  excluding  S'flS 
Impurities:  F,OtUM.  (Ce,La,Di.Y),0,  SI  6U,  U,0  comhiued  7  30,  A1>0>,  FeiOi.  CaO,  UgO 
with  some  P,Ot  I-Uil,  UiO,  U  7tt  =  W  o'i;  another  determination  gave:  CeiOi  28*19,  YiOi'S-Otf. 

Pyr.,  etc.— B.B.  iufunihle.  With  salt  of  phosphorus  and  borax  gives  a  row-colmed  betd 
in  both  flames.    Soluble  in  hydrochloric  acid. 

Obs. — Hhabdopfianit^  is  known  only  in  a  few  specimens  obtained  from  Coruwall  prior  to 
1820;  it  was  taken  for  brown  sphalcriie,  some  varieties  of  which  it  resembles  rather  ckne^- 
Named  from  pap6oi,  rod.  and  ^u'yea&cti,  to  appear.  Id  allusion  to  the  absorptitm-baiidB  nen 
in  its  spectrum. 

HeoviUite  occurs  spariogly  in  thin  plDklsh  or  yellowiah  IncmstatioiiB  on  limonttB  and 
pyrolosite  at  the  Scoville  ore  bed  in  Salisbury,  Conn. 
B«£— >  Bull.  Soc.  Miu.,  3.  68, 1880. 


606.  OHDROBTTEI.  A  new  British  mineral  containing  oerinm,  A.  H.  (Siurek,  Ch.  New^ 
12,  121,  186~>.  Cburchite  0.  O.  WiUiaitu,  lb..  183.  Hydrated  cerous  phosphate  Chureh,  J.  Cb. 
8oc.,  18.  259,  1865. 

Monoclinic?  In  fan-like  aggr^tions  of  minute  crystals.  Also  radiated 
columnar. 

Cleavage  perfect  in  one  direction.  Fracture  conchoidal.  H.  =  3-3^ 
Q  .=  3*14  approx.  Luster  vitreous;  pearly  on  cleavage  plane.  Color  pale  smoke- 
gniy,  tinged  with  flesh-red.    Streak  white.   Transparent  to  transluceDt.  Doubly 

ref  rue  ting. 

Comp. — A  hydrous  phosphate  of  cerium  (didymiura)  and  calcium,  RPO,+  2H,0 
or  U,f  ,U,  +  4H,0.   If  Ce  0, :  CaO  =  5:3,  the  formula  requires:  Phosphoru* 
pentoxidu  27'5,  cerium  oxide  53*2,  lime  5*4,  water  13-9  =  100. 
AaaL— Church,  1.  c. 

PiO>  Ge«0.  CaO  H|0 

88  48  61*87  5*48  14  98  F  fr.  =  100*70 


C.  G.  Williams  (1.  c.)  has  proved  cburchite  to  contain  didymium. 

Pyr.,  etc.— B.B.  in  lube  yields  acid  water,  becoming  opaque.  In  outer  flame  becomes 
tetldish,  and  ditUcultly  fusible  With  borax  in  outer  tlame  gives  a  bead  which  is  orange-yellow 
and  ttpuline  white  hut,  and  colorless  or  slightly  amethystine  when  cold. 

Oba.— Occurs  at  Cornwall,  In  a  copperlode,  asa  coating  oae-tenUi  of  an  Inch  thick  on  qoarti 
and  argillaceous  schist. 

Named  after  Prof.'  A.  H.  Church,  of  Cirencester,  England. 
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Scorodlte  Group.  OrthOrhombio. 


607.  SCX>RODITX].  Cupmtus  Arsenate  of  Iron.  Cupro-marttal  Arsenate  Bourn.,  Pbil. 
Trans..  191,  1801.  Martial  Arsenate  of  Copper.  Cuivre  arseniate  ferrifdre  H.,  Tab).,  91,  1800. 
Scorodit  Breith.,  Hoflm.  Handb..  A,  3,  182,  1817.  Scorodlte  and  Neoctdse  Bmd.,  3,  OOS,  607, 
1833;  Dx.,  Add.  Cb.  Fhys.,  10,  403,  1844.  Araeniksinter,  Eiseusinter,  £emann,  BulL  So& 
Imp.  Nat.  Hoscou,  1.  S64,  184S.  Kobalt-BCorodU  Z^qwuinn,  t.  Honiberg,  Zool.  Uln.  V«r. 
Regensb..  11, 17S. 

Orthorhombic.    Axes  d-.liA  =  0*86578  :  1  :  0-95414  Rath'. 

100  A  110  =  40°  53^',  001  A  101  =  47°  46^',  001  A  Oil  =  4.^"  39^'. 


Fonu*: 

a  (100.  i4> 
b  <010,«-f) 

mm" 
nn' 

1. 


a  fOOl,  O) 
m  (110,  /) 


A  (840,  H)* 

d(iao,^ 


n  (901.  9-i) 
«  (018, 


P  (111.  1) 
«  (121,  »j) 


=   81*  46' 
^   80"  1' 
=  181*  llf 
=  61*  04' 


mt  =  58*  StC 

mp  -  84'  3r 

dl        34*  341' 

=  68*  68^ 


«"  =   73*  IC 
*C"  -   45"  31' 
=  W  8' 
pp"  =  IIV  (C 

3. 


yp"'  -  •65'  30' 
=   64'  11' 
if"   =  181'  11' 
*■"'  =  104*  6- 


n' 

M 


Tig.  1.  Oonunon  form.  8,  8.  Ural.  Erem  (r  =  16-17-16).  4,  Denibach,  after  Batb. 

Habit  octahedral,  also  prismatic  {d},  leas  often  tabular  |  a.  CryataU  aggregated 
in  irreffular  groups.    Also  earthy,  amorphous. 

CieaTage:  imperfect;  a,  i  in  tracea.  Fracture  oneven.  Brittle.  H.=  3*6-4. 
O.  =  3*1-3*3.  Luster  Titreons  to  aubadamantine  and  subreainona.  Color  pale 
leek-^reen  or  liver-brown.    Streak  white.   Subtransparent  to  tranalacent. 

Optically  +.   Ax.  pi.  \a.   Bx  X  c.    Ax.  angles: 

SH^r  =  76*  48J'   .'.  aEr  =  180*  58'        Also  (mea».)  «Er  =  tl6"48' it  17*  C.  n6*66'atW-6 

=  76°  6'     .-.  8E,  -  129°  82' 
3H..bi  =  72*  44'     . 2£bi  =  133*  36'  Dx.« 

Comp.— Hydrous  ferric  arsenate,  FeAsO,  +  2H,0  or  Fe,0,.AB,0,.4H,0  = 
Arsenic  pentoxide  49*8,  iron  sesquioxide  34*6,  water  15*6  =  100. 

AjiaL-1-4.  Damour.  Ann'.Gh.  PbvH.,  10,  413,  1844.   6.  Ratmondi,  Hln.  P£rou.  338,  1878. 
^Iso  5th  Ed.,  p.  574. 

1_   Vaiilry,  green  cryttaU 
SS.   Cornwall,  blut  cryttaU 
3_   Saxony,  bluiah 
4.  Brazil,  Jfeocteee 
IS.   Peru,  earthy 

An  Iron-HnUr  (ElHendnter,  Araeofkalnte^  from  Nercliiiuk,  SDalysed  by  Hermum,  1.  c.,  la 
MB  amorphous  Bi»}rodite. 


AsiO. 

Fe,0, 

H.O 

o. 

:=811 

50  95 

81-89 

15-64 

96-48 

61-06 

82-74 

15  68 

90  48 

6316 

.  8800 

16-58 

100*74 

G. 

~  818 

50-96 

88-30 

16-70 

99*86 

60-0 

86-7 

14*6 

100-8 
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Pyr^  0to. — In  tbe  closed  tube  yields  neutral  water  and  turns  yellow.   B.B.  fun 
oolortug  Uie  flame  blue.   B.B.ou  charcoal  gives  arsenical  fumes,  and  with  soda  a  black  magneEic 
scoria.    With  the  Uuxes  reads  fur  iron,   ii&luble  iu  hydrochloric  acid. 

Obs. — Fuund  of  brown  color  in  the  grauUic  mouulalDS  of  Scbwarzeoberg,  in  Sszooy.  aav- 
ciated  with  arseuopyrite;  at  Uernbach,  i^iassau;  at  LOlling,  ueur  HUtieuberg  iu  C&riniliim*  -mlik 
lOlliugiie;  at  Chuuteluube,  near  Limugea;  at  Nerchinsk,  Liberia,  iu  fine  crystals;  also  as  mm. 
amorphous  crust  or  iron-tinier  ou  beryl,  topaz,  and  quartz;  leek-green,  in  the  Coraish  minf^ 
coating  cavities  of  fen'ugiuous  quartz;  at  the  Minas  Geraes,  in  Brazil;  in  Popayau;  Diat.  Luiicm^ 
Peru,  lu  an  earthy  form;  at  the  gold  mines  of  Victoria,  iu  Ausmlia,  iu  quartz  with  anenopyrite 
and  gold. 

Occurs  in  mtnute  crystals  and  druses  of  leek-green  and  greenish  white  colon,  new  £dai- 


nttng  cavities  of  quartz  andliraouite  with  copper  ores  and  pyrite. 
arsenopyrite.  In  Utah,  Tiulic  district,  at  the  Mammoth  mine  on  euargite associated  with  pbarma- 
cosiderite  and  various  copper  arsenates;  at  the  Horn  Silver  mine,  Utah.  As  a  (bin  amorpboui 
incrustation  ou  the  siliceous  sinter  of  the  geysersand  hot  springs  of  the  Yellowstone  reeion;  ihuf 
at  tbe  Joseph  Coat  Spriuga  and  elsewhere  (Hague,  Am.  J.  Sc.,  34^  171,  1887);  aba  al  the 
Steamboat  Spriugs,  Nevada. 

The  cobalt-scorodite  of  Lippmann  0-  c.)  occurs  In  bluish  ciyBtals  with  qtiarts  and 
chlorite,  at  Scbneeberg;  it  has  not  been  analyzed. 

Named  from  (TKopoSoy,  gaarlie,  alluding  to  the  odor  before  the  blowpipe. 
Alt — Scorodite  occurs  altered  to  limonite. 

Arti£— Formed  in  crystals  like  the  natural  mineral  (O.  =  8-28)  by  the  action  of  aiaenlc  add 
on  metallic  iron  in  sealed  tubes  at  a  high  temperature,  Venienil  and  Bourseols,  BuU.  Soc.  Nin., 

3.  82,  1880. 

Re£— >  Dernbach,  Nassau,  Jb.  Min.,  898,  1876.  *  Dx.,  Ann.  Ch..  Phys.,  10,  402.  1844; 
cf.  Mir.,  MiD..  p.  411,  1852,  Kk.,  Min.  Russl..  6,  807.  1874,  Rath,  1.  c.  *  Erem.,  Urml  Vh. 
Hin.  Ges.,  20.  185,  1885  (Jb.  Min.,  1,  8  ref.,  1889),  also  the  vicinal  pyramids  fi  =  19-1»1U, 
r  =  16-1716.   *  Propr.  Opt..  1,  60, 18S7;  N.  R..  89,  1867. 

JoGTNAiTE  N.  Norden»kiold,  An  earthy  mineral,  formed  from  the  decompositlcm  el 
arsenopyrite,  and  referred  to  scorodite.  Occurs  with  beryl  from  the  Adun-CSMkm  Mu., 
lierch&k,  Siberia.    See  v.  Koksharov,  Bull.  Acad.  St.  Pet,  19,  571, 1878. 


608.  BTRBNaiTEl.  A.  Niet,  Jb.  Mhi.,  p.  8.  1877. 

Orthorhombic.    Axes  =  0*86517  :  1 :  0*98272  Brahns  and  Bnu'. 

100  A  110  =  40"  63',  001  A  101  =  48"  38J',  001  A  Oil  =  44"  30'. 

Forms':  a  (100,  i^i),  £  (480,  H)«,  d  (iaO,£-S); /(80S,f{)*:  «'(805,  H*.  «(01S,  i-i}*.  ^(112,11 
)r*151210,  H)»?. 


=  66*  67t' 
dtf  =  60'  8^ 
ff-    =  119°  11' 


^  122-  81 
0^  =  62"  - - 
ap  =   tSO'  W 


pp'  =  ns*  1*' 

fip"  =  118'  41^ 


'  "  =  ••s*  sr  air 


88'  88- 


GrystfilB  rare;  in  habit  and  angle  near  scorodite;  also  prismatic  by  extension 

of  macrodomes.  Generally  in  spherics/ 
and  botnroidal  forms,  aggregates  with 
radiated  nbrona  stmctQre,  and  dnuy  siur- 
face. 

Cleavage:  a  imperfect.  H.  =  3-4. 
G.  =  2-87.  Luster  vitreoas,  briJIiant 
Color  peach- blossom -red,  carmine-red,8nd 
various  other  sliades;  sometimes  nearlr 
colorless.  Streak  yellowish  white.  Trans- 
lucent  to  transparent.  BxXc.  Ax.  angle 
60°  approx.,  Bruhns  &  Busz'. 

Comp. — Hydrous  ferric  phosphate, 
PePO,  +  2Er,0  or  Fe.O,.PA-4B,0  = 


Ele<nioreM.,Nie8. 


Virginia,  Ayres. 


Phosphorns  pentoxide  38*0,  iron  sesquioxide  43*7,  water  19*3  =  100. 
AnaL— I,  Nies,  1,  c.    2,  Koenig,  Proc.  Acad.  Philad..  277,  1877. 

P.O.         Fe,0,  H,0 
1.  EleoDore  Hioe  O.  =  8*87  87-82        4S-65        19-61   insol.  015  =  iOl-* 

S.  Bockbridge  Co.,  Va.  88-80        48  80        18*87   =  101*47 
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PjT^«to^B.B.  fuses  readily  to  abkck  sliiolDg  bead,  coloriog  tlie  flame  bluish  ereeo. 
IroD  reactlou  with  borax.    Dissolves  easily  iu  warm  hydrochloric  acid;  Iq  nitric  acid  insoluble. 

Obs.— Occurs  with  cacoxeuite,  at  the  Eleouore  iron  mioe  ou  the  Dllusl>erg,  uear  OieaseUr 
also  in  colorless  crysluls  with  eleouorite,  at  the  Hothlflufcheu  inlue.  uear  Waidgirmes,  In  the 
same  region;  also  the  Jakobasegeu  niiue  ueur  Breuitbal  iu  the  Tauuus.  In  (listloct  crystals, 
pink  to  red,  in  cavities  iu  dufreuiie,  from  liockbridge  Co.,  Va.,  sometimes  like  f .  1  la  habit, 
also  f.  2.    Named  after  Prof.  A.  Streng,  of  (Jiesseu. 

R«t— <  Zs.  Kr.,  17.  558,  1690.  Tlie  results  of  Nies,  1.  c,  were  deduced  from  111  a  111  = 
7r  46',  111  A  111  =  64'  52',  120  A  120     61°  24'. 

*  £.  F.  Ayres,  prlv.  coutr.  The  crystals  examined  were  In  part  like  f.  1  with  also  anolber 
brachypyrHmid,  j  in  part  (f.  2)  ^^smatlc  |  axis  B.  The  last  named  are  like  the  crystals  tigured 
and  imperfectly  described  by  Koeuig,  and  formed  the  material  of  anal.  2.  The  suggMtion, 
therefore,  that  they  belonged  to  pbosphoeiderlte  (cf.  f.  I,  below)  does  not  seem  applicable 
unless,  indeed,  the  latter  is  merely  a  form  of  strengiie.  The  angles  measured  by  Koenlg  and 
Ayres  are  as  follows:  &t  =  58'  57*  63'  A;  M  =  80°  39'  A;  ff'  '  =  63'  85'  K;  gff''^'  =  57°  40'  K, 
88°  34'  A;  bx  =  62°  68  A. 

'  Cf»  phoephoslderite  below. 

Artllr— Rose-red  microscopic  crystals  ba^ng  the  compodtlon  of  strengite  have  been  obtained 
A.  de  Schiilteu  by  heating  a  solution  of  FeCTi.6HiO  with  phosphoric  acid  solution  iu  a  closed 
tube  at  ISO'-igO"  C.   They  are,  however,  monoclinic,  tabular  I  h  (010)  with  /S  =  65°.  Exthic- 
tioo  inclined  88°  to  edge  a/b.   Twins  a  (100)  and  e  (001).   Ax.  plane  1  b  (010).   C.  R.  100, 1538. 


609.  PB08PH08IDIIRITB.    IT.  Bruhtu  and  JT.  Butt,  Zs.  Er.,  17,  555, 1890. 
Orthorhombic   Axes  S:t'.6  =  0*53303  : 1  :  0 '87723  Bruhns  &  B^8Z^ 
100  A  110  =  28"  3^',  001  A  101  =  58"  43',  001  A  Oil  =  41"  IB^'. 


Fonasi 

a  (100,  i-l) 
b  (010,  i-i) 


«  (001,  O) 
p  (710, 
o  (410,  i4) 


n  (210, 
i»(110,  /) 
6  (101.  1-i) 


g  (084,  }-l) 

h  (Oil,  M) 
(  (041,4-1) 


i  (771.  7) 


The  form  is  not  far  from  that  of  strengite  (cf.  ref. ')  and  the  chemical  composition  differs 
only  in  the  amount  of  water,  but  it  does  not  seem  possible  to  unite  the  two  species. 


tto'"  =  15*  11' 
nn'"  =  89°  5r 
mm'"=  66°  T 
bm    1=  •Ol*  061' 


«■  =  117'  26' 
ee  ^  "SS"  48' 
gg  s  66°  41' 
U'  z^  83°  81' 


W  =  148'  11' 
dtf  =  102°  6' 
dtf"  =  138*  86' 


dd"'  =  48'  69' 
ed  =  61'  48* 
ei     -  85*  8r 


In  prismatic  crystals,  with  b  prominent;  faces  mostly  rongh  and  not  allowing 
of  exact  measurement. 

Cleavage:  b  perfect.  H.  =  3-75.  G.  =  2*76.  Color 
peach-blos8om-red  or  reddish  violet.  Transparent. 

Pleochroism  distinct:  c  nearly  colorless;  b carmine-red ; 
a  pale  rose.  Optically  -f-.  Ax.  pi.  ]  6.  Bx  X  Axial 
angle  large.    Dispersion  strong,  P  >  v. 

2Ky  =  68*  SS*    3E,  =  126'  88'  Na    Pj  =  1-7818        8Vx  =  62'  4' 

C«Bi^— 2FeP0,  -f  3iH,OorFe,O..P,0..3iH,0  =  Phos- 
phoric pentoxide  38*9,  iron  sesqnioxide  43  8,  water  17*3  = 
lOO. 

JknaL — Bruhns  &  Busz,  L  c 

I  P,0,  88-85  Fe,0,  44  80  H,0  17-26  =  100  41 

I*3rr-^eto. — In  the  closed  tube  becomes  yellow  and  opaque,  giving  oft  water  without  decrepl- 
tatioD.  B.B.  fusea  easily  to  a  black  magnetic  l>ead.  Soluble  completely  in  hydrochloric  acid; 
nearly  insoluble  ia  nitric  acid. 

OIm.— Found  In  cavities  In  an  iron  ore  (Pecheisenstein)  from  the  Kalterbom  mine,  near 
JBIIaerfeld,  Blegen  mining  district,  Germany. 

R«fi— >  L.  c.  By  m^iog  the  cleavage  face  =  001  and  m  (110)  =  081  Bruhns  ft  Bnsz 
calculate  the  axes: 

d  :  S  :  A  =  0-82286  :  1  :  0*93805, 

whicb  aie  not  very  far  from  the  axes  of  strengite.  The  two  minerals  differ,  however,  in  optical 
orientation  as  well  as  chemically. 
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610.  BABRANBETB.   BarniadU  v.  Zepharovieh,  Ber.  Ak.  Wieo,  66  (1),  20,  1867. 

In  spheroidal  concretious,  indistinctly  radiated  fibrous,  vith  the  surface  crys- 
talline angular;  concentric  in  structure. 

H.  —  4*5.  G.  =  2 '576.  Luster  between  vitreous  and  greasy.  Color  pi^e 
bluish,  reddish,  greenish  or  yellowish  gray.  Streak  yellowish  to  blnish  white. 
Translucent  to  OKique. 

Cojnp.— (Al,Fe)PO.  +  2H,0  or  (Al,Fe),0..P,O..4H,O.    If  Al  :  Fe  =  3  :  4  the 
percentage  compoHition  is:  Phosphorus  pentoxide  40-7,  alumina  12'5,  iron  sesqni- 
oxide  26-2,  water  20-6  =  100. 
AaaL— E.  Borlcky,  1.  c. 

P.O.  38-68  AUG.  12-74  Fe,0,  20-58  H,0  31  00  =  100 

Pyr.,  ate — Yields  water  with  an  acid  reaction.  B.B.  splits  open  and  becomes  dari^er  fai 
color:  moiateued  wilh  sulpliuric  acid  colors  the  flame  bluish  gteeo.  Soluble  in  hot  hydro- 
chloric acid. 

Oba. — Occurs  at  Cerbovic,  N.N.W.  of  Pfibram.  in  Bohemia,  Id  clefts  in  a  Lower  SilariaiL 
sandstond,  with  cacoxeaite  aud  stilpoosiderite;  the  traDsiuceal  globules  i  to  1^  mm.  Id  diauiMr, 
and  haviog  within  some  reaembluoce  to  opal;  the  opaque  variety  without  luster;  aomelimes  a 
grain  of  llmoniif;  at  ceuter,  aud  particles  of  the  same  as  impurity. 

Alt— Stated  to  give  origin  by  alteration  to  dufrenlte,  liiuilaT  glolrales  and  fibrous  cnnts  at 
the  locality  having  the  composition  of  thb  latter  mineral. 

611.  VARIBOTTB.   Variscite  BreiOaupt,  J.  pr.  Ch.,  10,  S06,  1887. 
Orthorhombic.     Axes  4  :  h  =  0-648:1;   100  A  HO  =  32"  57'  Chester". 

Observed  forms:  a  (100,  i-i),  b  (010,  i-'C),  c  (001,  0},  »i  (110,  /) :  mm'"  —  •65-  54'. 

Crystals  prismatic,  usually  six-sided,  but  rarely  distinct.  Commonly  in  sheaf- 
like aggregates  and  incrustations  with  reniform  surface. 

H.  =  4.  Luster  vitreous,  brilliant.  Color  deep  emerald-green,  bluish  green 
to  colorless.    Transparent  to  translucent.    Indices  y  —  a  =  0*0173  Lex. 

CoMp.— AlPO,  +  8H,0  or  A1,0,.P.0,.4H,0  =  PhosphoniB  pentoxide  44-9, 
alumina  32-3,  water  22-8  =  100. 

AnaL— 1.  Petersen,  Jb.  Min.,  857,  1871.   9.  Chester.  Am.  J.  Sc.,  13, 28S,  1877. 

.   PiO,  AlaO,  H,0 

1.  Voigtland  G.  =  3-408  44  05  81  25  38  85  Cr,0..Fe,O,,FeO  1-21,  CaO  018,  MgO  0-41 
3.  Arkansas  |  44-»5   81-86   23  80  =  100  [=  99-9B 

From  3  an  insoluble  i-esidue  of  SO-70  p.  c.  has  been  deducted. 

Pyr.,  die. — Yields  water  in  a  matrass.  B.B.  In  the  forceps  lofusible.  but  becomea  whlt«; 
in  the  outer  flame,  colors  the  flume  deep  bluish  green;  with  borax  and  salt  of  phosphorus  fomu 
a  pale  yellowish  green  glass;  with  soda  fuses  wilh  eflerve&ceuce,  but  imperfectly;  with  cobalt 
solution  becomes  ulue. 

Oba. — Occurs  In  quartz  and  siliceous  slate  at  Hessbach  near  Plaiien  in  Saxon  Toigtlaiid. 
Id  Montgomery  Co.,  ArlLansas,  on  qtrnnz.    Named  from  Variscia  (Voigllund). 
Ref.— '  Arkansas,  Am.  J.  Sc.,  10,  307.  ISTS. 

Planeritb  Hermann,  Bull  Soc.  Nat.  Mosc..  36  (3),  340,  1863.  A  mineral  from  the  copper 
mines  of  Qumeslievsk,  in  the  Ural.  Occurs  in  thin  subcrystalline.  botryoidal  layers  in  tbe 
cavilies  of  a  qutinz  rock.  H.  =  6;  Q.  3'65.  Color  on  fresh  surface  veraigria-greoi,  pati^u 
to  olive-green  on  exposure  to  the  air.  Luster  dull.  Translucent  on  the  edges,  y  —  a  —  U-OIT^ 
like  variscite,  Lcz.    Analysis  afforded: 

P.O.  88  94        AI.O.  87-48        CuO  8  73        Fb08*62        H.O  30*98  =  M'SI 

xicnnano  regards  the  hydrated  oxides  of  iron  and  copper  as  uneesentlal,  as  In  many  othw 

aluminous  pbosphates),  turqiiois,  peganite,  fiscberite,  etc. 

B.B.  in  tube  decrepibiles,  yielding  much  neutral  water.  Easily  soluble  in  borax,  giving 
copper  reiction.  Only  slightly  attacked  by  acids,  but  easily  decomposed  by  boiling  with 
c»U8tic  soda.    Named  after  Planer,  director  of  the  mines. 

Amfhithalite.  Amfltbalit  Igel»ir6m,  Ofv.  Ak.  8u>ckh.,  33.  93,  1866.  B.  H.  Ztg..  OB, 
809,  1866. 

Massive.    H.  —  6    Color  milk  white.   Subtranalucent.   Analysis.— IgelstrOm: 
P.0>  80-06  A1.0.  48  90  MgO  1-59  CaO  9-76  HiO  18-47  EeO,MnO  tr.  =  8B*M 
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B.6.  infusible.  Insoluble  in  acids.  Occurs  in  the  quartzyte  of  Horrsj&berg,  Wermland, 
with  lazulite,  rutile,  and  cyonite.  Named  from  amfn^aXiii,  becrowntd.  siuce  it  usually  occurs 
surrounded  by  other  beauuful  minerals,  though  uaattracttre  itaelC.  Ontth  refers  this  to  the 
doubtful  berllnile  (AlPO.  +  iH>OY)  which  is  mentioned  on  p.  847. 

613.  OAU.AINITB.  ?Callalna  PUn.,  Z1,  88.  Turanols  pt.  Callali  Vammr,  a  K, 
69,  986,  1864.   Callaiuite  itena. 

Massive.    Texture  wax-like. 

H.  =  3-5-4.    G.  =  3*50-3*52.   Color  apple-green  to  emerald-green,  spotted 
or  lined  with  whitish  and  bluish.  Translucent 

Comp_AlPO,  +  2iH,0  or  A1,0,.P,0,.5H,0  =  Phoaphoms  pentozide  42'6, 
alumina  30*5,  water  26  9  =  100. 
AnaL — A.  Damour,  1.  c. 

P.O.       A1.0.     Fe,0.  MuiO.    CaO  H,0 

43-S8       28-07       1-88       tr.       0  70       28  (18  sand  2-10  ~  100*89 

Pyr.  etc.— When  heated  yields  water,  uid  becomes  opaque,  chocolste-brown,  and  friable, 
B.B.  Infusible. 

Obs.— From  a  Celtic  grave,  near  Mao£-er  H'roek  lu  Lockmarloquer,  In  nninded  pieces  from 
the  Hize  of  a  llttx-seed  tp  that  of  a  pigeon's  egg,  and  found  in  the  collecUons  of  tbe  Polymathlc 
Society  of  MorbihiLD,  in  western  France. 

I>ainoiir  makes  this  mineral  the  eallaia  of  Pliny,  aod  especially  In  view  of  its  green  color. 
But  the  callais  was  blue,  and  the  green  stone  really  related  to  it  was  probably  tbe  <^Uia\na  <see 
IK  845).  Yet,  as  this  identity  Is  not  established,  the  name  taUainUe  b  better  than  Pliny's  name 
nnmodlAed. 

613.  ZBPHAliOVIOHITB.  S.  BorieJ^,  Ber.  Ak.  Wlen,  69  (1),  S98,  1809. 
Crystalline  to  compact,  bom-tike  in  aspect.    Fracture  coDcboidal.   H.  =  5'6.  .  G.  =  2*87. 

Color  greenisb,  yelluwisli  or  grayish  while.  Translucent. 

Oomp.— AlPOi.SlIiO  =  Phosphorus  pentoxlde  40  8,  alumina  89-0,  water  80*7  =  100. 

PiO»  AliOi  FeaO  CaO  MgO  H|0  quartz 

1.          a'iM  89-77       —  1-07  0-41  86-70  548   =  98-97 

8.          87-46  28-44       —  0  64  tr.  8667  606   =  99  06 

8.           87-80  29-60  0  86  1-88  ~  2898  0-46   =  99  08 

Noe.  1  and  2  contained  intermingled  wavellite,  and  No.  8  an  earthy  gibbsite.  Boricky 
thinks  tbe  analyeea  prove  the  mineral  to  be  essentially  au  aluminium  phosphate  with  8  molecules 
HiO.  It  is,  however,  to  be  noted  tbat  this  differs  from  callainite  above  only  iu  conlainlng  1 
molecule  more  of  waier,  and  analysis  2,  after  (le<luction  of  the  6  04  of  quartz,  gives:  PiOa  40^, 
AUOt  CaO  0-58,  H,0  28  56,  a  result  which  approaches  the  figureo  given  by  Damour  In 

his  analysis  of  callainite.    The  species,  thei-efore,  must  be  regarded  as  a  doubtful  one. 

Occurs  in  sandstune  at  I'reuEr  in  Bolieinia. 

Named  for  Prof.  V.  von  Zepharovich  (1880-1890), 

OiBBsiTB.  A  so-called  gibbsite  staled  to  have  come  from  Richmond,  Mass..  and  to  occur 
with  the  true  gibbsite  (iilumintiim  hydrate  =  hydrargillite,  p.  254)  has  given  Hermann,  J.  pr. 
Gh..  40.  88.  1847;  also  47,  1,  1849: 

P,0.  87-68  A1,0,  26  66  H,0  85  72   =  100 

This  corresponds  nearly  to  AlPO,  -{-  4Ha0.  but  the  occurrence  is  not  above  question.  The 
substanre  was  called  riehmondite  by  Kenngott  (of.  p.  255). 

tif ntb  also  menliniis  a  gihlisiie  uf  Htirmann,  occurring  In  scales  on  wavellite  from  Gen. 
Trimble's  farm  near  White  Horse  Stalioo,  Chester  Valley  R  R.  (locality  formerly  called 
'  Steamboat").    He  suys  It  is  a  phosphate  corresponding  wltJi  peganlte  but  containing  more 
water. 

614.  KONINOKITB.   Cetdro,  Ann.  Soc.  O.  Belg.  Mem..  11.  847,  1888^. 

In  small  spherical  aggregates  of  radiating  needles;  in  one  case  terminated  by  an  oblique 
plane 

Cleavage  transverse.  H.  z=  8'5.  G.  —  S'S.  Luster  vitreous.  Color  and  streak  yellow. 
TranaiArent.    Extinction  parallel. 

Oomp.— FuPO.  4-  8H,0  or  Fe,0..P,0i.6H,0  =  Phosphorus  pentoxide  84-6,  iron  sesqbt. 
oxide  :;9-0.  water  26  4  -  100. 

Anal. — CesAro,  1.  c. 

I  P,0»  84*8        Fe.O,  88  8        Al,0.  4  6        H,0  26*8  100 

Pyr.,  etc. — B.B.  fuses  easily.    Soluble  in  strong  arids, 
Oba.— Occurs  with  ricliellite  at  Kichelle  near  Vise,  Belgium. 
Ifamed  for  the  Belgian  geologist,  L.  G.  de  Kuniuck  (18U9-1887). 
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Hydrous  Phosphates,  etc.— Acid  Division. 

616.  Staicorite  H(NHJNaPO,  +  4H,0  Monoolinio  2*8828  : 1  : 1-8617  80* 4H' 
616.  Eaidlngnito  HOaAaO,  +  H,0    Orthorbombio    0-8391 : 1 : 0-4990 


617.  Fbarmaoolito 

618.  Bnuhito 


Fharmacolite  Oroap.  MonocUnic. 


HCaAsO,  +  2H,0 
HCaP0,  +  2H,0 


0-6137  : 1  :  0*3622  83"  IS* 
0-6221  : 1  : 0  3415      84"  4Sf 


619.  Hetabrnihite 

620.  Hartinite 


2HCaP0,  +  311,0  MonocUnic 
H,Ca.(PO.).  +  iH,0?  Rhombohednl 

HMgPO,  +  3H,0   Orthorbombio  0*9548  :  1 :  0*9360 

HCaAgO,  -f  3JH,0  Monoclinic?  0'9125  :  1 :  0*2660  84'  35' 
H.(NH.),Mg,(PO,),  +  8H,0  Triolinic 
(K  :  5  :  i  =  0  6990  : 1 :  0*9748;  a  =  122"  34',  /S  =  126"  46',  y  =  64'  9* 

a:i:^  fi 

634.  HureaaUte  H,Mn.(PO.),+  4H,0  Monoclinic  1*9192  :  1  :  0*6245  84'  1' 
6S5.  TtobMite  H.(Ni,Go),As,0,  +  8H,0? 


621.  Vewberyite 

622.  Wapplerite 

623.  Eannayite 


616.  STSROOBITB.  Stercorite  Bn^path,  Q.  J.  Gh.  Soa,  1849.    MiciDGoainic  Btk. 

Native  Bait  of  Pliosphonis.   Pbosphursalz  Oerm. 

Monoclinic.  Axes  &:i:d  =  2*8828  :  1 : 1'8617;  /3  ~  *80'  42|'  =  001  A  100 
Mitscherlich'. 

100  A  110  =  70'  38',  001  A  101  =  39'  59^,  001  A  Oil  =  61'  26J'. 

Pomu'  (arlif.  cttbI.):  h  (810,  i-8)         r  (101,  —  1-i)         /  (101,  1-i)        nQli.  —  1) 

a  (100,  ^t)  m  (110,  /)  k  (201.  -  i-i)         m  (301,  »«)        t  {IV^  i) 

c  (001.  0) 

hh'"   =   86'  58'        er  =  29"  B9i'  «c  =  68'  IC  e<   =  45'  4* 

mm'"  =»14l'  16'        e*  =  46°  81f  en  =:  42'  444'         «n'  =  7»"  4* 

AM     =   70'  88'        ^  =*85'  ar  eiii=86'a6^  (CasSS'lT 

Artif.  crjst.  prismatic  |  i  with  tn  prominent  and  terminated  by  c  and  tiie 
dome  f  (101),  also  other  forms.    Native  mineral  in  crystalline  masses  and  nodnles. 

fl.  =  a.  G.  —  1*615.  Lnster  vitreous.  Color  white,  stained  yello-wish 
brown.  Transparent  Fragile.  Kot  efflorescent.  Easily  eolnble  in  hot  and 
cold  water. 
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Oraip.— HNa(KHJPO.  +  4H,0  =  Phosphorns  pentozide  34*7,  loda  16 
ammonium  oxide  10*7,  water  39*5  =  100. 

Aoal^I,  Henpath,  1.  c.  3,  Baimondl,  Hln.  P£rou,  28, 1878. 

P,0,        Na,0      (NHO.O  H,0 
1.  Icliaboe  34-88         10-75         7-08         43  34  =  100 

8.  Onafl^w  S4  M        M  fiO        8*48        4S»-4B  =  100 

Pyr.,  Btc— B.B.  IntumeMNS,  and  glTes  off  water  and  ammonia,  colon  the  flame  momentaiUf 
a  Mat  freen,  and  ftues  to  a  transparent  colorless  glass,  soluble  in  boiling  water. 

Obs^Found  in  guano  at  the  island  of  Icbaboe  on  the  west  coast  of  Africa,  and  named 
from  the  Latin  siercus,  dung.   Also  in  the  guano  of  the  GuaBape  Islands  on  the  coast  of  Peru. 

This  species  is  identical  with  the  soU  w  fheisahorv*,  used  as  a  flux  in  blowpipe  analysis. 

B«t-J  Ann.  Ch.  Phyfc,  19,  809, 1881. 

616.  BAIDINOBRmi.  TunuT,  Edinb.  J.  Sc.,  3,  806,  183S.  Distomes  Oypshalold, 
Baid.,  lb.,  303.  and  Pogg.,  5,  183,  1837. 

Ortborhombic.    Axes  &:h:6ss.  0-83910  : 1 :  0-49895  Haidinger'. 
100  A  110  =  40"  0*,  001  A  101  =  30"  44^',  001  A  Oil  =  26'  31'. 

Forms:  A  (010.  g  (109,  ^  i  (401,  4-i)  <  (431.  4<S) 

a  (100,  i-i)  m  (110,  /)  k  (301.  3^  t  (Oil.  1-i)  n  (643,  f-f) 

BMn  "  =  •80°  0*  m"  =  184'  24'  m"  =  187'  87'  fi»"  =  m*  88" 
Off'  =  88"  r  (C  =  •68'  3*  *f"'  =  43'  ir  nn"'  =  68'  14' 
jtV     =  90°  6S'         atf=i  118*  86'  nn'  =  93*  65' 

Mostly  in  minute  crystals  aggregated  into  botryoidal  forms  and  drnsy  orusts, 

Cleavuge:  6  highly  perfect.  Swtile;  thin  laminse 
slightly  flexible.  H.=  l-5-2-5.  G.  =  2*848.  Luster 
vitreous,  on  cleavage  face  pearly.  Streak  white.  Color 
white.     Transparent  to  translucent. 

Optically  +.  Ax.  pi.  |  a.  Bx„  X  h.  Ax.  angle 
large.    Refractive  index,  y  =  1'67,  Dx.' 

Comp— HCaAsO,  +  H,0  or  3C3aO.A8,0,.3H,0  = 
Arsenic  pentoxide  58-1,  lime  28-3,  water  13'6  =  100. 

Pyr. — B.B.  like  pbarmacolite.  Dissolves  easily  in  nitric 
acid. 

Oba. — The  sioele  original  specimen,  in  the  cabinet  of  R.  P. 
dreg,  Jr.,  was  of  uncertain  origin.  Later  observations  by 
Tscberraak  sbow  that  the  locality  was  doubtless  Joachimsthid, 
wbere  it  occurs  with  pharmacolHe.   Also  from  Wltticheo  and  Alplrsbach,  Baden  (Sandberger). 

Named  after  the  Austrian  mineralogist  Wilhelm  von  Haidinger  (1797-1871). 

B«£— >  L.  c,  or  Pogg.,  6, 183, 1836.   »  Dx.,  Bull.  Soc.  Min.,  11,  196.  1888. 

617.  PHARMAOOLITB.  Arsenlksaurer  Ealk  (von  Wittlchen)  8elb,  Scberer's  J.,  4,  637, 
18O0.  Pbarmakollt  Kartten.  Tab..  75,  1800.  AraeDikblQtbe  Wern.,  pt.  Arsenate  of  Lime. 
Obaux  arseniatle  Fr.  Arsenicite  Bsud..  Min.,  8,  508,  1883.  Hemiprismatiscber  GyiHdialoid, 
m^id.,  Fogg..  6. 181, 1835. 

Monodinic.   Axes  A:h:6  =  0*61373  : 1 : 0-36333;  >S  =  83**  13}'  =  001  A  100 
Schranf. 

100  A  110  =  31"  21^',  001  A  101  =  SS**  12^',  001  A  Oil  =  19'  47'. 

Wormfii  c  (001.  0)  m  (110,  /)  d  (881,  ~Sf  e  (Ssi.  84) 

»  <O10,  #^  t  (810,  n  (Oil,  U)  X  (ill,  Vf 

«"'    =  22'  58'  CTn  =  84'  13'  ffjr'  =  30'  14'  m'jr=  69'  IV 

mm-'  =  63'  48*  **  =  86"  38'  aw'   =  40'  eff  w   =  81'  8* 

nn"  =  89'  84'  or  =  OT  34'  m'x  =  47'  45' 
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828  PHOSPHATEii,  ARSENATES,  ETC, 

Crystals  rare*  small;  in  habit  prismatic  |  axis  a.  Faces  c,  n  often  striitei 
I  edge  c/n.  Commonly  in  delicate  silky  fibers  or  acicalar  crystallizatioiu;  in 
stellated  groups.   Also  botryoidal  and  stafactitic  and  sometimes  massive. 

Cleavage:  b  perfect.  Fracture  uneven.  Flexible  in  thin  laminiQ.  E  =£• 
2*5.  G.  =  2*64-2*73.  Luster  vitreous-;  on  b  inclining  to  pearly.  Color  vhite  or 
grayish ;  frequently  tinged  red  by  arsenate  of  cobalt.  Str»(k  Vnite.  iSrandunut 
to  opaque. 

Optically  -1   Ax.  pi.  and  Bxo  X      Bx,  A  <i  =  +  69"  42'.    Axial  angles,  Dl  : 

2H„  =  113-  24'  2H^  =  IVt,"  20*  2H„.„  =  111"  47'  . 

Gomy^Probably  HOaAsO.  +  2H,0  or  2GaO.As,0..5H.O  =  •Avsenio  pent- 
oxide  63*3,  lime  25*9,  water  20  8  =  100. 

This  Is  the  composition  of  anlflcifil  crysUils  which  gave  Diifet :  Aii«0*  52-65,  CtO  M-<1 
HaOSO  Ms:  100  23.  Bull.  Soc.  Mia..  11.  187,  16S8.  Thew  wera  ideaUcal  in  furm  and  opttctl 
conatants  with  the  natural  mbieral;  aualyses  of  the  laUer,  howevw,  give  half  aa  eqaifiket 
more  water. 

Aaal^l.  Be.,  Pogg.  Aon..  6^  ISO,  1844.  S,  Feteraen,  lb.,  134,  88, 1868L  8,  JibhUb. 
Bull.  Soc.  Hln.ril,  SlST  1888.  4.  Hatle  and  Tauss.  Th.  O.  Betehs.,  296,  Utt7. 

AstO.  CaO  HiO 

1.  GlQcksbnion  5158  88-50  [28-40]  CoO,FeO  1*48  =  100 

2.  Wlttichen  40-46  34  18  t^'STj  CoO.FeO.MgO.HnO  (r.  =  IQO 

8.  St.  Marie-anx-HlnesO.  s  8*685     50*54  88-90  98*80         0*50,  Fe.O>  0-80,  8H>.  V», 

4.  VOllegg  48-80  87  04  84*40  =10018        [P,0. 0*80  =  lOOi* 

Pyr.,  stc— In  the  closed  tube  ytelils  water  aod  becomes  opaque.  B.1J.  in  O  F.  fines  wilt 
IntumeseeDce  to  a  while  enamel,  and  colors  the  flame  light  blue  (ai-senic).  Ou  charcoal  is  R  f. 
gives  arsenical  fnmes,  and  fuses  to  a  semi-transparent  globule,  imnetimes  tinged  blue  from  tiaca 
of  cobalt.  The  ignited  mineral  reacts  alkaline  to  test  paper.  Insoluble  in  water,  but  readSj 
soluble  In  acids. 

Oba.— Found  with  arsenical  ores  of  cobalt  and  silver,  also  with  arseuopyrite.  Has  Meo 
found  at  Wlttichen.  Baden,  in  crystals;  at  Rt..  Marte-aux-Hines  in  the  Vosges,  in  botryoidal  m 
globular  groups;  at  Audreaaberg  in  the  Uarz,  and  at  Itiechelsdorf  aod  Bieber  In  Hem;  it 
Glfteksbrunn  id  Thurlngia;  at  Joachtmsthal  in  Bohemia;  at  YOlleeg,  Styiia,  with  arseatqiyriit 

This  apeclBB  was  named,  in  allusion  to  lis  coDtainiog  arsenic,  from  4>cif»inKov,  poi$on. 

R^—t  Joachlmsthal,  Mln.  Hftth.,  138,  1878;  earlier  observations  by  Haid.,  1.  c,  are  not 
accurate.    On  the  form  of  the  artif.  cryst,  see  Dufet,  1.  c. 

•  See  Miller,  Mio.,  p.  606, 1858.  and  Schrauf,  1.  c.  *  Scfantuf.  Zs.  Kr..  4.  884,  1879.  <I>s- 
BuU  &0C  Min.,  11, 192, 1886;  on  the  optical  constants  of  the  artlf.  cryat..  see  Dufet.  1.  c 


618.  BRUSBITB.   O.  E.  Mooft.  Proc.  Acad.  Cat.,  3,  167.  1864;  Am.  J.  Sc..  39.  43, 18fii 

Monoclinic.  Axes  d  :  5 :  el  =  0-6221  :  1 :  0*3415;  fi  =  •84*'  45'  =  001  A  100 
J.  D.  Dana'. 

100  A  HO  =       46|',  001  A  101  =  29*"  55^',  001  A  Oil  =  18**  46'. 
Fonna:  b  (010,       a  (310,  <-S),  n  (Oil.  14),  I  (801,  8-i)  cleavage. 

Angles :  b»  =  •TS'  80^.  «  ~  88°  80",  hn  =  71*  18'.   nn'  =  •a7"  84'.   I  a  edge  m/a'  = 

62"  37' 

In  Bimall  slender  prisms,  flattened  \  b,  with  a  rongh  obliqne  termination.  Also 
concretionary  massive,  consisting  of  lamellar  individnals,  and  having  peailj 
cleavages. 

Cleavage:  b  perfect;  /  (301)  also  perfect.  H.  =  2-2*5.  G.  =  2*208.  Luster 
of  b  pearly,  elsewliere  vitreous,  and  m  part  splendent:  when  massive,  earthy, « 
more  or  less  resinous.   Colorless  to  pale  yello)vish.    Transparent  to  translucent 

(^0M^— HCaPO,  +  2H,0  or  2CaO.P,0,.5H,0  Phosphorus  pentoxide  41-3, 
dme  32*5.  water  26*2  =  100. 
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AbiL-I.  8,  Hoora.  1.  c.  8.  Jullen,  Am.  J.  Sc..  40, 889. 166& 


PiOt      CaO  HaO 

1.  AtwL  41  •60      88  (0      86-88  »10<N8 

a.      "  41-88      88-78      80-40  e=  100  45 

a.  Sombraro      80-98      88-11      8S-95  AltO>,Fe.Oi  0-88.  SOa  0-78;  hjgnmo.  188  =  100-88 

Pyr.,  vUh— Heated  in  •  closed  tube  wlilteiu,  and  at  aa  iDdpImt  red  beat  gives  ofl  water. 
B.6.  in  the  platinum  forceps  fuses  easily  with  iDtumescence.  tlDgelng  tbe  fiainc  grt:en;  the  bultOD 
CTjstalliae  with  brilUant  facets  on  cooling.    DissolTea  readilv  In  dilute  acids. 

Oba.— Occurs  on  the  rock  guano  of  Avea  Island  and  Sombrero  In  the  Oaiibbean  Sea,  In 
croupe  and  crusts  consisting  deUcate  and  mostly  (nuuparent  cfystals.  Named  after  Prof. 
O.  J.  Brush  of  New  Haven. 

IU£— ■  Am.  J.  Sc..  39,  46.  1866;  Ibe  position  U  changed  to  corre^ond  to  ^lannaoidlts 
.T.X  as  suggested  by  Dufet,  BuU.  Soc.  M&l.  11.  187, 1888. 


«1».  USTABftUSBITB.  A.  A.  JvUm.  Am.  J.  Sc.,  40.  871, 1866^ 
Zeugite  JulltiK  lb.,  p.  878.   Onlthlte  Jvlim,  lb. ,  p.  877. 

Honoclinic.  In  imperfect  OfTstals  with  a  (100,  t-i),  b  (010,  o  (101,  — 1-1). 
Vao^  a  broad  and  even,  bnt  dull,'  o  deeply  furrowed  and  rounding  into  oiM 
another;  oryatals  sometimes  flattened  |  b.    Angle  ao  =  38",  but  varying.   J.  D.  D. 

Cleavage:  *  perfect.  Brittle.  H.  =  2'5-3.  G.  =  2-288,  2*356,  2'362.  Lnrter 
feeble,  sometimes  resinous  on  fracture;  on  b  pearly.  Color  pale  yellow,  buff,  to 
nearly  white;  streak  nncolored.   Translucent  to  transparent. 

C•m^— 2HChP0,  +  3H,0  or  20rO.P,O,.4H,O  =  Phosphonu  pentoxide 
43-6,  lime  34-3,  water  22-1  —  100. 
AaaL— JnUen.  1,  c 

P,0.      GaO      H.0     MgO     A],0,.Fe.O.  BO. 
}  48-78     88-96     91-68     0-68  0*79  0-OS  kygr.  1-6D  s  100 » 

Hie  water  Included  some  organic  matter. 
Pyr.,  etc. — Same  as  for  brushite. 

OM.~From  the  island  of  Sombrero.  West  Indlei^  coating  cavities  In  guano  and  the  coral 
Tock.  the  latter  altered  by  flitratloaa  from  the  overlying  guano^  Tlw  crystals  are  sometimes  1 

loch  long  and  i  iocb  broad. 

AIL — The  crystals  or  metabni^lte  from  Sombrero  are  often  hollow  from  the  removal  of  the 
Interior,  and  otberwlse  altered.    Jullen  describes  the  fotlowlug  varieties: 

1.  H.  =:  8*85.  O.  =  2-971.  The  crust  of  the  hollow  crystals  thin,  and  surfaces  within  and 
wUhout  often  coated  by  miuute  rhombs  of  calclte;  the  tevgiU  of  Julieu.  3.  Crust  ratlier  thicker, 
without  a  glittering  surface  of  calcile  rhombs.  8.  Q.  =  2  988-3  080;  In  narrow  blades  some- 
times an  inch  long;  the  crust  thiclc,  the  cryslals  being  nearly  or  quite  solid.  Zeugite  Is  named 
from  ^evyir^i.  ffoked  together,  because  of  its  relation  to  metabrushite  and  ornithite.  Cf.  mar- 
finite,  beyond. 

4.  OrnUhiU  of  Julien,  from  Sombrero  (1.  c,  p.  877),  appears  also  to  be  altered  metabrushite. 
Its  crystals  presenting  the  same  forms  and  habit,  hut  usually  quite  small  and  very  thin,  pamllel 
to  the  orthodiagooai;  also  sometimes  thin  parallel  to  the  cilnodiagonal,  and  acute  riiomblc  In 
section;  angle  100  A  101  =  ibout  88°;  U  =  2  5.  The  analysis  given  was  made  on  only  one-tenth 
of  a  gram,  and  the  r&sults  are  hence  unavoidably  doubtful. 

Analyses  of  varieties  1,  3,  4.  afforded  Jullcn  (the  water  including  some  organic  matter)-. 

P,0»  CaO  H,0  MgO  Fe,0,,Al,0,  80,  CO,  F  NaCl 

V^.X.ZeugiU        {    46  65  44  21  8  03   869  0-68  010  084  tr.  1  08  =  90^54 

Var  8.      "               48-24  48-87  8-96  0-Q8  108  018  174  tr.  r   =  99-58 

Var.  4.  Ondmu         40  14  46-77  B-4ft    (r.  4-68  _  _  _  _  » 99-86 

In  1,  oxygen  ratio  for  P,0, :  CaO  (impurities  excluded)  =  8*95 : 1-08,  and  as  noted  beyond 

the  composition  is  near  that  of  martinlte. 

OmUbite  corresponds  nearly  to  tlie  formula  Ca»PaO»  +  2H,0. 

There  occur  also,  with  the  above,  hemispherical  sielluted  groups  of  v^hite  crystals,  as  altered 
«niithlte,  which  Julien  has  not  nunlyzed,  but  supiMsed  to  be  the  same  compound  fnt'ntrs  the 
-water.  One  emtal  of  the  sa«aI1ed  ornithite  had  on  its  edges  and  surface  microscopic  tufts  of 
Adcular  ciystaia, 
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«ao.  MARTIMITB.  Kloo$  [Sammlg.  G.  Relchsmui.  Leideo.  1],  Jb.  HIn..  1, 41  nf.,  UK 
Rhombohedral.   Ab  an  aggregation  of  minnte  rhombobedrona  ((H)5  mm.)  with 

Slane  angles  of  75°  and  105",  nlliue  cavities  in  pseudomorphous  crrstals  of  gyjma 
=  2*894.    Luster  vitreons.    Color  white  or  sljeht  yellowish.  TransparenL 
Comp.— H,Ca,(POJ,.iH,0  or  &CaO.P,0,.|H,0  =  Fhosphoras  pentoxide  IS-l, 
time  47-3,  water  4*6  =  100. 
AnaL— Kloos,  1.  c, 

P»0.  CaO  H,0 

47-67  46*78  4'53  Insol.  0  20,  organ.  0-75  s  M-tt 

47  87  47*63  5-46  =  10096 

Psrr.,  •te.— B.B.  bums  white  and  blla  to  pieces  without  mdUog.  Dinolves  in  dihite  tcU 
wtthoiit  eflei'Tesceuce. 

Obi.— Found  in  the  phosphorite  depcelts  derived  from  guano  on  Table  HU,  near  St.  Bsrbin, 
on  the  south  shore  of  the  island  Cura^oa,  West  Indlet. 

Martinlte  seems  to  be  nearly  Identical  with  the  seuf^te  of  Jullen. 


621.  NBWBBRTITB.  O.  em  iiafft,  Ber.  nled.  Oes.)  p.  S,  Jnn.  18, 1879. 
Orthorhombic.  Axes  d\h:d  =  095482  : 1  :  0-93601  Schmidt". 
100  A  110  =  43°  40'  34",  001  A  101  =  44"  25' 48",  001  A  Oil  =  43"*)' 25". 


Forms*! 

a  (100,  U) 
b  (010.  ^-i) 
e  (001,  0) 


t  (SlO.  t-^ 
« (830.  ^) 
n(760,  <  l) 
t  (430.  <•{) 


m  (110.  /) 

0  (103,  i-i) 
d  (101,  1-1) 


g  mi,  1-D 
/  (081,  8-1) 

P  (112,  « 
A  (388. 1) 


•  ail.  1) 

•  cmH) 

f  (Ml,*^ 


ir 

mm' 
o. 


=T  01'  8" 

«  87°  31' 

B  •68'  68'  18^' 

=  53"  18" 

«  68°  oaf 


111'  84' 
86"  18- 

128*  4r 
34*  74 
42'  9 


00 

er 


oo'  = 


58'  88* 
65'  ir 

47'  58" 

68-  r 

71'  11' 


00  ss 


•54'  34'  ar 

46'  W 
56'  VOf 
67'  81' 
46'  S 


1. 


3. 


Figs.  1-%  after  Schmidt. 


Crystivls  often  Urge  (to  1  sq,  in,),  tabular  H  a. 

Cleavage :  b  perfect;  c  imperfect.  H.  =  3-3  5.  G.  =  2*10.  Luster  Titroowi 
Color  white.    Optically  +.    Ax.  pi  B  i.    Bx  X  c.    Axial  angles,  Schmidt: 


For  Nb    2E  =  70'  20-   2H.  =  46'  34'         =■  145'  66'       2V,  =  44'  4r  /? 

Also    SEr  s  09*  47  SH^r  =  46M2'  SH.^  s  14r  86' 


I'MM 


Comp. — Hydrous  phosphate  of  magnesium  HMgPO^  +  3H,0  or  2U^0.P,0« 
7H,0  =  Phosphorus  pentoxide  40*8,  magnesia  23*0,  water  36-3  :=  100. 
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AdsI^I,  Maclror,  qiiolecl  by  Hath.  1.  c.  S.  Id..  Cfh.  Ifewa,  l»5,  216.  1887. 


1.  SkipUn  Caves 
2. 


P,0»      MgO(MDO  tr.)  H,0» 

41-25  [28  08]  85-78  =.100 

40-T8  28-S7  [85-84]  FeO  0  85^  UnO  0-21  ■  100 

•  Bxpellod  ai  170*.  none  at  100% 


Easily  soluble  lu  cold  nitric  and  liTdrocblortc  adds. 

Obfl.— From  the  guauo  of  the  Skipton  Caves  near  Ballamt,  Victoria;  also  from  the  gnawr 

of  Mexilloiies,  Cbili.  * 
Named  after  Mr.  J.  C.  Newbery  of  Melbourne. 

BeL— >  Chili.  Za.  Kr..  7.  26,  1882;  tbe«  resulta  vary  but  little  from  tbosc  of  vom  Ratlk 
*  All  on  Chili  ctysuls,  Sduuidt;  obserred  by  Bath  on  Victoria  ciystaU  abo  tf/A 


«a2.  WAPPLBRTTS.  PretuO,  Ilia.  Hitth.,  27»,  1874. 

Honoclinic  (or  triclinic?!.  Axes  &:ht6  =  0-9125  : 1 :  0-2660;  0  =  84"  35' 
=  001  A  100  Schrauf. 

100  A  110  =  42*  15i^',  001  A  101  =  15"  46^',  001  A  Oil  =  14*  SO*.. 


Fords: 

«  (010, 


A  (310. 
m  (UO,  /) 
I  (120,  i:^) 


d  (Oiu  U) 

i  (081,  8-i) 
•  (411,-  4^ 


p  (211,-  ^ 
«>(ill,4-i) 

«^ii,  M) 


y  (SSI.- 84) 
e  (851,-  H) 

r(38i.  8-1) 


Atoo  i>  (iO  0-1, 10-i). 


«n'"  =  48'  51' 
tnni'"  =  84°  80' 
«       =  57'  30i' 
d(f     =  29'  40^ 
s  76'  56' 


0(/   s  18'  481' 

yff  =  24'  48' 
=  66-  60' 
w»'  =  SO*  811' 
W  =  86'  68' 


M  «  80*  161' 
Ml  s  66°  4r 
a%  =  43*  62' 
a'jr  =  64°  87f 


In  small  highly  modified  crystals,  with  monoclinio  BTm- 
inetry.  Also  in  incrustations  sometimes  crystalline,  or  glob- 
ular, sometimes  gbissy,  with  a  reniform  snr&ce. 

Glesvwe:  ^;  H.  —  2-2 '5.  O.  3=  2*48.  Lnster  strongly 
vi^eons.  Colorless  to  white.  Transparent  to  translucent. 
Ax.  pL  in  a  section  I  h  inclined  69^^  to  edge  hm,  131"  to  h^, 
Xb"  to  bd.  Bx«normfU.ornearlyBO,tod.  2E  —  55".  Dispersion  p  <  r,  also  crossed. 

Comp.— HCaAaO.  +  3JH,0  or  2CaO.A8,0,.8H,0  —  Arsenic  pentoxide  47-4» 
lime  23*0,  water  29*6,  =  100.   The  calcittm  is  replaced  in  parC  by  magnesium. 
AnaL— Freosel,  1.  o. 


Af  icr  Scliniuf. 


47-70 
47-69 


CsO 
14-10 
16-60 


KgO 
8-80 
7-8S 


H.O 

89-40  «  99-68 
8948   =  100-18 


8  equivalents  of  water  (19  p  c.)  go  Off  at  100*,  the  remalader  at  860% 

Obs.— Fniiod  with  phnrmacolite  at  Joachimsthal;  also  at  Schneeberg.   Named  after  Herm 

^lirappler  of  the  Freiberg  Miiieralien-Nlederlnge. 

R«<,^>  Jb.  Min.,  S»0,  187S,  and  Inter  Zs.  Kr..  4,  281. 1880.   It  may  yet  prove  that  wap- 

plerlte  belongs  to  the  monoclinio  nrstem,  from  which  It  deviates  butlittle,  if  atall.  The  triclinM 

axial  ratio  and  angla  deduced  by  BebTanf  (1.  a,  1880}  are  as  follows : 

0-90088  : 1 :  0-86169;   a  =:=  00*  18*  66^.   jff  =  95*  80^,   r  =  M*  W. 

ROeBURitB  B.  Slum  [JB.  Wett  Oes.  Hanan.  88. 18611,  Jb.  Min.,  884, 1861. 

Described  as  occunlDg  with  phaimacoUte  and  erythrite  in  the  Kupferschlefer  at  Uelwr; 
fTuonn,  In  thin  ctystalUike  plates  with  columnar  or  fibrous  sttucture.  -One  clttvage.  H,  =  S-lL 
poster  vitraous  or  dull.  Colorless  or  white,   An  analysis  by  DeUts  gave: 


Aa.0.  40-18 


KrO  14-88 


OaO  Ir. 


HtO  40-88 


100 
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Tbls  coufomu  to  the  fonnula  HUgAsOi  +  7H.0.   Named  after  Dr.  K.  ROcsler. 

A  miiieral  referred  here  by  TBcbermak  (Ber.  Ak.  Wlen,  66  (1),  888. 1867)  occurring  Id  booo 
clloie  crystals  at  Joachlinsthal  aod  Eremnitz  is  made  by  Scbrauf  (Jb.  ]flii.,#890.  187S)  u  altend 
form  of  wapplerite.  This  maybe  true  of  the  orlgioal  mlaeral  alto.  An  analyiiii  gave  Ikher 
aiak:  Ai^O,  491,  HgO  17-0,  H,0  84-7  =  100-8.^ 

023.  BANMATtnL  {^rM.  em  JZsA,  Ber.  oled.  Oei.,  p.  11,  Jan.  7. 1878;  p.  %  Jul  11 
1879. 

Triolinic.   Axea  d:i:^^  0  6990 : 1 :  0-9748;  a  ^  W  81^',    =  126* 
y  =  54"  9'  Bath. 

100  A  010  =  !!»•  68i',  100  A  001  =  *65*  28',  010  A  001  =  73**  14'. 

Fonut  •  aOO,  Mi,  0  (001.  0);  m  (110. 1%l(\9^,af)  clcmvsge.  M{\%  I); 
« (!S8, 1-9). 


Ma 


Angles:  am  ss  88',.  mJT 
a«^<'70*84r 


•66*  86',  0m  s  'SO*  Bff,  cm  =  fiS'  K, 


After  Rath. 

1. 
S 


In  small  and  slender  prismatic  crystals,  vertically  striated. 

Cleavage:  c,  ni,  Mt  I.   G.  =  1*893.   Color  yellowish. 

Comp. — ^A  hydrous  phosphate  of  magneaiam  and  ammoninn, 
Mg.P,0,.2H,(NHJPO,+8H,0  or  (NH,).O.3MgO.2P,O,.10H,O  =  Phou- 
phorus  pentoxide  44'4,  magnesia  I8'7,  ammon.  ox.  5-6,  water  22  5  ==  100. 
AnaL— 1.  Uaclvor,  quoted  by  Rath,  1.  c.  8,  Id.,  Ch.  Smn,  66.  816^  1887. 


P.0, 
I  48*70 
44-71 


HgO        (NH4},0  HiO 

18-90  8-00  88-80    =  10068 

18-64  8-10  [88-36]  FeO  0*81.  UnO  0-09  =  IM 


Heated  86  hours  at  100*  undergoes  no  change;  between  100*  and  110*  orll5' kwesSlDS 
p.  c.,  becoming  opaque;  heated  over  a  Bunaen  fiame  loses  the  remainder  of  the  water  and  \tae 
ammonia  (86'u  =  total  loss).  The  remainder  fuses,  but  dissolves  only  in  part  in  coucentiattd' 
hydrochloric  ndd. 

Obs.— Discovered  by  Maclvor  of  Helbourae  In  the  bat  guano  which  forms  deposits  80  lest 
deep  fn  the  Sklpton  basaltic  caves  80  miles  aw.  ct  Ballant,  vlctorl^  and  rectwnizM  as  new 
(TIricb,  as  stated  la  a  letter  to  vom  Rath.   Oocun  with  itraiite  and  newbeiyUe.  Named  afkr 
Prctf .  J.  B.  Hannay,  of  Uanctaester,  England. 


034.  aOBBAQLITB.  AUvmtd,  VauqaeUB,  Ann.  Cb.  Fhys..  30^  809L  1886:  AOamA 
Km.  d.  Sc.  Nat.  6,  848, 1886.  IMtfr^.  Ann.  Oh.  Fhys.,  41»  888,  1888;  Dm  CTufaia—  and 

Vamour.  Ibid.,  63,  288, 1868. 

Monoclinic  Axes  d  :  J  :  a  =  1-9192  : 1  :  0*6245;  fi  =  •84'*  I'  =  001  A  100 
B.  8.  Dana'. 

100  A  110  =  •62*  21',  001  A  101  =  14*  48'-2,  001  A  OU  =  VT  32'-». 


Forms)  e  (001»  0)  ^(Boi,  64) 

*(100;a)  m  (110,7)  P  (888,  -  « 

»  <010.  «)  a  (401.  4  i)  a  (HI,  _  1) 

Bee  also  below,  ref.  ■,  for  planes  on  figs.  8, 4. 


e^bl.  8) 
ik(6ll.»^ 


•  ^6^ 

2<041,&« 


mm'"  -  184*  48* 

«r     =  80*  49' 

o  a    =  46'  Iff 

tip      e  81*  8' 

eS      =  46' 


om  =  87'  14' 
ce  =  61'  IT 
ap  =!  74*  471' 
aS  =  71*  88' 
aTk  s  41-  40" 


IF 


4r  w 
sr  V 

68'  1 
86* 
84*  IB* 


m>  =  41'  Sgr 

m'l  s  S8-  18* 

m'*  K  SI*  9 

m'a  «  •78*  54' 


In  short  prismatic  crystalB,  sometimes  tabular  |  a.  Faces  a,  m  striated;  also 
e  I  edge  vi/e,  and  S  3  edge  d/m.  In  BrancbviUe  crystals  aone  mlka  striated  |  inter 
aection-edges.  Crystals  isolated  or  grouped,  the  groups  sometimes  mammillary,  or 
faeoicled  as  in  stilbite.   Also  massive,  compact,  scaly,  or  imperfectly  fibrona. 
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GleaTage:  a  rather  perfect  H.  =  5,  G.  =  3-185,  yelloWj  and  3*198,  reddish, 
Damourj  3*149  Bninchville.  Luster  vitreoua,  somewhat  greasy,  brigliu  Color 
oranp^e-rud,  brownish  orange,  rose-violet,  and  pale  rose,  grayish,  nearly  colorless. 
Sti-eiik  nearly  white.    Transparent  to  translucent. 

Optically  -  Ax.  pi.  ±b,  Bx  J.  *j  Bx,  A  <!  =  +  75'  or  to  =  15"  for  red; 
6x«  A  ^  =  76**  or  ca  =  li^forblne.  Dispersion  p<v  large;  crossed  distinct  (l*^. 

tJm«)giiS  SiUr  =  88-53*       .*.  SE,  =  178*  6S'      2H,  =  89*  28*      2Hbi  =  87'  IT 

Other  triHlt  gHve  8H..r  =  81*  01',  85*  55',  etc  The  angle  dhnlufsbcs  5*  84'  between  41*  5 
and  121*  C.  Dx. 

Var. — The  (a)  browniab  orange  or  yellowlsli,  (A)  tbe  rose-viulet,  abd  (e)  the  pale  rose,  are  three 
"Vwieties  occurring  at  Limogitt.  diffcriug  somewhat  in  their  crystalliue  pltuiea.  The  orangeis  the 
most  commou. 

Conip.— H,Mii,(PO,),  +  4H,0  or  5Mii0.3P,0,.5H,0  =  Phosphorus  pentoxide 
39*-0,  manganese  protoxide  48*6,  water  12*4  =  100. 

AnaL— 1,  Dufr^noy,  1.  c..  18^.  Damour,  1.  c..  1868.  6,  H.  L.  Wello.  Am.  3.  Be, 
89,810. 188a 


Figs.  1,  9,  BranchTlIIe.  8,  4.  Limoges.  Dx. 


O. 

P,0. 

HuO 

FeO 

CaO 

H.0 

1.  Umoges 

88  00 

32-85 

11  10 

18  00  =  90-95 

S.      "  yelUne 
8.       "  " 

8185 

87-96 

41-15  ■ 

8-10 

12-85  quartz  0*85 
13  00  0-50 

=  99-91 

38-20 

42-04 

6-75 

=  99-49 

4.      ■'  reddiA 

8198 

•67  OS 

41-80 

8-73 

11-60     "  0-80 

=  10025 

5.  BranchTille 

fl-149 

88*86 

42-29 

4-56 

0-94 

12-25     "  1-76 

=  100-11 

Pyr.,  etc.— In  tbe  closed  tube  gives  water.  B.B.  fuses  to  au  orange-veUow  or  reddish 
yellow  ci^stallhie  pearl,  brown  in  the  outer  flame,  ilien  becomes  bluck,  ana  the  flame  is  (wlored 
^reen.   Reactl<»is  of  niaaganese  and  Iron.   Easily  soluble  in  ucids. 

Oba. — Found  in  caTities  of  iripbylite  or  its  altered  form  Iieierosite.  tu  giiiriitc,  nt  Limoges, 
commune  of  Hur^ux,  France.    Frobably  at  Sliclielsdorf,  Silesia,  with  snrcopnide  (Wcbsky). 

Id  the  U.  States,  at  BranchTille,  Cono.,  in  n  vein  of  iilbitic  granite,  immediately  associated 
with  lithiophlUte,  also  fairfieldite,  dickjiisouite.  etc. 

Ref.—>  BranchTille.  Conn.,  Am.  J.  Sc.,  39,  307,  1890. 

As  described  by  Dx.,  the  Limoges  crystals  conform  to  two  types:  Type  I,  f.  4,  with  ft  (010), 
jj  (001).  m  QIO);  also  g  (801).  «  (Oil),  u  (8ll),  t  (S4I).  Again,  II,  f.  8,  with  a  (100),  m  (110);  also 
«<105).  a(15'0*8),  5(485).  *(19-5-8).  a>(U-0-10).  »  (d-11-10). 

The  axial  ratio  and  calculated  angles  are:  d:6:h=:  1-6977  :  1  -.  0-8887:  /S  =  89*  27'  = 
OOl  A  100.  mm-  =  119'  0';  bo  =  5"  687  »  =  57'  7';  0a  =  44°  44",  pro  =  89*  48',  «'  =  88"  15*, 
m6  '=  69-  17',  oV  =  71"  44  .  pe  =  47°  28  ,  66'  =  52'  13';  «'  =  83*  11",  vu  =  51'  H';  pi  =  75* 
47-,  U!  ~  124'  55-.  bt  =  27'  82'. 

Referred  lo  the  axial  ratio  ab$ive  accepted,  the  forms  of  Dx  .  4vpe  I.  receive  the  following 

Firobable  symbols:  b  =  010.  p  ~  103,  =  110  e  -  153.  w  =  i2  3  ??.  (  -  661?.  Those  of  type 
I  become:  a  —  100;  m  =  110  o  -  001,-  a  =  401. 6=111      -l\\.x=  532?.  *^221. 

Tbe  angles  of  Dx.  differ  from  those  of  Bninchville  chioliy  in  the  priRronlic  zone.  Type  H 
<^nf»rms  most  nearly  to  tbe  BrsnchvlUe  crystals,  and  referred  lo-4heir  axial  ratio  the  anomalously 
^^mplcx  symbols  become  simple.  The  rclatiousof  tbe  other  type  ore  less  certain.  Hie  Limojm 
4*rjrMals'OhTiously  need  further  examloation. 
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FO&BBSITB.  Hydrous  Bibsslc  Arsenate  of  Ktckd  and  Cobalt  D,  flarim,  FU. 
Mag.,  36,  108,  186S.   Forbesit  KenngoU.  Ueb.,  1863-69,  46,  1668. 
Structure  fibro-crystalline. 

H.  =  2-5.   O.  :=  8-066.   Luster  dull  to  aUkr  or  rerinous.   Color  graTUi  wblte. 
Ooiiqi.~Ht<Ni,Co}iAsiO.  +  8H.0  s  Anenlc  pantozide  43-0,  nlduf  protoxlda  18^  eoUt 
^ratoxidd  0-2.  water       =  100. 
AnaL— Forbes,  1.  o. 

Afl«0.  44  06  3710  19-71  CoO  9  24  H,0  96-W   =  9»-M 

Pyr^B.B.  hi  tbe  closed  tube  yields  water,  becoming  darker;  on  cbarcnal  fuses  ImDerfcdlf, 
'VTolves  arseuic  fumes,  leavlngmetallicglobnlesof  an  anenlde  of  nickel  and  cobalt.  Vlthfluiai 
gtves  reactions  for  nickel  ana  cobalt. 

Obs.— Occurs  In  the  desert  of  Afacama  in  vrins  In  a  deoonposed  dforyte.  A  few  yarii 
bdow  Uw  lorface  It  paam  into  cbloantbite,  from  whk^  raliienl  It  ivpeaca  to  ban  beta 
d«riT9d. 


m  Indutte 
eS7.  Bemaflbiit* 


Hydrous  Phosphates,  etc.— Basic  Division. 

Oa,(OH)PO.  +  2H.0     Honodmio  f 

Md.(OH),AbO«  +  H.0    Orthorhombio  0-6S61 : 1 :  lUlO 


628.  Conichalclte 

629.  Btyldonite 
680.  TagUlte 
6S1.  levfioohaleito 

688.  Xvohidto 

683.  TolbortMt* 

684.  Cornwallite 

685.  Tyrolite 
636.  ChaleophylUte 
683.  Teiielyite 

688.  Lndlunite 


689. 
640. 
641. 
<48. 


WaTelllte 
Tiaoherito 
Peganite 
Tnrqiioi% 


(Cn,Ca),(0H)A80,  +  iH,0 
(Pb,Ca).(0H)A80,  +  *H,0 


On,(OH)PO,  +  H.O 
Cu,(OH)AbO,  +  H,0 

Chi,(0H)A80,  +  8H,0 
Cu,(OH).VO.  +  6H.0? 
Cu,(OH).Ab.O,  +  H.0 
Cn,(OH),Afl,0.  +  7H.O 


UonooUniof 


OrthorhomUo 


Orthorhombio 


0-6068 : 1 : 1-0871 


<l : ;  =  O^SSS :  1 

Cu,(OH),A8,O,+10H,O?  Rhombohednd  i  =  2*5538 

(Cu.Zn)X0H),(Aa,P),0,+6H,0     Monoclinio  or  Trklinio 

Fe,(0H),(F0.).+8H,0  HonooUiiio  2  2520:1:1*9819  79**  ST* 

&'.h'.6 

A1,(0H),{P0J,  +  4iH,0  Orthorhombic  0-5049  :1  : 6-8761 

Orthorhombio  &:l  ~  0*5337  : 1 
Orthorhombio  <f  :  5  =  0-499  : 1 


643.  Bphierite 

644.  Liikearditft 

645.  Brandte 


AI.{0H),P0,  +  2iH,0 

AI.(0H).P0,+  liH.-0 

A1,(0H)  PO.  +  H.0 
(withHCuPO.  ~ 


+  UH.O) 
AUOH),(POJ.  +  34H.O 
(AI.Fe).(OH).AsO.  +  5U.O 
AI,(0H).P6>,  +  6H,0 

646.  Pharmaeoiidflrite  Fe,{0H},(AB0.),  -h  6H.0 

647.  Caooxenlte         Fe,(0H),P0«  +  liH,0 


Isometrioi  tetrahednl 


•48.  Bennnite 

Eleonorite 


Fe,(OH),(PO.),  +  2iH,OMonooUoio2'7638: 1:4K)165  41''33' 


Digitized  by  Google 


laocjJLm'B.  BSff 

649.  Cluldwiiite  (Fe,Mn)Al(OH),PO,  +  2H,0  Orth.  0-7780  : 1  :  0'55!58 
asa  £ovh0rite  (Mn^e)AI(OH),PO.  +  2H,0      "       0  7768  :  1  :  b-5160 


851.  MaaapiUto 

652.  Caloioferrito 

653.  Borickite 

654.  Urooonita 

655.  Chenwizito 

Henwoodite 


Ca,Fe.(Fe0).(0H),{A80,),  +  5H,0 

Orthorhombic  0-8617  : 1 :  0*9980 

Ca,Fe.(OH).{POj,  +  8U,0  Monoclinio 

CaFe,(OH).{POJ.  +  4H.O?  " 

Oii,Al,(OH)..(A80,),  +  20H.O  MonocJinic 

d:^:(}  =  1-3191:1  :l-6808   /9  s  88^  3S 
Cn,(FeO),A8,0, +  3H,0? 


656.  ChaleoiideTite     CnFo,F,0„.SH,0  Triclinio 

&ih:d:  =  0-7910  : 1  :  0-6051;  a  =  92*  68',  ^  =  93**  30*,    =:  107*  41' 
657  Goyasite  Ca,Al„P,0„.9H.O 
668.  nnmboffumiiite  FbAI,P,0„.9H,0-pt. 


659.  Torbernite 

660.  Zeuxwrita 


Cu(tTO,),P,0,  +  8H,0  Tetragonal 
Cu(U0,),A8,O.  +  8H,0 


h  =  2-9361 
6  =  2  9125 


d:h:d 

661.  Antanite  Ca(UO,).P,0,  +  8H,0  Orthoriiombio  0'9876  : 1  : 2-8617 

662.  Uranospinite       Ca{0O,),A8,O.  +  8H,0      '  " 

663.  Uranocircite        Ba(UO,),P,0,+  8H,0  " 

664.  PhoBphuranylite  (U0,),(PO j,  +  6H,0 

665.  Trtgerite  (U0J,(A8O,),  +  IZH^O 

666.  Walpur^te  Bi.,(U0,),(0H)„(A80.), 

667.  Shagito  Bi,.(0H)„(A80,), 

6Bi,0,.8A8,0,  +  9H,0 

668.  Hizito  Gn,.BirOH)„fA60,),  +  7H,0 


626. 1800I.A8ITB.  Isoklas  Ainda«y«r,  J.  pr.  Cb.,  8, 185. 1870. 
Monoclinic?  In  minute  crjetals  with  dull  faces.    Also  columnar. 
Cleavage:  clinodiagonal,  perfect.    H.  =  1'5.   6.  =  2-92.    Luster  vitreous  to 
pearly.   Colorlese  to  8now-white. 

CoMp.— Ca,P,0,.Ca(0H),.4H,0  or  4CaO.P,0,.6H,0  =  Phosphorus  pentoxido 
Sl-2,  lime  49-1,  water  19-7  =  100. 
AnaL— Sandbcrger,  1.  c. 

P.O.  29  90  CaO  49  51  H,0  18-53  (ign.)  H,0  2  06  (at  100")  =  100 

Pyr^  etc. — In  the  closed  tube  gives  oS  neutml  water.  6.B.~  the  fresh  mineral  glowi  and 
fuses.    Soluble  in  hydrochloric  acid.. 

OlM.— Found  with  bornstone  and  brown-spar  on  Specimens  from  Joacblnuthal,  obtained 
miichij  yean  ago,  and  now  in  the  WQrzburg  Museum. 

Altered  crystals  yielded:  P.O.  84  00.  CaO  100.  MgO  17-90,  NaiO  9«0,  Fe.O..Al«0.  O-Mt 
BaO  9-23  Oed  ).  H,O24  26<100'>).  insol.  018  =  9618. 

Namea  from  taoS,  tgml,  and  ieXd<rtS,  fracture. 


Digitized  by  Google 


836 


PB08PRATB8.  ABSEIfATES.  ETC. 


627.  BBKAFIBBITS.  Almafibrit  L.  J.  IgOOrdm,  Ofv.  Ak.  Stockh.,  41,  No.  i  9L IM. 
H&mafibrite. 

Orthorhombic.    Axes  0-5261  :  1 : 1-1510  H.  Sjogren'. 

100  A  110  -  27"  45',  001  A  101  =  65"  26^',  001  A  Oil  =  49*  1'. 

Porms';  6(010,  i-l),  m  (110,  /),  «(122,  1-5). 

Angles:  rnnt  "  =  *55'  80*.  M'  =  71"  19'.  m"  =  115'  86'.  «'"  =  4Sy.  «*=  BT  IV, 
IM    36°  44'.  The  forni  approximates  closely  to  that  of  scorodito^  strengite,  and  reddlqghe. 

'  Ci'yetals  prisniutic;  commonly  iu  spherical  radiated  groops  vith 
fibrous  structure: 

Cleavage:  &  distinct;  m  less  bo.    Fracture  uneven.  Brittle., 
H.  =3.    G.  =  3'50-3'65  A.  Sg.    Luster  yitieous  on  cryst;iMint;  faas, 

freasy  on  the  fracture.    Color  brownish  red  to  garnet-n-d,  soon 
ecoming  brownish  black  to  black.     Streak  brick-red.  Trans- 
parent to  translucent. 

Optically  -f.  Ax.  pi.  ||  a.  Bx  _L  c.  2E  =  70"  approx.  Dis- 
persion p  >  r. 

Coiiip^Mn.A8,0,.3Mii(OH),  +  2H,0  or  6MnO.AB,O».5H,0 
=  Arsenic  peutoxide  30'93,  manganese  protoxide'  57-0,  water  131 
=  100. 

AiMl^l.  A.  Sjogren,  Zs.  Er.,  10.  139,  1S83.   S,  C.  II.  LuudstrOm,  ibid. 


As.Ot  HnO  FvO  H,0 

1.  Kordmork  SO-ti  5T  M  0  79  12  01   =  lOl  M 

2.  "  80-88  58  03  0  25  lJ-01  MgO  0-41  s  10I-S7 


An  earlier  but  incorrect  analysis  witb  sorccwbat  different  results  is  given  by  IgelstrOm,  I.e. 

Pyr.— B.B.  fuses  easily  to  a  oltick  sltigj^y  bead.  Oti  cbarcoal  yieldsiirseiiical  fumes.  Gtra 
off  water  lu  the  closed  lube,  and  becomes  black.   Soluble  in  bydrocbloric  acid. 

Obs.— Occurs  wilb  otber  manganese  miticnds  at  tbe  Aloss  nifue,  Nurdniark,  Sweden;  it  b 
easily  decom|>osed  on  exposure  and  goes  over  iato  a  bUtck  foliated  mincrai.  teamed  from  aiuii. 
blood,  uid  Latin  fbra,  fber.  Id  allusion  to  Its  red  color  and  also  to  tlic  flbroiis  stnictnre. 

Raf.->  O.  For.  fOrh..  7,  886, 1884.  and  Zs.  Kr.  10,  m  1885.  Ct  also  Btd..  BnU.  8oc 
Min.,  7, 134, 1884. 


628.  CONIOHAX.OITB.  Eonicbalclt  Bnithaupt  and  FHtttOa.  Pogg..  77.  189, 1849. 

Reniform  and  massive,  resembling  malachite. 

Fracture  splintery.  Brittle.  H.  =4  5.  G.  =  4-123.  Color  pistaohio-^iwa, 
inclining  to  emerald-green;  streak  the 'same.  Subtranslucent. 

Comp.— Perhaps  (Cu,Ca),As,0,,(Cu,Ca)(OH),  -f  IH.O  or  4(Oa,Ca)O.AB,0.. 
14H,0  =  Arsenic  pentoxide  43  6,  cupric  oxide  30*1,  lime  212,  water  51  =  100. 
Here  Cu  :  Ca  =  1 : 1. 

Tbe  original  mineral  also  contains  phosphorus  and  in  small  amount  vanadium  replacing  Uu 
arsenic.  Tbese  are  absent  in  the  Utah  variety,  which  also  contains  zfaie  and  further  rivfs  tte 
laUo  RO  :  As.0. :  H.0  =  4  :  9-44  : 1  -64. 

AjiaL-1-8,  Frltzsche,  1.  c.  4,  HHlebrand.  Free.  Col.  Sc.  Soc.,  l»  114. 1884. 

A8,0,  P.O.  ViO,  CuO    CaO    ZnO  H,0 

X.  BpoiD  80-66  [8-81]  1-78  81-76  Sl-86  ~    561  =  100 

8.     "  89-41     —  81-60  21-88  680 

8.     "  untUt.  9-10  undet.  82  10  5-66       rCO.  0-971,  quartz  0-90  =  M 

4.  VUh  88-94  0  14  —    26-68  19-79  3  86  5  52  FeiO,  0-36.  MgO  0  54.  Ag  m 


Pyr.,  etc— In  the  closed  tube  decrepitates,  gives  water  and  turns  black.  Iu  tbe  fotce(» 
tvjteo,  and  colors  the  flame  at  first  emerald-green,  but  aftera time  ligbt  blueudlAccnttotbraiiajr. 
On  cbarcoal  fuses  witb  deflagration  to  a  red  slag-like  mass,  which  gives  an  aUutline  leoctioB  u 
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ictt  paper,  aod  with  aodA  give*  a  globule  of  copper.  On  charcoal,  with  salt  of  phosphorus  bdcI 
metallic  lead.  theSpaui^  mineral  y^feldsaglauwhichlBdark  yellow  while  hot  and  chrome-grecD 
<«  cooling  (vaoadium). 

Obs^From  HiQajoaa  de  Cordova,  in  Andalu^  Spain.  Abo  from  the  American  Eagle 
mine,  Tintlc  district,  Utah,  where  U  oconn  with  other  oopper  «neoatei»  derived  from  Um  altem- 
tion  of  cnargite. 

Named  from  Koria,  petpdtr,  and  z^^Kof^  livte. 

689.  BATZiDONITB.  A.  B.  Church,  J.  Ch.  Boc.,  18,  265,  1865. 
In  minute  mammillary  concretionB»  with  a  dxusj  surface..  Structure  often 

eomewhat  reticulated. 

Fracture  Bubconchoidal,  nneren.  H.=  4*5.  G.=  5'35.  LuBter  strong  resmous 
Color  grass-green  to  blackish  green.  Streak  siskin-  to  apple-green,  Subtranslu- 
cent. 

CoMp.— (Pb,Cu),AB^^(Pb,Cu)j:OH),  -f  H,0  or  4(Pb,Cu)O.A8,0,.2H^O,  with 
Pb :  Cu  =  1 :  3  =  Arsenic  pentozide  31 '7>  onpric  oxide  Z%%  lead  protoxide  30*6^ 
water  5*0  =  100. 
AnaL— Church,  1.  c. 

I  AstO.  81-76       CuO  80-88       PbO  8018      H,0  4-S8       Fe,0..  CaO.  and  loss  2  65  ^  103 

Pyr.,  etc— B.B.  gives  off  water  and  becomes  black.  On  charcoal  fuses  to  a  black  bead, 
deflagrates,  giviug  off  arsenical  fumes,  and  leaves  a  wlilte  melalllc  bead  of  lead  and  oopper. 
With  borax  in  outer  tlame  gives  a  blue  bead.   Difficultly  soluble  in  nitric  acid. 

Obsr^Occurs  in  Cornwall.  Named  after  Dr.  John  B^rldon. 

<30.  TAanJTB.  Tagilitfa  (fr.  N.  IVuflsk)  Eirmm.  J.  pr.  Ch..  9%  18C  IStf ;  (Ir.  tniem- 
reuth}.0r«AA..  B.  H.  Ztg.,  24,  300,  1865. 

Monoclinic,  but  like  liroconite  in  habit  of  crystals^  Breitb.  Also  in  reniform 
or  spheroidal  concretions.   Structure  fibrous;  also  earthy. 

Cleavage:  brachydiagonaU  distinct.  Fracture  uneven.  Brittle.  H.  =  3-4. 
G.  =  4  076  Breith.  Luster  vitreous.  Coloi:  verdigris-  to  emwald-green.  Streak 
verdigris-green.  Subtranslucent. 

Conp.— Cu  P,0,.Cu(OH),  +  ^H.O  or4CuO.P,0^.3H,Os: Phosphorus  pentozide 
27*7,  cnpric  oxide  61*8,  water  10*5  =  100. 

AnoL— t,  Hermann,  L  e.,  including  a  little  llmonlta  2,  Field,  Ch.  Gaz.,  17,  225.  June 
15^  1869. 

P.O  CuO  H,0 

1.  Ural  26-44  61-29  10-77   FeiO.  I  SO  s  100 

2.  Coquimbo  27-4S  61-79  10  25  =  99>87 

Pyr.— Like  libethenite,  p.  786. 

Oba.— Orcui-s  nt  Nizlmi  Tagilsk  in  the  Ural,  on  limonlte;  at  the  Anne  Hllfe  mine,  UUers* 
reutb,  in  mtDiite  cryHials  and  reniform  groups  or  masees,  on  Ilmonite.  with  quartz;  in  S.  America, 
Mt  the  Mercedes  mine,  Coquimbo,  fibrous  on  limonite. 

Hennanu's  UigUUi  was  In  reniform  concretions,  with  H.  =  8,  O.  =;  8  5,  and  color  euieratd- 
to  mountiiiii-grecn;  and  had  the  composition  mentioned.  1'he  other  characters  in  the  above 
description  (excepting  the  anal,  by  Field)  are  from  Breithaupt,  In  an  account  of  the  UUersreuth 
ore,  which  ha  refers  to  taglllfe,  but  wliich  has  not  beien  anafyzed  and  may  perhaps  not  be  that 
^Mciea. 

631.  ZiBaOOOHAXiOITB.   Leucochalcit  Baniberger,  Ateram.  Jb.  Hin.,  1,  268,  1881. 
lu  very  slender,  needle-like  crystals.   Kearly  white,  with  tinge  of  green. 
Luster  silky. 

Comp.— Probably  Cu,A8,0,-Cu(0H),  +  3H,0  or  4CuO.A8,0,.3H,0  =  Arsenio 
pentoxide  42-7,  cnpric  oxide  47*2.  water  10*0  =.100. 
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AnaL— Petexsen. 


A«.0»  [8?-80i       P.O.  1 60      CaO  4710       CaO  IM      HgO  8-28      Iga.*  9-3T  =  IM 

■  HiO.COi  tr. 

Pyr.,  etc.— Becomes  first  greeo  oo  igDitioa,  and  finally  fuses  to  a  black  glass. 
Obi.— Occurs  as  a  delicate  coattog  with  nu^bite  and  coldte  at  tbe  Wiluelmlne  mine  {:<  tk« 
flpeasart,  Gennany. 


632.  BUOHROITB.   Euchrolt  BreUhaupt,  Char.,  172.  266, 1828. 

Orthorhombic  Axes  dih:d  =  0*6088  :  1  :  1-0379  Haidinger'. 
100  A  110  =  31"  20',  001  A  101  =  59"  36^',  001  A  OH  =  46"  4'. 

Fonu' t  b  (010,  a),  e  (001,  0);  m  (110, 1),  i  <280.  U).  I  (120,  i-i);  d  (108,  |-<)>,  «  aOi,  1-7. 
«(011,  !•<). 


ABgles:  mm'"  =  •82*  40",  m*  =  96*  12'.  if  =  78*  474',  dff  =80*  BS*. 
Ml'  =  %*  tr. 


119*  ir. 


/ 


I 


Habit  prismatic;  faces  msl  striated  Torticallj. 

Cleavage :  m,  n  (Oil)  in  traces.  Fracture  small  conchoidal  to  nneren.  Rather 
brittle.  H.  =  3-&-4.   G.  =  3*389.  Luster  Titreoa&  Color 
bright  emerald-  or  leek-green.    Transparent  to  tirandacmL 
Optically  -{-'   Ax.  pi.  |  a.   Bx  J_  c.   Axial  angles: 

2E  =  61*  11'  at  ir  C.  and  S6-  8*  at  86*  C,  Dx.* 

CoBip.— Cn,A8.0,.Cu(0H),  +  6H,0  or  4CaO.A8,O,.7H,0 
=  Arsenic  pentoxide  34*2,  cnpric  oxide  47 '1,  water  18*7=1()0. 


Analyses  agree  closely,  see  5tli  £d..  p.  066.   WObler  obtained: 
AstO.  88  23,  Cub  48  00,  H,0  18*89  =  90-70.  Lleb.  Add.,  61.  285^  1841 
Pyr.,  sto^lQ  the  closed  tube  gtres  mote  water,  but  has  otherwte 
the  same  reactloiia  as  oliTenhe. 
Obi. — Occurs  in  quartzosB  mica  slate  at  Ubethen  In  Hungarj,  In-  ciystals  <^  conridenUs 
size,  havine  much  resemblance  to  dtoptase. 
Named  from  eSxpoa,  Imut(ful  color. 

Alt— Tscbermak  suggests  that  oUrenite  may  be  eachrolte  altered  br  the  loa  of  mter,  bs 
finding  crystals  of  ollTemte  projecting  from  tbe  holes  of  caTemous  euchroite,  Ber.  Ak.  Wien. 
61. 129. 

Ra£^>  Ed.  J.  Sc..  fl.  188, 1825,  or  Pogg.,  6. 165. 1825;  also  Dz.,  Ann.  Ch.  Phys.,  13. 4S\ 
1840.  •  80U7,  Proc  Cambridge  PhlL  80C.T  4,  6, 1868.  '  Propr.  Opt,  2.  80. 18S0.  M.  &,  fi7. 
1867. 


633.  VOLBORTBITa.  Om,  Bull.  Aa  St  Pet.,  4,  1888,  and  J.  pr.  Ch..  U,  3^  1838. 
Enaufllte.  Vanadate  of  Copper.  Vanadinsaures  Eupfer. 

In  small  six-sided  tables,  often  aggregated  in  globular  fornks. 

Cleavage:  in  one  direction  very  perfect.  H.  =  3-3'5.  G.  =  3*55  Credoer. 
Luster  pearly  to  vitreous.  Color  olive-green,  citron-yellow.  Streak  clear  yellowish 
green,  nearly  yellow.    Thin  splinters  translucent. 

Comp. — A  hydrous  vanadate  of  copper,  barium,  and  calcium;  perhaps 
(Cu,Ca,Ba),(OH),VO^  +  6H,0  =  Vanadium  pentoxide  19'6,  cnpric  oxide  38-4,  lime 
6*8,  baryta  6*2,  water  29*0  =  100. 

AnaL— 1,  8.  Genth,  Am.  Phil.  Soc.  Phllad.,  17, 122, 1877;  In,  2a,  the  same,  after  dedacUoa 
of  hnpnrlties  (Rg.,  HIo.  Gh.  Brg.,  268,  1886). 


V.O. 

CuO 

BaO 

CaO 

MgO 

1. 

18 -62 

84-04 

4-29 

429 

8-01 

s. 

1869 

88-01 

4-80 

4-49 

1-43 

la. 

14-74 

86-84 

4-64 

4-64 

326 

2a. 

14-55 

40-70 

4-60 

4-80 

1-52 

H,0  SiO,  AUO.  Fe.0. 

[33-15]  1-38  4-45  1-77  =  lOB 

[31-60]  1*86  4-78  0*45  =  100 

35-88         —        —  —  =  1W 

8388         —        —  —  =  1(10 
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Hie  matei-iol  analyzed  consisted  ot  about  85  p.  c.  of  iosoluble  nsgue,  the  analysis  of  the 
ranainder  la  given  in  1  and  3;  in  la.  So,  tlie  fxunsponding  reaulta  after  the  deduction  of 
Ihe  imjiurlliea  are  given.   OalcioTolbortbite  or  KallcTolborthit,  p.  790,  has  a  very  different 

comuosiiioD. 

Pyr^  etc — B.B.  on  charcoal  fuses  easily  to  a  black  bead,  which  in  the  Inner  flame  becomci 
blackish  gray.  With  soda  on  charcoal  yields  copper;  with  borax  and  salt  of  phosphorus  reac- 
tions for  cop^r.  Fused  with  aodn  In  the  platinum  spoon,  the  mass  yields  on  treatment  with 
water  a  solution  which,  acidulated  with  hydrochloric  acid  and  boiled,  gives  an  emerald-green 
solution,  and  this  diluted  with  water  becomes  blue;  Kbl. 

Oba.— S^m  Biaerak  and  Klzbnl  Tagilsk  In  the  Ural,  where  it  was  found  bv  Dr.  A..  Volbortfa, 
aflfer  whom  It  waa  named;  and  from  aeveral  mines  of  the  FBrmlnn  formation  in  the  government 
of  Perm,  especially  at  the  Aleaandrov  mine  In  the  MotovIIIch  Dlstilct 


fi34.  OORNWALUTB.  Cornwallit  Zippe.  Abh.  BOhm.  Gea.  Prag,  1846. 
Massive. 

Fracture  conchoidal.  H.  =  4'&.  G.  =  4*16-4*17.  Color  emerald-green  to 
dark  Terdigris-greeii. 

Comp.— On.AB,0,.2Gn(OH),  +  H.O  or  5CnO.A8,0..3H,0  =  Arsenic  pentozide 
33*8,  cupric  oxide  58*2,  water  7  9  =  iOO. 
AnaL-Churcb.  J.  Ch.'6oc..  21,  376,  1868. 

AsiOt         P.0»       CuO  HiO 
Q.  K  4-1?  80*47  (        S-71         iW*95  f        8^  =  101*88 

An  earlier  analysis  by  Lerch  (Sth  Bd.,  p.  569)  gave  IS  p.  c.  HtO. 

PyTi,  etc— In  the  matiass  yields  water.  B.B.  <m  charcoal  gives  arsenical  fumes,  snd  a  bead 
of  copper  enveloped  in  a  brittle  crust. 

Om.— From  Cornwall,  occurring  in  small  hotryoldal  or  disseminsted  Individuals  (m  olivenlte, 
Besembles  malachite,  but  differs  from  it  In  not  effervescing  with  adds. 


«3B.  TTBOLITB.  Eupferscbaum  Wem.,  Hoffm.  Min..  3,  180,  1816,  Letzt,  MIn.  Syst. 
18^60,1817.   Kupaphrite         Uin.,  1,  304,  1885-   Tirolit  i&ul.,  Handb.,  509, 1845. 

Orthorhombic.  Axes  &:h  =  0*9325  : 1,  E.  S.  Dana*.  In  thin  crystals,  tabular 
I and  elongated  I  2,  the  free  extremity  bounded  by  the  forms:  d(010,  t-l), 
m  (110,  /),  1  (120,  1-3).  Angles:  mim'''  =  *86%  am  -  43%  IV  =  56*  24', 
«  =  28*  12'. 

Distinct  crystals  rare,  usually  grouped  in  fan-shaped  forms  and  closely  foliated 
aggregates.    Also  reniform,  massive;  structure  radiate  foliaceous,  surface  drusy. 
Cleavage:  c  highly  perfect,  micaceous.   Very  sectile.   Thin  lamiuae  flexible. 

H.  =  1-1*5.  G.=  3-02-3-0D8.  Luster:  c  pearly;  other  faces  vitreous.  Color  pale 
mple^reen  and  verdigris-green,  inclining  to  sky-blue.  Streak  a  little  paler. 
Transmcent  to  subtrauslucent.  Optically  — .  Ax.  pi.  \b.  Bx  X  c.  Axial  augle 
Urge. 

CoBp^Perhaps  Cn,Afl,0,.2C«(0H),  -|-  7H,0  or  5CaO.A8,0,.9H,0  =  Arsenic 
pentoxide  29*2,  ^mpric  oxide  50-2,  water  20*6  =  100. 

Kobell's  analysis,  quoted  below,  gives  18*65  CaCOi,  present  apparently  as  an  Impurity;  it  is 
also  stated  (N.-Z.  Uln..  540,  1885)  tlint  Frenzel  found  IS  p.  c.  CaCOt  in  the  SchDccbcrg  mineral.. 
Further,  recent  careful  analyses  by  Hillebrand  on  mate-rial  seemingly  faultless  allow  no  carbonic 
acid,  but,  on  the  other  hand,  some  sulpliuric  acid  whluL  Is  not  to  bo  explained  as  duo  to  admixed 
^psum;  the  exact  composllion  is  hence  complex  and  ns  yet  uncertain. 

AnaL— 1,  8,  Billebmnd,  Am.  J.  Sc.,  36,  300,  1888;  from  3, 125  p.  c.  ganguc  has  been 
deducted.  8,  R.  Pearce.  Proc.  Col.  Soc..  2,  135,  150,  1886.  4,  Kbl.,  Fogg.,  18,  253, 1830. 
B,  Church,  J.  Ch.  8oc..  2S,  108,  1873. 

O.  ASiO»  CoO  CaO  H.O 

I.  Utal)  8*97  1  88-78  49  23  6-84  17-26  ZnO  0  04,  MgO  0  05,  SO.?,P,0,  tr.  =  0819 
a  "  86  23  46-38  6-69  17-97  ZnO  (r.,  MgOO  M.P.O.  (r.,  B0>  3-37=i9017 
a.    "  37-87  43-60  0  10  16-38  Fe,0„Al>0.  0-97,  BO.  3-49  =  99*33 

CaCO, 

4.  Falkenstein  35  01   43  68  13-65  17-40  =  100 

&  Libethen(?)  8'163  20  39   50  06  11-92  [8-78J=:  100 

It  Is  not  dear  that  anal.  5  belongs  here. 
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Pjrr^  410.— In  the  closed  tube  decrepitates  and  yields  much  water.  B.B.  In  the  forctpt 
fuwfl  to  a  steel-gray  globule.  On  cbnrcoal  gives  off  arsenical  fumes,  and  fuses  quietly  vitbout 
deOa^rntion  to  a  sla^y  mass,  which  in  R.F.  yields  globules  of  copper.  Soluble  id  nitric  add, 
ill  some  cases  with  effervesceuce.  Soluble  iu  ammouia,  yielding  a  blue  solutiou  aad  a  wbiie 
.teatdue  of  calcium  carbonate. 

Oba.— Usually  occurs  in  the  cavities  of  calamine,  calcite.  or  quartz,  accompRuicd  by  uciier 
ores  of  coppLT,  appearing  in  small  aggregated  and  diyergiug  fibrous  groups  of  a  pale  gmo 
color,  and  imssesslng  a  delicate  silkyluster.  Has  beeu  observed  in  the  Bauat.  at  Posincud 
Libetheii-iH  Hungary;  Nerchinsk  in  Siberia;  Falkenstela  and  Schwatz  In  Tyrol:  SaSfeU 
in  Thuriugia;  Riecbelsdorf  in  Hesse;  Sehneeberg  in  tlie  Erzgebii^;  In  Zecndteia-doloBiit 
near  Bteber. 

In  'the  U  States,  in  tbe  Tintic  district.  Utah,  at  tbe  Mammoth  mine  with  cbaloophylliiestf 
other  related  species. 

IM:— <  E.  8.  Daui,  Utah,  Am.  J.  Sc..  39.  S78. 1890. 

636.  OKAI.OOPHTLLITE.   Cuivre  arsenlatg  lamelllforme  H.,  Tr.,  1801:  VavfvWu. 
J.  Mines,  10,  562.  1801.   BUttilges  Ollrenerz.  Kupfergltmuier,  Kartt,  Hoff's  Mag.,  1. 
1801;  Ludwig's  Werner,  180,  1803.   Copper  Mica  ^amcion,  Min..  1830.   Kupferpfayllit  BnOk, 
Char.,  43.  1^.   Eriultc  Beud..  Tr.,  2,  698,  1832.   Dmr.-Dx.,  Ann.  Ch.,  Phya..  13,  430,  HO. 
Chalkophylltt  Breith.,  Handb..  149.  1847.   Tamarite  B.  A  Ji..  Mlu.,  1863. 

RhombohedraL    Axad=s  2'5538;  0001  A  lOU  =  71"  16'  Des  Cloizeaux'. 

Poima*:  ctfim,  0)i  m(1010^ /};  «9(l(flfl^        v(10f3,  i),  r(10ll,  J{X  it{OlU.ff. 

9  (0112,  -  4). 

Angles :  w  =  26*  10^.  e«  =  55"  51',  «•  s  71*  IS*,  ed  ^  W  80|',  ee  =  SF  S. 
mo  =  44'  55'   rK  =1  *110*  12'.   dd      74'  45^',  m'  =  91'  U 

Usnally  in  six-sidecL  tabular  crystals;  &ces  e  sometimes  triangularly  striated. 

Also  foliated  massive,  and  ia 

druses. 

Cleavage :  c  titghly  perfect; 

r  ill  traces.  H.  =  2.    G.  =  2*4- 

3-G6;  2*435  Comwalt,  Hermann; 

_    -   ,    ,  ,  -      u  ■ur..i.i«»»«.         2*G59  ib,  Damour.    Luster  of  e 

Pig.  1.  simple  form.  2,  Utah.  Washington.         ^^^j^.       ^^^^^  ^.^^ 

or  subadamantine.  Color  emerald-  or  grass-green  to  verdigris-green.  Strok 
somewhat  paler  than  the  color.    Transparent  to  translucent.    Optically  — . 

Comp. — A  highly  basic  arsenate  of  copper;  formnlii  uncertain,  anal.  2  giw: 
7CttO.A8,0..l4H,0;  anal.  4  gives  approx.:  9Cu0.Al,O,.2A8,O,.27H,O  (Rg.). 

AnaL— 1.  Hermann,  J.  pr.  Ch  .  33,  294,  1844.  2,  8,  Damour.  Ann.  Ch.  Phys.,  13,413, 
1845.   4.Churcb.  J.  Ch.Soc.,  23. 168.1870. 


0. 

AsiO, 

P.O. 

CuO 

H,0 

A1.0. 

1. 

Cornwall 

2-485 

1751' 

undet. 

44-45 

81  19 

8  -98«  FeO  2  92 

=  100 

2. 

14 

2-659 

19-85 

1-29 

52-92 

23-94 

1-80  =  99-30 

S. 

•  I 

31  27 

1-56 

52-30 

22-58 

3-13  =99-84 

4. 

•  ( 

2-44 

1  1554 

46-14 

[81-76]* 

S-fV7  Fe,OiOfl 

0  =  100 

>  With  P.O.  *  At  100*.  14-06  p.  c 

Pyr.,  etc — In  the  closed  tube  decrepitates,  yields  much  water,  and  gives  a  residue  of  flH» 
green  scales.    In  other  respects  like  oliveuitc.    Soluble  in  nitric  arid,  lunl  in  ammonia. 

ObD.— The  copper  mines  of  Tiuglnng.  Wlienl  Qorland.  and  Wheal  Unity,  near  Redruth, in 
its  priucipal  lociilitics  lu  Cornwall.  Occurs  also  crystallized  iu  iron  ore  at  Sayda  in  Snxxmy; 
in  miuiito  crystiiis  at  Herrcngrund  In  Hungary;  Moldawa  in  the  Bauat.  Nizhnt  Tngilak  iu  tl« 
Ural,  but  rare. 

In  ihu  U.  Stntus,  In  tbe  Tintic  district,  Utah,  at  the  Mamowth  mloe,  with  clinodsrite  uA 
other  related  specieti  derived  from  unargite 
J^lL — Found  alterctl  (o  chrysocolla. 

ReL— '  Ann.  Ch.  Phys.,  13.  4^.  1845  (called  l>y  him  erlnlta).  •  Bee  Miller.  I  c 
•  H.  S.  Washington,  Utah.  Am.  J.  Sfi..  36,  SOft  1688. 
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637.  ▼SaZBLnra.  Behrm^,  Anz.  Akid.  WIen,  185. 1871;  Zi  Er..  4,  81. 1879i 
MonocHaic  (or  trfcllDlcT).    Form  ob  in  figure. 

Meuured  uglei.  Schrauf  mM  ^  84*  47 .  ««  =  70*  4S'-81V  fueliutloD  edge  «/« to  m/M 
=  7tt'  I0«  «)»  AM     n*  19'    m«  =  104*  8 .   M»  =  104*  16*. 

locruitlug,  ransisting  of  s  Kranular  aggregate  of  lodlfltloct  cryatalUoe 
individuals.  Occasionally  to  dtmnct  crystals,  combinatlous  of  tbie  prism 
and  brachydome* 

U.  -  3-S-4.   G.  =  S  SSl.   Color  and  streak  greeoisli  blue. 

Comp.— A  hydrous  pboepbo.anieaate  of  copper  aud  zinc;  perhaps  (Rg.) 
7RO.(P.AB),Oa.9H^O  =  (R  =  Zn  :  Cu  s  3  :  8,  As  :  F  3=  a  .  8).  lequiriog: 
Ataeaic  pentoxide  10*9,  phou^onu  pentoxfde  9*5,  cuprite  oxide  87  9^ 
sine  oxide  34-8.  water  18*1  =  100. 

AnaL~Schrauf  (on  0-1  gr.)> 


As,0, 
10-41 


P.O. 
901 


CuO 
37-84 


ZdO 
S5-20 


H.O 

27-05  =  99-01 


Obs.— Occurs  AS  au  Incruslatioo  on  granite,  aud  on  Hmonite,  at  Morawilza,  in  the 
Banat. 

Named  afier  the  mining  engineer  Veszelyl. 

R«L— ■  L.  c,  Sclii-aiif's  letters  are  retained,  m  -  Oll,«  =  110,  also  9  (801)  and  OSDrare. 
Scbrauf  gives  a  tricllnic  axial  system  (with  which  the  angles  do  not  wholly  agree),  but  it 
obviously  makes  small  claim  to  exactneaa 

638.  ZiUnXJUCITB.  IT.  8.  Miukd^twai  F.  nod.  Pbtl-  Hag..  3.  58, 185.  686. 1877. 

Monoclinic.  Axes  d  :  J :  =  2-2520  . 1  :  1*9819;  fi  -  ♦TS*  27'  =  001  A  100 
BCaskelyne. 

100  A  110  =  •65"»  41^',  001  A  101  =  45"  53',  001  A  Oil  =  62'  49f . 


Format 

«  (100. «) 
«  (001.  0) 


m  (UO,  /) 
t  (801,  -  8-1) 


d(i01.  H) 


1  (Oil,  l-i) 
r(112,  -  1) 


q  (in.  1) 


mm'" 

=  ISr  23' 

U 

=125°  40* 

et 

=    52'  874' 
=    45°  53' 

er 

=  44'  8« 

ed 

cp 
em 

=  61'  25, 

ek 

=   68'  87* 

=  85'  4l' 

eq  =  68*  81 
«p  =  64*  8 
of  =  86'  12' 
a'j=  78"  17 


fT-  =  79*  53* 
m'  s=  106*  46' 
qq  =»1I6'  81i' 


Ciyatals  small,  tabular  |  c.   Faces  c,  q  striated  or  furrowed  |  edge  c/o. 

Cleavage:  c  highly  perfect;  a  distinct.  H.  =  ^4. 
G.  =  3'J2.  Luster  vitreous,  brilliant.  Color  bright 
green.  Streak  greenish  white.  Transparent.  Optically 
-f .  Ax,  pi.  f*.  Bx.  A  ^  =  -  67^  5'.  Dispersion 
p>  V  small;  of  bfsectrices  nearly  zero. 

2H,  =  97'  50        2H^  =  119'        .-.  .2V  =  82'  22' 

Conp.— 2Fe,P,0,.Fe(0H)  +  8H,0  or  7Fe0.2P,0,. 
9H,0  =  Phosphorus  pentoxiae  29*9,  iroa  protoxide  53-0, 
water  171  =  100. 


AnaL— Flight,  1.  c. 

P,0.  80  11 


FeO  58  76 


H.0  16  98  s  99-85 


Pyr.,  etc.— B  B.  colors  the  flame  p&le  green,  and  leaves  a  black  residue.  In  the  closed  tuba 
decrepitates  violently,  becomes  darli  blue,  and  gives  off  water.  Soluble  iu  dilute  hydrocblorio 
mnri  sulphuric  Hcids. 

Oil*'— Occurs  witli  siderite,  viviauite.  pyriitii  at  the  WfaealJane  mine,  near  Truro.  Cornwall, 
protiably  also  from  StOegen  near  Linz  on  the  Ubiue.   Kamed  after  Mr.  Ludlam.  of  London, 
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«39.  WAVBXXmi.  Wavellite  Bahbingfan,  Davy's  Hem.  la  Phil.  Tr.,  168,  m. 
HydrargllHte  Davy,  lb.,  155,  162.  Devoutte  Thornton.  Struhliger  Hydrargillit  {-  colomtu 
Tar.  of  Diaspore)  IfttMBi.,  Handb.,  448.  1813.  Lasionit  Fucht.  Schw.  J.,  18,  288,  181«,24.1!: 
Btrtegisan  Breitlt.,  Schw.. J.,  63,  879,  1881.  TliODerdepliospbat  Oerm.  Alumlne  pbo^ft 
.TV*.   Subphnspbate  of  AlumiDa.   Kapnicit  Kenng..  Ueb.,  1855,  1806-57. 

Orthorhombio.   Axes  d:h:A  =  0-50489  :  1  :  0-37514  SenflF'. 

100  A  110  =  86-  47f ,  001  A  101  =  36"  36f',  001  A  Oil  =  20**  3^\ 


Forms': 

»(010,U) 


q  (18  -1*0.  £-18)? 
m  (110. 1) 


n  (840,  H) 
p  (101,  1-1) 


f  (111.  1) 
0.(121, 


mm'"  =  m'  3«' 
nn'    =  US'  6' 


=  09'  89' 
Jt"  =  79"  88' 
jt"'  =  88'  81' 


00'  =  61*  27' 
oo"  =  98'  r 

oo"'  =  «a"  r 


fi*  =  73*  141' 
=  58' m}' 


PlgB.  1,  lAnple  farm,  2,  after  Senfl. 
Dispersion  jo  >  «  email  Yoil).  y  — 


Distinct  crrstals  rare;  fioes  m 
striated  Tertically.  Usually  in  a^n- 
gates,  hemispherical  or  globular  with 
ci^stalline  snrtaoe,  and  baring  a  ndi- 
ated  structure. 

Cleavage:  p  and  b  rather  perfect 
(Senff).  Fracture  uneven  to  snbcon- 
choidal.  Brittle.  H.  » 3-25-4.  G.= 
2*337,2-316.  Luster  Titreons,  iDclining 
to  ^earl^  and  resinons.  Color  whit^ 
passing  into  yellow,  green,  gray,  bron, 
and  black.  Streak  white.  TnuulocenL 
Optically  +.  Ax.  pi.  I  a.  Bx  i  i 
a  =  0-025  Lex.  Axial  angles  (Donnogil)  Dx. 


2HiLr  =  76"  38' 
aH„  -  75'  8' 
S£U.H  =74*89' 


2E,  =  127'  18* 
ZEj  =  187*  8* 
8Eu=  186*58' 


8H«.r  =  114'  81' 
8Ha,  =  114'  45* 
8Habi=llV80' 


2Vr  =78*  r  /Jr  =  l-5M 
8Vj  =  71*  48'  A  =  l-6» 
8Vbi=71*14'  tfbi=l-W 


Ce»».— 4A1P0,.2A1(0H),  +  9H,0  or  3Al,0L.2P^O,.12H,O  =  PhosphoroB  pent- 
oxide  35ii,  alumina  38  0,  water  26*8  =  100.  Flnonne  is  sometimes  prnes^  op 
to  2  p.  0. 

AiwL— 1,  BerzeHufl,  8chw.  J.,  37,  68,  1819.   3,  Erdmann,  ib.,  69,  154, 1883.   8,  Hfnnun 
J.  pr.  Ch.,  33,  888.  1844.   4,  Stfideler,  Lieb.  Add..  109.  805,  1859.   6,  Pisani,  C.  R., 76, 
1818.  8,  Carardu  J.  Ch.  Soo.,  3«,  110.  1878.   7,  Oenth.  Am.  J.  Sc..  33,  488.  1867.  8,  E.  F. 
Smith.  Am.  ChTj.,  ft,  878^  1888.  Also  5th  £d. ,  576. 


1.  Devonslilra 

3.  Striegls.  blue 
8.  Zbirow 

4.  Hungary,  KapnidU  Q.  =  8-856 
6.  Montebras  0.  =  8-88 

6.  Cork 

7.  Chester  Co.,  Penii. 

8.  Upper  Uilford,  Peon. 

•  HF.        ^  XMed  at  100*;  at  100 


P.O. 

88-40 
84  06 
84-29 
86-40 
84-80 
83  00 
84-68 
84-14 


AUG.  H.O 

86-85  26-80 
86-60  27-40 
86-89  36-34 
89-59  [34  02] 
38  25  26-60 


8718 
86-67 
86-66 


26-45» 
38*89 

38-83 


a-Oe*  CaO  0-50,(Fe.Mn),O,l-8J=«-» 

ir.  Fc,0,  1-00  =  99  06 
1  78«Fe,0,  1-20  =  100 

—  =  100 
3-27  =  101-43 

3-09  SiO,  019,  CaO,Pe,0>  tr.  =1711 
tr.  Hroooile  0-33  =  99-86 
ir.  llmoDlte  0  60  =  99 13 


loses  8-38  p.  c.  H,0,  at  800°  8314.  the  rest  at  a  red  baL 


Pyr.,  etA.— In  the  closed  tube  gives  off  much  water,  the  last  portions  of  which  leict  wA 
and  color  Brazil-wood  paper  yeHow  (fluorine),  and  also  etch  the  tube.  B.B.  in  the  forcepssrelli 
up  and  splits  frequently  Into  fine  ncicular  pnrlicles,  which  are  infusible,  but  color  the  flnme  nle 
green ;  motstcDca  with  sulphuric  ncid  the  green  iiecomes  more  intense.  Gives  n  blue  with  coWi 
solution.  Some  varieties  react  for  Iron  and  manganese  with  tlie  fluxes.  Heated  witii  sul[^iiric 
add  jgivea  off  fumes  of  hvdrofluoric  acid,  which  etch  glass.  Soluble  in  hydrochloric  acid,  ud 
alto  m  caosttb  potash. 

Oha.— WavelHtc  was  first  discovered  In  a  tender  clay  slate  near  Barnstaple,  in  DevoafUit. 
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by  Dr.  Warel.  It  has  sloce  been  found  at  Clonmel  and  Cork.  Ireland:  In  the  Shlant  Isles  of 
Scotland^  with  the  amblygoniie  of  Hontebras,  France;  at  Zblrow  and  Zajecor  In  Bohemia; 
•t  Frnokenberg  aud  Langenstriegis,  Btizouy;  D&nsberg  near  Olessen,  Hesae  Darmstadt;  on 
brown  iron  ore  iu  the  Jura  limestone  at  Amberg  in  Bavaria  (the  towEmAe  of  Fuchs);  in  a  man- 
ganese mine  nt  Weinboch  near  Weilburg  In  Nassau  (Oenth);  at  Villa  Kca,  Ulnas  Oeraei,  BrasO. 
MapnicU*  ia  fnim  Kapiiik.  Uungaiy. 

In  the  United  Slates  reported  as  found  near  SaxtOD's  Bfver,  Bellows  Falls,  N.  H.;  also  at 
the  slate  quarries  of  York  Co..  Pa.,  near  the  Susquehanoa;  at  Stiver  Hill  mine,  Davidson  Co., 
K.  C.  with  nctinolite,  pyrite,  and  oailve  silver;  at  White  Horse  Station,  Chester  Valley  R.  R, 
Fa.,  in  a  bed  of  limonile.  abundant  in  stalacUtlc  forms,  part  drusy  with  rhombic  crystals,  and 
ofieo'coated  with  a  pearly  scaly  mineral  yet  undetermined;  at  Maguet  Cove,  Arkansas,  lo  fine 
•tellaie  radiaiions  of  a  liglit  green  to  deep  green  color. 

Named  after  Dr.  Wavel,  the  discoverer.   The  species  was  constdered  a  variety  of  dlaspore 

r}'Aubuissou,  Bourncm,  Hauamann,  and  some  other  early  mineralogists,  and  plaoBd  next  to 
pore  by  Werner  In  1817;  while  Jameson  arranged  it  in  1816  among  the  secdltea. 

Fogg.,  18,  474, 1880.   •  Dx..  Montebras.  Ann.  Oh.  Flva.r37,  40S,  \m, 

LiHB-WAVBLUTE.  Kalkwavelllt  Eotmann,  Za.  O.  Oes.,  SI.  79^  1809.  An  impoTe 
vavellite  found  as  the  cement  of  a  phoapfaorlte  breccia  at  Dehm  and  Ahlbach.  Buiq;KMaa  to 
ctmtafn  lime  as  an  essential  ingredient,  but  doubtful.  Bee  .^>p.  i,  p.  9,  1879t  An  Mulyds 
(deducting  16  p.  c.  impurities)  gave: 


040;  nSO&BRXTB.  Bkehuiwitki,  Sbrmann.  J.  pr.  Ch.,  33,  285,  1844. 
Orthorhombic.    Axes  d'.i  =  0*5937  : 1;  100  A  HO  =  30"  44'  Kokahannr'. 
Forms  i  b  (010,  i-i),   e  (001,  0).   m  (110,  J);  with  also  g  (120, 
Angles :  vm  "  =  •Ol'  38'.  fv*  =  BO"  8*. 

Crystalff-Binall,  oftea  rix-sided  prisms  b),  also  ia  eo&Ie^  and  in  aoionlar 
ciystalB  grouped  in  druses  in  radiating  form;  alw)  in  crusts. 

H.  =  5.  G.  =  2*46.  Luster  vitreous.  Color  grass-green  to  oliye-green,  and 
verdigris-green.  Ti-anslncent.  Optically  +.  Az  pL  |  a:  Bx  ^  c  .^ual  angles 
Tariaole.  Dz.* 

2H^,  =  66*28'  2E,  =  108'4S  3H(,r  =  180"  M'  also  SHw  s  194' US'  fir-VSO-l-W 
aH^  =  66-  4     >'.  2E,  =  10«*18*   SHo,  =  181'  O' 

CoMpw— AIP0..A1(0H),  +  2^H,0  or  2A1,0,-PA.8H,0  =s  Phosphonw  pent- 
OXide  29-9,  alumina  416,  water  29'4  =  100. 
AbmL — Hermann,  1.  c. 

P.O.         AI.O,  H.0 

38-08        88-47        37'SO  CuO  0*80,  ]!^0«,KniOa  1-20,  gangne  8-00  =>  100 

Pyr.,  etc.— B.B.  becomes  white,  and  clouded;  yields  much  watu.  but  no  fluorine. 
Soluble  in  sulphuric  acid. 

Obst— From  Nizhni  Tagflak  In  the  Ural,  where  Itocctusinvelns  In  a  ferruginous  sandstone 
and  clay  slate.   Also  reported  as  occurring  lo  a  botryold^  enamel-like  foim  at  Boman-GIadna, 


Hunniry  (FOldt.  K6zl.,  12.  179,  1882). 

Named  after  Fischer  v.  Waldheim  of  Moscow. 

Be£— >  Min.  Russl.,  1.  81, 1808.   *  Dz.,  Vh.  MIn.  Qes.,  9,  82^  1874. 

041.  PEaANITB.   PeganitAvtfAatfpf.Schw.  J..  60,  808,1880. 
Orthorhombic.   Axes  d:h  =  0-499  : 1 ;  100  A  110  =  26^^  approz.,  Breitb. 
Forms:  0(001.0).   »(010,  M),   m  (110,  J),  r(18I.8-fi). 

Crystals  prismatic,  indistinct;  nsually  in  aggregates,  passing  into  incrnstatioDa. 

Cleavage:  b,  c,  t»,  all  indistinct.  Fracture  nneren  to  Bnb«>nohoidal.  Brittle. 
H.  =  3-^*5.  0.  =  2  •492-2*501.  Luster  greasy  to  vitreons.  Color  deep  green, 
greenish  gray,  ifreenish  white.  Streak  white. 

C«i».— A1P0,.A1(0H),  +  liH,0  or  2A1,0,.P,0,'6H,0  =  Phosphorus  pentoxide 
81*S>  alnmina  44*9,  water  23-8  =  100. 


P.0>  28-89 


A1,0»  85-65 


OaO  14*86 


H«0  S1KN»  ss  99-99 
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AnaL-l,  Hermaiui.  J.  pr.  Ch.,  83,  887,  1844.  %  Llebtcnbergflr.  Jb.  IOb.,  819. 1811 
%,  Franzel.  Ibid, 

P«0,  A1.0,  B.0 

1.  Strfegb  80-49  44-49      22-82  CuO.Fe,0..gaDgne  2  20  -=  100 

A.  Portugal  O.  =:ft*48  86-14  88-90      28-14  CuO  0-64,  BaO  0-48  99-25 

8.       "  "  84-88  80-62      28  08  CuO  0-88,  BaO  0-39  =  98 10 

Pvt.,  ato.— Id  the  closed  tube  yields  water,  and  assumes  a  violet  or  rose  color.  B.B.  cnrki 
open,  becomes  violet,  but  does  not  fuse.  Gives  but  a  faint  copper  reaction,  but  In  other  rofieciB 
like  turquois.   The  powdered  mineral  gives  a  fine  blue  with  cobalt  solution. 

Obs.— Occurs  in  crusts,  conslstiog  of  small  prismatic  crystals,  at  Striegla,  near  Rclbeii^ 
Baxooy.   Also  at  Kobrya  near  Albergbaria  Velba  in  Portugal. 

Named  from  n^yaror,  on  kerb,  tn  alluikm  (o  the  color. 

042.  TITRQUOIS.  tCallals,  f  Callalna,  IHin.,  ?7.  60,  83.  Firuzegi  iVs.  Turques.  T^^ 
quols  pt.,  of  tbe  16th  century  and  later  {Turques,  Fabyan's  Chronicle).  TlVrkls  pL  OtrwL, 
Turchcsa  Ital.,  Turquoise  P^.  Turquoise  J.  B.  I'avernier,  Voy.  en  Turqute,  en  Peide,  Mc.^ 
Paris,  1678.  Turcliine  Boeconi.  Museo  df  Fislca,  etc.,  278,  1697.  Orteutalischer  TQrU* 
JDenutriui  Agamhi,  JT.  Scrd.  Bevtr ,  6.  861,  PtOla*.  ib.,  265.  Turquois  orieutale,  Calali^ 
A^pbiie,  Joontte,  Q.  FUdur,  Mem.  Soc.  Imp.  N.  Moecon.  1, 1806;  also  ills  Ooomastieon  Hfn. 
MuB.  Imp,  Hoscou,  1811,  and  Essai  sur  la  Turquoise,  Moscou,  1816,  of  which  Abstr.  In  Anm 
Phil.,  14,  406,  1819;  John,  Mem.  Soc.  Imp.  N.  Moscou,  1,  1806.  Scbw.  J..  3,  93,  18(r7  (with 
analyses  and  assertion  that  it  Is  no  Otfonto^t/e).  Hydmrgillite  pt.  Havan.,  Haudb.,  444.  1813, 
Turquoise  de  vieille  rocbe  (In  distinction  from  Odontnlite,  or  T.  de  nouvelle  roche.  called  also 
Occidental  Turquois).   Kallait,  Kalait,  Qerm.   Turchcsta  ItaX.   Turquesa  Span.  Turquoise. 

Massive;  amorphoas  or  cryptocrystAlIine.  Reniform,  stalactitic,  or  iiicmsting. 
In  thin  seatna  and  disseminated  grains.   Also  in  rolled  masses- 

Cleavage  none.  Fracture  small  conchoidal.  Kather  brittle.  H.  =  6.  0  = 
2'6^2'83;  2*621,  Hermann.  Laster  somewhat  vaxy,  feeble.  Color  sky-blue^  bloidk 
green  to  apple-green,  and  greenish  gray.  Streak  white  or  greenish.  Feebly  sub- 
translacent  to  opaque. 

Cnmif* — A  hydrous  phosphate  of  alnmininm  colored  by  a  copper  compound, 
A1P0,.A1(0H),  +  H,0  or  2A1,0,.P,0,.5H  0  =  Phosphorus  pentoxide  32-6.  alumina 
46-8,  water  20*6  =  100.  The  copper  salt  present  probably  has  the  composition 
2CuO.P,0,.4H,0  Clarke. 

Anal^l,  Hermann,  J.  pr.  Ch.,  33.  282,  1844,  deducting  Impurities.  Rg.,  Mfu.  Cb..  3S7. 
1860.  2.  Church,  Ch.  News.  10,  290,  1864.  8.  Frenzel.  Mio.  Mitlta..  6, 184. 1883.  -4,  Kicolaver. 
Kk.,  Mtn.  Ruasl.,  9,  86, 1886.  6.  Moore.  Zs.  Kr.,  10.  210, 1885.  6-8,  Clarke,  Am.  J.  &e./33, 
9U,  1886. 

G.        P»0,  AUG,   11,0  CuO  'Fe,0,  CaO 
1.  Oriental,  Wm  2-63        28-90   47-^3    18  18   2  05     110   185  MnO  0-50  =  100 

9.  Persia  2  73        SS  tJO   40  19    19-34   (S  27     8-21*    —  MnO  0-36  =  10033 

8.  Sinai  2*70    {  28  40  88-61   20-69  8  89      ^    S  MMgOO  15^  SlO,4S7. 

LSO,0  66  =  lOQ-15 

4.  KarkaraUusk  2  887      84-42  [S-l  79]  18-60   7-67     8-K9  —=^100 

6.  Cnlifomla,  p>«u(I.  2-86        S3-21    35  98   19  98   7  80     8  99     —  =  99-96 

6.  N.  Mexico,  frrtj//if  Nu0  81  90   89  n3»[9-80   6  30      —    O  lS  SiO.  I -|5  =  ftS'S? 

7.  paUbluo     2^05      32-86   86  88    19-60   7-.M     2-40   0-88  SiO.  0-16  =  W-79 

8.  '*       Oarkgrun  28  63  37  88   18  49  6  56    4  07  una.  SiO.  4-80  =  M-«S 

*  FeO.  » Includes  lOme  fM>a 

Pyr.,  etc— In  the  closed  tube  decrepiuies,  yields  water,  and  turns  brown  or  blade 
B.B.  iu  the  forceps  becomes  brown, and  assumes  a  glossy  api>earance.  but  does  not  fuse;  coloia 
the  flame  green ;  moistened  with  hydrochloric  acid  llie  color  is  at  first  blue  (copjier  cbloridei. 
With  the  sodium  test  ciYea  hydrogen  phosphide.  With  borax  and  salt  of  phosphorus  gives  bewda 
in  O.F.  which  aro  yellowish  green  while  liot  and  pure  green  cm  cooling.  With  s^t  of  phta- 
phorus  and  tin  on  charcoal  gives  on  opaque  red  bead  (copper).   Soluble  ia  bydiocbloric  acid. 

Oba.— Tbe  highly  prized  orienud  turquois  occurs  in  narrow  seams  (3  to  4  or  even  «  mm.  in 
thickness)  or  in  irregular  patches  In  the  breccialed  portions  of  a  porphyritic  trachyte  and  the 
iurrounding  clay  slate  In  Persia,  not  far  from  NishflpQr.Khorassan  (of.  Scnindler.Vh  G  Reichs.. 
93,  1884,  Rec.  G.  Surv.  India.  17.  182,  1884);  the  exact  locality  Is  stated  to  be  on  tbe  southern 
slopes  of  the  Mt.  All-Mirsa,  N.W.  of  the  village  Mad£n.  Also  in  the  Megara  Valley  Sinai 
with  Hmonlte  in  seams  in  porphyry;  a  greenish  blue  variety  comes  from  tbe  Karkatmlinsk 
(Kii:geshi  Steppes).  Semipalatinsk,  Siberia.    Also  in  the  £ua-Tnbe  Mts.  In  TuAeatao,  M 
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TonU  from  fiuuirkaDd  wtth  limonite,  etc..  In  seams  In  a  sillceons  clay  slate;  the  locality  haa 
beoi  worked  at  some  uoksowo  time  in  the  past.  An  Impure  variety  la  found  at  Bteine  In 
BUesla,  and  at  Oelsuttz  In  Saxony. 

lu  tbe  l).  States,  occurs  in  tbe  Los  Cerillos  Uts.,  30  m.  S.E.  of  Santa  F£,  New  Mexico, 
Id  a  trachy  tic  rock,  a  locality  loDgmloed  ttytlieMexieanaand  In  recent  years  reopened  and  exten- 
aively  woriied.  It  lua  alForded  some  fine  gems.  Cf.  Blake,  Am.  J.  Sc.,  36.  237, 18S8:  36, 197, 
1888;  StUimaDi  lb.,  33,  67, 1881;  Clarke  and  Dlller,  1.  c;  also  Kunz,  Qems,  etc.,  of  tbe  U.  S., 
1890. 

Found  also  In  tbe  Burro  Mta.,  Grant  Co.,  K.  M..  southwest  of  Silver  City  (Snow,  Am.  J. 
Sc.,  41,  511, 1891);  at  (he  Holy  Cross  Ht.,  Colorado.  A  pale  green  turquols  occurs  In  the  Sierra. 
Nevada,  five  miles  north  of  Columbus,  Nevada;  a  kind  pseudomorpbous after  apatlteat  Taylor's 
imnch.  Chowchillas  river,  In  Fresno  Co.,  California  (Zepn.  &  Moore,  1.  c). 

Domeyko  (MIn..  8d  £d.)  refers  here  an  earthy  cupriferous  aluminium  phosphate  from  San 
Iiwenzo,  Chill  (6th  Ed.,  p.  C87). 

On  Ibe  microscopic  structure  of  turquols,  see  Bkg.,  Zs.  Kr.,  3, 168, 1678,  3.  81, 1879. 

Natural  turquoia  of  inferior  color  is  often  artificially  treated  to  elTe  it  tbe  iIdL  desired.  More- 
over, many  stones  wbichareof  a  flue  blue  wbeo  first  found  retain  the  color  only  so  long  as 
they  are  kept  moist,  and  when  dry  they  fade,  become  a  dirty  greeu,  and  are  of  little  value.  Much 
of  the  turquols  (not  artlflcfal)  used  in  jeweliy  In  former  centuries,  as  well  as  the  present,  and 
that  described  in  the  early  works  ou  mloenus,  was  bone-tur^uoit  (called  also  odonUMU,  from 
odm^i,  ieoih),  which  fa  fosail-bone,  or  tooth,  colored  by  a  phospliate  of  iron.  Its  organic  origin 
becomes  manifest  nnder  a  microscope.  Moreover,  true  tun|u(^,  when  decomposed  by  hydro- 
^loric  acid,  gives  a  fine  blue  color  with  ammonia,  which  is  not  true  of  tbe  odontolite. 

Tbe  Callait  of  Pliny  is  generally  regarded  as  turquols,  and  probably  rightly  so.  But  all  he 
says  of  it  is,  "  Callnlssappbu-umimuatur.  candldloret  1itoro8omarisimifis,"resemblingBBppblre 
(that  Is,  lapia4oi^U)  Id  color,  but  paler,  and  like  tbe  sea  toward  the  shore;  indicating  a  greoiiab 
blue  taut  and  degree  of  opadiy  corresponding  well  enough  with  much  turquols. 

The  CaUaina  also  of  Pliny  {to  which  he  devotes  a  long  chapter)  is  referred  to  this  species, 
and  with  even  better  reason.  It  was  a  stone  of  a  pale  green  color,  and  was  obtained,  according 
to  Jiim,  amid  Inaccessible  rocka  in  tbe  countries  ttiat  He  at  the  back  of  India,  nearMt.  Caucasus, 
ofC>  He  also  states  tbat  It  was  remarkable  for  Its  dze,  and  was  full  of  boles  and  foreign  sub- 
Btances,  which  it  is  dIflScult  lo  reconcile  with  the  true  turquols.  But  be  speaks  Id  the  next 
sentence  of  a  kind  from  Carmaiila  (a  district  of  Peiaia)  asof  better  quality  and  clearer,  aud  tbla 
may  have  been  real  turquols.  He  says  that  no  stones  were  more  easily  imitated,  which  is  very 
true  of  turquols.  He  also  remarks  that  the  beauty  of  the  Callaina  is  greatly  heiglitened  by  a 
setting  of  gold,  tbe  contrast  peculiarly  beflttlug  It. 

Pliny  also  speaks  of  another  stone  called  Oatlaiea  (37, 66),  end  says  of  It:  "  Callnlcnm  vocnnt 
e  turliido  callaino;  ferunt  pluris  conjuuctis  semper  inveniri;"  it  is  so  called  because  It  Is  a  turbid 
callaina,  and  they  are  found  together.  He  also  remarks  that  the  stone  called  "  AvoetU  (39,  04) 
multis  non  allavldetur  quam  callalQa,"  1^  many  is  thought  to  be  nothing  but  callaina.  (Bee 
further  Callairitb,  p.  82S). 

Tbe  Fvrtian  tmaragdu*,  or  emerald,  alluded  to  by  PHny  (37.  18,  citing  from  Democritus), 
as  "  without  transparency,  agreeable  and  uniform  in  color,  Batis'ying  the  visioii  without  allowing 
It  to  penetrate  it;"  may  haveMeo  turquob;  yet.  as  with  moat  of  Pliry's  descriptions  (owing  to 
bis  mixing  diflerent  things  of  similar  aspect),  when  all  the  other  characters  given  are  weighed 
they  leave  doubt. 

It  Is  probable  that  the  turqut^s— oriental  and  ocddental—was  as  commonly  used  In  Perslm 
ss  a  gem  In  audeut  timea  as  now.  Tbe  name  turquoU  (or  turquoise)  la  French  In  form,  and 
means  Turkith,  a  Turkiih  gem,  the  gem  having  come  into  Europe  through  Turkey. 

W.  P.  Blake  (1.  c,  and  tb..  36,  197.  1883)  regards  the  bluish  green  turquols  of  Los  Cerilloa 
as  the  dialchihuitl  of  the  Mexicans;  be  proposes  tbe  mlneraloglcal  name  ehaUivitt.  By 
Others  this  Mexican  stone  la  referred  to  jade  (p.  871),  also  by  others  to  emerald. 


643.  flPHffrRTnP.   SphSrit  e.  ZejMronch,  Ber.  Ak.  Wlen,  66  (1),  94,  1887. 

In  globular  concretions  with  a  drusy  faceted  surface,  without  a  distinct  fibrous 
at  concentric  structure. 

Cleavage  distinct  in  one  direction.  H.  =  4.  0.==  2*536.  Luster  grea^- 
Titreons,  ghmmering.  Oolor  light  gray,  bluish;  also  reddish  from  mixture  with 
hematite.  Translucent. 


Com^— Perhaps  4A]P0,.6A1  (OH), -I- 7H,0  or  5Al,Or2P,0,.16H,0  =  Phos- 
phorns  peutoxide  26*3,  alumina  47'1,  water  26'5  =  100. 

AnaL— 1,  Boricky  (I.  c);  la,  same,  with  SiOt,  CaO,  MgO,  and  aome  P|0|  (for  these  bases) 
axcludedi 


1. 


P.Ot     AIiO.     MgO     CaO      H,0  810* 
I   28-68      42-86      2  60      1-41      24-08      0  87   <=  9985 
26-80      46-71       —        —       26-49       —    «  100 
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Pyr^  etc.— Yields  water.  B.B.  Is  InfudUe,  aod  colon  the  flame  bluish  green.  With  ooU 

solution  a  fine  blue. 

Obs  Occurs  lioiag  cavities  or  seams  fn  hematite,  at  ZajecoT.  north  of  SLBailg)BA,Botaca^ 

Id  Lower  Siluriso  scbists,  aloog  with  waTellfle. 

AIL— Becomes  opaque  white,  dull,  and  earthy  alteration- 


«44.  USKEARDrm.   Mcukelym,  Nature,  18,  436.  Aug.  19.  1878. 

Massive;  in  thin  hicrusliug  layers,  with  uoiform  fibrous  structure.  Color  white,  vitk  t 
alight  blue  or  grceuish  blue  tint. 

Oomp.— (AI.Fe}As04.2(AI,FeKOH),  +  5HaO  or  8{Al,Fe).Oi. AS)0».16H|0  =  Aneoic  peat 
oxide  87  1,  alumioa  SO  9,  iron  sesqiiioxide  81.  water  88-0  =  100. 

AnaL-W.  Flight.  J.  Ch.  Soc.,  43.  140,  1888. 

MiOt      A1,0,      Fe,0,  H,0 

26-96        28  23        7  64       34  05»  CuO  103,  CaO  O  TO,  SO,  1  11  =  »-74- 

•  Loss  at  ordioary  temp.,  4  35  p.c. ;  at  100%  10  96  (6U.O);  at  120%  0*55  (3HiO}:  at  140*- 
100%  8-83,  and  with  lead  oxide,  4-97  (7H,0). 

Obs.— Occurs  in  crusts  one-fourth  of  an  loch  thick  as  a  coating  of  caviUes  or  incrustatioo  na 
quarts  or  other  minerals;  accompaoyfog  species  are  scorodlte,  arsmopyrlte,  chaloopyril^  Pfrilb 
earthy  chlorite;  from  LIskeard,  Cornwall. 


646.  EVANSim.   D.  Forba,  Phil.  Mag..  38,  841, 1864. 

Massive;  renifcrm  or  botryoidal. 

Fracture  subccnchoidal.  H.  =  3*5-4.  G.  =  1-939.  Luster  vibeoos  or 
resinons;  inturually  waxy.  Colorless,  or  milk-white;  aometimes  tinged  wiUi  yellow 
or  blue.   Streak  white.   Translucent,  subtranslncent. 

Comp.— 2A1P0,.4A1(0H).  +  12H,Oor3A1.0^P,0..18H,0  =  Phoephonu  pent- 
oxide  18*4,  alamina  39*6,  water  4S-0  =  100. 
AnaL— Forbes,  l.c. 

{  P,0»  19-05         A1,0.  39-31         H.O  39  95        Inaol.  141  =  09-7S 

Pyr.,  etc.— B.B  in  closed  tube  yields  neutral  water,  decrepitates,  leaving  milk-white  pmrder. 
Infusible.  Moistened  with  sulphuric  acid  colors  the  Hame  green.  On  charcoal  with  cobtlt 
solutiou  gives  Intense  blue.  With  fiuxes  trace  of  irou.  Soluble  in  sulphuric,  nitric,  ud  hjin- 
chloric  acids.   Fluorine  not  detected. 

Obs. — Occurs  at  Zsetcznik,  Hungary,  as  reniform  or  globular  concretions  on  limonlte. 

Brought  In  185^  from  Huu^ry,  by  Brooke  Evans,  of  Birmingham,  England,  after  wboa 
it  was  named.   It  was  labeled  aliophaoe. 

A  mineral  occurring  in  a  small  fissure  in  the  Yoredale  Rocks.  RntcHfTe  Wood,  Mscdofietl 
Is  referred  here  by  A.  S.  Woodward.   The  loss  on  ignition  was  40  p  c.   Mhi.  Hag.,  B,  KS,  U8> 

CCBRULEOLACTiTB.    Coerulcolnctin  T.  Petet-ten,  Jb.  Mia.,  853,  1871. 

Crypto-crystnlline  to  micro-crystalline.  Fracture  uneven  to  concholdal.  H.  =  S.  0.  s 
3*559-2-593.   Color  milk-white  passing  into  light  copper-blue.   Streak  white. 

Composition,  perhaps  8Al|Oi.SPiOk.lOH|0  =  ntoephorus  pentoxide  86-9,  alumln  W 
water  28-4  =  100. 

Anal. — 1,  Petersen ;  la,  obtained  from  1  after  excluding  10  p.  c.  ImpuritieL  %,  Oestk,  Ul 
Rep.  Penn.,  148, 1876. 

P.0»  A1,0,   HjO  CuO 
1.    Nassau  86  8S   35  11    21-23    140  Fe,0, 0-98.  CaO  S-41,  MsOO-% 

la.      "  87-04    39-34   23-62     —  ,»=  100  [SiO,  l-83,ZnO.Pfr.=«WI 

3.   Chester  Ca,  Pa.  O.  =  3-696      86-81   88  27  21-70  4  26  insol.  O  M  =  101-07 

B.B.  decrepitates.  Infusible,  on  charcoal  turns  reddish  gray.  With  cobalt  solutioo  gims 
deep  blue.  Moistened  with  sulphuric  acid  colors  the  tlame  green.  With  the  fluxes ^vessUnt 
reaction  for  com'ter.    Soluble  in  minernl  ncids.  also  iu  fixed  caustic  alkalies. 

From  the  Rindsber^  Mine  near  KatzenL-liubogeu,  Nassfi.u.  A  similar  mineral  occun«iil> 
wavellite  at  Oenural  Trimble's  iron  mine,  Enst  Wbitelaud  Township,  Chester  Co.,  Pens. 

An  aluminium  phosphate,  referred  here  with  some  question  by  Wlbel,  has  been  noted  it 
forming  with  25  p.  c.  carbonaceous  matter,  the  substance  of  an  ancient  fabric  dug  npat  Ftoni* 
haua-Perlberg.   Jb.  Miu..  1,  209  ref..  1890. 

TAKAHurrx  BMtor  [Jurors'  Rep.  N.  Z.  Ex.,  438. 18651.  Cox.  Timni.  N.  Z.  Inst.  18.  )K 
1888. 
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Haaaire,  reaembUog  mTelUte.  Soft.  Color  yellowish  white.  AnaL— Hector.  L  & 
P,0.     kWOt     FeO     CkO     E.O    Na«0  H,0 

8B-05     91-48     44S     0  65     4  80      ft-.      88-06  CI  0-4S,  80.  (r.,  buol.  0*80  a  100 

Of  the  water  1 6-40  p.c.  la  lost  «t  100*,  and  17*80  more  at  a  red  heat  B.B.  fiune  readllf. 

Vnm  Sugar  Loaves,  Tannaki,  New  Zealand, 

Berlinitk  C.  W.  BlomttranO,  Ofv.  Ak.  Stockh.,  30, 196, 1988.  Tboulbitb,  Ibid.,  p.  IM. 
AvaxLiTSL,  Ibid.,  p.  IW.  Attacoutb,  ibid,,  p.  201. 

Theae  are  alumlDlum  phosphates  trom  the  Iron  mine  of  WeatanA,  Scania,  Sweden.  They 
need  further  study  to  show  that  they  are  all  independent  species.  The  characters  given  are 
as  follows:  • 

Berlinitb.  Compact  massive,  no  cleavage,  resembles  quartz.  H  =  6.  6.  =  864. 
Luster  vitreous.  Colorless  to  grayish  or  pale  roee-iied.  Translucent.  Analysis: 

i    PiO,  M-84        Al.O,  40'd7        Fe.O.  0-26        B.0  414  =  99  01 

This  corresponds  to  2AliOt.aPiO».H.O.  B.B.  whitens  wlthdut  fuBlng>  Hardly  attacked 
hj  acids.   Named  after  Prof.  N.  H.  Berlin,  of  the  University  of  Lund. 

Trollkite.  Compact,  with  Indistinct  cleavage.  Fracture  even  to  cbncholdaL  H.  =  B'O 
O.  r=  8*10.  Luater  more  or  leas  vitreous.  Color  pale  green.  Analysis: 

i  P.O.  46  78       A1,0.  48-98       Fe«0.  9-70       CaO  0-97       H.0  6-S8  =  99-96 

This  corresponds  to  4AliO,.8P.0..8H.O.  Boarcdy  attacked  by  acids.  Named  after  the 
Bwediah  chemist  H.  Q.  TroUe-Wacbtmcister. 

AuGKUTB.  Massive.  Cleavage  distinct  In  three  diredtlons.  G.  s-8*77.  Luster  of 
ideavage  surface  strongly  pearly.   PUe  red,  also  oolorleaa.  Analysis: 

P.O»8S-04     A]»O.48-10     F^.O.060     HnOO-81     CaO  109     HtO  18-85  =  99  88 

This  corresponds  to  9Alt0.lP|0,.8H|0.  Tielda  mncb  water  In  the  glaaa  tube.  B.B.  Infu- 
rible.  Scarcely  affected  by  acids.   Named  from  aOy^,  IwfM*. 

Attacoute.  Massive,  iDdlstlnctly  crystalline.  H.  =5.  Q.  =  8-09.  Color  pale  red 
▲naWsis:  [H.O  6  90  =  98-68 

I  P,0.  86-06  A1.0.  89-75   Fe>Ot  8-96   MnO  8*09  UgO  0-88  CaO  1819  NatO  O-^s 

8*8  p.  c.  810.  baa  been  deducted;  the  fmnnila  Is  doubtful.  B.B.  fnsea  easily,  and,  when 
more  heated,  with  inturaeacrace,  to  a  brownlah  yellow  glais.  With  soda  a  strong  maiisanese 
leactioQ.  Very  Incompletely  decompoaed  1^  acua.  Named  from  dTraKwiff,  taimen,  alluding 
to  the  color. 


646.  PHARMAOOSDDBRITH.  ?Per  min&ralls6  par  I'aclde  aisenique  I^wut,  Ann. 
Ohem.,  1,  195,  1700;  Arseolcated  Iron  Ore  Kirtean,  i,  169,  1790.  OUveoerz.  Arsenlksaures 
£iaen  in  WOrfeln  kryat.  (f.  Carharrack)  KUipr.,  Schrlft.  Qes.  net.  Fr.  Berl.,  1,  101,  1786,  Beitr.. 
3,  194, 1802;  WOrfelerz,  var.  of  Otivenerz,  Zone,  3,  18,  ISl,  1794.  WOrfelen  Kar0m,  Tab., 
66,  1808.   Cube  Ore.   Pharmakosiderit  Maum.,  Handb.,  1066, 1818. 

Isometric:  tetrahedin^   Obeerred  tormB: 

a  (1^.  i-i)  d  (110,  i)  o  (111.  +1)  »  (4011.  4040)' 

Commonly  in  cubes  with  faces  SometimcB  striated  |  edge  a/o,  or  replaced  by 
"the  vicinal  trapezohedron  oo\  also 
tetrabedral.    Rarely  granular. 

Cleavage:  a  imperfect.  Frao 
-tnre  uneven.  Bather  sectile.  H,  = 
S:5.  Q^.  =  2'9-3.  Luster  adaman- 
tine to  greasy,  not  very  distinct. 
Color  olive-gi-een,  passing  into  yel- 
lowish brown,  bordering  sometimes 
a  pon  hyacinth-red  and  blackish 
broWn ;  also  passing  into  grass-green, 
emerald-green,  and   honey-yellow.  1,  9.  Utah.  Pearoe. 

Streak  green  to  brown,  yellow,  pale. 

Subtransparent  to  snbtranslncent  Pyroelectrio.  Shows  anomalous  donbia 
xeiraction.* 

CoM^— Perhaps  6FeA80,.2Fe(0H), +.  12H,0  or  4Fe,0,.3A8,0,.16H,0  (Eg.) 
Arsenic  pentoziae  43'1,  iron  sesqnioxide  40*0,  water  19*9  =  100. 
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AMd^Benellas.  Ak.  H.  Stockh.,  864,  1834. 

P«0.       Fe>0»       CuO  HiO 
87-88         8*58         89-80         0*60        18-61  pagne  1-78  =  10&-S7 

Pyr.,  sto.— Same  as  for  scorodlte. 

ObB.— Formerly  obtained  at  the  mines  of  Wheal  Gorland,  Wheal  Uoi^,  and  Cariiamck,  n 
Cornwall,  coating  cavities  in  quartz,  with  ores  of  copper:  found  in  quartz  at  Buidle  Gill  ia  | 
Cumberland,  in  smalt  brilliant  crystals;  in  minute  tetranedral  crystals  at  Wheal  Jane:  also  in 
Australia;  at  St.  Leonard  and  Garonne,  Dept.  du  Var,  in  France;  at  Schneeben  and  Scfavar-  i 
zenberg  tn  Saxony;  at  EOnigaberff,  near  Scbenmltc.  Hungaiy.  and  m  Uie  Ban^erK*  ^  enbie 
crystals  <0.  8*878  Vrba)  at  ^Bdc.  Bohemia. 

la  Utah,  at  tti^  Mammoth  mine,  TIntic  district,  In  atraw-yellow  to  pale  green  cryatak 
(f.  1,  8)  CD  a  feiruglnoiu  quarts  with  acOTOdUe  and  nrious  copper  atseuatea  derived  fm 
eoargite. 

Named  from  tpappiaKov,  poiton  (tn  allusion  to  the  arsenic  present),  and  a-iSrjpoi,  vmt. 

Prousi  first  announced  UMexlsteDce  of  an  arsenate  of  iron,  from  greenisb  white  oooo^ 
tionary  Bpecimens  found  in  8p^ ;  Init  firan  hb  nwager  deacripUon  its  identity  with  this  tfitdm 
cannot  be  made  certain. 

Alt.— Has  been  observed  altered  to  pdlomelane,  limoniie,  hematite. 

R«£— >  IMilllipa,  Ticinal  to  the  cube;  this  approximate  symbol  la  sugceited  br  Nununk 
Lehrb.  Kiyat,  1, 118. 1888.  •  Btd..  Bull.  Soc.  Min.,  4.  866,  1881.  I 


647.  OAOOZBMZm  Eakozen  J.  Sitinmann,  Vortr.  BOhm.  Gfli.^  Pag;  im, 
OM»»ne. 

Oocnra  in  radiated  tnfts  of  a  yellow  or  brownish  yellow  color. 
H.  =  3-4.    G.  =  3*38.    Becomes  brown  on  exposure. 

Comp.— FePO,.Fe(OH),  +  HH.O  or  3Fe,0,.P,0..12H,0  =  Phosphonu  peat- 
oxide  20*9,  iron  sesquioxide  47*2,  water  31*9  =  100. 

The  above  corresponds  to  anal  1;  anal.  8,  8,  glTe  somewhat  different  results. 
AnaL— 1,  8,  Hauer.  Jb.  Q.  Reichs.,  5,  67. 1864;  after  deducting  ioaoluble  matter.  9»  Sim. 
Jb-Hln..  1.106. 1881. 

FaO»     FeiO>  H.O 
1.  HAek  mine  18-68     47  04     83-78  ~  100 

8.       "  86-71      41-46      88-88  =  100 

8.  Eleonon  mine  O.  =  8-4         8617     40  85     80-S8  AUO.  8-88  =  100 

Vjtt  •to.— Tieldt  water.  wHh  trace  of  fluorine.  Fuaea  on  the  edns  to  a  blade 
filag,  and  colors  the  outer  flame  bluish  green.  Beactkmafor  Iron.  Soluble  inhydroch]orie:acil 

Oba.— Oomrs  at  the  Hrbek  mine,  near  Bt.  Benigna  in  Bohemia,  along  with  earthy  limoniiB. 
diifrenite,  etc.  Stated  by  Zepharovich  to  be  sometimes  derived  from  the  uteiatlon  of  aeireaiffc 
Also  at  the  Eleonore  mine  on  the  Dllnsberg.  near  Giessen. 

In  the  XJ.  States,  at  Noblis  mine,  Lancaal<;r  Co.,  Fmn.,  on  llmonite;  repmted  with  tin 
martite  of  tbe  Lake  Superior  miaiog  region. 


648.  BERAUNITS.  Breithaiatt,  Handb..  166,  1841;  6.  H.  Ztg..  408,  1858.  Xkonoki 
Hiei,  Ber.  Oberhess.  Ges..  19,  111,  1880;  Sireng,  Jb.  Blin.,  1, 108. 1881. 

Monodinic  Azea  a 'Aid-  2-7538 : 1 :  4-0165;  )S  =  »48''  33'  =  001  A  100 
■  Streng. 

100  A  110  =  e*"  9',  001  A  101  =  88"  11^',  001  A  Oil  =  71**  37^. 
Formal:  aaOO.^i).  e {001,0);  «(A0<.  -  ffi-i).  p(ill,  U 
Angles:   cp^SO^SS,   a^j  =  W  86'.  |>p^  =  140°  4',  j>p"' «88' 66. 

Twins:  tw.  pi,  a;  sometimoB  penetration-twins. 
Crystals  small,  taWlar  |  a,  reseinblinK  some  laznlite; 
a  striated  H  edge  c/a.    Commonly  uDitm  in  droaes  aod  in 
radiated  foliat^  globules  and  crusts. 

Cleavage :  a  distinct.  Lnster  Titreons.  on  a  indiningto 
pearly.  Color  reddish  brown  to  dark  hyacinth-red.  Strongff 
pleocnroic;  red-brown  Q  axis  b,  {)ale  ydlow  in  a  traiuvnii 
direction.   Streak  yellow.   Bisectrix  nearly  J.  a. 

1.  BtraurUtt  in  sm^  foliated  aggregates;  also  In  monocUnlc  ciystala  with  ^  1^  *• 
p  (111);  deaTage    « (Boricky). 
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3.  EUojioriie  iu  crystals  (cf .  fig.)  v/iih  augles  as  above,  lis  identity  with  beraunite  cau  hardly 
be  qucstioQvd,  thougli  not  absolutely  proved.  Cf.  Bertraud  (Bull.  ooc.  Mfn.,  4,  88,  1881),  wm 
■tata  ibiit  tlii-v  are  ulikv  iu  auglvs,  pleocbroism,  aiid  optical  cbaracters. 

Co»p.— I»erlmp8  2FeP0,:Fe(0H)  +  24H,0  or  3Fe,0,.2P,0,.8H,0  =  Pho« 
pnorns  peiitoxide  31*3,  iron  segquioxide  52  8,  water  15*9  =  100. 

Borlcky  calculates  for  tbe  St.  Bcnigna  beraunite,  SFeiOi.SPiOj.l2HaO  =  Pbospborus  pent' 
<txide  S9'0,  iron  sesquioxide  55'4,  water  15-0  =  100. 

Anat— 1,  tsrhermnk.  Ber.  Ak.  Wien,  49(1),  341. 1864.  3,  3,  Borlcky,  ib.,  66  (1).  11, 1867. 
4,  Freozel,  Jb.  Miu.,  28.  1673.  6,  Streng.  crystals,  I.  c.  6.  Id.,  radiated  coating  on  Hmonito, 
i.  c.   7,  Koenig,  Proc.  Acad.  Philad..  18»,  1868.  and  Zs.  Kr.,  17.  91.  1689. 


Biraunite. 


P.O. 

Fe,0, 

800 

550 

30-8 

55-8 

38-90 

55-98 

88-65 

54-60 

81-88 

Bl-94 

31-78 

58-05 

80-93 

49-60 

H,0 


1.  St.  Beoigoa  80-6  55  0  14  0  Na,0 1  6  =  101 

8.        •■  30-8  55-8  151  Mu,0,.Na,O  (r.  =  1011 

8.        "  38-99  55-98  14  41  MD,0,.NaiO  (r.  =  90-8» 

4.  ScbQibeoberg  G.  s  8-9S8        88  65  54-60  16-55  =  9S-70 


EleoRorUe. 

5.  Waldginnas,  en/tt,  81-88      Bl-04      16-87  =  10019 

6.  radiat.  31-78      58  05      16-56  -  100  89 

7.  Sevier  Co.,  Ark.     G.  s  8-949        80-93      49  60      14  81*  AI,Oi  4-50     99  84 

«  Expelled  at  850°  C. 

Pyr.— B.B.  fuses  easily  to  a  black  bead  metallic  Id  appearance,  crystalHoe  on  cooling. 
Easily  soluble  in  hydrochloric  arid. 

Obs.— £^auni(«  is  from  the  Hrl>ek  mine,  St.  Benigna,  near  Beraun,  in  Bohemin;  reported 
lilao  from  Wheaj  Jane,  near  Truro,  Euglaad,  by  Greg,  associated  with  pure  and  altertd  vlviaolte; 
fran  Scbelbcnberg.  Saxony. 

^tonorite  occurs  on  limonite  at  the  Eleoaore  mine  on  tbe  DDosberg,  near  Giesseo,  and  at 
the  Rothlftufchen  mine  near  Waldgirmes,  iu  the  same  regiou.  Also  occurs  (anal  7)  with  dufren- 
Ite  in  Sevier  Co..  Arkansas,  in  rosettes  of  foliated  crystals  of  a  blood-red  color. 

Globosite  BreiUiaupt,  B.  U.  Ztg.,  24,  821,  1866.  A  mloeral  occurring  at  tbe  Arme  Hilfe 
mine  oear  Hirschberg.  Id  small  globular  coacretions.  H.  =  5-5  5.  G.  =  2-825>2-627.  Luster 
onasy  to  adamantine.  Cok>r  waz.yellow  to  yellowish  gray.  Streak  white.  Brittle.  Analysis, 
ntosche: 

P,0,     Aa,0,     SiOj     Pe,0.     CuO     MgO  CaO 

2889       tr.       0-24      40  86      0  48      8-40      8-40  H.O  and  F  28  04  -  99-21 

B.B.  In  tube  yields  water;  by  stronger  beat  gives  the  fltHnrioe  reacti(  n,  deposittog  a  ring  of 
rilica,  and  leAving  a  red  residue  not  mugnetic,  but  giving  with  tluxes  the  reaciion  for  IriHL 
Slowly  soluble  in  hydrochloric  acid.  It  occurs  aa  above  with  massive  and  pulverulent  limooit^ 
also  in  the  cobalt  mlue  of  Schneeberg  in  Saxony,  with  quartz  and  hypochlorite. 

PiciTB  A.  Hut,  Ber.  Oberliess.  Oes ,  19,  p.  112.  1880.   A.  Streng,  Jb.  Min.,  1,  116,  1881. 

Amorphous;  in  thin  coatings,  or  in  small  stalactitic  aod  spherical  forms  Fracture  sub- 
concboldal.  H.  =  8-4.  6.  =  2  88.  Color  dark  brown.  Streak  yellow  Luster  vitreous  to 
greasy.   Translucent.   Anisotropic.    Analysis.— Nies.  deducting  8  10  p.  c.  insol.: 

P,0.  34-47  Fe,O,46  50  A1,0>  1  00  H,0  28  08  =  100 

From  tbe  Eleonore  mine,  on  the  DDnsberg,  and  the  Rotblfiufchen  mine,  acnr  Wsldgirmes, 
In  the  neighborhood  of  Glessen.  Closely  related,  as  shown  by  Nie.<t.  to  the  Ficites  rainacevs  of 
Breithaupt  <Handb.  HiD.,  3,  897.  1847),  and  to  a  phosphate  mentioned  by  Boricky  (Ber.  Ak. 
Wien,  66  (1).  16.  1867)  as  occurrlug  at  the  Hrbck  mine,  St.  Beoigoa,  Bohemia. 

Dblvauxitb.  Delvauxene  Dumont,  L'lnstltut,  121,  1838,  Dtlvaux,  Bull.  Ac.  Beig  .  147, 
1888.    Delvinixit  Eaid.,  Handb.,  512, 1845. 

A  hydrated  ferric  phosphate  from  Berneau.  near  Vis£,  Belgium,  with  40  to  50  p.  c.  water. 
Color  yellowish  browD  to  browDlsb  bhck  or  reddish:  G.  =  1  85.  Anal.— 1.  2,  Dumout,  1.  c. 
3,  Dclvaux,  1.  c 

P,0»  Fe,0,  H,0 

1.  16  04  84  20  49  76    =  100 

8.  16  57  36-62  46  61    =  100 

8.  18-20  40-44  41  13   =  0977 

DumoDt's  analyses  give  8FeiOi.PiOt  24H30.  The  minerni  Is  characterized  as  a  usfdu^wnW 
by  Church.  Ch.  News.  10.  157.  1864,  who  found  that  It  lost  30-33  p.  c.  over  sulphuric  acid,  and 
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nearly  6  p.  c.  more  on  IieatlDg  to  100°  C. ;  tbe  total  percentage  of  water  liarlng  been  found  to  ba 
87*28,  whence  the  esBeulial  water  is  only  10-11  p.  c.   He  detected  a  trace  of  Iirne. 

Delvauxite  sometimes  Occurs  at  Visi  in  tue  form  of  gypsum  (Cesiro),  of.  alto  Jorinen, 
Mem.  Soc.  0.  Belg.,  S,  88,  1879,  who  ffives  the  formula  0Fe,O..2P.O».10H,O  or  MHiO  if  lU 
water  lost  at  ordinary  temperatures  is  included.  A  similar  hydnited  ferric  pbombate  liai  be* 
noted  at  Piseb.  Bohemia  (G.  -  3-780).  cf.  Vrba.  Zs.  Kr.,  16,  206, 1888. 


649,  660.  OHUiDRBNTTB— BOSPBORXTB. 
649.  OhUdrenite.   Ztfvy.  Bnuides  J.,  16,  374,  1828.  . 

Orthorhombic   Axed  &'.li6  =  0*77801  : 1  :  0*52575  Ifiller'. 
100  A  1 » 0  =  Sr  53',  001  A  101  =  34"  .3',  001  A  Oil  =  27"  44'. 

Forma:  a(100.  M),  «(OlO,i.<);  01(110.  2)ipiX\\,\),  f  (121,3-S),  r<ll,i,g4) 


mm" 

mp 

ap 

M 

or 


=  ♦IS'  46' 

=   49"  26' 

=  69*  r 

=  66'  3* 
=   70'  7' 


«^  =  61*  46' 

M*    =  49°  561' 

rr'  =  89'  47' 

pp"  =  81'  8' 

*t"  =  103'  41' 


rr"  =  no-  ay 

n*'  =  W  88' 
pp-"  ^  47'  5' 
•f"'  =  83'  74' 


*r"'  =  105"  V 
hr  =  87' 25' 
te  s  48*  6«- 
^   =   66*  38- 


Habit  pyramidal,  form  sometimes  a  doable 
sixflided  pyramid,  comb,  of  *m  or  rstn;  also 
prismatic.  Faces  r,  a  striated  |  ed^  V^"*  '^'^ 
m  vertically.   Only  known  in  crysttds. 

Cleavage:  a  "imperfect.  Fracture  nneren. 
H.  =  4-5-5.  G.  =  3-18-3*24.  Luster  vitreoiu 
to  resinous.  Colbr  yellowish  white,  pale  yellowish 
brown,  brownish  black.  Streak  white  to  yellow- 
ish. Translucent. 

Optically  -.  Ax.  pi.  |  a.  Bx  X  *-  Ax. 
anglee  variable,  Dx.' : 

Fig.  I.TliTlstock.  after  Hlr.  8B.  =  70*38'       8EL=:74*3{r       8Eu  =  71*IOr 

3.  Hebron,  Me.,  Cooke.  ' 

66a  Bosphorlte.   6.  J.  Bnuh  and  B.  8.  Dana,  Am.  J.  Sc..  16,  8S,  1878. 
Orthorhombic.   Axes  &:hi6  =  0*77680  :  1 :  0*51501  E.  S.  Dana\ 
100  A  110  =  37"  50' 25",  001  A  101  =  33'*  32' 38",  001  A,011  =  27"  14'57". 

Forms  i  a  OW,  i  l ),  *  (010,  i-l);  m  (110.  A  If  (»20,  <4);  p  (111,  1),  j'(883.  H).  • 

r'"  =  •48'  sr  45* 
=   40"  31" 
bq    =   67*  18* 
<p    =   66'  46' 


mm'"  =  75"  41' 
ffl/  =  65*  83' 
mp  =  49'  50' 
«      =  89'  I8i 


ot'  =  •61*   1'  54:' 
oj'  =   58'  23- 
M'   =   49'  85' 
pp"  =   80'  3* 


W"  =   91'  If 

«  '  =  lor  sy 

=  81'  18' 
gg  "  ^  66'  88' 


Habit  prismatic,  faces  in  zone  ah  with  vertical  striations. 
cleavable  to  closely  compact. 

Cleavage :  a  nearly  perfect.  Frac- 
ture uneven  to  sultconchoidal.  H. 
=6.  a.:=r311-3-145.  Luster  vitre- 
ous to  sub-resinous;  also  greasy 
(massive).  Color  rose-pink,  yehow- 
ish  to  colorless;  of  compact  forma 
grayish,  .bluish,  yellowish  white. 
Transparent  to  translucent. 

Feebly  pleochroic:  c  (^)  foint 
pink  to  colorless,  b  (i)  dleep  pink,  a 
(i)  yellowish. 

Optically  — .   Az.  plane  |  a.  Bx 
J_  b.  Ax.augIeB: 


Commonly  masmT^ 

3. 


n 

A' 
1 

p 

8H^r  =  04'  80^ 


BranchviUe,  Conn. 
8H*.bi  =  80'  W 
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P.O. 

A1,0. 

FfeO 

l|nO 

CaO 

H«0 

8010 

2117 

2604 

4-87 

1  31 

IS  87  IhboI.  010  =  99-85 

29-98 

21-44 

86-20 

80-6S 

10-85 

28-46 

7*74 

1^ 

Fe,0.  8-51  s  99-88 

1  8105 

S819 

7-40 

88*61 

0-64 

10-60  NftiO  0-88  =100-88 

81-48 

21-88 

ft-84 

23-48 

8-01 

16-07  =  100-61 

81-89 

21-84 

6-63 

22-S8 

1-48 

16-88  IdmI.  1-48  =100-48 

» 

MgO. 

OaiLDBESITEf  SOSPHOBITB-MAZAPILITB,  80L 

Comp.— In  geoena  2AlPO,.2(Fe,Mn)(OH),  +  2H,0  or  8RO.Al,O^P,0,.4H  0. 

In  Childbbkite  the  iron  phoapliate  is  present  chiefly;  this  reonires:  Pnoi* 
phoraa  pentoxide  30*9,  alumina  22*2;  iron  protoxide  31-3,  water  15*6  =  100.  In 
anaL  1,2,  Fe  :  Mn  =  5  :  1  nearly. 

In  EosPHOKiTE  the  muii^aiiei^e  pliosphate  predominates,  which  requires:  Fhos- 
phoruB  peutoxide  31-0,  alutnnm  22-3,  manganese  protoxide  30*9,  water  15*7  =  100. 
Id  anal.  3-5,  Fe  :,Mn  =  1  :  3  or  1  :  4. 

AuL— 1,  3,  S.  L.  F*!ufleia.  Am.  J.  Sc.,  19.  815,  1880.  8,  Church,  J.  Ch.  Soc.  fltf,  108, 
1B78.  4.  Penfleld.  Am.  J.  Sc..  16,  40.  1878.  6.  H.  L.  WeUt.  ibid..  16,  41.  6.  Id.,  fbid.,  18| 
47. 1879.   Also  earlier  Rg.,  Pogg.  Aun.,  86,  485, 1668. 

CHlU>BBinTB. 

6. 

1.  Tvrlstoek 
& 

IL        **  8-88 
EosfHosm. 
1  BnuwhTUle  8184 

H  8-11 

Anal.  4  was  made  oo  pure  crystals;  S,  on  the  massive  mineral  containing  14'41  p.  c.  Impo* 
litles,  chieQy  quartz;  6,  on  piok  massiTe  mineral  (wcurrloe  in  nodules  in  a  chloritlc  mineral. 

Pyr.  etc.— Cliildrenite  tn  the  closed  tube  girea  off  neutral  water.  B.B.  swells  up  into 
nmlflcatiODS,  and  fuses  on  the  edges  to  s  black  mass,  coloring  the  Hame  pale  green.  Heated  on 
charcoal  turns  black  and  becomes  magnetic  With  soda  gives  a  reaction  for  manganese.  With 
borax  and  salt  of  pltoiphorus  reacts  for  ircm  and  manganese.   Soluble  In  hydrochToric  acid. 

£os[^rite  in  ttie  closed  tube  decrepitiites.  wlifteus,  gives  off  abundaoce  of  netiinil  wstor, 
and  the  reddue  tunis  first  black,  then  gray,  and  finally  liTer-brown  with  a  metallic  luster,  and 
becomes  magnetic.  B.B.  in  Ihe  forceiis  cracks  open,  sprouts  and  wbitens,  colors  the  flame  pale 
green,  and  fuses  tit  about  4  tn  a  bliick  iniignetic  mass.    Reacts  strongly  for  manganese. 

OlMk~-ChildrcDite  occurs  in  crystals)  and  crTstallliie  coats,  on  sinerlte,  pyrite,  or  quartz,  nnd 
sometimes  with  apatite,  near  Tnvistock,  and  iit  the  Georgi-  and  Charlotte  mme.  andalsoat  Wlieal 
Crebor,  in  Devoushire;  un  slate  ut  Criunis  uiiue  iu  ConiwaU.  Crystals  1  in.  long  have  been 
ofassrred. 

In  U.  States,  at  Hebron,  Me.,  In  minute  hair-brown  prlsmatte  crystals,  wftli  amblygonite, 

Eosphorite  occurs  at  Brancliville.  Fairtleld  Co..  Conn.,  in  n  vein  of  peirmatyte  assodated 
with  rhodochrosHe  and  the  inangancsinn  phospbatcs.  Uthiophilite,  triploldite,  (lickiusonite.  Also 
■u  embedded  nodules  (anal.  6),  lu  a  massive  green  chloritic  mineral.  Tbe  massive  mineral  (anal. 
5,  G.  —  2-93-8-08)  is  often  impure  from  the  presence  of  quartz,  dicklnsonite.  nnil  apatite. 

Cbildrenite  was  named  after  Mr.  J.  Q.  Children,  an  English  mineralogist  (1777-1862). 
Eosphorite  from  iaotr<t>opoi  (synonym  of  ipoov^opoi),  which  means  dttwa-AsartiV.  in  allusion  to 
the  characterbtic  pink  color. 

Ref:— >  Mid.,  p.  619,  1852.  Cooke  obtained  «*  -  49'  00",  «"  =  101"  48*. si'"  =  81'  W 
Tavistock,  andW  =  60'  80',  am  =  82'  50',  .-.  m  '  =  101'  36  ,  «"  =  80'  88' Hebton,  Am.  J.  Sc., 
36.  268,  1868.   *  Dz..  Fropr.  Opt,  2,  42. 1859,  N.  R.,  49, 1867.   *  L.  c. 

661.  ICAZAPIZJTS.   0.  A.  Koenig,  Proc.  Acad.  Phllad.,  192, 18S8,  Za.  Kr.,  17. 86, 1889; 
Orthorhombic.   Axes  &ih;6~  0-8617  : 1 :  0*9980  Eoenig*. 
100  A  110  =  40'  45',  001  A  101  =  49"  11^',  001  A  Oil  =  44*  66^'. 

Ponnst  a  (100,       n  (120,  f-S),  r  (301,  2-i),  d  (012,  H).  o  (111,  1). 

Angles:  nn"  =  •Wr  46',    rr'  =  188'  18',    rr'"  =  •46'  42',    dd*  =  63'  2', 
«0  s  66*  14',  00  '  =  118°  Sr,  00'"  =  78'  41',  nr  =  63'  84'. 

OrTStals  slender  prismatic,  3  to  15  mm.  in  length;  often  monoclinic  in 
dewdopment  of  faces, 

GleaTage  not  ohserred.  H.  =  4-5.  0.  =  3*567,  3*582.  Luster  enb- 
motallic,  d^l  on  the  fracture.  Oolor  black,  on  fracture  surfaces  deep 
brovnish  red;  in  thin  splintera  Mood-red  by  transmitted  light.  Streak 
ocher-yellow.  SubtruiBlQcent 

C<mp.— Ca.Fe,(A80J,.2FeO(OH)  -f-  5H,0  or  SOa0.2Fe,0,.2AB,0,. 
6IT«0  =  Aiscnic  pentoxide  43*6,  iron  aesquioxide  30*3,  lime  15*9,  irater  10*2  =T6o. 
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Aa«L— a  A..Ebeiilg.  L  c,  I88O1 

AiiO.         StiiOt        PaO*  FeiOt  CbO  HtO 

4860  025  014  SOfiS  14-88  988  =  9917 


About  one  molecule  of  water  is  expelled  up  to  860*;  the  remaiDiog  five  at  a  red  bcit, 
Pyx^  etc— Yields  wRter  In  the  closed  tube,  and  at  a  red  neat  the  powder  becomes brid-nl 

B.B.  fuses  at  8  to  a  black  Diagoellc  globule,  on  cbarcoal  gtvee  the  odor  of  arwule  and  n  ooaifag 

of  anenfc  triozide. 

Soluble  In  warm  hydrochloric  acid. 

Obi.— Occurs  ^ringly  at  the  Jesus-Maria  Mine  in  the  mining  district  of  Mazapil,  Tftrm^mt^ 
Jleiioo.  'llie  ciystals  are  embedded  In  a  gaiigue  of  radiated  aragoulte  and  granalnr  c^ldltb 
with  other  minerals  probably  (dentlfled  a>  cbrvaocolla  and  pbarmaoollte;  also  sMocialed  wftk 
•liver  ores. 

Ret-'  L  c;  cf.  also  Dx.,  Bull.  Soc.  Mln.,  13,  441,  1889,  who  makes  n  -  110,  d^l% 
r  =  041,  #=:1S1.  He  gives  UO  a  110  =:  60*  and  108  a  108  =  58*  (f,  whenoe4:&:j3 
0*07789:1:0  06448. 


668.  OALOIOFERRITB.  Calcoferrit  J.  R.  Blum.  3b.  Mln.,  887,  1808. 
AIonoclinicT  Foliated  massive:  In  nodules. 

Cleavage:  very  perfect,  or  foliated,  in  one  direction ;  traces  in  another  at  right  anglea  to  the 
■perfect  one:  also  In  another  oblique  to  the  same.  Brittle.  H.  =8*5.  O.  =:8^GS8-8'0N 
Relssig.  Luster  of  cleavage-face  pearly.  Color  sulphur-yellow,  greenish  yellow  to  rfddn-gmn. 
vallowisfa;  while.   Streak  aulpbur-ycllow.   Tbio  lamina  translucent. 

Oomp.— CaiFe.(PO,)«.Fe<OU>.6H.O  or  6Ca0.8Fei0..4PsO».19HaO  a  Fhosphonu  peBfr 
oddeSS'O.  iron  aesqutoxide  37-8,  lime  19-5,  water  I9-8  —  100. 

AnaL— Beisslg.  I.  c 

P.O.  84  01  E^Oa  84-84  AWO.8-90  CaO  14-81  IKg0  9«E  H.0  90M  =  98-87 

Pyr^  etc— B.B.  fuses  easily  to  a  shining  black  magnetic  globule.  Easily  decomposed tay 
Slydrochloric  acid. 

Obi.— In  nodules  in  a  bed  of  clay  at  Batteobeig  In  Rhenbh  Bavaria.  The  extoior  of  the 
nodules  is  yellowIiAt  or  reddish  brown  impure  caldoferrite. 


663.  BORIOKITS.   Delvsuxeue  (fr.  Lenben)  ITautr,  Jb.  O.  lU-ichs.,  6,  68. 1854;  (fr.  Nak> 
covlc)  Bwieky,  Nat.  Zs.  Loios,  Marcli,  1867.   Bonckite  Dana,  Miu.,  688,  1868.  BorycUte. 
Keniforni  massive.    Cninpact,  wilhout  rleiivage. 

H.  =  8'5.  G.  —  2  CdO-  3'707.  Luster  weak  waxy.  Color  reddish  brown.  Streak  the 
lame  as  color.  (Opaque. 

Oomp.— Periiaps  (Kg.)  CaiFe.(P04)«.12Fe(OH).  +  6H|0.  Yala  and  Helmhacker  givs  for 
Ihe  material  dried  over  calcium  cliloridc,  2CaO.SFetOt.aPiO».16H|0  or  perhm»  ChCSFto^ 
Pi0..7H,0.   Jb.  Mln..  817,  1875. 

AnaL— 1,  t.  Hauer,  I.  c.   8,  Boricky,  1.  c 

P,0.       Fe.O,        CaO        MgO  H.0 

1.  Leoben  |  SO-49        62-30        816  —         10-06  =  100 

2.  Nen&covic  19*85        62  99        7-29        0  41         19  06  =  100 

Pyr.,  etc— Yields  waicr.   B.B.  fuses  easily  to  a  black  mass.   Soluble  In  hydrochloric  add. 
Obs.— From  Leoben  Iti  Btj  riti,  and  in  a  Lower  Silurian  schist  at  NcdbcovIc  in  Bohemlk. 
RiCHBLLiTB  Ctnro  and  BetpreU,  Aou.  Soc.  O.  Belg.  Hem.,  10,  86,  1 888;  Ceajtfo^  U 
9St  1884. 

'Massive,  compact  or  foliated.   H.  =  8-8.   G.  =  8.   Luster  greasy.   Color  yellow. 
Anal.-— 1,  8,  CeOao  and  Dcsprels.   8,  4,  Cesiro,  1.  c. 

P.O.     Fe,0,    Al.O.     CaO  H,0  HF 


1.  28-78  88  71  1  81  5-76  SSm  610^  611  =  lOO-M 

t,  38-55  —  1  79  6  58         —  —  — 

8.  eompaet  ^7  28  89  68  3  82  6  18  6-90*  25-64  1-38  =  9S-6S 

4.  JMiated  25-49  89-67  8  64  7  19  8*47*  88-68  0  96  =  lOO-QB 


»  At  100*.  ^  Al  a  red  heat.  *  Ifygroacop. 

Oesaro  cnlculatee  Ihe  formula  4FeP,O>.FVi0F.(0H)«  -f  SBHaO. 

B.B.  fuses  easily.   Dinolvos  readily  in  adds. 

OcsuTS  with  balloyslte,  allophane.  at  lUolielle  near  YM,  Belghin. 
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664.  ZaROOONZTB.  Oclthedml  Areeilltite  of  Copper  (fr.  Comwnll)  ^rn.,  PhU.  Trana., 
174,  1801.  Rnshleigh  s  Biit.  Miu..  2.  p|.  3.  R.  11.  1802.  Litiseuera  Wtm.,  1803,  Liidwig's  Mln., 
3.  SIS.  1804;  Kartten.  Tab.,  6i  1608.  LiDseolcupfer  Hautm.,  Hatidb ,  1091.  1813.  Lirokoa- 
jnalacbit  pt.  JfeAi.  Onindr..  180,  1898.   Chalcophadt  Otoektr,  Haodb.,  898, 1881. 

MonocHnic.  Axes  i:i.6=s  1*3101  :  1  :  1*6808;  /S  =  88"  33|'  =  001  A  100 
Des  Cloizeaitx'. 

100  A  HO  =  52'*  49i',  001  A  101  =  60"  58|',  061  A  Oil  =  59"  14|'. 
Fonut  mdlO, /);  e(011.  1-i). 

ADgles:  wm'"  =  lOS'  SV,  niffl'  =  74"  81';     =  •118*  Sff.tMs  48'  IC.  m'e  =  "^r  54'. 

Crystals  thin,  resembling  rhombic  octahedrons,  faces 
in,  0  faintly  striated  |  iatersection  edge.    Rarely  granular. 

Gleavafe:  m,  e  indistinct.  Fracture  snbconchoidal  to 
nneren.  Imperfectly  sectile.  •  H.  =  2-2*5.  G,  =  2*882 
Bonrnon;  2*926  Haid.;  2*985  Hermann;  2*964  Damour. 
Laster  vitreous^  inclining  to  resinons.  Color  and  streak 
sky-blue  to  verdigris-green. 

Optically  -.  Ax.  pi.  and  Bx,  X  Bx«  A  ^  =  —  85". 
Dispersion  p  A  v.   Axial  angles,  Dx. ' : 

8H.^=77'34S'         .  -.  aE,  =  183- S4'.        Abo  SBr  «  182' 8y  mearored. 
8H^,  =  77'  18*  8E,  =  188"  ST 

8U..U  =  76'*  57{'         .  -.  8£bi  =  188'  46'  SEn  =  188*  ST  meanirad. 

Gonp. — A  hydrous  arsenate  of  alumiDlnm  and  copper,  formula  uncertain;  tiie 
analyses  correspond  near  ly  toCu^AI(AsO.),.3OuAI(OHj,50H,O  or  18CaQ.4Al,0^ 
SA8,0,.55H,0  =  Arsenic  pentoxide  :f8*9,  alumina  10*8,  cuprio  oxide  35*9,  water 
24*9  =  100.    Fhosphoms  replaces  part  of  the  arseuio. 

AnO^l,  Bennaon,  J.  pr.  Ch..  33,  396,  1844.  8,  8,  Dmr.,  Aon  Ch:  Phy>..  13,  414, 184& 

AstOi  P«0»  AUOi  GuO  H,0 

1.  Cornwall  O.  =  3  865        88-05  8  78  10-65  86  88  85  01  Fb.0)  0*98  =r  100 

8.       *'      O.  =  8*864        88-88  8-48  O  M  87*18  86-49  =s  98  06 

S.       "                           88-40  8-24  10  09  ■67*40  86-44  =  98*37 

Ptt.,  etc.— In  the  closed  tube  gives  much  water  and  tuniB  oIlTe-green.  B.B.  cracki  open, 
but  does  not  decrepirate;  fuses  less  readily  tliau  oliveuite  to  a  dark  gray  slog;  ou  cbarcMl  cracks 
open,  deflagrates,  and  gives  reactions  like  oHrenite.   Soluble  In  niiilc  acid. 

Oba.— Crystals  oc^sionnllyan  inch  In  diameter:  usually  quite  small.  With  various  orct  of 
C0K>cr,  pyrite,  and  qunrtz.  nt  Wbeal  Oorland,  Wheal  Muttrell,  and  Wheal  Unity,  In  Oomwall; 
alao  In  nunnte  crysials  at  Herrengrund  in  Hungary;  and  in  Volgtland. 

Named  from  Aetpus,  pale,  and  tcovia,  pomer, 

BfC^'  Fropr.  Opt.,  a,  71.  1859.   '  L.  c..  and  N.  R,  144, 1867. 


«B5.  OHBNinnZITB.   Adam,  F.  Pi$ani,  C.  R,  63,  690,  1866. 
Massive  to  compact. 
Fracture  snbcoticlioitlul.    H.  =  3*5-4-5.   Ot.  =  3-93  approz.   Luster  vitreouft. 
Oolor  dark  green,  olive-green  to  greenish.  yello,w    Streak  yellowish  green. 

Comp.— Somewhat  uncertain,  perhaps  (Groth)  Cu,(FeO)^,0.  +  3H,0  or 
SCnO.Fe,0,.AiB,0,.3U,0  =  Arsenic  pentoxide  38*2,'iron  sesqnioxide  26*5,  cuprio 
<nide  26-3,  water  9*0  =  100.    In  anals.,  BO  :  Ab,0.  =  6:1  nearly,  not  5  : 1. 

AnaL—l,  Ptsaal.  t  c.  after  deducting  10-8  p.  e.  sand.  8,  Bflletmud.  Piob  CoL  Soe.,  1. 
XIS.  1884. 

AstO.   P,Oi  FeiOt  CuO  CaO  H,0 
%,  Cornwall      82-80     2-80   25  10   81-70   0  84   8-66  =  100-80 

Utah  85-14     —    37-87  26-81   0  44  9-88  AliO.0-66.MgO  616,  quarts  0-40s:99-81 

Pisanl  refers  here  an  approximate  snnlysls  by  Chenevlx,  5tb  Ed.,  p.  583. 

^T.,  ato.— In  the  closed  tube  usually" decrepitates  and  yields  water;  Ixcoaam  brown  afiec 
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caletimtlon.  B.B.  on  cbmrcoal  fuses  easily,  glTlnc  out  sraenlcal  fames,  uid  Invlng  a  ViaA 
msgiieUo  bcoriii  nfth  graias  of  copper.  £iuily  soluble  la  tlie  acids. 

Obs. — From  Corawall,  iDvoWed  in  r  quartz  rock  in  small  compact  masses,  from  vliu^ 
gangue  It  Is  difficult  to  separate  !(  entirely.  Also  from -the  American  Eagle  mine.  Tintic  dh- 
trlct,  Utah,  with.oliTenite,  conichaldte,  etc;  it  occurs  In  irregular  patcbea  scattered  thitragk 
tb^ore. 

Hbhwooditk.   J.  H.  OoUina,  Hiu.  Mag..  1,  11,  1676.    0.  Le  JTdm  Fotter,  ibid.,  p.  a 
In  botryoidal  globular  masses  liaviog  a  cryatallioe  structure.  Fracture  coochoidaL  H.  = 
4-4-S.  O.  =  8-07.  Color  turquois-blus.    Streak  wblte  with  bluish  greon  tinge.  AmlyNi, 

PaOt     A1,0.    Fe^Oi    OuO      CaO  H.O 
1.        ^S-M      18-24      S-74      710      0'54      1710  810. 1*87,  lo«  8  07  =  100 
8.        48-80        «        —      7-00       —  10-60 

The  Iron,  lime,  and  silica  are  redded  as  due  to  Impurities.  In  the  closed  tube  decrepftttet 
dightly,  gives  off  water,  and  tumsltrown.  B.B.  infusible,  colors  the  flame  green.  Copper 
reactloDi  with  borax. 

OccuTi  on  Ibnonlte  it  the  West  Phenix  mine,  ComwalL  Named  from  Hr.  Wnt  iorj 
Henvood. 


650.  OBAXiOOSIDERrFB.  Chalkoslderit  VUnwnn,  Syat  Tab.  Ueb.,  8S3L  m 
XtMkelru.  J.  Ch.  Soc.,  30,  686,  1875. 


Triclinio.  Axes  d:i'.i  =  0*7910  : 1 :  0*6051;  or  =  92** 
y  =  lO?"*  41'  MaskelTue. 

100  A  010  =  •TO"  4',  100  A  001  =  85"  22|',  010  A  001 


^onns; 

«  (100.  a) 
b  (010,  ^f) 
m  (110, 1') 

em  =  81*  10* 
od  =s  8°  60' 
^  =  18°  0* 
•K  =  19'  W 


M  (720,  -t^) 
«(620,'H) 

g  (»io. 
Off   =  28*  ir 

ok  =  •44'  50* 
nJf  =  76*  0* 
bu    =  'SI'  88* 


68',  fi  =  »3' 
=  85"  45f '. 

jr  (iio. '/) 

«  (Oil,  M) 
k  (Oll.'l-i) 

Vk  =  «60*  41' 
«*  =  «4*  41' 
OK  =  76*  SS* 
a*  =  "OS*  47 


Cornwall.  Kaskelyne. 
Titreona. 


Crystals  small  with  prismatic  faces  striated;  nsusllf 
anited  in  sheaf-like  groups;  also  as  crystallipe  incmstatioiu. 
Cleavage:  ifc  (Oll)  easy.  IL  =  4-5.  G.  =  3-108.  Lasts 

  (Tolor  light  siskin-green.   Streak  pale  green. 

COTtt^^Cn0.3Te,0,.2P,0,.8H,0  =  Phosphorus  pentoiide  28-8,  iron  aesqui- 
oxide  48*6,  copper  oxide  8*0,  water  14*6  =  100. 
AaaL— Flight,  quoted  by  Itaskelyne,  1.  c. 

P.O.       AB,Or      Fe.O>      A1.0.      OuO        H)0»  UtO* 

8808        0-61        48-81         445        8'15        ISOO        tr.    =  100« 

»  Loss  at  100*  C.  0-46,  at  120*-t80*  additional  loes  018;  lemainda  at  a  red  heat 

Obs.— Occurs  in  bright  green  crystals.  Implanted  on  andrewsite  at  the  West  PboeDii  Diine, 
Cornwall.    Also  as  a  thin  crystalline  coating  on  dufrenite  at  Sayn,  Westphalia  (UIImaoDl. 

Akdrkwbith  Matkelyne,  Chem.  News,  24.  99,  1871,  J  Ch.  Soc.,  28,  686.  1875.  New 
chalcosiderite.  Occure  In  globular  disks  with  radiated  structure  reseroblioK  wavelUtc.  H.  =  4. 
G.=  8-475.  Color  bluish  graen.  Streak  bhwkish  green.  Analysis.— Flight,  J  Ch  8oc.,  » 
086,  1676. 


P.O. 
S6-09 


Fe,0^ 
44-64 


FeO 
711 


GnO 
10-86 


HaO 

0-eo 


H,0 
8-79 


Al.O, 
0-08 


CaO 
0-06 


810. 
0-48  s 


A  little  llmonlte  Is  probably  present  as  Impurity.        _  „„„  ^  r,  n.iM 

The  nucleus  of  the  andrewsite  globules  alToided  :  P,0, 13-28,  Fe.O,  TS  Oa.  Wi*^ 

HiO  7-85,  CuO.MnO  tr.,  SIO,  1-48  =  99  84.   This  corresponds  to  6Fe,0,.P.0..6H.O. 

Oha. — Occurs  In  Cornwall  on  a  quartzose  veinstone  associated  with  limonite  ami  gOlW 

«nd  interpenetrated  with  a  mineral  resembling,  if  not  identical  with,  dufienite. 
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667.  OOTAZTTB.  I>amour,  Bull.  Soc.  Mtn..  7,  204. 1884. 
Q'etragonal  or  bexagonnl.   In  bidbII  rounded  gniinB. 

Cleavage:  basal.  H.  =  5.  O.  =  8-&6.  Color  yvUowisli  white.  Beml'tnnqiareiit.  0|rtl- 
nlly  uniaxial.  posittTe,  Richard. 

Oomp. — A.  lilghlr  basic  phosphate  of  aluminium  aud  calcium,  CaiAliaPtOti.9HiO  or 
BCa0.6AUOi.PtO».9H|0  =  Fhosphorus  pentoxide  14'S,  alumina  Si  d.  lime  171.  water  le  S 
=  100. 

AnaL— Dtmour,  1.  o. 

F.0. 14-87  Al,O>60M  CaO  17-88  H/)  16-87  =  09-68 

P7r.—B.B.  fuses  irltli  difBculty  on  thin  edges;  becomes  blue  when  ignited  and  moistened 
vltb  cobalt  solutiou.  Gives  off  water  in  the  closed  tube  and  turns  white  and  opaque.  Not 
attacked  by  acids. 

Ob*.— From  the  diamond  washings  of  Mlnas  Gemes,  Brazil. 

Named  from  the  province  in  which  the  principal  diamond  localities  occur. 

A  phosphate  was  described  by  Damour  in  1853  (L'Institut,  78)  which  may  be  a  related  min- 
eral. Compact,  of  a  pale  or  dark  briclt-red  color.  Scratches  glass  feebly.  O.  =  8*104.  Sup< 
posed  by  Diimour  to  be  a  hydrous  phosphiite  of  aluminium  and  calcium.  B.B.  in  a  tube  gives 
conriderable  water,  and  in  n  platinum  crucible  at  a  red  heat  loses  12*70  p.  c.  ot  Wjater.  Found 
Iq  rolled  pebbles  iritb  the  diamond  send  of  Bahia. 


668.  FLUMBOOUMBUTB.  Flomb  rouge  en  stalactites— tantot  en  globules,  de  Litle, 
Bemeste  Letlres  Miu.,  2,  390.  1779;  Crist.,  3,  899,  1783.  Sel  adde-phosphorfque-martlal  0.  de 
Laumont,  J.  de  Pbys.,  28,  ]t8d.  1780.  Plomb-gomme  da  Laumont.  Aliimintate  de  Flomb  avec 
eau  de  comblnaison  Berz.,  in  his  Nouv.  Min.,  28-%  1810.  Bleigumml,  Blei-aluminat,  etc.,  Bsn., 
Schw.  J.,  37.  69,  1810  (trl.  ]r.  Nouv.  Min.).  NaUve  Aluminiate  of  Lead  Smithaon,  Ann.  niil., 
14,  81. 1810  (citing  Berz.,  and  also  n  letter  by  de  Laumont,  in  which  S.  Teuoant  (who  died  In 
181S)  ia  said  to  have  first  analyzed  plombgomme  and  made  it  a  combinattoo  of  oxide  of  lead, 
alumina,  and  water).  Plomo  bydro-atumlneux  ff.,Tr.,  J,  410,  1822.  Gumuiispnth  Breith., 
Cbar.,  56,  1833.  Plomgomme  Beud..  Tr..  3,  1832.  Pinmbo-gummite,  8hep.,  Min.,  2,  118. 
1835  Plumbo  resioitc  Da7ia.  Min.,  230,  1837.  Blelgummi,  Gummibleispalh.  Bleihydro- 
alnminat.  Oerm.   Hitchcockite  Siep.,  Rep.  Canton  Mine,  Oa,,  1866.  Min.,  401,  1867. 

Hexagonal.  Reniform,  globular,  botryoidal,  with  sometiines  a  concentrio 
structure j  in  thm  crusts  j  compact  massive. 

H,  =  4-5.  G.  =  4-4-9;  4*88,  Naissifire,  Dufrfinoj;  4-014,  hitchcockite, 
Oenthj  Breithanpt  gives  6'42.  Luster  resinous  or  gnm-like.  Color  yellowish 
gray,  reddish  brown,  greenish;  also  yellowish  white;  sometimes  grayish  white, 
bluish.  Streak  nncolored.  Translucent;  sabtraosparent.  Optically  uniaxial, 
positive,  Bertrand*. 

Comp^Uncertam;  anal.  4  corresponds  nearly  to  Pb0.2Al,0,.P,0,.9H,0  = 
Phosphorus  pentoxide  19-4,  alumina  27-9,  lead  protoxide  30-5,  water  22-2  =  100; 
The  other  analyses  vary  widely. 

AnaL— 1-3,  Damour.  Ann.  Mines.  17,  191,  1840.   4,  Genth,  Am.  J.  Sc.,  23.  434. 1857. 

P.O.  SO,  A1,0,  PbO  H,0  Fe,0,  CaO  PbCl, 

1.  Hnelgoet      8  06  n  so   34*32  35  10  18-70   0-30   0  80   2  27  =   09  7S 

9.       '•           12-05  0  26   12  05  02-l5     618     —      —    6-24  =  100-92 

S.       "          1618  0-40    3-88  70-86    1  34    —     —    9  18  =r  90-78 

4.  SUeheoekite  16 14  —    25-64  39  04  30-86  0  90  1-44  CO,  1-98,  CI  0  04.  ioso1.0*48ssM-0a 

Berzeltus  made  the  mineral  a  hydrous  alumlnate  of  lead.  Damour  concluded  from  hts 
results  that  la  Berzelius's  investigation  the  phosphoric  acid  was  precipitated  with  the  alumina 
and  lead,  and  so  lost  sight  of.  He  observes  that  his  own  analyses,  though  so  widely  diflFereot. 
a^ree  in  affording  1  ■  1  for  the  oxygen  ratio  of  water  and  alumina,  and  regards  the  alumina  as^ 
present  in  the  slate  of  a  hydi-ate. 

Pyr.,  etc— In  the  closed  tube  decrepitates  aod.ytelds  water.  B.B.  In  the  forceps  swells  up 
lifce  azcolite,  colorBtiteflameazure-bluo,butisImperfectlyfused.  Oo  charcoal  gtves  in  addition 
a  faint  white  coating  of  lead  chloride  (Piattner).  With  soda  gives  metaTltc  load.  With  cobalt 
solution  gives  a  blue  color.   With  the  sodium  test  yields  a  plio!<phlde.   Soluble  in  nitric  acid. 

Oba.— Ocouis  in  clay-slate  at  Uuelgoet  in  Brinany,  associated  with  galena,  sphalerite. 
p^i:'ite,  and  pyromorphltei  also  In  a  lean  mine  at  Nuis»i^re,  near  Beaujeu;  at  Rougblen  Gill, 
Cumberland;  at  Mine  la  Motte,  MIsBoiiri(?);  at  Cnnlon  mine,  Ga.,  with  galena,  etc.  (httcheockiU). 

flamed  from  the  Latin  plumtom,  Uad,  and  gummi,  gum.  The  Identity  of  de  Lisle's  mtnenl 
'wbioh  was  cameliaU'like  m  color)  with  plombgomnie,  though  questioned  by  de  Laumont  i& 
bis  early  paper,  ia  admltted  In  hli  letter  dted  in  Ann.  Phil..  14.  81, 1810. 
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The  mfneral  looks  asnally  like  drops  or  coattogs  of  gum.  also  at  times  somewbtt  TSkt 
dialcedmiy  or  allopbane.  It  dlffei-s  frooi  globulAr  p^rumarplilte  or  sphalerite  iu  not  tKug 
flhrous  within.  The  hiteheoekite  occurs  in  botryoidal  crusts  and  thin  coatines.  white,  bltiis4, 
yellowish,  or  greenish,  altophaoe-like,  sometitnea  concentric  in  structnte;  Sitepanl  gim  H. 
s  8-75-8,  and  says  that  it  loses  29  p.  c.  on  Ignition. 

R«£-i  Bull.  Soc.  MiD.,  4.  87, 1881. 


Uraulte  Group* 

069.  TORBBRNTTB.  Mica  viridls  cryst.  (fr.  Job.)  «.  Bom,  Lithoph.,  1,  43. 1772.  GrtiEer 
Glimmer  (fr.  Saxony)  W«m ,  Uieb.  Cronst..  217.  1780:  Torberit  Wern.  (earliest  mtne):  Kani  . 
Ueb.  Wern.  Verbess..  48.  1798  [later  spelt  ToHtemite.  as  in  Ludwig's  Wera.,  1,  806-  IHA  . 
Chalkolith  [put  near  ChloriteJ  Wern.,  13ergm  J.,  876,  1789;  Uraokalk  durch  Kupfer  geflrht. 
Uranitea  spathosus  pi.,  Klapr..  Schrlft.  Gea.  N,  Bail..  9.  278,  17ti9;  Beiir,,  2,  217. 17»7.  Vnn- 
gliiumer  Wern.,  1800,  Ludwig,  1,  55,  1808.  Urane  oxydS  K,  Tr.,  1801.  Urauite  Aikin,  Mm.. 
1814.  Uran-Mica  Jameton,  Syst.,  1820.  Uraupbyllit  Breith.,  Char.,  I!^  riiosphfW  of 
Uranium  containing  Pbos.  Copper  R.  Phillipt,  Ann.  Phil.,  6,  57,  1828.  Phoepbate  of  LininiaB 
and  Copper  Ben.,  Jabresb.,  1828.  Kupfer-Uranit  Oerm.  Copper-Umnlte.  Iwberile  B.dM 
517.  852.   Cuprouranit  Bretth.,  B.  H.  Ztg.,  24,  303,  1665. 

TetngonaL    Axis  6  ~  2-9361;  001  A  101  s  7V  11}'  Schranr. 


Formi(*i 
c  (001,  0) 
a(100. 

M  9  80*  dS- 

«v  u  89"  58i' 
«  u   41'  «H' 

eo  =  "44" 

«€  a  Sr  31i 

«y  =  55'  44' 

=  68'  S»- 

«r  =  68*  2' 


m  (110.  /) 
X  (lOS, 
«  (207,  H) 


c  (8  0'10. 
0  (108,  H) 
e(807.M) 


V  (102.  i-i) 
r  (809,  H)T 
«  (101,  14) 


30'  584' 
33'  4 
89*  58- 
41"  50 
48°  15' 
44'  21 
44"  ^ 
51°  25' 
56"  83- 
63°  22 
68°  15' 


Haiism. 
L6vy 
Mvy 
Hbg. 

G.  &  L. 
Kk. 

Scbi-auf 
Levy 

Kk.  (calc.) 

Hauam. 

Levy 


M   =  71'  llf 


H 
el 
ev 

sex' 
oo' 

w 


46"  4' 

64°  ir 

72°  12' 
41°  68' 
69°  17' 
71°  81' 
84°  2' 
61°  14' 


I  (112,  *) 
«(3».  {I 

70*  Sff  G.  A  L 

71"   1  Kk. 

71"  28'  Hbg 

46=  10-  L£v- 

64*  a?  Le«, 

73*  G  ft  u 


w  =  79"  y 

-  84"  38' 


Crystals  usually  scjuare  tables,  sometimes  very  thin ,  again  thicJc ;  less  of  ten 
pyramidal.    Also  in  foliated^  micaceous  aggregates. 

Cleavage:  c  perfect,  micaceous.  Lamina;  brittle.  H.  =  2-2'5.  G.  =  S'i-S-fi. 
Luster  of  c  pearljt,  other  faces  subadamatitine.  Color  emerald- and  grass-green, 
and  sometimes  leek-,  apple-,  and  siskin-green.  Streak  paler  than  the  color. 
Transparent  to  subtranslucent.    Optically  uniaxial;  negative. 

Comp, — A  hydrous  phosphate  of  uranium  and  copper,  Cu(UO,),P,0,  +  8H,0 
iT  Cu0.2UO,.P,0,.8H,(3  =  Phosphorus  peiitoxide  151,  uranium  trioxide  Cl"2, 
rtipper  8*4,  water  15*3  =  100.   Arsenic  may  replace  part  of  the  phosphoros. 

AoaL-l,  Werther,  J.  pr.  Ch..  4?,  884,  1848.'  2,  Pisani,  0.  R.  63,  817. 1861.  8,  duuth. 
cu.  News.  13,  188,  1866.   4-6.  Wiokler,  J.  pr.  Ob.,  7,  10, 1878. 


P.O. 

As,0, 

UO. 

CuO 

H.0 

1.  Corowall 

14-34 

59-08 

8-27 

15-89 

^  97-08 

97-57 

2. 

140 

59-67 

8-50 

15-0 

sand  0-40  s 

8. 

ISM 

1-96  • 

61-00 

8-66 

1416 

CaO  0  68  = 

100-M 

4. 

18-91 

8-tO 

62-10 

807 

1501 

=  10319 

5. 

1354 

824 

60-71 

8  18 

15-86 

=  100-98 

=  86« 

6.  Bchneeberg 

1425 

66-76 

892 

14  70 

quartz  4-81 

Cburcb  finds  that  there  Is  no  loss  in  taew  or  dry  air.  at  100°  H  I  p.  c.  (6H(0).  and  tbe  nat 
upon  ignition. 

Pyr.,  etc.— In  the  closed  tube  yields  water.  In  the  forceps  fuses  at  2-5  to  a  Uackisb  na^' 
and  colors  the  flame  green.  With  salt  of  phMpborus  givea  a  green  bead,  wbkh  whh  Ud  «b 
charcoal  becomes  on  cooling  opaque  red  (copper).  With  soda  on  chaicoal  gtvet  •  ^mt  tf 
copper.  Soluble  In  nitric  acid. 
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UBANITB  GROUP:  ZEUWSRITB-AUTUNITS.  8C7 

Ob«.— GTuuQis  -Lake  formerW  afforded  apleudid  crystBlltzationa  of  this  epebles,  and  also 
TlDcroft  aDd  Wb«al  BuHer,  nearRedruili,  and  elsewhere  in  Cornwall.  Fouml  also  nt  Johano- 
seorgeostadt,  and  Kibvustock  sud  Schoeeberg.  In  Saxooy:  in  Bohemia,  at  Joachfmsibal  and 
Ziunwald;  in  Beleiuin,  at  Vielaalm.  A  variety  from  ProTldrace  in  Cornwall  fs  in  8-dded  tablet 
with  a  ]ow  nynunld,  and  bts  a  leek  green  color,  wItta.O.  =  8*888-8*873  (Breltb.,  B.  H.  Zt«.,  34. 
803,  1885) 

As  ooted  Iwlow,  some  so-called  torberoite  belongs  to  the  corretpoodiag  arsenate,  zeunerite. 

First  named  torberite  {torbernife)  by  Werner;  after  the  cbemist  Torber  Bergmann  {Lot. 
Ttirbernus,  as  written  by  Bergmauu  hinueif].  llien,  thia  naming  after  persons  naving  been 
denouuceit  as  iin  InnuTutton  (see  Karstcn's  Werner's  Verbess.,  43, 1798),  Werner  substituted 
0Meoliteitr.  ^ftAiro*,  eepner,  signifying,  as  he  says,  "tin  Kupferhaltender Stein ")  In  allusion 
to  Bttrgmiuin's  ilvtermlnation  in  ITSO  that  the  mineral  wus  niuiiaie  of  copper.  When,  finally,  it 
was  shown  by  ICIiiprotfa  lo  be  an  ore  of  uranium  insteud  of  copper,  Weroer,  wttb  Karsten  and 
Others,  ibrew  aside  chaieotite,  because  false  in  siguitlcation,  and  useil  Uranglimnur.  Chalcolite 
kas  since  crept  back  again,  but  Is  no  more  appropriate  now  than  It  was  uxty  years  ago.  The 
name  0rierit6  was  wrfiten  as  It  should  be.  tor^ernite,  by  some  mInenlQglats  of  the  but  century. 

.  Both  this  species  and  the  autuuiie  have  gone  under  the  common  name  of  vmmUa;  the  former 
also  an  Copper-uraniU--  the  latter  Linu-vranite. 

R«£.— >  Min.  MittU.,  181,  1878.   *  This  list  contains  the  forms  noted  by  Mln.  Heuh, 

3,  820,  1887.  augles  quoted  by  Diifr6iioy  and  repeated  by  Htr.,  Min.,  617,  1882;  Hausm.,  Hln.. 
2.  1104,  1847;  Gri'g  and  Lottsom,  HId.,  884,  1858,  whose  list  hs  here  poled  contains  seTeral 
angles  not  given  by  Mir  :  Hbe.,  Mlti.  Not.,  6,  41,  1868;  Kk..  Mln.  Buflsl.,  6,  86,  1666.  As 
suggested  by  Schrauf,  some  of  these  observations  may  have  been  made  mi  the  foiknrlng  q>ede% 
zeunerite,  bo  that  the  .list  of  forms  is  not  above  doubt. 

060.  ZEUNERFFB.  Wei$b<uh,  Jb.  Min.,  207,  1873;  816,  1878;  Jb.  Berg-HUtt.,  1877. 
Kupferuiaoiie,  Kupfer-Vrangllmmer,  pt. 

Tetragonal.    Axis**  =  2*9125;  001  A  101  =  •71*  3'  Weiebach'. 

Forms' :  e  (001,  0);  a  (100.  i-i),  s  (107.        p  (407.  ^-i),  « (101,  U),  i  (201.  8.^). 

Angles:  «s  =  S8"  85i'.  ep^Wtf.  u  =  t\'9,  ct^^^X^',  «^     88' ffT 

In  tjibular  crystals  resemblinf^  tprbernite;  tXm  acnte  pyramidal. 

Cleavage:  c  peiiect;  a  distinct.   Fracture  unereu.   Brittle.   H.  =  2-2*5, 
O.  =  3'3.    Luster  on  c  pearly.   Color -grass-^een  to  emerald-  and  apple-green. 

Comp, — An  arsenate  of  copper  and  uranium  corresponding  its  the  phosphate 
torbernite,  Ca(UO,),As,0,  +  8H,0  or  Cu0.2TJO,.Ab,0,.8H,0  =  Araenic  pentozide 
22*3,  nrauinm  trioxide  56*0,  oupnc  oxide  7*7,  water  14  0  =  100. 
AaaL- Winkler,  J.  pr.  Cb.,  7.  8. 1878. 

As.0.  M  M  UO.  56*86  CuO  7*49  H.0  15*68   =  89*97 

9jT^  etc.— Yields  arsenical  fumes  on  cbarcoal,  and  with  soda  gives  a  globule  of  copper, 
Solnbfe  in  nitric  acid. 

Obs.— First  found  with  other  uranium  minerals  at  the  mine  Weisser  Hlrsch,  near  Schoee- 
berg.  Saxony;  the  crystals  rest  upon  quai-tz  or  upon  iron  ocher.  Also  found  at  Oeisterhalde, 
near  Joachlmsthai;  WheHl  Gorland,  Cornwall,  on  smoky  quarU  with  cbalcocite and  melaoonitej 
and  Zinnwald,  Saxony,  on  quartz. 

Named  for  the  Director  of  the  Academy  at  Freiberg. 

ArU£— Winkler  (1.  c,  p.  14)  has  obtained  zeunerite  artlfldally,  having  the  following  com* 
wsitlon:  As.0.  83-11.  UO.  97*81,  CuO  7  01.  H.0  14*65  =  100-98.  .  ,  , 

Bef^<  Schneebcrg,  1.  c.  Schrauf  gives  00  =  68"  SO* ,  which  varies  widely  from  the  allied 
opecsies;  headdaf  (c*  =  76*  46'),  Min.  Mlttb.,  188.  1878.  Cf.  also  (orbemlte.  ref.  ■;  the  two 
Bpecies  were  probably  early  confounded. 

€61.  AUTUNTFXI.  Var.of  Uranglimmer,  Urankalk.orChnlcolite,  (!^au(AmpnK>rt(>1819. 
Sel  A  base  de  cbnux,  I>u  I'oxide  d'uraoe  joue  le  rOle  d'acide,  Ben.,  N.  Byst.  Mio.,  205,  1819. 
ITnsilt^^.,  Jnbrefb.,  4.  46.  182S.  Jtalk-Uranlt,  Kalk-Urauglimmer.  Qerm.  Lime-Uranite. 
.A.utunite  B.  A  M.,  619,  1862.   Calcouranit  BreHh..  B.  II.  Ztg..  24.  802.  1863. 

Ortborhombic,  but  approacliing  the  tetragonal  species,  torbernite,  closely. 
Axes  i\h  -.t  -  0-9875  :  1  :  2-8517  Des  Cloizeaux', 

100  A  no  =  44"  38^',  001  A  101  -  ^lO"  54',  001  A  Oil  =  70"  404'. 
Storms:  a  {\^.  i-V),  b  (m.  U),  c  {m,  0).  m  {\\%  I),  «  (101.  l-i).  «(0ll.l4),  <(113.iV 
Angles:  c  89"  17'.    ««' =  141' 48*,    «' =  141' 41'.  -rf  =        48',   IT  -  79- »»; 

ur"  =s  TO'  8' 
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868  PBOapSATJSS.  ARBENATB8,  ETa 

In  thin  tabular  crystals,  nearly  tetragonal  in  form  and  deviating  bnt  elight'i 
from  torbemite  in  angle;  also  in  foliated  aggre&;ates,  with  micaceous  structure. 

Cleavage:  basal,  eminent.  LamlnsB  brittle.  H.  =  3^*6.  6.  =  3-05-3'19i 
Luster  of  c  pearly,  elsewhere  subadamantine  Oolor  lemon-  to  sulphur-jelior. 
Straak  yellovish.   Transparent  to  translucent. 

Optioally  — .  Ax.  pi.  \  h.   Bx  X  c   Az.  angles,  Dx.: 

a)  SE  =  60*  57'  at  17'.  67'  S3"  at  47',  56*  86'  at  711',  W*  8*  at  81*.  64*  10*  at  91'. 
(8)  »E  =  5&*  46'  at  17%  S?"  46'  at  864'.  55°  34'  at  47',  68°  18'  at  711',  50'  12'  at  M'. 
BefTOctive  ladex:  j8  =  1*673 

Comp. — A  hydrous  phosphate  of  uranium  and  calcium,  probably  analogoof  to 
torbemite,  Ca(UOJ.P,0,  +  8H,0  or  Ca0.2UO,.P,0,.8H,0=Thoephorus  pentoiida 
i6*6,  uranium  trioxide  62'7,  lime  6-1,  water  15*7  =  100. 

Borne  analyses  give  10  and  others  13  molecules  of  water,  but  it  te  not  certain  that  the  ' 
tlonal  amount  Is  esseDtinl.   Cf.  below. 

AnaL— 1.  Wlokler,  J.  pr.  Ch.,  7,  13.  1873.  3-4,  Church.  J.  Cfa.  Soc.,  38.  109,  1673.  ! 
8^  JoniHttaz,  Bull.  8oc.  Hln.,  10, 17, 1887.  Also  5th  £d..  p.  586. 


P.O. 

UO, 

CaO 

H,0 

1.  Falkenstein 

1509 

63-34 

611 

16-00 

=  90-44 

3.  Corowall 

t 

18-84 

60-00 

5-01 

18-95 

=  97-80 

8.  Autun 

14-83 

61-84 

6-34 

10-66 

-  100-56 

4.  " 

1 

18-40 

60-84 

6-81 

30  83 

=  99-88 

6L  Abulagascar 

1€08 

55-06 

«-5i 

33-08 

FeiOi  i-80  = 

Church  found  that  the  mean  loss  of  water  (anals.  3,  8,  4)  in  dry  air.  I'n  weuo  and  at  100* 
(or  in  eaeuo  alone),  was  15*08  p.  c  .  and  at  a  red  heal  4*68  p.  c.  more.  He  concludes  that  uoalctni 
crystals  coutaiu  10  p.  c.  HiO,  or  if  dried  in  naeuo,  3HiO. 

The  early  analysis  of  Berzelius  ^ave  15  48  p.  c.  HiO  =  8  molecules. 

Pyr.,  etc.— Same  as  for  torbernite,  but  no  reaction  for  copper. 

Obi. — Autuuite  Is  found  usually  with  uranloiie  and  other  minerals  containioe  uranium:  alie 

associated  with  silver,  tin,  and  Irou  ores.  Occurs  in  the  Siebeueeblrge,  in  the  nomsttiw  of  t 
trachytlc  range;  at  Jubanneeorgenstadt  and  Eibeustock;  Falkenstein  In  Saxon  Voigtlt'd: 
at  Lake  Onega.  Wolf  Island,  Russia;  near  Limoges,  and  at  St.  Symphorieu  near  AutiioLftf- 
merly  at  South  Basset,  Wheal  Edwards,  aud  neiu*  St.  Day,  Englnnd 

In  the  U.  Slates,  occurs  sparingly  at  the  feldspar  quarry  in  Middletown,  Conn,,  aasocaud 
with  columblte  and  albfte.  In  minute  tabular  crj^U  aud  thin  scales,  of  light  green  and  lenxn- 
yellow  colors;  with  uranlnite  at  BtanctaTille,  Conn. .  also  in  minute  crystals  at  Chesterfield, 
Mass.,  on  the  quartz  or  albite,  and  sometimes  In  the  red  centers  of  tourmalines;  at  Acwonb, 
N.  H.,  straw-yellow  and  light  green;  alsoinagnelsst^uarryonthc  Schuylkill,  near  Pbiladelpliia. 
about  i  m.  above  the  suspension  bridge.  Iq  K.  Carolina,  at  the  Flat  Rock  and  othLT  micamioa 
In  Mitchell  Co.;  in  Alexander  Co.   Found  in  the  Black  Hills,  S.  Dakota;  at  Silver  Reef,  I't&ii 

Berzelius  calls  the  luanite  of  Cornwall  and  that  of  Autun,  respeclively.  ehaleoUle  and  vraiiife. 
In  his  article  announcing  the  composition,  to  JB.,  4,  146,  147,  1823:  and  the  special  appHcatkn 
of  uranite  to  this  species  dates  from  that  time.  Yet,  In  order  to  avoid  confusion  from  ilic  doubte 
use  of  the  name.  It  is  better  to  adopt  for  the  species  the  nune  of  twOunUe;  from  one  of  its  Mtti 
localities. 

Ref.— ■  Ann.  Mines,  II,  361. 1854;  14,  889, 1868.  Brezloa  makes  the  Jolianngcorgenftidt 
mineral  monoclinic,  with  ti  :  6  :  d"=  0-8468  :  1  :  0-8525,  /?  =  90'  80'.  Zs.  Kr..  3.  873. 1878. 

An  early  paper  on  the  ciystailiaation  of  "  Oxyd  of  Uranium"  (probably  including  both  iff- 
bemite  and  autunlte),  with  two  testes,  is  givm  by  Phillips  In  Trans.  O.  Soc,  3, 113, 1816  (nad 

Feb.  18X5J. 


URANOSPtNZTB.    Weithaeh,  Jb.  MIn.,  816.  1878;  Jb.  Berg-BatL,  1897. 
Orthorhombic.   Axes  ^  :  5  :  ^  =  1 : 1 :  2'9136  approx. 

Forms  i  c  (001,  0);  q  a'O'ia  iV^t  9  (108^  H).  f  (101, 1-i),  i  (013.  f  i). 

Angles :   cff  =  16'  15'  (meas.  17').      =  «  =  •65'  83',  er  =  71*  8'  (meas.  71^'). 

In  thin  tabular  crystals  rectangular  in  outline. 

Cleavage:  c  perfect.  =  2-3.  G.  =  3*45.  Color  siskin-graen.  Optieillr 
biaxial. 

Comp. — Probably  an  arsenate  of  uranium  and  calcium  corresponding  to  sotmi' 
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ite,  Ca(U0,),A8,0,  +  8H,0  or  Ca0.2tJ0,.A8,0,.8H,0  =  Arsenic  pentoride  22*9, 
nranium  trioxide  57*2,  lime  5-6,  water  14*3  =  100. 
AaaL— Winkler,  J.  pr.  Ch.,  7,  11, 1878. 

As.0. 19-87  UO.  09-18  GaO  6  47  B,0  1019  =  100-91 

Chardi  urges  fbat  the  water  nuy  cornspoDd  to  10  equinlenti  Instead  ttf  8,  Min.  Hag.,  1. 
888,  1877,  — V  t~  "1 

Obs,^ — Occurs  with  unminite  and  various  secondary  uranium  minerals  at  Neustidtel  near 
Schneeberg,  Saxony. 

Artlfr— Obtaioed  by  Winkler  (1.  c)  br  mixing  uranium  nitrate  wlUi  a  solution  of  lime  In  an 
excess  of  arsenic  acid.  The  minute  yellow  crystals  gave:  AsiOi  88*01,  UOt  59*01,  OaO  6'(& 
H,0  14  87  -  10181. 


063.  PRAHOUIHOITU.  WeMaeh.  Jahrb.  Berg-Htttt..  1877,  Abhandl.,  p.  4a  Barium- 
uianite. 

Ortborhombic.    In  crystals  similar  to  autnnite. 

Cleavage:  c  perfect;  a,  6  distinct.  G.  =-  3-53.  Luster  pearly  on  c.  Color 
yellow-green.   Transparent  to  translncent.    Optically  biaxial.   Bx  J_e.   2£  = 

15*'-20*. 

Comp.  —  A  pbosphate  of    barium  and   uranium  analogous  to  antunite, 
Ba(UO,),P,0,  +  8H,0  or  Ba0.2UO,.P,0,.8H,0  =  Phosphorus  pentoxide  14*0, 
nruiinm  trioxide  56*7,  baryta  15*1,  water  14*2  =  100. 
AnaL— Winkler,  quoted  by  WelBbach. 

PiO.  lS-06  UOi  56-86  BaO  14-57  H.O  18  M      100  48 

Earlier  analyses  by  Georgi,  and  Uwao  Imal,  gave  confirmatory  resalts.  Churcb  (Min.  Mag., 
1,  984, 1877)  finds  that  in  vaeuo  over  B1SO4,  at  90°  O.,  6H|0  go  off;  and  the  remainder  (8BaO) 
■t  a  red  heat. 

Oba.— Occurs  In  quarts  veins  near  Falkenstein,  Saxon  VoIgUand.  Formerty  called  autunlte 
(Ume-uranite}. 


664.  FHOSPHDRAK7LXTB.  F.  A.  Oenth,  Am.  Ch.  J.,  1,  93,  1879. 
Occurs  as  a  pulverulent  incrustation;  consisting  of  microscopic  rectangular 
scales,  with  pearly  luster.    Color  deep  lemon-yellow. 

Comp.— Hydrons  nranium  phosphate,  (UO,),P,0.  +  6H,0  or  3ITO^P,0,.6H,0 
=  PhoBphoms  pentoxide  12*7,  uranium  trioxide  77*6,  water  9*7  =  100. 

AaaL— 1,  Genth.  1.  c;  la,  same,  after  deducting  the  lead  oxide,  present  as  impurity. 

P.0,  UO,  B,0  PhD 

1.  11-80  71-78  10-48  4*40   =  97*91 

la.  13-08  76-71  11-21  —    =■  100 

Pyr.— B.B.  in  the  closed  tube  yields  water,  and  becomes  brownish  yellow  on  cooling. 
Easily  soluble  in  nitric  acid. 

ObBr— Occurs  with  other  uranium  minerals  at  the  Flat  Rock  mine,  Mitchell  Co.,  N.  C; 
iacruats  the  quartz,  feldquu-,  and  mica;  also  at  the  Buchanan  mine. 

C66.  TRSaBBTTIl.    Weiibach,  Jb.  Min.,  870.  1871. 

Monoclinic.   In  thin  tabular  crystals  |  b,  resembling  gypsum;  crystals  united 
in  druses. 

Cleavage:  b  perfect.    G.  =  3*3.    Lnster  on  cleavage  face  pearly.  Color 

Comp. — A  hydrous  uranium  arsenate,  (U0j),A8,0,  +  12H,0  or  3TJ0,.Afl,0,. 
]  3H,0  =  Arsenic  pentoxide  17*6,  uranium  trioxide  65-9,  water  16*5  =  100. 

j&naL— Winkler;  two  other  analyses  on  material  less  pure  gave  concordant  results,  J.  pr, 
t;ii.-  7,  7,1873. 

A8,0»  10-64  UO,  63-76  H.O  14-81   =   98  21 
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Obi.— Occurs  with  walpurgite  and  otlier  uranium  miDerals  at  the  Weiner  HliBCfa  mine  at 
Neostftdtel,  near  Sclinetiberg,  Stxony.   Named  after  the  luiaing  adtniaiBtntor,  R.  TrOger. 
Beported  with  uranlDite  from  the  Bald  Mountain  mlniog  dtetrict,  Black  Hilb,  8.  udnta. 
For  remiu-kB  on  the  fbnn,  of.  Sclirauf.  Hln.  Mittb..  18S.  1872. 

Fritzscheitb  BnUhaupt,  B.  H.  Ztg. ,  34,  802, 1665.  A  mlnenl  much  resembllug  antunlu 
in  Its  four-sided  quadratic  (or  nearly  so)  tables,  with  a  perfect  basal  cleavage;  with  HT  = 
G.  =  8*504?;  vitreous  to  pearly  in  luster;  reddish  brown  to  hyacinth-red  in  color  and  stieik; 
tnuislucent;  affording  Fritzsche  (1.  c.)  reactions  for  uranium,  manganese,  vanadium,  pho^>honu. 
and  water.  The  red  color  is  attributed  to  the  manganese,  and  it  Is  considered  a  mangan-unmile 
containing  some  vanadium.  It  occui-s  with  crystals  of  autuuite  and  torbcrnile  at  Neuhammer, 
near  Neudeclc  in  Bohemia,  in  a  hematite  mine;  at  Jolianngeorgenstadt,  of  fine  red  color,  vitli 
torbernite.  Ked  crystals  in  groups,  supposed  to  be  this  mineral,  have  been  observed  aa 
specimens  of  uranite  from  Autun,  aud  from  Steiuig,  near  Elstevberg,  in  ^xon  Voigttand. 

66S.  WAIfURaiTB.  Walpur^n  A.  WeUbaeh,  Jb.  Mln..  870,  ISH;  1,  1877;  Jb.  Berg- 
Him.  Sachs.,  1877. 

Tricliuic.    In  thin  scale-like  crystalB  resembling  gypsum;  asuBlIy  tabnl&r|i 
and  twins  with  h  as  t winning-plane;  aometimes  a  feather-like 'striation  on  a, 

Meaanred  angles:  mm  -  62*^  30',  fXfi  =  73"  18',  be  =  70"  52',  cm  =  80'  40*, 
Of*  -  83°  59',  bm  =  59*'  2',  ft/i  =  53*  50'.  Extinction-angle  8*  with 
vertical  axis  in  plane  normal  to  b,  16°  for  tvin,  WeiRbach-Groth\ 

Cleavage:  o  distinct.   H.  =  3*5.   G.  =5*76.   Lnster  adamantine 
to  greasy.    Color  pomegranate-  and  wax-yellow. 

Comp. — Probably  a  basic  arsenate  of  bismuth  and  aranium, 
Bi.,(UO,),(OH),,(AsO^),  or  5Bi,0  .3U0..2A8,0..13H,0  =  Arsenic  pent- 
oxide  11*9,  aranium  tnoxide  23-4, bismuth  trioxide  60*1,  water  5*6=100. 
AaaL-Winkler,  J.  pr.  Cb.,  7.  6. 1878. 

Afl,0»  UO,  Bf,0,  H.0 

11-88  20-29  ei-48  4  S2   =  97-92 

18-08  20  54  09-84  4-65   =  97-68 

Oba.— Occurs  with  triVgerite  and  other  unuiluin  minerala  at  the  Wcdsser  Hlncb  mine  st 
NetutOdtel,  near  8chneebe»,  Saxony. 

Bi£->  Zb.  Er.,  1,  98,  1877.   Cf.  Bchrauf,  Hln.  Hitth.,  183. 1872. 

667.  RHAaiTB.    Weiabaeh,  Berg-HQtt.,  Abb.;  Jb.  Mln.,  S02,  1874. 

In  crystalliDe  aggre^tes,  spherical  or  mammillary,  smooth  on  the  surface. 

Fracture  subconchoidal.  Brittle.  H.  5.  G.  =6-83.  Luster  resinons  to 
adamantine.  Color  yellowish  green,  sometimes  wax^yellow.  On  the  edges  trans- 
lucent. 

Comp,— Perhaps  (Bg.)  2BiA80,.3Bi(OH),  or  6Bi,0,.2Aa,0,.9H,0  =  Arsffliic 
pentoxide  lS-7,  bismuth  trioxide  78*8,  water  5*5  =  100. 
Awd^WInkler.  J.  pr.  Ch.,  10, 190, 1874. 

AsiOt  Bi«0.     Fe.Oi,Al|0,      CoO  CaO  HiO  gugae 

14-20  72-76  1-62  1-47  0-50  4*62  8  26    —  9B-4S 

Pyr.,  etc— Easily  soluble  In  hydrochloric  acid,  with  difficulty  in  nitric  acid.  -  In  the  matnss 
decrepitates,  and  crumbles  to  a  yellow  powder,  giving  oB  its  water;  on  charcoal  fumble. 

Obs.— Occurs  ou  bismutite  and  quartz,  accompanied  by  walpurgite,  at  Uie  Wi^Bser  EDnA 
mine,  Neust&dtel,  near  Schneeberg,  Saxony. 

Named  from  pd^  {payoi),  grape,  In  afluslon  to  the  color  and  botryoidal  grouping 

668.  BUXITB.   Schrai^f,  is.  Kr..  4,  277,  1879. 

In  very  sleniier  acicular  crystals,  deepIy^  striated  vertically;  extinction  paralld'. 
Also  as  an  incrustation  in  irregular  particles,  granular  and  rough  or  spherieil. 
reniform,  with  partial  concentric  fibrous  structure. 

H.  =  3-4.  G.  =  3*79.  Color  emerald-green  to  blnish  green.,  pale  green,  or 
whitish;  streak  somewhiit  lighter.    Translucent  to  transparent  in  fine  fibers. 

Conp. — A  hydrnted  basic  arsenate  of  copper  and  bismuth,  bntformnia  doubtful 
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Sehnnf  mggests  30CnO.Bi,O,.5A8,O,.22H,O  =  ArBonio  pentoxide  32-0,  bismnth 
triozide  12'9,  onpric  oxide  44*0,  water  ll'l  =  100. 

AaaL— 1.  Schnuf.  1.  c.  3.  Uillebnud,  Am.  J.  8a,  36,  SOS,  1888;  also  Feuce  Proc  Col. 
8oc,  1,  151. 1880. 

0.         AsiO.  F,0.  B1,0.   CuO  ZnO  H.O 

1.  I      80  45       18  07   48  21     —    11  07  FeO  1-52,  CaO  0  88  =  10015 

8.Utah8-79      f  38-79  0  06   11  18  48  89  3-70  11  04  Fe,O.0»7,OaO 036, SiO.0-43=W-81 

Pyr^  etc — In  dilate  nitric  acid  the  mineral  ia  Instantly  covered  with  a  layer  of  a  brilliant 
trhite  powder  of  bismuth  arsenate,  insoluble  in  the  acid;  the  copper  arsenate  f^oes  Into  nlutlon. 
On  ignition  becomes  blacltish  green  and  gives  off  water.  Roasted  on  charcoal  gives  a  silver- 
white  bead  of  copper  and  bismuth,  with  a  coating  of  bismuth  trioxide. 

Oba. — Occurs  with  bismuth  ocher,  biamutite,  and  torberolte  in  the  GeisterganK  at  Joachims- 
thai.  Also  at  WUtichea,  Badeo,  in  crevices  in  barlte  with  etytbrite.  In  Utsb,  Tintic  district 
at  the  Mammoth  mine  in  tufts  of  minute  acicular  ciystals  in  a  kwselj  coherent  gaague. 

Named  after  Bergtatb  A.  Hixa. 

Bai^  CroH.  Am.  J.  Sc.,  36,  806, 1888;  et  Schnuf.  1.  o.,  who  makea  It  oblique  6*  to  0*. 


Antimonates;  also  Antimonites,  Arsenites. 

A  number  of  antimonatee  have  been  included  in  the  preoeding  pages  among 
the  phosphates,  arsenates,  etc.    CL  pp.  754,  803,  804. 

669.  Atopite  Ga,Sb,0,  Isometric 

670.  Bindlieiinite        Contains  FbO,Sb,OpH,0 


671. 

Bometto 

CaSb.0, 

67ft 

Vadorite 

(PbCl)SbO, 

67a 

Bodemite 

Ph,CI,A8.0, 

674. 

OdiTolite 

Pb.Cl,Sb,0, 

67fi. 

Trippkoito 

nGuO.A8,0,? 

Tetragonal  i  =  1*0257 

Orthorhombio  07490  : 1  : 1-0310 
Tetragonal  or  Orthorhombic 

Orthorhombio  0*9050  :  1  :  2*0137 
Tetragonal  i  =  0*9160 


669.  ATOFITB.   A.  E.  N<yrdentkidld,  6.  FSr.  FOrh.,  3,  876,  1877. 
Isometric;  in  octahedrons,  with  cube  and  dodecahedron. 
H.=  5'5-6.   G.  =  5*03.   Xiuster  greasy.    Oolor  yellow  to  resin-brown.  Trans- 
Inoent. 

'  Comp. — Perhaps  calcium  pyroantimoiiate,  Ca,Sb,0,  or  2CaO.Sb,0,=Antimony 
pentoxide  74*1,  lime  25*9  =  100.  Iron,  man^nese,  and  the  alkali  metals  are  also 
present. 

.^jiaL— NordenskiOld,  1.  c. 

^  Sl>,0.  73-61       FeO  2  79       MnO  I  tB       CaO  17  85      K,0  0  86      Na.0  4  40  =  100  04 

etc— B.B.  in  forceps  in  O.F.  unchanged.  On  charcoal  In  R.F.  sublimes  in  part, 
rusc^  fii^t  with  difficulty,  and  gives  flnallv.  when  the  antimony  pentoxide  Is  all  reduced  to 
Llie  metallic  stale  and  driven  oflT,  a  dark  infusible  slag.  In  salt  of  phosphorus  dissolves  to  a 
-U-ai*  t>cad,  yellow  while  liot,  and  colorless  on  cooHug.  Insoluble  in  acids;  decomposed  with 
i  jOicu  1  by  fusion  with  sodium  carboohte.  Easily  reduced  by  hydrogeo. 
'  OlMk — Occurs  spaHngly  in  octahedrons  embedded  in  hedyphane,  wliich  in  turn  forms  little 
I    ^  jn  rhodonite,  at  Lftugbau,  in  Wermland,  Sweden.   Named  from  aroxof,  wMtwual. 
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BcHKEEBEKOiTE  A.  Breziiut.  Vli.  G.  Reichs.,  813,  1880. 

Isometric;  in  small  (O'5-l  mm.)  octahedrons.  Fracture  concboidal.  Brittle.  CttnvvM 
dodecahedral  Id  traces.  H.  =  6'S.  G.  =  4*1  Weidel.  Luster  vitreous  to  adarauidDe.  ('  < 
honey-yellow.  Transparent.  Consists  principally  (Weldel)  of  calcium  and  aniimoDT,  vi  t  v 
little  iron,  and  traces  of  copper,  bismuih,  zinc,  magnesia,  and  sulphuric  acid.  B.B.  Infii'.i 
becomes  slightly  brown.  Insoluble  iu  acids.  Found  by  Lhotsky,  at  Schneeberg,  Tyrol.  t-  > 
the  union  oi  anhydrite  (or  gypsum)  with  cbalcopyrite  and  magnetiie. 

07a  BnroamMlTU.  Blei-Nie»  (fr.  Nerchinsk)  Karvt.,  Tab..  60,  77.78,  1800  .in  - 
ftnal.  by  BindhHtn,  Schrift.  Ges.  Nat.  Fr.  Beriin.  10,  374,  179^).  Antimonate  of  Lead.  A: . 
monbleispath,  AntlmonsaureB  Blelozyd,  Oerm.  Stibiogalentt  Qloek.,  Syn.,  257, 1847.  Bldi  i^y  - 
Ifieot.  Mfo.,  888,  1849.   PfalUte  Adam,  tabl.  Miu.,  87,  1868. 

Amorphons,  reniform,  or  spheroidal;  also  earthy  or  incmsting.  Stracr: - 
sometimes  curved  lamellar. 

H.  =4.    G.  =  4-60-4-76  Siberia,  Hermann;  5-05  white,  Cornwall,  lit-:  " 
4-707  brown,  ib.,  Heddle.    Luster  resinous,  dull,  or  earthy.    Color  white,  u. 
brownish,  yellowish.    Streak  white  to  grayish  or  yellowish.    Opaque  to  translm^ ; ;. 

Comp. — A  hydrous  autimonate  of  lead,  but  analyses  vary  widely  and  no  grj.m 
formula  can  be  given. 

Aniil.  1  gives  nearly  Pb,SbsO,  -f-  4HiO  =  Antimony  pentoxide  30-3,  lead  protoiidp '."if 
water  6-8  =  100.    Other  varieties  give  2PbO.SbiOt.8H,0.    Anal.  7,  made  on  appartuMr  vr 
pure  materinl,  gives  3b,0»  :  PbO  :  H,0  =  5  :  8-8  : 11,  and,  as  noted  by  Dunnington,  mostnu  .!  '-  - 
give  the  molecular  ratio  PbO  +  8b,0.  :  H,0  =  1  :  1  or  1  :  3.  | 
AnaL— 1,  Hermann,  J.  pr.  Ch.,  34,  178.  1845.    3,  C.  Stamm.   Pogg..  100.  61!*.  h':  | 
8.  4,  Heddle,  Phil.  Mag..  13,  138.  1856.   6,  Dick,  ibid.    6,  Mixter,  King's  Rep.  G.  Surv.  *  u 
Par.,  a,  759,  1877.   7.  Dunnington.  Free.  Amer.  Assoc.,  183,  1877.   8,  Wait,  Trans.  Am.  U< 
Mng.  Eng. .  8,  SI,  1880.   Also  W.  F.  Hillebmnd,  Proc.  Col.  Soc ,  1.  119, 1884,  an  Impure  nrii'; 
from  Secret  C^on,  Neroda. 

G.  Sb,0,  PbO  H,0 

1.  Nerchinsk      4-e-4-76  81  71  61-83  6-46  =  100 

3.  Horhausen  41  18  48  84  5-48  Fe,0.  8-85,  CnO  0-84  =  99-50 
8.  Cornwall,  vthUe  {  43  33  46  86  11-74  =  100-98 

4.  "       brovm  46  70  48  94  6  68  =  97-37 
6.        "  47-86  40-73  11-91  =  100 

6.  Nevada  51*94  40  89  4-68  Ag  0-88,  FeiO,  0-60.  Inaol.  1-68  =  lOD 

7.  Sevier  Co.,  Ark.  4-78  49-67  40-86  5  98  Fe,0,  3-98,  SiO.  114  =  10013  [= 

8.  "         "  41-73  45-88  B-00  rfe,0, 8-06,  AIiO,  4-05,  SiO,  1-84,  Ag  U'Jl 

Pyr.,  etc.— Id  the  dosed  tube  gives  off  water.  B.B.  on  charcoal  reduced  lo  a  nieCi'V 
globule  of  antimony  and  lead,  coating  the  charcoal  white  at  some  distance  from  the  »m\,  ^u-i 
yellow  nearer  to  it. 

Obs.— A  result  of  the  decomposition  of  other  antimouial  ores;  thus  at  Nerchinsk  in  ^iUnV 
Horhausen;  near  Eudellion  in  Cornwall,  with  jamesonite,  from  which  it  is  derived,  etc.  Id 
U.  States,  in  Sevier  coimty,  Arkansas;  also  Montezuma  mine,  Humboldt  valley,  Nevada. 

Bleinieriie  is  German  for  Lead-l^ney-iU !  and  Btibiogalenite  implies  the  presence  of 
or  lead  sulphide;  hence  the  substitute  above  after  the  earliest  analyst  of  the  species. 


671.  ROBCEITB.   Romgine  Dantour,  Ann.  Mines,  20,  347,  1841;  3,  170,  1853. 

Tetragonal.   Axis  6  =  10257;  001  A  101  =  45*  43^'  Damour*. 

In  groups  of  minute  octahedrons  o  (111).  Angles:  oo'=71**  12',  (»"=*llO'jO'. 

Cleavage  none.  H.  above  5'5,  G-.  ~  4*713.  Color  hyacinth-  or  honej-yellov. 
Double  refraction  strong*. 

Comp. — An  antimonite  of  calcium,  perhaps  CaSb.O,  =  Antimony  69*8,  oxygen 

14-0  (antimony  trioxide  83-8),  lime  16-3  =  100. 

The  analysis  gives  more  nearly  Oa«SbiOi  =  Antimony  68-4,  oxygen  16-0,  lime  19'il  = 
AnaL — Daoiour,  1.  c. 

O  15-83       Sb  63-18     Fe  1*81  HnO  1-31  CaO  16-39  SiO,  aol.  0-96  insol.  190=»^ 
or  Sb,0. 40-79   Bb,0, 86-82  FeO  170         1-21         16-89  0-96  1-»=»K 

Fyr.,  etc— B.B.  fnses  toablackish  slag.   With  borax  affords  a  colorless  glass  In  lb'' 
flame,  a  violet  in  the  outer  (manganese).   With  soda  on  charcoal  gives  white  andmooii'  turn  * 
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and  globules  of  metallic  aDtlmoay;  fused  on  platlDum  foil  with  soda  gives  a  bluish  green 
amuganate.   loaoluble  ia  adds. 

Ob*.— Romeite  was  found  by  B.  de  Lorn  at  St.  Marcel  In  Piediuoot,  In  small  oests  or 
veiDs  in  the  gangue  which  accompaDles  manganese,  consisting  in  part  of  feldspar,  epidote, 
quartz,  Hmonltf,  and  greenovite. 

Named  by  Damour  after  the  crystallograpber  Rom£  de  Lisle  (or  Rom€  de  I'lsle,  l?Sft-1790). 

Ra£.— '  L.  c.   ■  On  tbe  anomalous  douUe  refraction  see  Btd..  Bull.  Soc.  Min.,  4,  240,  i88L 


673.  NASORim  FU^ofot,  C.  R.  71,  287,  406,  1870. 

Orthorhombic.  Axes  d:h:d  =  0-7490  :  1  :  1-0310  Ces&ro'. 
100  A  110  =  36°  50',  001  A  101  =  54°  0^',  001  A  Oil  =  45° 


Forms') 

a  (100.  t-i) 
6  (OlO.  P-l) 
c  (001,  0) 


«(480,  i-f) 

q  (380,  »■  f) 
r  (180.  ik) 


e  (108.  i-i) 

C  (is-0-8,  V-i) 

V  (101,  W) 


«  (SOB,  t-i) 
d  (301,  3-i) 
e  (708,  i-i) 


Also  doubtful  « (S7-17-13),  y  (17-6-4). 


524'. 

a  (11  0-8,  V-*) 
f  (Oil,  1-1}  tw.  pL 

*  Ull,  1) 


mr"'  =  68'  89' 
oo'    =  88'  20i' 
rr*    s  47'  (W 


=  108°  C 
=  182*  54' 
IX   =   91'  45' 


f)p'  =  Sr  84' 
fj)"  =  ni9'  ^ 


m"'  62*  28' 
op    ss*46'-  18' 


Twins:  tv.  pi.  /  (Oil),  hence  croBsing  at  angles 
of  nearly  90  (f.  2),  since  W  =  91"  45'.  Crystals 
fcabular  \a%  also  prismatic  H  t 

Cleavage  a,  very  perfect.  H.  =  3*5-4.  G.  = 
7'03.  Lnster  resinous  to  adamantine.  Color  smoky- 
brown  to  brownish  yellow.  Streak  yellow.  Trans- 
lacent. 

Optically  +.  Ax.  pi.  \  h.  BxX<'.  Ai.  angle 
large.    SH^  =  145°.  Dispersion  strong,  p  >  v.  Dx. 

Comp.— PbClSbO.or  PbSb.O..  PbCl,  =  Antimony 
30-5,  lead  52-4,  chlorine  9*0,  oxygen  81  =  100. 

Anid^l,  Plsani.  G.  R.,  71,  819^  1870.   3.  Flajolot.  1.  c. 
and  Zb.  a.  Oes.,  24,  47,  1873.   8,  Tobler,  Zs.  G.  Oes.,  24,  40, 1672. 


1. 


Fig.  1,  8.  OesAiD. 


Sb 

Pb 

O 

CI 

1.0.=  708 

81  17 

51-88 

8-33 

9*00  =  100-87 

2. 

81-55 

51-60 

8-00 

8-85  =  100-00 

& 

81-31 

50-69 

8-56 

8-15  H,0  0-67  =  99-98 

Pisani  gives :    8b,0,  37-40,    PbO  27-60,    Pb  26-27,    a  9  00  =  100-27. 

Pyr-,  etc— In  the  closed  tube  decrepitatea  and  gives  a  white  sublimate.  B.B.  on  charcoal 
yields  an  antimony  coatiugandaglobuleof  metallic  lead.  Added  to  ahead  of  salt  of  phosphorus 
saturated  with  copper  givts  the  blue  coloratinn  of  the  flame  due  to  copper  cliloride.  Soluble 
in  bydrfjchloric  acid. 

Obs.— From  Djebel-Nador,  in  the  province  of  Coiistantine,  Algiers:  it  occurs  in  cavities  in  a 
depopii  of  zinr  In  the  Nummulitic  limestone,  of.  Braun.  Zs.  G.  Oes..  34,  80,  1873: 

Ra£— <  Bull.  Soc.  Min..  11.  44,  1888.  CesAro's  position  Is  here  accepted,  as  also  his  lnter> 
pretailon  of  the  planes  and  angles  of  Des  Clolzeaux;  cf.  Dz.,  lb..  6, 1^,  1882,  and  earlier,  C.  R., 
73.  81.  1871. 


673.  BODEMTFB.  Ekdemit  A.  S.  Jfordenskiold.  G.  FOr.  FOrh.,  3,  879,  1877.  Hello- 
phyllit  G.  mink,  Ofv.  Ak.  Stockh..  4B.  574.  1888:  Hamberg,  G.  FOr.  FOrh.,  11,  229,  1889. 

Tetragonal'  (?):  In  acute  pyramidal  crystals,  p,  with  cp  =  52''-54*'  approz. 
Hamberg;  faces  strongly  striated  horizontally.  Also  in  crystals  tabular  |  c.  Gom- 
uionly  massive,  coarsely  foliated  or  granular;  also  as  a  crystalline  incrustation. 

Cleavage:  basal,  nearly  perfect.  Brittle.  H.  =  2*5-3.  G.  =  6 '89-7*14. 
r^nster  on  cleavi^  plane  vitreous,  on  fracture  surfaces  greasy.  Color  bright  yellow 
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to  green.   Translucent  in  thin  splintei's.   Optically  uniaxial,  native;  in  put 
also  biaxial. 

Ham  berg  shows  that  basaKcleHvage}  sections  of  beliopbyllite  are  Id  ptirt  normally  uniazHin 
part  biaxial.  In  the  caite  of  the  foliated  masses  (A)  the  lamellie  cross  at  right  angles  as  if  twioned 
about  a  prism  of  90°.  There  are  also  acute  pyramidal  crystals  of  tetragonal  foiTO  (B);  of  these 
sections  |  c  show  an  Isolroplc  ground-mass,  also  systems  of  doubly-refracting  lamellc  aa  if 
twinned  as  above;  the  lamelue  in  part  diagonal,  also  in  the  dhwction  of  a  dltetragoaal  prin 
<310).  Sections  of  ecdemite  showed  a  structure  somewhat  similar  to  that  last  mentuned. 
These  biaxial,  doubly-refmctlng  lamells  are  regarded  as  secoadary,  the  original  stnctun 
having  been  oormal  tetr^ooal.    Cf.  below. 

Comp.— Perhaps  (Flink),  Pb.As,0,.2PbCl,  =  Arsenic  triozide  12-1,  lead  prot- 
oxide 81-3,  chlorine  8  6  =  102-0  deduct  (0  =  201)  =  100. 

This  composition  is  analogous  to  that  taken  for  ochroltte,  whicli,  however,  is  based  on  the 
analysisof  a  very  small  amount  of  material.  Hamberg  shows  that  analyses  3-4  agree  morecloeely 
with  the  complicated  formula  Pb,iCl.As«Oi»  =  PbtAs«0it.4PbCU.  NoideD&iaid  sfTea  the 
formula  Pb>A^0«.3PbC!i. 

AnaL— 1,  NordenaklOld,  1.  c.  2.  Flink>  1.  c.  8,  4,  Hamberg,  1.  & 

ASiOiBbiOi  PbO  CI 

1.  Bedemli»  G.  =  7*14        10-60    —    88-49  8  00  =  108-09 

2.  Helitmhj/tUte      Q.  =  6*886        11*69     —    80-70   8  00  FeO.MnO  0  54  =  100-98 

8.  "        A  10-89   0-56   81  08   8-05  feO.MnO  0  07.  CaO  0-08  =  lOO-*! 

4.         "       B  10-49  1-38  80-99  7  96  FeO.HnO  016,  CaO  O  il  =101-00 

The  oxygen  equivalent  of  the  chlorine  (1*8)  Is  to  be  deducted. 

Pyr^  etc.— Fuses  easily  to  a  yellow  mass,  with  the  loss  of  lead  chloride  as  a  white  subli- 
mate; gives  a  characteristic  lead  coating  on  charcoal.  Soluble  readily  in  citric  acid  or  in  mm 
hydrochloric  acid. 

Obs.— Found  at  L&ngban,  Wermland,  Sweden,  iu  small  granular  masses,  embedded  in  s 
yellow  manganesian  calcite;  alsoas  an  incrustation.  Associated  crystals  of  a  sfmlUrcompodtioo 
were  regarded  by  NordenskiOld  as  orthorhombic  (see  below). 

Also  found  (heliophyllite)  at  the  HarsUg  mine,  Fajsberg,  Sweden;  tt  occurs  In  crystals  in 
druses  later  filled  with  tiarite  and  ineslte. 

Ecdemite  is  named  from  eKSrtnoi,  unutuai;  heliophyllite  from  ijXio^,  tun,  and  ipvXXoY, 
Uaf,  in  allusion  to  the  color  and  structure. 

R^. — ■  See  observations  of  Hamberg.  NordenskiOld  gives  the  angles  on  the  supposed 
orthorhombic  mineral,  dimorphous  with  ecdemite,  cp  =  85"  Ji4',  ppf  =  IS  32'.    BrOgger  gives 

g noted  by  Flink)  for  the  same  angle,  ep  —  65°  36';  the  cr^'stals  are  regarded  as  twins  or  lour- 
igs.   Flink  calculates  for  beltophyllite  the  axial  ratio  i:h:h  =  0-96W  :  1 :  2-S049  ooneqioiid* 
log  to  the  axial  ratio  of  ocfarolite. 

674.  OOHROZJTE.  Ochrolith  Q.  Ftink,  Ofv.  Ak.  Stockh.,  46,  9. 1889. 
Orthorhombic.    Axes  d:h:6  =  0-90502  :  1  :  3  01375  Flink. 
100  A  110  =  42"  8f',  001  A  101  =  65°  48',  001  A  Oil  =  63"  Z5^'. 

Fonui  c  (001,  0).   d  (101.  14),   e  (Oil,  l-I). 

Angles:  od  =  65"  48',   dtf"'  =  •48'  24',   «  =  68'  86i',   «"*  =  •98'  49',  de^lTV. 

In  Email  crystals,  thick  tabular  Q  c,  and  often  elongated  g  5  by  extension  of  d. 
Crystals  often  united  in  diverging  groups  having  the  macro-axis  in  common. 
Luster  adamnntine.  Color  sulphur-yellow,  sometimes  with  tinge  of  gray.  Trans- 
Incent. 

Comp.— Probably  Pb.Sb,0,.2PbCl,  =  Antimony  trioxide  16'6,  lead  oxide  770, 
chlorine  8-2  =  101-8,  less  oxygen  18  =  100. 

AnaL— Flink  on  0  2  gr.,  after  deducting  5  p.  c.  CaCO«. 

Sb,0,  [17-69]  PbO  76-53  Ci  7  72 

Dissolves  in  nitric  acid,  the  solution  becoming  turbid  upon  dilution;  also  soluble  in  can^ 
potash. 

Obs.— Found  sparingly  Id  the  Harstig  mine  at  Fajsberg,  Sweden;  occurs  in  dnues  witb 
barite,  mimetite.  hematite.   Named  in  alludon  to  the  bright  sulphur-yellow  color  ftom 
bright  yellote,  and  AiOof,  atone. 
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676.  TBIPPKmm  Samow  and  mm  Saih,  Zb.  Kr.,  K,  246, 1880.  Bull.  Soc.  Mtn.,  3. 17& 

Tetragonal.   Axis  6  =  0-9160;  001  A  101  =  42-  29^'  Rath. 

Forau:      m  (110,  /)      e  (881,  8)       « (818,  *-8) 
«  (001,  O)      u  (112.  i)      $  (814,  H)     «  (34-S  SO.  f-V) 
«(100,  o  (111,  1) 

Mtt'  -  •45"  18'  €€"  =  151'  8'  OTf"  =80'  86' 
(W*   =   68*   4i'  =  86'  66'     xai^*    =  80'  10' 

ee'  =  86°  28'  =  (SB-  28'     jy'"   =  81'  28* 

»*"  =  65'  ea*      tra'  =  48'  11'    if"    =  17"  81' 
«»"  =  104'  40* 

Habit  octahedral,  crystals  small,  brilliant. 

Cleavage:  a  perfect;  m  less  perfect.    Color  bluish 
green.    Optically  uniaxial,  positive,  Dx. 

Comp.— According  to  a  qnalitative  examination  by  Damonr,  essentially  an 
arsenite  of  copper  («CnO,AB,0,). 

Pyr.,  etc.— Easily  soluble  in  adds.  B.B.  in  the  closed  tube  becomes  emerald-greea  on 
slight  heatiog.  tlieu  the  green  disappears  and  the  color  becomes  biowDisfa:  on  coDtioued  Igoition 
the  color  becomes  yellowiah  green  a  second  time.  Fuses  easily  to  a  green  slag.  In  the  open 
tube  gives  crystals  of  arsenic  trloxide. 

Obs.— Occurs  with  olivenite,  as  an  older  formation.  In  druses  in  masslTe  cuprite  from 
(^^po.  Chili.  Named  after  the  young  mlnerslogist.  Dr.  I^ul  Trlppke,  who  died  June  18, 


The  following  Hre  antlmonates,  or  antimonitea,  of  doubtful  character. 

Ahmioutb.  Antimoolte  de  Mercure  Domeyko,  Ann.  Mines,  6, 188,  1844.  Cinabrlo  suUdo 
Domepko,  Hln..  168.  1846.  Ammlolite  Dana,  Hin,,  684,  1830.  Antlmonlato  de  cobre  con 
ciDabrlo  terroBo  Domeyko,  Min.,  129,  1860. 

Earthy  powder.    Color  deep  red,  scarlet. 

Composition  doubtful,  but  regarded  as  aotimonate  of  copper  mixed  with  cinnabar  and  with 
other  Impurities.  Analyses  by  Domeyko  of  the  material  obtained  in  the  earliest  part  of  a  process 
of  levigation: 


Sb,0. 

CuO 

Hg 

S 

Pe,0, 

quartz 

H.0  and  loss. 

24-1 

16-9 

19-9 

8-8 

2-2 

248 

8-8 

28-S 

lS-6 

88-6 

8-8 

81 

81 

16-8 

281 

18-1 

19-8 

8-1 

1-1 

Rirot  has  found  in  a  similar  Bubstauce  from  Chill  (Ann.  Mines.  6,  666,  1864):  8b  86-0, 
Cu  12-2,  Hg  22-2;  Te  14  8,  Fe,8  ir.,  quartz  2*5,  O  and  loss  II  S.  He  observes  that  his  resolt 
Indicates  the  presence  of  mercury  teilutide  (cf.  coloradolte,  p.  64)  and  antimonlc  add  along 
with  aDtlmonate  of  copper. 

Found  in  many  of  the  Chilian  mines,  filling  cavities  lu  the  quartzose  or  arglllo-femiglnous 

SDgue  of  the  mercurial  tetrabedrlte.  aud  in  the  pores  of  the  imperfectly  compact  tetrahedrite 
elf,  and  has  proceeded  from  the  decomposition  of  this  mercurial  ore. 
Named  from  afifitov,  vermilion. 

F.  Field  has  analyzed  a  red  earthy  substance  from  Tambillos,  near  Coqulmbo,  Chili,  and 
made  it  a  c<nnpound  of  anllmonlte  of  mercury  and  sulpbantimonite  of  mercury;  but  there  is 
much  uncertainty  over  bis  results.    Cf.  J.  CU.  Soc.,  12,  27,  1860,  and  Mln.,  6tL  £d.,  p.  648. 

Arbqvifite  a.  Saimondi,  Mineraux  du  Perou.  Paris,  p.  167,  1878. 

Compact,  w«x-Uke.  Fracture  couclioidnl.  H.  nearly  6.  Color  honey-yellow.  On  the 
tmsis  of  a  qualitative  analysiB,  stated  to  be  a  siHco-antimonate  of  lead.  B.B.  ou  charcoal  fuses 
-with  difficulty,  yielding  buttons  of  lead,  and  gives  off  antimonlal  vapors.  Slightly  attacked  by 
nitric  add;  dissolves  slowly  in  hydrochloric  acid  to  which  a  little  nitric  has  been  added,  and 
leaves  a  residue  of  silica.  Occurs  sparingly  In  a  quartzose  gangue,  with  annntiferous  lead  car- 
bonate and  chrysocoUa,  at  the  Victoria  mine.  Hu  de  la  Trinitfi,  near  Tibaya,  Province  of 
^Itiequipa,  Peru. 

Barcbmitb  /.  W.  Mallet.  Am.  J.  Sc.,  IS,  806,  1878. 

Massive;  structure  finely  granular,  compact  or  porous;  also  columnar  (peeudomorphous). 
Fracture  tolerably  even.  Brutle.  H.  =  6'6.  O.  =  6*848.  Luster  dull,  earthy,  sometimes 
0ligbtly  resinous.  Color  dark  gray,  nearly  black.  Streak  ash-gray,  with  slight  green- 
fjsh  tint.   Anal.— J.  R.  Santos : 

Sb         S        Hg        Ca  O  H,0 

0011      2-88      20-75      8-88      [17-61]      4  73  (below  180'  G.  1-23)  SiO.  010  -  100 
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The  salpbur  Is  assumed  to  exfst  as  HgS,  and  is  accordingly  deducted  with  a  correspondiai; 
amount  of  mercury.  For  the  remaiudtir  the  following  atomic  ratios  are  then  obtminni. 
RO :  SbaO, :  SbaOi  -  4  :  1 :  5,  and  Sb,0. :  HaO  1 ;  5.  ITie  antimonic  acid  (8b,Ofc.5U,0.  is 
again  as8ume4  to  exist  indepeudently  tisan  impuilty,  and  the  formuhi  for  the  remainder  wrii'.cn: 

rSbt0i.4(R0)].(Sb3O«)»  correspondiog  to  a  normal  antimonate  RSbOi.   The  reBult  readied. 

however,  must  at  best  be  regarded  as  of  very  doubtful  value. 

From  Huitzuco,  State  of  Guerrero.  Mexico;  associated  with  livingstonite,  from  tire 
decomposition  of  wbicb  it  has  been  formed.  Named  after  Sr.  Mariano  fiarcena,  a  Hexicu 
mineralogist. 

CoBONGUlTE  Raimondi,  Mineraux  du  Perou.  pp.  88,  91,  1878, 

Amorphous,  earthy,  pulverulent,  sometimes  slightly  lamellar.  H.  =  2'5-8.  G.  =  S'ffii. 
Color,  exterior,  gmyish  yellow;  interior,  blackish,  with  luster  slightly  resinous.  Intinuiely 
mixed  with  small  quantities  of  sulphur,  antimony,  silver^  and  lead.  An  analysis,  after  the 
deduction  of  impurities,  gave: 

SbiO.  S8'97      FbO  31-48      Ag,0  7-82      Fe,0,  0*98      H.O  11*21  =  100 

It  fs  hence,  if  homogeneous,  an  antimonate  of  lead  and  silver.  Found  at  the  mines  of 
Hogollon,  Huaacavelica,  and  Empalme,  in  the  district  of  Corongo,  province  Pallasca,  and  at 
Paaacaucha,  province  of  Fomabamba,  Peru. 

Taznitb  Domeyko,  C.  U.,  86,  077,  1877;  Min.  Clilli,  Sd  Ed.,  p.  398.  1879. 

Amorphous,  more  or  less  libroiis  in  structure.  !Earthy.  Color  yellow.  Soluble  in  hydro- 
chloric acid.  Regarded  as  an  arsenio  antimonate  of  bismuth,  analogous  to  bindheimiie,  bat 
doubtless  lietero^eneous;  believed  to  have  been  derived  from  the  altemtiuu  of  some  sulphsrsenite 
or  fiulphantimontte  of  bismuth.  Very  impure,  from  the  admixture  of  varying  quantities  of  bifr 
muth  ocher.  An  analysis  gave  :  BUO,  (sol.  in  HNOj)  43  00,  Bi,Oi  (united  with  Sb  and  Ai) 
39-50,  Sb,Ot  5-29.  As,0>  13-30,  Fe,0,  7  00,  H,0  4*90,  Insol.  1*00  =  101-89.  Obtained  with 
other  bismuth  minerals  from  the  mines  of  Tuzna  and  of  Choruloque,  in  Bolivia. 

Some  oUter  related  aotimoDy  mhierals,  of  doubtful  character,  are  mentioned  oa  pp.  88^  8H. 


Fhosphatet  or  Anenates  with  Carbonates,  Snlphates,  Boratei. 

676.  DahlUte  2Ca,P,0,.CaC0..iH,0 

677.  Diadochite  2Fe,0,.2SO,.P,0,.12H,0  pt 

678.  Pittioite        Contains  Fe,0„  SO,,  A8,0„  U,0 

679.  Svanbergite  I 

Contains  Na,0,  CaO,  A1,0„  SO^  P.O^  H.O       fihombohedml  1-2063 

680.  Bendantite  h 

Contains  OuO,  PbO,  Fe,0„  80„  (P,A8),0„  H,0  Bhombohedial  1-1842 

681.  Lindackerite 

Contains  FeO,  NiO.  OuO,  SO,,  A8,0„  H,0 

682.  Lttnebnrgite  3MgO.B,0,.P,0,.8H,0 


676.  DAHLLTTB.    W.  C.  Brogger  and  H.  Bdekatrdm,  Ofv.  Ak.  Stockh.,  46,  493,  1888. 
In  cioiBts  with  fibrous  structure  normal  to  the  surface. 
H.  =  5.  G.  =  3-053.    Luster  resinous.   Color  pale  yellowish  vhite;  colorless 
in  thin  section.   Optically  uniaxial,  negative.   Double  refraction  slightly  greater 
.than  that  of  apatite. 

Coiiiik^20a,F,0,.CaCO,.iH,0  =  Phosphorus  pentoxide  39 -0,  carbon  dioxide 
6*0,  lime  53-7,  water  1-3  =  100. 
AnaL— H.  BackstrOm,  1.  e. 

P.O.         CO,         CaO        FeO        Na,0       K.O  H,0 

38-44         6-29         68  00         0  79         069         Oil         IS?  =  100-89 

Pvt.,  vtc. — Decrepitates  B.B.,  but  does  not  fuse.  Dissolves  in  cold  dilute  acid  with  tbe 
evolution  of  carbon  dioxide. 

Obs.— Occurs  as  a  crust  from  6  to  8  mm.  in  thickness,  upon  a  bright  red  massiTe  api^ 
at  Odegaard,  Bamle,  Norway. 


Digitized  by  Google 


100-26 


DIADOCBITE-PITUCITE.  867 

The  natural  suggestion  that  the  mineral  is  a  mechanical  mixture  of  apatite  and  calcite 
la  aniweied  hy  tiie  microscopic  examination,  showing  it  to  be  fresh  and  homogeneous. 

Named  for  the  brothers  Dr.  Tellef  Dahll  and  Jouaim  Dabll,  mlneralogista  and  geologists. 

UiPLTTE  /.  Orilier  [Add.  Soc.  6.  Nord.,  IS,  270.  1888-6&],  Bull.  See.  Min..  13,  100. 1800. 

Stated  to  be  a  Bilico-phospbate  of  calcium  occurring  lu  the  chiUk  of  Ciply  and  other 
points  in  Belgium,  associated  with  phosphorite.  Compusition,  liased  upon  an  analysis  of 
impure  mateml  :  4C'n0.2PiO«.SiO«?.  it  is  only  feebly  soluble  in  sulphuric  acid  and  hence 
can  be  separated  from  llie  eiiclosiug  mass.   No  physical  description  is  given. 

677.  DIADOOHITB.  Dladochit  BieiUi.,  J.  pr  Ch.,  10,  508.  1887.  Phosphorelsenshiter 
Bg.   Destiuezite  FtfHr  A  Jorituh,  Bull.  Soc.  O.  Belg.,  7, 117.  1881. 

Monoclinio.  In  microscopic  six-aded  tables,  perhaps  related  to  gypsnm  iu 
form  (Cesdro).   Beniform  or  stalactttic;  structnre  cnrred  lamellar. 

Fracture  couchoidal.  Fr^le.  H.  =3.  G.  =  2*035.  Luster  resinonu, 
inclining  to  vitreone.    Color  yellow  or  yellowish  brown.    Streak  uncolored. 

Comp. — Foi-miila  uiicei'tain.  Det<finezite,  anal.  4,  gives  2Fe,0,.2SO,.  P,Oj. 
12H,0  (CesAro)  =  Phosphoma  pentoxide  16*9,  sulphur  tfioxide  19'1,  iron  eesqui- 
oxide  38-2,  water  25-8  =  100. 

RammeUberg  calculates  for  anal.  1,  7Fe,O,.68O,.3P,O,.54H,0. 

Anal.— 1,  Plattner,  Kg.,  Min.  Cb.,  360,  1860.  2,  3,  CarDot,  Bull.  Soc.  Min.,  3.  80, 1880; 
the  material  in  2  was  broiro,  fitreous,  of  8  whitish,  earthy.  4,  CesAro,  Mem.  Soc.  G.  Belg.,  12, 
178,  IHUS. 

P.O.  ASiO,  SO,     Fe,0,    H,0   CaO  MgO 

1.  Amsbach  14  83     —     15-14'   39-69   30-35     -      —  =  100 

2.  Isere        O.     2  33      16-70   0  45   18  37    86  68   82  43   0  80    ir.   =  99  88 

3.  "  Q.  =2-10      1717     —    18-66    86-60   88-20   016    tr.   =  99  77 

4.  DesUoezite  16-76    —    18  86    87-60  SS'SS    —     —  H,0  bygr.  O  SO.  Insol. 

11-40  =  

•  14-9  p.  c,  Rg. 

Pyr.,  etc — ^Tlelds  much  water  In  the  closed  tube,  and  swells  up.  becoming  lusterless  aod 
opaque  yellow;  when  Ignited  gives  off  sulphuric  add.  B.B.  in  the  forceps  swells  up  and  fnlU 
to  powder,  but  carefully  igaitea  fuses  easily  to  a  grayish  black  slag,  and  colors  the  Hame  bluidk 
green.  On  charcoal  affords  a  steel-gray  magnetic  ^obule.  With  soda  affords  metallic 
particles,  and  gives  a  sulphide  wbich  blackeus  suver.  With  borax  and  salt  of  phosphorus  reacts 
for  iron.    Soluble  in  hydrochloric  acid. 

Obs.— From  alum-slate  near  Grafentbal  aod  Saalfeld  in  Thuringia.  Also  at  the  anthracite 
mine  of  Peychagnard,  IsSre,  France.  Named  from  StdSoxo?.  a  aueeMaor,  on  the  suppoaitioa 
that  it  is  an  iron  sinter,  in  which  phosphoric  acid  has  replaced  the  arsenic  acid. 

DutiMtite  occurs  In  yellowish  white  nodular  masses  of  an  earthy  aspect  on  the  sur&we, 
but  dull  on  the  fracture;  it  is  from  the  ampelite  at  Argenteau,  Belgium.  Named  after 
DesUnez. 

678.  FimOITB.  Elsenpecherz  KartUn  [not  WernX  Tab.,  66,  98,  1808.  Fer  ozyd£. 
resinlte  Hauy,  Tabl.,  98.  1800.  Plttizit  jETawmt..  Handb.,  266,  1818.  Eisenshiter  Wern.,  Hofhn. 
>lin.,  3,  b,  302.  1816;  4,  b,  141.  1817;  fr.  Freiesleben  O.  Arb.,  6,  74,  261.  Arsenetsenalnter 
Germ.  Pitchy  Iron  Ore.  Dlarsenate  of  Iron.  Sideretlne  Bev4.,  Tr.,  2,  609.  1833  [not  iVffAito 
Seud..  p.  484].   PlUidt  Haumn.,  Handb.,  1022, 1847. 

Reniform  and  masaiTe. 

H.  =  2-3.  G.  =  3*2-2-5.  Luster  vitreous,  sometimes  greasy.  Color 
"vdlowish  and  reddish  brown,  blood-red  and  white.  Streak  yellow  to  white. 
Translucent  to  opaaue. 

Comp. — A  hydrated  arsenate  and  sulphate  of  ferric  iron,  but  formula 
<loubtful;  perhaps  not  homogeneous. 

AnaL— 1.  Rg.,  Pogg..  62,  139, 1844.  2,  Id..  Min.  Ch..  884,  1860.  8.  Frenzel,  Jb.  Min.. 
787,  1878.  4,  Cburch,  Chem.  News,  24,  186,  1871.  6,  Genth,  Am.  J.  Sc.,  40,  SOS,  1890l 
A-lso  earlier,  5th  Ed.,  p.  589. 

As,0.    SO,  Fe.O,  H,0 
1      Seiglitzstnllen  84-67     5-30   54  66  [15  47]  =  100 

3     Schwarzenberg  26  70    13  91    84  85   24-54  =  100 

a     Freiberg  G.  =2  398      S9-58    13  84   39  27   25-16' CuO  0  94  =  98  74 

Bedruth  88  90     7  28   32  54   24  02      100  [810,1-92  =  100-09 

gfl    Utah  89-65    1  14  38  89   18-24  CuO  1*17,   FoiO.  (insol.)  4-06, 

»  At  100%  loses  16-56  p.  c.  H,0. 
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Anal.  SshowK  almost  no  sulphuric  acid,  GcDlh  calculates  4FeAsOt.Fe(OH)a  -|-  lOHiO.  A:i 
irua-sinter  mentioned  on  p.  8:21,  from  Nerchinsk,  analyzed  by  Uermanu  bad  tbe  compOfiitioD 
acorodite. 

Pyr^  etc. — In  tbe  closed  tube  yields  water,  and  at  a  high  heat  gives  off  sulphur  dioxide 
In  tbe  forceps  and  on  charcoal  like  scorodite.  With  soda  oo  charcoal  gives  arsenical  funei 
and  a  sulphide  which  blackens  silver. 

Ob*. — Occurs  io  old  mines  near  Freiberg  and  Schneeberg  in  Saximy,  and  elsewbm 
occurs  also  at  Redruth  in  ComwHlI.  An  ore  on  Hopkins's  farm  near  Bdenville,  N.  T.,  ii 
referrtid  by  Beck  to  this  species.  The  mineral  analyzed  by  Genth  (anal.  5)  was  fram  the 
Clarisxa  mine,  Tin  tic  district,  Utah. 


679.  SVANBERarm.  Svanbergit  IgtUtrSm,  6fv.  Ak.  Stockb..  11.  156.  1854. 
Rhombohedral.   Axis  6  =  1-2063;  0001  A  1011  =  64"  19*'  DaaW. 

Forms :  e  (0001.  0),  r  (lOll.  R),  n  (4041,  4),  F{5051,  5);  «  (0881,  -  2; 
Angles:  CT*  =  79'  48i',    of  =  81°  60*,    «  =  70"  15'.         =  W'25. 
nn'  =        Br,    VV  =  US'  1',   «'  =  10»'  IB',   rn  =  SS'  80*. 

In  rhombohedral  oryatals,  resembling  cubes;  also  in  modified 
forms. 

Cleavage:  basal,  perfect.  H.  =5.  G.  =  3-30;  2*571  Breith.: 
3*29  Blomstraud.  Luster  vitreous  to  adamantine.  Color  hoRer. 
yellow  to  yellowish  brown,  reddish  brown,  and  rose-red.  Stresi 
reddisli  or  colorless.  Subtransparent.  Optically  uniaxial,  positire. 
Double  refraction  strong. 

Comp. — A  hydrated  phosphate  and  sulphate  of  aluminiam 
and  calcium  chiefly;  formula  doubtful. 
AnaL— 1,  IgelstrOm,  1.  c .  and  J.  pr.  Ch.,  6A,  SS2, 1856.   ft,  BlomstTsnd,  Ofv.  Ak.  StocU., 
36,  304, 1868. 

P.O,    SO,    A1,0,  FeO  MnO  PbO  MgO  Cap   Na,0    H,0  CI 

17  80   17-82   87-84   1  40     —      —      -      6  00   12-84     6  80  tr. 

[=  100 

15*70  15-97   84-95  0-78    ir.    8-83  0  34  16-50     —     12-21  - 

[=  loo-ii 

Pyr.,  etc.— In  a  tube  yields  ncid  water.  B.B.  on  coal  fuses  oiily'on  the  thinnest  edges:  wiih 
soda  Id  reducing  liame  a  red  hepatic  mass,  which  becomes  green  with  water  and  fields bydnipD 
sulphide  with  dilute  acid.  With  borax,  au  iron-colored  gloss.  With  cobalt  solution  a  fine  blue. 
But  little  acted  upon  by  acids. 

Oba. — From  HorrsjOberg  in  Wermland,  Sweden,  occurring  with  lazulite,  cyanite,  pvn>- 
phyllite,  damouHte,  hematite,  etc.,  in  gneiss;  also  from  the  iron  mine  at  WestanS,  Scania.  ItH 
near  beudantite  In  crystallization. 

BeL~^  Pogg.,  100,  079, 1857;  Sellgmann  obtained  nn"  =  63°  64'  whence  i  =  1-3389  ud 
rr'  =  90°  36',  but  he  measures  rr*  =  89^  IS*.  Zs.  Kr.,  8.  397,  1881. 


Sellgmann. 


G. 

1.  Wermland  8-30 

2.  Westani    8  39 


68Q.  Bin7I>ANTIT£l. 

Adam.  Tabl.  Hin.,  49,  1869. 


Lnp,  Ann.  Phil..  11.  190,  1836.   Bielrosite.  CorUte,  Derabukite 


Rhombohedral.   Axis  6  =  1-1842;  0001  A  1011  =  53°  49i'  Dauber'. 

Forma:  0(0001,  0)«;  r(10il.if)»,  F(006l.  0)«;  v  (Wh.  -  W 
«  (02§1,  -  2)*,  t  (0553,  -  I)*,  «  (-  0441,  -  4)»,  r  (0551,  -  5)». 

Angles :  or  =  08°  49*.  «  =  69°  66',  ct  ~  78°  43',  cm  =  79°  SS*. 
€9  =  81°  41',  rr*  =  43',  ttf  =  108"  61',  W  =  112"  361'. 
««'  =  116"  50'.      =  117°  56i'. 

Crystals  usually  acute  rliombohedrons,  often  modified; 
also  in  nearly  square  rhombohedrona  (r),  with  c,  resembling 
the  isometric  cube  with  octahedron.  Faces  c  flat,  dull; 
r  bright,  curved. 

Gleavage:  c  easy.  H.  =  3*5-4'5.  G.  =  4-4-3.  Luster 
vitreoua  to  Bubadamantine,  resinous.    Color  dark  to  clear  oliTe-green, 
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green,  bliiok,  brown.  Streak  greenish  gray  to  yellow.  Usaally  opaque,  rarely 
transparent.    Optically  BegativH. 

Comp. — A  phosphate  or  arsenate  with  sulphate  of  ferric  iron  and  lead; 
fominla  doubtful.  Includes  (1)  the  mineral  from  Cork  and  Dembach  with  little 
or  uo  arsenic,  and  (2)  that  from  Horhansen  (the  original  bendantite)  with  little 
phoephorna. 

The  Cork  crystals  are  black,  brown,  or  green  and  opaque;  O.  =  4'296,  green,  Rg.;  those 
of  Dembach,  oliT«-green  to  yellowish  green,  sometimes  transparent,  wtth  H.  =  8'5,  G.  =  4*003 
8andberger.  These  two  varieties  form  Cork  and  Dembach  nave  been  calkd  hj  Adam.  oorkiU 
and  derttbachiu,  respectively,  while  the  name  beudantUe  la  given  to  that  from  HorliauHn. 

Bendantite  and  svanberglte  liave  nearly  the  same  form  and  may  prove  also  to  have  andtv 
gous  formulas. 

AuaL-l.  Sandberger.  Pogg.,  100,  611,  1857.  8.  Bg.,  Ibid.,  p.  681.  8,  4,  Percy,  Phil. 
Mag.,  37. 161, 1850.   5,  Sandberger.  I.  c. 

P,0»  As,0»    S0»     Fe,0,    PbO     CuO  H,0 
1.  Dernbach      G.  =  4  003  |   13-22     tr.       4'61     4411     26-98      (r.      1144  =:  lOO  W) 
a.  Cork,  gnen   Q.  =  4  m  }    8-07    0  24    18-78    40'69    24-OB-    8-4S      0-77  =   W  W 

8.  Horhausen  1-48    0-68    12-81     42  46    24  47    8-49  =  98-87 

4.  "  und.   18  60     13-36     37-65     29-52     8-49  =  101  61 

5.  "  2-79  12-51      1*70    47*28    28-48  [12-29]=  100 

Pyr.,  ale— Heated  yields  water.  B.B.,  alone,  the  Cork  mineral  is  Infusible,  but  yields  on 
charcoal  fumes  of  sulphur  dioxide  and  affoids  a  yellow  slag,  and  with  soda  a  kernel  of  lead;  the 
Dembach  fuses  easily  on  charcoal  with  intumescence  to  a  globule  of  lead,  mixed  wtth  a  black 
hepatic  slag;  the  Uorbauaen  also  fuses  easily,  affording  a  gray  slaggy  globule,  and  after  long 
blowing  the  odor  of  arsADlc. 

Ol».— Occurs  at  the  Glendore  irou  mine,  near  Cork,  with  quarts  and  limonlte;  at  Dembach, 
near  Houtabaur,  in  Nassau;  nt  Horhausen,  oo  limonlte. 

Hat—'  Cork;  from  Dembach  rr'  =  88°  51'.  Horhausen.  88°  12*,  Pogg..  100,  679.  1857. 
Rath  obtained,  for  Dembach  crvalala,  =  108°  60'.  .  .  rr*  =  86°  40',  Vh.  Yer.  Rheinl.,  34, 177, 
1877. 

•Dauber,  1.c.   * Sandb..  ib.,  p.  614, 1857. 

681.  XJHDAOKBBrrB.  J.  F.  Vogl,  Jb.  G.  Reicha.,  4,  552, 1858. 

Ortboriiomblc.   In  oblong  rhombohedral  tables,  grouped  In  rosettes*  and  in  renlfonn 

masses. 

H.  =  2-2-5.  G.  =  2*0-2-5.  Luster  vitreous.  Color  verdigris-  to  apple-green.  Stredc 
paler  to  white. 

Omiqh— Perhaps  SNi0.6CuO.SOi  3A8|0».7HtO  =  Arsenic  pentoxlde  88  7,  sulphur  trlozlde 
O-O,  cupric  oxide  84-8,  nickel  protoxide  16'^  water  9-2  =  100. 
AuaL— Lindacker  quoted  by  Vogl,  1.  c 

AsiO,  28*58      86.  6-44      CuO  88  84      NIO  16'1S      FeO  2  90      H,0  9*82  =  09*78 

Pyr.,  etc. — B.B.  on  charcoal  gives  nlliaceous  fumes,  and  fusee  to  a  black  bead.  With  borax 
and  salt  of  phospliorus  a  copper  reaction.  Soluble  after  loDg  heating  in  hydrochloric  acid,  the 
solution  giving  n  yellowish  brown  pi^pcipltate  with  hydrogen  sulphide. 

Obs. — From  Joachimsthal, 

683.  LijNBBURaiTB.  NSUner,  Ber.  Ak.  MOnchen,  291,  1870. 
Id  flattened  masses  with  fine  crystalline  fibrous  to  earthy  structure.   G.  =  S'OS. 
Ooinp^Mg0.B,0>.Pi0>.8H|O   r=  Phosphorus  pentoxlde  89-^  boron  trioxide  14*7, 
magnesia  25*2,  water  80  8  =  100. 
AnaL— NOlluer,  I.  c. 

P,0*  29-8  B.0. 18  7  HgO  86  8  H,0  88*8  »  100 

Upon  Ignition  a  little  (0*7  p.  c)  fluorine  goes  off. 
OM^From  the  gypsum-bearing  marl  of  LOneburg.  HannoTOr. 
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APPENDIX  TO  PHOSPHATES.  ARSENATES,  ETC. 
MnutiuiDlTE  Frenael,  Jb.  Miu.,  989.  1872.  673,  1874, 

Rhombohedral     In  minute  crystals  with  r  (lOil,  R)  and  «(0ll2,  —  4):  approx.  ui.--« 
rr'  ~  114°,  re  =  57°  Ratb.    Faces  r  often  horizontally  striated  and  curved.  Alao 
Brittle.     H.  =  4.    Luster  vitreous.    Color  blackish  brown  to  yellowish  or  reddiab  bn>«c 
Btreak  ocher-yellow.   Translucent  to  opaque. 

Contafos  A8,0»  PaO,.  PbO,  Fe,0,,  H,0;  not  analyzed. 

B.B.,  fusible  to  a  globule,  colodng  the  charcoal  yellow  (PbO).  In  matraaa  gives  vidt-. 
and  with  the  fluxes  reacts  for  iron. 

Found  at  Schtteeberg  with  chatcocite,  pyromorpliite,  cuprite,  torbemlte,  etc 

The  following  arsenates  of  nickel  need  coDfirmation: 

Absenatk  of  NrcKKij.  Nickelerz  G.  Bergemann,  J.  pr.  Ch..  75,  239,  1858.  .frid- 
^dont.  Tabl.  Mln..  43,  1860.  CrystalllDe  massive  or  amorphous.  H.  =:  4.  O.  =  4*838.  U!  r 
dark  grass-green  to  browntsh  Id  spots  where  amorj^ous:  streak  ligfalcr. 

(^mp. — Perhaps  Ni|As«Oit  or  SNiO.AstO*  =  Arsenic  peatoxide  88*0.  oickel  proioiid' 
6S-0  =  lUO.    Analysis  afforded  : 

As,0.86  57  P,O,014  NiO  62  07  CoO  0  54   CuO  O  M  B1,0, 0  34  Fe,0.fr.  =M  iM 

Unaltered  in  the  closed  tube.  B.B.  on  charcoal  affprds  arsenical  fumes;  with  borax  :q  R.F- 
glvesa  gray  bead  (nickel);  with  soda  on  charcoal  gives  off  arsenical  fumes  aud  yields  a  magndic 
mass.  From  Johanngeorgenstadt,  along  with  the  normal  nickel  arsenate  below,  also  nickel  uiuc 
and  native  bismuth. 

Arsenate  op  Nickel.  Nickelerz  C.  Bergemann,  3.  pr.  Ch..  76,  838,  18>%  Xaatliiijii:* 
Ailam,  Tabl.  Min.,  42.  1869.  Amorphous.  H.  =  4.  G.  =4  982.  Color  sulphnr-yelbHr. 
Comp.— Perhaps  NiiAs,0»  or  SNIO.AsaOt  =  Arsenic  pentoxide  50*6,  nickel  protoxide  49  5  = 
100.   Analysis  by  Bergemann,  1.  c. : 

A8,0,  50-58      P,0.  tr.      NiO  48-24      CoO  0  21      CuO  0  57      BI.O,  0*82  =  10017 

Like  the  preceding  in  pyrogDOStic  characters.    Also  occure  at  Johanngeorgenstadt 


Nitrates. 

683.  Soda  Niter  NsJSO,    Bhombohedral         6  =  0  8276 

684.  Viter  ENO,     Orthorhombio  <l^:^:^  =  0-5910  : 1 : 0-7010 


686.   Kitroealcite  Ca(NO,),  +  mH,0 

686.  Hitromagnesite  Mg(KO,),  +  nH.O 

687.  Vitrobarite  Bay,XO,),  -  Isometric,  tetartobednl 


688.   Gerhardtite  Cii,(OH).(NO.).   Orthorhombio  0'fl2I7  : 1 :  l-156i 


689.  Darapskite  NaNO,.^a,SO.  +  H.O  Tetragonal 

690.  Hitrofflanberita  6NaNO,.22^a,SO.  +  3H,0 


  \ 

683.  SODA  NITBR.    Sonde  nitratSe  native  if  de  Riven,  Ann.  Mines.  6,  SM 
Nitrate  of  Soda.  Soda  Niter.  Cubic  Niter.  Niter  cubique.  Natron-Salpeter  XaonA.,  Budb., 
240,  1826.    Nitratin  Baid.,  Handb.,  1885.    Natronitrite  Weiabaeh,  Syaops.  Hin.,  f,  1^ 
Cfailisalpeter,  Salpetersaures  Natron.  Germ.   Nitro,  Salitie  sodico,  Caliche,  Span. 

BbombohedraL  Axis  6  =  0-8276;  0001  A  lOil  =  43°  42',  rr'  =  3"' 
Brooke-Bammelsberg'. 
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ImmorphoiiB  with  calcite.  Uanally  in  maaaiTe  form,  as  an  incrnstation  oi  in 
beds. 

CleaTage :  r  perfect.  Fracture  conchoidal,  Beldom  observable.  Rather  aectUe. 
H.  =  1*5-3.  G.  =  2';24-2-29;  2*290  Tarapaca,  Hayes.  Lnster  vitreouB.  Color 
white;  also  reddish  brown,  gray,  and  lemon-yellow.  Transparent.  Taste  cooling. 
Optically  — .   Double  refraction  strong.   Befractive  indices  for  yellow  (Na): 

w  =  1*58739  £  =  1-33608  Schranf* 

Conp. — Sodium  nitrate,  NaKO,  —  Nitrogen  pentoxide  63-5,  soda  36'5  =  100, 

Pyr..  etc — Deflagrates  on  cliarcoal  with  leas  Tiolence  than  alter,  causing  a  yellow  light, 
and  also  deliquesces.  Colors  the  dame  fatenaely  yellow.  DisBolves  in  three  parte  of  water  at 
«0'  P. 

Obs. — In  the  district  of  Tarapaca,  northern  Chill,  and  also  in  the  neighboring  pans  of 
BoUvia,  the  dry  pampa  for  40  leagues,  at  a  height  of  8,800  feet  above  the  sea,  is  covenid  with 
beds  of  this  salt  (caliche)  seTeraifeet  In  thicaness,  along  with  gypsum,  common  salt,  gtauber 
salt,  and  remains  of  recent  aliells.  The  wntfrado  or  eaUM^^ounJis  a  deposit  rich  in  the  nitrate 
and  colored  yellow  by  alkaline  iodides,  cf.  V.  L'OIirler.  Ann.  Ch.  Fhys..  7,  880,  1876.  These 
nitrate  deposits  are  of  great  commercial  value;  they  formerly  belonged  to  Peru,  bat  passed  Into 
the  hands  of  Chili  in  1884. 

Deposits  also  occur  in  Humboldt  Co.,  Nevada,  20  miles  east  of  Lovelock's  station;  also  near 
Calico,  San  Bernardino  Co.,  Cal.   Reported  from  Bouthern  New  Mexico  (Hin.  Res.,  1882). 

Rei;— '  Ann.  Phil.,  21,  452,  1B88;  Rg..  Kryat.  Ch.,  848, 1881i  HaQy  gives  73°  44'.  Moha  78' 
Schrauf  74'  10'.  An  increase  of  itfO"  C.  caiues  rr*  to  increase  about  87'  Mhr.  >  Ber.  Ak. 
Wlen,  41.  784^  1880. 


684.  NITER.  Kltrate  of  Potash.  Saltpeter.  Balpeter,  Salpetersanres  Qorm.  Kail* 
ealpeter  iTauwn..  Handb.,  849,  1818.   Fotasae  nitratSe  Fr.   Salitre  ^Mn. 

Orthorhombic    Axes  0*5910  : 1 :  0*7010  Miller'. 

100  A  110  =  30"  35',  001  A  101  =  49"  53',  001  A  Oil  =  35"  IJ'. 


FcHnnsi 

J,  (111,  1). 


a  (100.  (010,  iXu  « (001.  0);  m  (110;  7);  « (018,  \.%  h  (Oil.  1-1).  i (OW, 


Angles:  mm"  =  "ei"  10'. 
pj^'  =  f06"  8*,  Rp'"  =  48'  88'. 


icx  =  "TO'  »!',  a  =  iw  0*.  ppf  =  es* 


Twins:  tw.  pi.  m,  pseud  oh  exa^onal,  r^embling  aragonite.  Generally  in  thm 
crusts,  silky  tufts,  and  delicate  acicular  crystallizations. 

Cleavage:  k  (Oil)  perfect;  b  less  so;  m  imperfect. 
Fracture  Bubconcnoidal  to  uneven.  Brittle.  H.  =  2. 
G.  —  2'09-2-14.  Luster  vitreous.  Streak  and  color 
white.    Sub  transparent.    Taste  saline  and  cooling. 

Optically  — .  Ax.  pi.  |  «.  Bx  X  c.  3E  =  8"  40', 
3£lr.    Aefractive  indices  for  yellow  (Na) : 


1-S3468 
1-8837 


1-50562 
1-5031 


r 

1 -50048 
1-6048 


.  -.  2V=7M2'  2E=10' or  Schrauf* 
and  2E=7°-5  Kohlrausch* 


After  Hir. 


CoMp. — Potassium  nitrate,  KNO,  =  Nitrogen  pent- 
oxide  53-5,  potash  46-5  =  100. 

Pyr.,  ate— Deflagrates  vividly  ou  burning  coals,  and  detonates  with  combustible  suhstances. 
Oolors  the  flame  violet.   Dissolves  easily  in  vater;  not  altered  by  exposure. 

Obs.— Found  generally  in  minute  needle-form  crystals,  and  crusts  on  the  surface  of  the 
enrth,  on  walls,  roclis,  etc.  It  forms  abundantly  in  certain  soils  in  Spain,  Egypt,  and  Persia, 
especially  during  hot  weather  succeeding  rains.  Also  manufactured  from  soils  where  other 
nitrates  (nitrair  of  calcium  or  sodium)  form  in  a  similnr  manner,  iind  beds  called  nitriariea  are 
arranged  for  this  purpose  in  France.  Germany,  Swpden,  Hniignry,  and  other  countricR.  Refuse 
Aoinoal  matter,  also,  if  putrified  in  calcareous  soils,  gi%-es  rise  lo  tlie  calciniii  niirali-.  Old  plaster, 
lijcf  vlated,  affords  about  5  p.  c.  of  niter.  In  India  it  is  ohtnined  in  liirirc  quantities  for  the  arts. 
In  Madlaon  Co..  Kentucky,  it  la  found  scattered  through  the  loose  earth  covering  the  bottom 
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of  a  large  cave.  Also  in  otlier  caverns  in  the  Mississippi  valley.  Those  of  Tennessee,  along  tha 
limesttHie  slopes  niitl  iu  the  gorges  of  the  CuiiibL-rlHiid  Uible-Iaud,  afford  it  abuuUiuitlj. 

Niter,  according  to  FrankvDhelin,  is  dimorphcHis,  like  ealctum  carbonate:  one  form  ortbo- 
Thomblc  and  isoniorphous  with  anigonitu,  the  other  rhombohedral,  like  aoda  niter  (q.T.^ 
isomorphouH  with  calctte.  The  formtr  is  tiie  iioriiinl  oiie  between  —  10'  C.  aud  300°  C;  kud 
between  these  tern penitti res  the  rhciiuboliedral  is  easily  tniiisformed  iuio  it.  Above  BOO' Ibe 
rbombohedral  Is  the  uoruial  oue,  the  orthorlioinbic  here  changing  to  it,  aud  retaking  agtun  iU 
form  on  a  diuiinutioii  of  tenipL'nitiire.  Pogg.,  92,  :i54,  1854, 

Ref— ■  At  19  C.  Phil.  Slag.,  17,  38.  1840:  Min.,  601.  1852;  an  increase  of  100°  increaset 
kid  about  44',  mm'  remains  about  constant.  ■  Ber.  Ak.  Wieo,  41,  787,  1800.  ■  Zs.  Kr..  3. 108, 
1877. 


686.  NITBOOAXiOmi.  EalltsalpGter  Snu*..  flandb.,  1818.  Nitrate  of  lime.  Cilehim 
nitrate.  Cbaux  nitratee.  Nltrocalcite  Bliep.,  Min.,  2,  84,  1886.  Calcinitre  Huot.,  Htn..  2, 430, 
1841. 

Id  efflorescent  silken  tufts  and  masses.    Color  white  or  gray.    Taste  sharp  and  bitter. 
Oomp.— Hydrous  calcium  nitrate,  Ca(NOi),  +  nH,0.    The  amount  of  water  of  crystallizi- 
tioD  is  uncertain. 

Pyr.,  etc.~On  burning  coals  it  slowly  fuses  with  a  slight  detonation,  and  dries,  Vety  deli- 
quescent before,  but  not  after,  bring  defecated  by  heat. 

Oba. — It  occurs  to  dlky  dnoresceuces.  In  many  limestone  cavema.  as  those  of  Keniuclcv. 
The  salt  forms  in  covered  spola  of  earth,  where  the  soil  la  calcareous,  and  is  extensively  used  in 
the  manufacture  of  saltpeter.  AccordlDg  to  Uausmano,  a  large  part  of  the  so-callea  nitn-  in 
nature  is  this  salt. 

On  the  crystallization  of  the  artif.  nit.  Ca(NOi)i  +  4U.O,  cf.  Bg..  Kr.  C3L,  896,  18»l 
(Mgc ,  etc.). 


686.  mTROMAONBBITXl.  Nitrate  of  Magnesia  Bmid.,  Tr.,  3,  884,  1883.  Nitro- 
magneslte  Siep.,  Min.,  2,  8S,  1886.  Magnesioitre  ifuof.,  Min.,  3,  481,  1841.  Magn&ie  oitnlie. 
Hagnesiii  salpeter. 

Id  efflorescences.    White.    Taste  bitter, 

Oomp. — Hydrous  magnesium  nitrate,  Mg(NO»)i  -f-  nHtO. 

Obs. — From  limestone  caves,  ulong  with  nftrocalcite. 

The  existence  of  this  species  as  a  natural  product  has  not  yet  been  clearly  made  oat. 
On  the  artif.  salt,  Mg(NO.),  +  6HiO,  cf.  Bg.,  Er.  Ch..  859, 1881  (Mgc). 


687.  NTTROBARITB.  Barytsal peter.  SalpetersaurerBaryt,  Qerm.  Nitrobarite J?.  CXmu, 
Aifter.  Nat  .  16,  78, 1882. 

Isometric:  tetartohedral.   In  octahedrons  made  up  of  the  plus  and  minus  tetnhedranik 

111  and  111;  also  in  twins  like  spinel. 

Crystals  rolorlcss,  iu  part  covered  with  a  thin  brownish  black  coating  resembling  wad. 
Comp.— Barium  nitrate,  Br{NO»)j  =  Nitrogen  pentoxide  41 '4,  baryta  58*6  =  IM. 
Obs. — From  Chili,  exact  loealily  unknown. 

Artiflciiil  crystals  are  telartoliedral  and  often  highly  modified.  Cf.  Sec.,  Pogg.,  109.  SMi 
1860;  Baumh.,  Zs.  Kr.,  1,  51,  1877;  Lewis,  ib.,  2,  64;  Wultif,  ib.,  4,  US,  1879:  EknrtQueL  lb., 
6,  865, 1881;  a  summary  is  given  in  Rg.,  Kr.  Cb.,  854.  1881. 


688.  aBRHABDTITB.   H.  L.  WelU  and  8.  L.  PenfiUd,  Am.  J.  Sc.,  30,  50^  18B& 

Orthorhombic.    Axes  &:h;6  -  0-92175  :  1 : 1-15617  Penfield. 
100  A  110  =  43°  40',  001  A  101  =  51**  26^',  001  A  Oil  =  49*  8^'. 

Forau :  f  (801,  S-l)  « (828,  J)  ( |)  »  (W, «) 

c  (001,  p)  y(U8,i)  •(7-7i0,  ,V)  P  (111,1)  r(551.5J 

m  (110.  /)  X  aS  lS  SO,  H)  «  (334,  \) 

mm'"  =  85°  20*  cw  =  48°  40i'  ep  =  58°  87'  m'     =    89'  45' 

M      =  16'  ee  :=  50°    3'  et  =  7M°  40*  pp"'  =    71'  84" 

mf"     =  48°  38'  ctt  =  61°  59'  er  =  83'  19'  m  "  =    81'  81' 

ey      ^  40°  28'  et  ~  56°  11'  pp'  ^  'IU'  W  tp    =  •SB'  8A' 

cx       =  47'  57' 
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In  crystals,  tlie  pyramidal  zone  strongly  striated  and  t)ie  faces  often  in 

oscillatory  combination. 

Cleavage:  c  highly  perfect,  yielding  flexible  lamins; 
a  less  perfect.  Sectile,  fragile.  H.  =  2.  G.  =  3  426. 
Luster  vitreous,  brilliant.  Color  deep  emerald-green. 
Streak  lisht  gret-n.  Transparent. 

Pleochroic:  ||  c  id)  blue,  |  b  ij>)  and  |  a  {t)  green. 
Optically  — .  Ax.  pi.  \  h.  Bx  J.  c.  Dispersion  p  <  v. 
Axial  angles:  2K,  =  76"  20',         =  80°  4'     (h,  =  1-703,  n„  =  1-732). 

Comp.— Basic  cupric  nitrate,  Cu(N0,),.3Cu{0H),  or  4CuO.N,0,.3H,0  = 
Nitrogen  pentoxide  22*5,  cnpric  oxide  66*2,  water  11*3  =  100. 

AniO^H.  L.  Welb.  1.  c. 

1.  N.O.  99-76  CuOW-88  H,0 =  100*40 

a.  [aa-3«]  w-ao  ii-4»  =  loo 

Fyr.,  «to.— Fuses  at  3.  coloriog  the'flame  green.  With  soda  on  charcoal  easily  reduced  to 
metallic  copper  with  deflagratioo.  In  the  closed  tube  gives  altroua  fumes  and  stroogly  add 
water.    Soluble  Id  dilute  acids;  insoluble  in  water. 

Obs.— Occurs  with  acicular  crystals  of  malachite  in  cavities  in  cuprite  at  the  United  Verde 
copper  mines  at  Jerome,  Arizona;  only  a  few  specimens  have  been  found. 

Named  after  Charles  Oerfaardt,  the  chemist  who  first  estHblisbed  the  compodtlou  of  the 
corresponding  artiflcial  salt,  Ann.  Ch.  Fhys.,  18, 178,  1846,  or  C.  K..  23,  961,  1846. 

Axti£— Obtained  by  Gerfaardt  (1.  c.)  as  already  noted.  Further,  the  same  compound  has 
been  formed  by  Wells  by  heating  a  solution  of  normal  nitrate  with  metallic  copper  lu  a  sealed 
tube  to  1S0°  C.  for  24  hours  or  more.  The  crystals  (Pfd.)  were  tabular  |  e  and  elongated  |  b. 
The  form  is  near  that  of  the  natural  crystals,  but  they  are  referred  to  the  monocHnie  system  with 
the  axial  ratio  A:%:  h  =  09178  :  1  :  1*1402:  -  *8S*  27'  =  001  A  100.  Observed  forms: 
a  (100).  c  (001).  m  (110),  d  (101),  e  (Oil).  Angles:  ed  =  aS*'.  a*"  =  •HT  IV,  mm  "  =  84° 
55 ,  em  =  86°  89  .    Twins:  tw.  pi.  a. 

Cleavage:  e  perfect.  Brittle.  Luster  brilllaDt.  Color  dark  green.  Transparent.  Pleo* 
chrolc.  green  and  olue.  Ax.  pi.  |  b.  Negative  bisectrix  in  the  obttise  axial  angle.  Dispersion 
^  <  e.    2H„  =  68'  60'  (section  not  exactly  i  6). 

Bourgeois,  however,  has  repeated  these  experiments  and  obtaiued  ortborhombic  crystals:  he 
has  also  obtained  similar  results  by  besting  the  nitrate  of  copper  in  a  sealed  tube  at  ISO"  with 
iirea.  Bull.  Soc.  Min.,  13,  66,  1890.  Michel  has  also  obtained  ortborhombic  crystals  of  the  same 
basic  nitrate  at  ordinary  temperatures  and  under  the  normal  atmonpheric  pressure  by  the  action 
for  several  years  of  a  sMution  of  cupric  nitrate  and  fragments  of  Iceland  qur  (Ibid.,  p.  18ft). 


689.  SARAPSKTTB.   A.  DieUe,  Zn.  Er.,  19,  445,  1891. 
Tetragonal.    In  square  tabular  crystals  with  several  undetermined  pyramids 
on  the  edges.    Colorless.  Transparent. 

Comp,— NaNO,.Na,SO.  +  HfO  =  Nitrogen  pentoxide  23*0,  sulphur  trioxide 
32-7,  soda  38  0,  water  7'3  =  100  ;  or,  Sodinm  nitrate  34  7,  sodium  sulphate  58*0, 
•water  7  3  =  100. 
AnaL— Dletze,  I.e. 

N>0.  82-36        SO,  83-88        Na.0  88  87        H,0  7  80  =  100  71 

The  water  is  readily  expelled  by  beat,  withont  decrepitation. 

Obs.— Prom  the  Pampa  del  Torn  In  Atacama,  Chill ;  intimately  associated  with  blOdlte  and 
soda  niter.   Named  after  Dr.  L.  Daratwky. 


690.  NirROOIiAUBBRTTB.  ScJtieai  tzemberg.  Domeyko,  8d  App..  Uio.  Chili,  46,  1871. 
from  the  desert  of  Atacnma,  forming  a  wliiie,  homogeneous  mass  with  fibrous  crystalline 
structure.  Comp.— 6NaNOi.aNa(SOi.8HiO  ~  Sodium  attnite  60-1,  sodium  sulphate  88-6, 
water  6-4  =  100.  Analysis: 

Na.SO.  88i)0  NaNO.  60*85  H,0  6  75   -  100 

Dissolves  in  water.   An  artificial  salt,  having  the  composition  aNHNOi.SNaiSO«.8HtO,  hai 
been  described,  cf.  Kg.,  Kiyst.  Ch.,  468,  1881. 
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6.  BORATES. 


The  aluminates,  ferrates,  etc.,  allied  cliemically  to  the  borates,  bare  been  alreadj  intro- 
duced amoDg  the  oxides.  They  include  the  species  of  the  Spinel  Qroup,  pp.  2S0-^iSt,  tlx 
cfaryuoberyl,  p.  239»  etc 


691.  SordeiukiSldiiiB 

692.  Jeremejevite 

693.  Sussexite 

694.  Lndwigite 

696.  FinakioUte 
696.  Hambergite 
667.  Bzaibelyite 

698.  Boracite 

699.  Ahodizite 

700.  Warwiokite 

701.  HowUte 


CaSn(BO,), 
AlBO, 

H(Mi],Mg,Zn)BO, 

n  ui 

Mg.FeFe,B,0., 

Mg.MnMn,B.O,. 
Be,(OH)BO, 
H,Mg..B.O,? 
Mg,Cl,B.,0,. 

RA1.B,0, 

Mg.FeTi.B.O„? 

H.Ca.B.SiO„ 


Ehomboliednd 
Hexagonal 


6  — 

6  —  0-6&3S 


Ortfaorhombic 

Orthorhombio    0*8338 : 1  : 0-5SS1 
«  0-7988:  1  : 0-7268 

iBometric,  tetrahedral 

Isometric,  t«trahedral 
Orthorhombic    .  d:l  =  0-9i7 : 1 
Orthorhombio 

\ 


702.  Lagonite 
70S.  Larderellite 


FetBO,),.UH,0 

(NHJ,B,0„.4H,0      Monoclmio?  V 

Monoclinio  0*7748  : 1  :  0*5410  69"  iV 


704.  Colemanite  Ca,B,0„.5H,0 

Priceite,  Panderinite 
706.  Finnoite  MgB,0,i3H,0  Tetragonal   ^  =  0  7609 

706.  Heintrite  K,Mg,B,.0„.16H,0?  Monoclinic  2*9137  : 1 : 1-7338  80"  IS' 

707.  Borax  N!i,B,0,.inH,0         Monoclinio  1*0995  :  1  :  0*5632  73"  25^ 

708.  Ulexite  NaCaB,0,.8H,0?  i 

709.  BeohiUte  CaB,0,.4H,0 

ITayesine     CaB,0,.6H,0?  I 

710.  Hydroboracite  CaMgB,0„.6H,0  Monocliuic? 

8T4 
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«91.  MORI>BNSEl6liDINB.  NordenBkiOldin  W.  C.  Broggar,  G.  FOr.  FOlh.,  9,  356, 1887: 
Zl.Kr.,  16.  61,  1890. 

Rhombohedral.    Axis  d  =  0-8221;  0001  A  1011  =  43°  SOJ'  Brogger. 

In  tabular  crystals  with  the  forms:  c  (0001,  0),  a  (1120,  »-2),  r  (lOU.  B), 
Angles:  cr  =  •43'^  30^,  rr'  =  73**  12',  ar  =  53°  24'.  /      v  / 

Cleavage:  basal,  perfect.  Fracture  conchoidal. 
Brittle.  H.  =  5  5-6.  G.  =  4-200  Clcve.  Luster  some- 
what pearly  on  c;  elsewhere  vitreous.  Color  sulphur-, 
lemon-,  or  wine-yellow.  Transparent  to  translucent. 
Optically  negative.    Double  refraction  strong. 

Comp.— A  borate  of  calcium  and  tin,  CaSn(BO,),  or  CaO.SnO,.B,0,  =  Boron 
trioxide  25-1,  tin  dioxide  54-5,  lime  30-4  =  100. 

Ke^nrded  by  Oroih  as  a  stannnte,  Ca(B0)iSn04.   BrOgger  points  to  similarity  In  azkl  ratio 
to  pn)U8tite,  also  calcite  and  soda  niter. 
AmI^P.  T.  Cleve,  1.  c 


BiOi  [2818] 


SnOi  68-76 


ZrO,(?)0-»0 
*  Probably  also  B.O.. 


CaO  20*45 


IgD.  1-7S*  =  100 


Pyr.,  etc— B.B.  on  the  platinum  wire,  wben  strongly  heated,  dnten  but  does  not  fuse, 
though  coloriog  the  flame  green,  especially  after  being  moistened  with  sulphuric  acid.  Gives 
a  colorless  glass  with  salt  of  phosphoms  after  long  blowing.   Only  Impeifectly  decomposed 

by  bydrochloric  acid. 

Obi.— From  the  Island  ArO  Id  the  Jjangesund  flord,  southern  Norway;  occurs  veiy 
sp8rio|;ly.  with  melipbanite,  homilite,  cancrioite,  elseolite,  etc. 

Named  In. honor  of  the  Swedish  mineralogist  and  explorer,  A.  E.  KordensklOld. 

693.  JBB TTMBJ II V VVU.   Jeremeiewlt  Damour,  Bull.  Soc.  MId.,  6,  20. 1888.  Eichwaldlt 
Ber.  Ak.  Berlin,  671,  1888,  Jb.  Min..  1,  1,  1884.   Jeremejewit  Oerm.,  Jeremejefflle, 
Teremeyevite. 

Hexagonal.    Axis  d  =  0*68358;  0001  A  lOll  =  38°  17'  6"  Websky. 

Forms:  a  (llSO,  i-2),  e  (2l30,  t'-}),  n  (1014,  i),  /  (1018,  i).  d  (1011,  1),  g  (7076,  {X 
ff  (41$3,  {-{)■   Also  various  vicinal  forms,  e,  m,  etc. 

Angles:  nn  "  =  23' 19f ,  ^ "  =  29' 29',  dtf"  =  70"  84',  m"' =  96°  48',  nn' =  U"  64', 
^  =  14'  87-,  d(f  =  86°  64',  gg'  =  48°  81',  py'  =  29°  11',  gff^  -  16°  44'. 

In  elongated  prisms  resembling  beryl;  Bummita  rounded  and  prismatic  faces 
broken  by  vicinal  planes. 

Cleavage  none.  Fracture  uneven.  Brittle.  H.  =  6-5.  G.  —  3*28.  Luster 
Titreous.    Colorless  to  pale  yellow.   Transparent.   Optically  negative. 


fflgi.  1-8,  Websky;  4,  Klein. 


'W'ebfiky  describes  the  crystals  as  consisting,  in  the  first  place,  of  an  outer  zone  which  Is 
exa^onal  with  perhaps  pyramidal  (or  trapezohedral)  hemihedrism  aod  optically  luiiaxial— to 
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this  he  limits  the  origloal  name  of  Domour.    He  assumes  also  a  twtnnfaig  with  Vm.  tm 

J.  a  (ll50)  with  bemlmorphic  dereloptnent,  Within,  more  or  lesn  Irregularly  hounded,  it  t 
core  in  sectors  seemiog  to  form  an  orthorhombic  trtlliag:  to  this  he  gives  the  natne  AcAwoIiltlf. 
Optically  biaxial.  For  tbe  former  he  gives  ^  =  0'S8I»8;  for  the  latter  be  deduces  d  :  S :  j  = 
0-5533  :  1  :  0-5484,  with  the  forms  x  (104),  p  (101),  y  (186).  Optically  — .  Ax.  pi.  Inclined  30' 
to  the  prismatic  edges.  2£  =  SS.',  p  >  t.  —  1'64.  The  terminal  planes  referred  to  tbe 
etchwaldlte  project  at  the  extremity  beyond  the  jereuielerite  (f.  2, 8).  Tbe  ciystallograidilcreBiilti; 
based  upon  the  various  reflcctlous  from  the  parts  of  tne  rounded  summits,  must  be  regsnlc<t  u 
more  or  less  iiiicerUiio,  aud  it  is  difficult  to  believe  that  the  two  parts  of  tbe  crystals  are 
fundnmenlally  distinct. 

Klein  (Jb  Miu.,  1,  84,  1891)  has  studied  the  optical  structure  more  minutely.  He  finds  i 
section  to  coDsiat  of  three  and  often  four  parts  (f .  4),  of  which  A  is  uniaxial;  B  is  binxisl  willt 
varitible  »ngle,  6°  to  83"  (in  air),  ax.  pi.  ledge  B/C\  C,  divided  Into  differently  orientated  sectors, 
is  biaxial  with  an  iingle  of  53",  ax.  pi.  tn  C,  i  Hue  bisecting  angle  B,B,,  etc.;  finally,  J),  sane- 
times  but  not  always  observed,  is  uniaxia!  and  negative  like  A.  Klevation  of  temperature  makes 
no  change  in  optical  relations,  but  preasnre  normal  to  the  axis  i  made  A  biaxial  with  ax.  pi. 
J.  pressure;  while  witb  both  B  and  0  the  axial  angle  could  he  increased,  or  diminished  lo  0', 
smcording  as  the  pressure  was  normal  or  parallel  to  the  ax.  plane.  Xo  differ«ice  in  deoeity 
could  be  detected  oetween  the  parts  A,  B,  C. 

Coap. — An  alnminium  borate,  AlBO,  or  AI  0,.B,0,  —  Boron  trioxide  40*6, 
alumina  59*4  =  100.   A  little  iron  sesqniozide  replaces  part  of  the  alumina. 
AiiaL— Damour,  I.  c. 

0.  =  8-S8  BsOs  [40-19]         Al,Oi  S6-08         FetO.  4*08         K,0  0  70  =  100 

Pyr. — B.B.  in  the  forceps  loses  Its  transparency,  becomes  white  and  tinges  the  flame  green, 
bat  does  not  fuse.  Gives  a  fine  blue  when  mc^tened  with  cobalt  solution  and  snhsequeDily 
Ignited.   In  fine  powder  dissolves  in  concentrated  caustic  potash  leaving  a  &int  residue  of  ira 

sesquloxide. 

Obs.— Collected  by  the  dilator  of  tbe  Neichinsk  mines,  J.  T.  Elchwald,  at  Mt.  Soktnj,  s 
northern  extension  of  the  Adun>Cbalon  chain  in  Dauria,  in  the  Nerchinsk  mining  regicm  in  east- 
am  Siberia:  the  crystals  were  fonnd  loose  iu  a  granitic  sand  beneath  the  turf. 

Jeremejevite  is  named  after  Prof.  Eremeyev  {Oerm.  Jeremejew),  of  the  School  of  Hisesal 
Bl  Petersburg ;  the  name  here  retains  essentially  llie  German  form. 

On  a  borate  of  aluminium,  SAIiOi.BiOi,  and  other  borates  prepared  by  Ebclmen,  ef.  Aan. 
Ch.  Phys..  33,  68,  18S1.  also  Mallard,  Bull.  Soc.  Min.,  11,  806.  1688. 


693.  SUSBBZTFB.   Q.  J.  BrvMh.  Am.  J.  Sc.,  46. 140,  840.  1868. 

Orthorhombic' (?).    In  fibrous  seams  or  veins. 

H.  =3.  G.  =  3-42.  Luster  silky  to  pearly.  Color  white  with  a  tinge  of 
pink  or  yellow.  Translucent, 

Comp.— HRBO,,  where  R  =  Mn,  Zn,  and  Mg,  or  2(Mn,Zn,Mg)O.B,O..H,0  = 
Boron  trioxide  34*1,  manganese  protoxide  41-5,  magnesia  15*6,  water  8-8  —  100. 
Here  Mn  (+  Zn)  :  Mg  =  3  :  2.  In  anal.  %  the  ratio  of  Mn  :  Zn  :  Mg  =  0-536  : 
0-040  :  0-398. 

AuaL— 1,  Brush,  mean  of  6  partial  analyses,  Am.  J.  Sc.,  4,6,  240, 1868.  S.  Penfleld,  An. 
J.  Sc..  36.  828,  1888. 

B.O.      MnO       Za       HgO  H.0 
1.  81-89      40-10       —       17-08      0-69  =  98-61 

S.  G.  =  8-128  88-81      88  08      8*24      15-98      8-58  H,0  at  890"  0-90  =  V9-% 

Pyr.,  etc. — In  the  closed  tube  darkens  in  color  and  yields  neutral  water.  If  turmeric 
paper  is  moistened  with  this  water,  and  then  with  dilute  hydrochloric  acid,  it  asauineaand 
color  (boric  acid).  In  tbe  forceps  fuses  in  the  flame  of  a  candle  (F  =  3),  and  B.B.  in  O.F. 
yields  a  black  crystalline  mass,  coloring  tUe  flame  intensely  yellowish  green.  With  the  fluie* 
reacts  for  manguiiese.    Soluble  in  bydroirhloric  acid. 

Obs.— Found  on  Mine  liill,  Franklin  Furnace.  Sussex  Co.,  N.  J.,  associated  with  franklhiite, 
zincite,  willemite,  and  other  manganese  and  zinc  minerals.  Named  ftom  the  county  inirliicii 
the  h>caHty  is  situated. 

Ra£— >  Cf.  Dx.,  Min.,  2,  IS,  1874. 
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6M.  X.DBWZaim   G.  TteUrmak,  Hlo.  Mltlh.,  59,  1874. 

Orthorhombic,  Renard'.  Prismatic  angle:  wm'"=  89°  20'.  Observed  forma: 
110,  410,  310,  120  Mallard*. 

In  finely  fibrouB  masses;  fibers  pfuallel,  often  radiating;  also  short  and  inter- 
woTen.    Extinction  parallel. 

Tough  upon  fracture,  but  easily  cut.  H.  =5.  0.  =  3  ■91-4-02.  Luster  silky 
on  fresh  fracture.  Color  blackish  green  to  nearly  black  with  a  tinge  of  violet; 
greenish  brown  in  microscopic  splinters.  Streak  dark.  Strongly  pleochroio. 
Axial  plane  probably  X  prismatic  axis. 

Co«F.— Perhaps  3MgO.B,0,  +  FeO.Fe,0,  =  Boron  trioxide  16'6,  iron  aeaqni- 
oxide  37'9,  iron  protoxide  17*0,  magiresia  28-5  =  100. 

The  above  formnis  of  Tschermak  and  Ludwlg  finds  some  Biipport  la  the  bet  that  a  corre- 
■poDdlng  composition  is  obtained  by  Flink  for  piuakiolite,  which  be  rharacterizes  as  a  maDgAnese- 
ludwigite.  Whltdfld's  analysis,  however,  gives  different  results.  He  obtains  the  ratio 
MgO  :  FeO  :  Fe.O,  :  B,0.  :  H.O  =  76  :  34  :  24  :  17  :  20;  the  first  three  terms  here  ngree  with 
Tschermak's  formula,  the  others  do  not.  Further,  RO  :  (B,Oi  +  FeiOt)=8  : 1,  also  H.  :  AU; :  Fe 
=  1:8:1  and  B  :  Fe  =  3  :  8  nearly.  The  corresponding  percentage  composition  is  :  Boron 
trioxide  11 '2,  iron  seaquioxfde  88*4,  iron  protoxide  17'8,  magnesia  28'8,  water  4'8  100. 

The  formuhi  U  then  8(Hi,Mg,Fe)0.(B,Fe),0.  or  SRO.B.Ot,  aDalon>u8  to  that  of  sussezite. 

ABaL— 1,  8,  Ludwlg  and  SipOcz;  1  mean  of  7  partial  analyses.  8,  Whitfield,  Am.  J.  Sc., 
34,284,1887.  ' 

Q.  B,0.  Fe,0.  FeO  MgO  MnO  H,0 

1.  Darkgrmn        8-9S1  16-00  SO  OS  12  46  81-69       tr.  —  =  100*16 

8.  Black               4-016  16  06  80-29  17-67  26  91       ir.  —  =  98-98 

8.     "  12-04  87-98  15-78  80-67  0  16  8  62  =  lOO'lO 

Pvt.,  ato. — Heated  in  the  air  the  mineral  becomes  red;  in  fine  splinters  fusible  with  dlflSculty 
to  a  bmck,  stronglv  magnetic,  slag.  With  the  fluxes  sives  the  reaction  for  iron.  Dissolved 
dowly  by  cold  hydrochlorlo-acid  when  in  the  state  of  a  fine  powder. 

Obs^Occura  embedded  in  a  crystalline  limestone,  with  irregularly  situated  beds  of  mag- 
netite, at  Morawitza  In  tbe  Banat,  Hungary;  the  magnetite  Is  embedded  In  tiie  mineral  in  tM 
form  of  grains  or  fine  tbread-like  veins. 

Named  after  Ernst  Ludwlg,  Professor  of  Chemistry  at  Vienna. 

Alt— F.  Berwerth  has  described  (ibid.,  247,  1874)  ludwigite  altered  to  Umonite.  An  analysis 
of  material,  having  a  brownish  red  color,  and  graduating  insensibly  into  pure  ludwigite,  afforaed: 
FCaC  75  84.  MnO  tr.,  CaO  0  09,  MgO  5  80,  CO,  1-65,  SiO,  2-88,  H,0  14  51,  B,0.  0  80=101  02. 
<}.  =  8-41.  Besides  the  limoolte  (88-17  p.  c),  some  talc,  brucitc,  magnesite,  and  calcite  are  also 
present  aa  mechanically  mixed  impurities. 

ArU£— An  ariiflcial  borate  allied  to  ludwigite  has  been  prepared  by  Ebelmen,  ct.  Hid.*  Lo.; 
it  is  orthorhombic  with  a  prismatic  angle  of  89  10'. 

BflC^  Bnll.  Ac.  Belg.,  9,  547. 1^5.   *  BulL  Soc.  MIn.,  11,  810,  1888. 

696.  PmAmOUTE.  Pinaklollth  O.  Flink,  Zs.  Er.,  18,  861,  1890. 

Orthorhombic.    Axes  &:h'.d  —  0-83385  :  1  :  0-58807  Flink'. 

100  A  110  =       49^',  001  A  101  =  35"  llf,  001  A  Oil  =  30"  27|'. 

Fonust  » (010.        I  (810,        « (Oil,  l-{)  as  tw.  plane. 

Angles:  U  =  74*  28',   K*  =  •81"  4',   «'  =  •eO'  55'.   Is  =  82'  IS*. 

In  small  reotangnlar  crystals  tabular  \  b,  usnally  thin  and  often  bent  or  broken, 
rrwins  common  with  e  (Oil)  as  tw.  pi. ;  in  habit  cntciform,  the  axes  crossing  at 
angles  of  nearly  60''  and  120°. 

Cleavage :  b  rather  perfect.  Very  brittle.  H.  =  6.  G.  =  3*881.  Luster 
metallic,  brilliant  on  crystalline  faces.  Color  black.  Streak  brownish  gray. 
Absorption  b  >  n  >  c.  Optically  — .  Ax.  pi.  [  c.  Bi  X  b.  Ax.  angle  about 
CO***    iMaperBion  probably  v  >  p. 

Comp— 3MgO.B,0,  +  MnO.Mn.O,  =  Boron  trioxide  16'7,  manganese  sesqui- 
pyi^e  37*7,  manganese  protoxide  16-9,  magnesia  28*7  =  100. 
yUiaL— Fliok,  1.  c.   la  from  1,  after  deducting  SiO,  and  HtO. 
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1. 
la. 


B,0>     Mu,0.    Fe,0.     MgO      CaO  FbO 

15-65  4&-S9  S  O?  28-58  1  09  0  76  StO.  121,  H.0  0-47  =  M  i! 
16U5      50-68      3-13      29  30      1'13      078   =  100 


A  determiDBtloii  of  tbe  oxygen  wt  free  gnve  4*84  p.  c.  (required  by  the  formula  8*80). 

Ptt^  etc.— Fuses  with  some  ditSculty  to  a  bliick  uOD-niaguetic  glass.  Wilb  )iola<KiQB 
bisulphnte  aod  tluorite  colors  the  tlame  iuleusQly  greeo.  Keacts  for  maugancse  with  the  diua. 
Dissolves  in  warm  conceiilrated  hydrocliluiic  acid  with  tbe  evolution  of  ^li>rine. 

Oba. — Occurs  at  Liingban,  WeniilHiid,  Sweden,  in  bauds  in  granular  dolomite  with  hiu 
mauuite.   Also  associaled  with  tephroite,  maogntiophyllite,  berzeliile. 

Named  from  xivdictov,  a  small  tablet,  and  Ai^oS,  atone,  in  alludw  to  tbe  form  of  tLt 
crystals. 

Raf. — '  L,c.;  cf.  also  BrOgger,  ibid.,  p.  876^  on  Uie  morphological  relations  of  (^ntkloliie  vi 
mangauite,  etc. 


696.  HAMBBRGXTE.    W.  O.  Brdgger,  Zs.  Kr.,  16,  65,  1890. 

Orthorhombie.    Axes  &:l:6  =  0-79877  :  1  :  0*72676  Brogger. 
100  A  110  =  38*  37',  001  A  101  =  42°  17^',  001  A  Oil  =  36'  OJ'. 

Forms:   a  (100,  i-i),  b  (010.  i-l);  m  (110.  /);  «  (Oil,  1-i). 

Angles:   mm,  -  =  IT  14',  hm  =  *5V  28',  «'  =  *72'  1',  me  =  68°  28^'. 

In  priematic  crystals  (f.  1),  the  faces  a  vertically  striated. 

Cleavage:  b  perfect;  a  less  so.  Brittle.  H.  =  7-5.  G.  =  2*347.  Lnrter 
vitreous.    Color  grayish  white.    Transparent  to  translucent. 

Optically  +•  Ax.  pi.  yd.  Bx  X  Double  refraction  very  strong*  Dispn- 
edon  small  v  >  p.   Axial  angles,  Bgr.: 

.  2Vr  =  86'  W 

■.  2v,  =  sr  7 

.  2V,r= 


For  Li 
For  Na 
For  Tl 


2H^r 
3H..»r 


=  95° 
=  95" 
=  96' 


21' 
8' 


2Ho.r  =  103'  48* 
2Ho.j  =  103' 28' 
2Hoir  =  102°  18' 


Refmctive  indices: 


=  1-A542 

=  1-5590 
=  1-5698 


fi7 


=  1-6891 
-  1-6906 


e„=  1-5928 


rr  =  1-6394 
rj  =  1-6811 
r«r  =  1-6381 


Comp.— Be,(OH)BO,  or  46eO.B,0,.H,0  =  Boron  triozide  371, 
beryllium  oxide  53  3,  water  9*6  =  100. 


AnaL— BBckstrOm,  quoted  by  BrOgger,  1.  c 


B,0,  [86  73] 


BeO  58-25  f 


H,0  10-08   =  100 


Tbe  water  goes  off  only  at  a  strong  red  heat,  and  tbe  last  fourth  requires  Ibe  blut  lamp. 

Pyr.,  etc. — B.B.  decrepitates  violently,  but  does  not  fuse.  Insoluble  in  ordinary  acids,  but 
completely  dissdlved  by  digesiion  with  liydrnfluoric  acid  over  a  water  bath. 

Obs.— Occurs  Id  a  small  vein  near  Helgar&en  on  tbe  mainland  near  tbe  entrance  to  tbe 
LaQge!«iind  fiord,  Botithem  Norway.  The  vein  consists  of  feldspar,  bkck  mica,  batkerikiie. 
red  soreustein.  and  In  traces  zircon  and  fluorite. 

Named  after  the  Swedish  mineralogist,  A.  Hamberg. 


697.  SZAIBBLTITZI.    Szaibelyit  K.  F.  PMera,  Ber.  Ak-  Vten*  ^  148^  'tme  IBIl. 

Boromavuesit  Oroth,  Tab.  Ueb.,  38,  1874. 

In  small  tiodnles  bristled  with  acicular  crystals. 

H.  =  3-4.  G.  =  3.  Color  white  outside,  yellow  within.  Streak  TJiite 
Translafpnt.   Optically  biaxial. 

Comp.— gMg.B.0„.3H,0  or  5Mg0.2B,0,.liH,0  =  Boron  trioxide  381, 
magnesia  54  -5,  water  7*4  =  100. 

Anal  StnwwTer.  Ber.  Ak.  Wtra.  47  (1^.  847.  tfflS.  after  dcdudlnc  imnucitwK 

G  gataU  B,Oi  [88-85]  MgO  54  65  H,0  7  00  = 
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A  granular  form  coDtaioed  more  water  (]3'S5  p.  c). 

Pyr.,  etc — Yields  water.    B  B.  Bplits  open,  glows,  and  fuses  to  a  pale,  hornlike,  browniab 
pay  maas,  coloring  the  flame  yetlowtsli  red.   Dissolves  with  difficulty  in  hydrochloric  acid. 
Oba.— Occurs  ID  kernels  embedded  Id  a  gray  granular  limestone  at  Rezbinya,in  Huogaiy. 
Named  after  Bzajbelyl,  who  collected  the  limestODe  containing  iL 


098.  BORAOITB.  Kubiscbe  Quarz-Krystalle  (fr.  LQoeburg)  Latitu,  Crell's  Ann.,  3.  888; 
1787.  LDnehurger  Sedativ  Spatb  Wettrumb,  Kl.  pby8.-ch.  Abh.,  3,  167.  1789.  Borazit  Wem. 
Bergm.  J.,  893, 1789,  384, 1790.  Borate  of  Magnesia.  Magnlsie  borate  Fr.  Pamsit  O.  Volger, 
Pogg.,  93.  77,  1854.   Hasdve  Boracite  of  Staasfurt  =  Stassfurtit  O,  Bote.  Vo^S-.  97.  632,  1856. 

Isometric  and  tetrahedral  in  external  form  under  ordinary  conditions,  but  in 
molecular  structure  orttiorhomblc  and  pseudo-isometric;  the  structure  becomes 
isotropic,  as  required  by  the  form,  only  when  heated  to  265**.    Observed  forms' : 


It  (17-8'0,  i-V)*  «   (8t0,  »-a)»  p  (441,  Af 

6  (18-3-0,  i-V)*  I    (580,  »-f)*  o-,(8Sl, -8)* 

A(410.  »-4)»  p  (231,  2)»  T,(16  i61, -!•)• 

/  (810,  S  (653,  I)*  n  (Sll,  »-3}* 

Also  doubtful  131-0  and  C  (116). 


a  (100,  U) 
ddlO,.) 
0  (111.  1) 

*,  (lii.  - 1) 


1. 


n,  (211,  -  2-2) 
«  (481,  irif 
V  (581,  (HI) 


3. 


Penetration-twins:  tw.  pi.  o.  Habit  cubic  and  tetra- 
hedral or  octahedral ;  also  dodeeahednil.  Crystals  usually 
isolated,  embedded;  less  often  in  groups.  Faces  o  bright 
and  smooth^     dull  or  uneven.   Also  massive. 

Cleavage:  o,  in  truces.  Fracture  conchoidai, 
uneven.  Brittle.  H.  =  7  crystals.  G.  =  2  9-3.  Luster 
▼itreons,  inclining  to  adamantine.  Color  white,  inclining 
to  gray^  yellow,  and  greenc.  Streak  white.  Subtrans- 
parent  to  translucent  Commonly  shows  double  refrac- 
tion", wnich,  however,  disappears  upon  heating  to  365", 
when  a  section  becomes  isotropic.  Refractive  indices,  Dx.: 


n,  =  1-668 

Also,  Uld.: 

fi-a  =  000477 
.-.  a  =  1-6632 


=  1-667 


After  Oroth. 


=  1675 


y^-a  =  0-01074  r  -  /S  =  0  00697 

=  1-6670  (Dx.)  r  =  16780 


Strongly  pyroelectric*,  the  opposite  polarity  corresponding  to  the  position  of 
the  H-  and  —  teti-ahedral  faces.  The  faces  of  the  dull  tetrahedron  (111)  form 
the  analogous  pole,  those  of  the  polished  form  o  (111)  the  antilogous  pole.  Rose. 

As  very  early  observed,  boracite  commonly  shows  double  refraction,  at  variance  with  the 
external  form;  this  has  been  variously  explained,  and  some  authors  have  attributed  it  to  altem- 
tion.  Sections  show  tw.  lamellse  which  in  general  may  be  explained  (Mallard)  as  having  the 
4odecnbedra}  faneR  as  tw.  plane;  further,  a  Rimple  dodecahedral  crystal  has  a  structure  as  if 
Au*<l<>  up  of  twelve  biaxial  individuals  (ax.  angle  about  90"),  with  ax.  pi.  parallel  to  the  longer 
diagonal  of  the  rhombic  face  to  which  the  bisectrix  Is  normal;  other  forms,  however,  abow 
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distinct  types  of  internal  structure.  Increase  of  temperature  brings  about  a  change  in  pr<-in  c 
of  the  tw.  lamelle,  and  at  265°  (Mallard^  tbey  disappear  andasectiuo  becomes  nonnallr  iwin';  :i. 
At  the  same  time  the  pyroelectricity  disappears  also;  the  molecular  structure  th«u  ugraoi  mih 
the  external  crystallographic  form.  No  chemical  change  Iiaa  taken  place,  for  eren  at  3W  co 
chlorine  la  lost  (Jannasch).  The  molecular  sinicture  of  boracite  has  been  minutely  itB<l:nl 
optically  and  by  etching  especially  by  Klein  and  Baumbauer,  also  pyroelectrieally  by  Mack  d. 
references  beyond). 

Compr— Mg,Cl,B,,0„  or  6MgO.MgCl,.8B,0,  =  Boron  trioxide  62-5,  magnesia 
31-4,  chlorine  7-9  =  101-8,  deduct  (0  =  CI)  1-9  =  100. 

A  little  iron  (FeO)  is  sometimes  present  (as  up  Impurity?)  and  BXaenttoM^uriit 
boracite,  Huysseiiite,  Dana,  Min.,  799,  1868)  of  Huysseti  from  Stassfurt  is  described  as  hi  \hz 
luXt  the  Mg  replaced  by  Fe,  Jb.  Min.,  839.  1865.   For  analvses  see  5th  Ed.,  p.  596. 

Var^l.  Ordinary.  In  crystals  of  varied  habit.  3.  Jrasnw,  witbsomeuinesnsubcoluiniiu 
structure;  Btaufartite  of  Rose.  It  resembles  a  fine-grained  white  marble  or  granular  Iime»lODe. 
ParatiU  of  Volger  is  the  plumose  interior  of  some  crystals  of  bomcite. 

Pyr.,  etc. — The  massive  variety  gives  water  in  the  closed  tube.  B.B.  both  varieties  fuse  •! 
3  with  intumescence  to  a  white  crystatlioe  pearl,  coloring  the  flame  ^rceu;  heated  after  mof>ua- 
ing  with  cobalt  solution  assumes  a  deep  pink  color.  Mixed  with  oxide  of  copper  and  heated  on 
charcoal  colors  the  tlnme  deep  azure-bluc  (copper  chloride).   Boluble  in  hydrociilorfc  arid. 

Alters  very  slowly  on  exposure,  owing  to  the  magnesium  chloride  present,  which  takn  np 
water.  It  Is  the  frequent  presence  of  thisdellquescenl  chloride  in  the  massive  mineral,  thusoriei- 
nadog.  that  led  to  the  view  that  there  was  a  hydrous  boracite  (stassfurtlte).  I'aratUe  of  Volcer 
Is  a  result  of  the  same  kind  of  alteration  iu  tlie  interior  of  crystals  of  boracite  ;  this  alleruioD 
giving  it  its  somewhat  plumose  character,  and  introducing  water. 

Obs.— Observed  in  beds  of  anhydrite,  gypsum,  or  sjill.  In  crystals  at  Kalkbere  and  Schild- 
steln  in  LQneburg.  Hannover;  at  Segeberg,  near  Kiel,  In  Holstein;  at  Luneville.  La  Meunbe, 
France:  massive,  or  as  part  of  the  rock,  also  iu  crystals,  at  Stassfurt,  Prussia.  When  from  the 
camallite  l^er  it  is  fine  granular  or  compact,  with  conchoidat  fracture,  white  or  greenUi:  fms 
the  kalnite  hiyer  It  Is  white,  soft,  with  earthy  fracture  and  yellowish  or  reddish  Id  color  (Frecbi 
and  Wittjen).  It  occurs  at  Douglashall,  Westcregeln,  in  crystals  pseudomorpb  after  quartz 
(Ochsenlus,  Jb.  Min..  1,  271,  lf89). 

It  has  been  urged  that  the  original  mineral  from  which  the  pseudomorphous  cryslaH  calH 
achtaragdite  may  have  been  formed  was  boracite,  cf.  p.  485  and  2a.  Kr.,  17.  98.  18^. 

Aruf.— Obtained  by  Heintz  (Pogg.,  110, 618,  1860)  by  fusing  a  mixture  of  10  paru  bndc 
mcId,  100  of  sodium  chloride,  6  of  magnesium  borate.  Also  In  the  wet  way  by  A.  de  Oramost. 
Bull.  Soc  Min.,  13,  253,  1890. 

Rai^>  See  Mir.,  Min..  603.  18r>3.  *  Schrauf.  Min.  Mitlh..  114. 1873.  Aflas  xxxn.  1877. 
*  Klein,  Jb.  Min..  1,  343,  1884.  *  Mgg.,  ibid.,  I,  351,  1889.  *  Bhg.,  Westeregeln,  Zs.  Sr.,  U. 
S73,  18H9;  n,  (not  n)  is  given  by  Miller. 

*  On  the  double  refraction  phenomena  of  boracite  see  :  Brewster,  Ed  Phil.  J.,  5,  317.  ISil; 
Blot,  0.  R.,  13,155,1841;  Volger.  Monographie,  Hannover,  1855;  Dx.,N.R.,  p.  5. 1867,  Min..  2. 
4.  1874;  Mid.,  Ann.  Mines,  10,  93.  1876;  Bull.  Soc.  Min.,  2,  147.  1870;  also  on  the  effect  of 
heat,  ibid..  6.  144,  314,  1883,  and  6,  133,  139.  1888:  E.  Oeinitz,  Jb.  Min..  484,  1876,  SM.  1877: 
Baumbauer,  Zs.  Kr..  3,  887,  1879.  and  Inter  10,  451,  1885;  Klein,  Jb.  Min..  2,  809,  1880,  1. 239. 
1881.  1.  3S5.  1884,  also  ib..  p.  181,  ref.  (critique  of  Mid.). 

^  On  the  pyrotlactriei^^  Friedel  and  Curie,  Bull.  Soc.  Min.,  8, 191,  1888;  Mack,  Zs.  Kr.,lt 
008.  1888.  Also  earlier  Ilankel.  Rteis  and  Rose,  etc.  Boracite  was  first  shown  to  be  pyroelM- 
trie  by  UaQy  in  1791. 


099.  RUOlUZlTfl.  Rhodlzit  Q.  Sue,  Pogg.,  33,  358.  1884,  39,  881.  188&  Rbodicit 
Hau$m. 

Isometric  anti  tetrahedral,  like  boracite.  In  dodecabedrone,  &oe8  o  smooth 
and  shining,  d  often  uneven. 

H.  =  8,  G.  =  3-41  Rose;  3*38  Dmr.  Lnater  vitreons,  inclined  to  adamantine. 
Color  white.    Translucent.    Pyroelectric,  the  angles  replatied  by  o,  the  uitilogoiu 

Eole,  Rose.  Exhibits  the  phenomena  of  double  refraction,  analogoiu  to  boncite, 
at  does  not  become  isotropic  with  elevation  of  temperature*. 

Comp. — A  borate  of  aluminium  and  potwsiam,  with  also  cseeium  and  rabidinm; 
perhaps  R,0.2A1,0,.3B,0,. 

Anal.— Damour.  Bull.  Soc.  Hin.,  6,  98.  1882. 

B,0,        AUO,       Pe,0,    K,0,CB,0,Rb,0   Na.O       CaO  MgO 

88-98         41-40         1  93  13*00  1  63         0  74         0  83  ignition  3-96  =  85-40 

The  loss  and  3*96  of  volatile  matter  (at  a  while  heat)  are  referred  to  boric  add  gMog 41-40 
p.  c.   There  is  probably  no  water  present,  possibly  a  little  fluorine,  Dmr. 
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Pyr^  vtc— B.B.  in  the  platinum  forceps  fuses  viib  difHcuUyon  the  edges  to  a  white  optque 
^an,  tfngeiDg  the  flame  at  first  greeu,  then  green  below  and  red  above,  and  finely  red  ttarougbotit. 
Wiih  boiax  and  salt  of  phosphorus  fuses  to  a  traospartiut  glass. 

Obe.— Found  by  O.  Rose  in  lufoute  crystals  on  red  lourmaUnes  from  near  Sarapulsk  and 
Bhaltaosk  in  the  vicinity  of  Ekatcrioburg  id  the  Ural,  and  named  from  fioSi^tiv^  In  alludcm  to 
ita  tiugeing  the  flame  red.   The  largest  crystals  seen  were  two  lines  In  diameter. 

R^--^  Bull.  Soc.  Hlo.,  B.  81,  73. 18B2.   ■  Cf.  Klein,  Jb.  HIn..  1,  77.  1891. 


700.  WARWIOKXTB.   Shepard,  Am.  J.  Sc.,  34,  818,  1888,  36,  86.  1889.  Enceladlte 

T.  B.  Hunt,  ib..  3,  80. 1846.  11,  852,  1851. 

Ortfaorhombic.  Axes  &.h  —  0*977  : 1  Des  Cloizeaux'. 
Fovmai  a  (100,  b  (010.  vl);  h  (810,  m  (tlO.  /),  g  (180, 
Angles:  fiia  =  *44*  80*,  mm'"  -  88*  40'.  AA'"  =  86*  5'.  gg'  =  87°  41'. 

Usually  in  elongated  prismatic  crystals  with  roniidcd  terminations. 

Cleavage:  a  perfect.  Fracture  uneven.  Brittle.  II.  =  3-4.  G.  =  3*355 
Dmr. ;  3-362  Smith.  Luster  of  cleavage  snrface  submetal lie-pearly  to  subvitreons; 
often  nearly  dull.  Color  dark  hair-brown  to  dull  black,  sometimes  a  copper-red 
tinge  on  cleavage  surbice.    Pleoi-hroic.    Streak  bluish  black. 

Optically  -f .  Double  refraction  strong.  Ax.  pi.  \b.  Bx  X  a.  2E  =  126' 
approx..  Lex.* 

C!«mp^Perhap8  6MgO.Fe0.2TiO,.3B,0,  =  Boron  trioxide  30-7,  titanium  diox- 
ide 23*5,  iron  protoxide  10*6,  magnesia  35*2  =  KX). 
AnaL-J.  L.  Smith,  Am.  J.  Sc..  8,  482.  1874. 

B,0,  TiO,  FeO  MgO 

37-80  28-82  7  02  86  80   SiO,  100,  A1,0.  2-21  =  98  66 

Pyr.,  ato. — Yields  water.  B.B.  Infusible,  but  becomes  lighter  In  water;  moistraed  with 
Bulphuric  acid  giTes  a  pale  green  color  to  the  flame.  With  salt  of  phosphorus  In  O.P,  a  clear 
b^d,  yellow  wDlle  hot  and  colorless  on  cooling:  In  R.F.  on  charcoal  with  tin  a  vlulet  f»loi' 
(titanium).  With  soda  a  slight  manganese  reaction.  Decomposed  by  sulphuric  iirfd;  the  product, 
treated  with  alcohol  nnd  Ignited,  gives  a  grveu  flnme,  and  boiled  with  hydrochloric  acid  and 
metallte  tin  gives  on  evaporation  a  violet-cotorcd  solution. 

Oba. — Occurs  In  granular  limestone  2i  m.  8.W.  of  Edenvllle,  N.  Y.,  with  spinel,  chondro- 
dlte,  serpentine,  etc.  Crystals  usunlly  small  and  slender;  sometimea  over  2  in.  long  and  |  in. 
broad.   The  latter  are  the  eneetadUe  of  Hunt. 

Rif.— ■  Dz.,  Min.,  2,  16,  1874.   *  Bull.  Soc.  Min.,  9,  74,  1866. 


701.  HOWUTB.  Stlicoborocalcite  ff.  Bow,  Phil.  Hag.,  36,  82,  1868.   Bowllte  Dana, 
Kin.,  p.  GS8,  1868. 

Orthorhombic?  Penfield.  In  small  roanded  embedded  nodules  consisting  of 
microscopic  thin  flattened  prismatic  cr^tals,  sometimes  terminated  by  two  domes. 
Extinction  paralleL  Ax.  pi.  X  to  axis  of  crystals.  Texture  compact,  without 
cleavage;  also  chalk-like  or  earthy. 

Fracture  nearly  even  and  smooth.  H.  =  3'5;  often  less.  G.  =  2*55;  2'59 
I*fd.  Luster  subvitreous,  glimmering.  Color  white.  Subtranalucent,  or  trans- 
Inoent  in  thin  splinters. 

Comp.— A  silico-borate  of  calcium,  H,Ca,B.SiO„  or  4Ca0.5B,0,.2SiO,.5H,0  = 
Silica  15*3,  boron  trioxide  44-6,  lime  28-6,  water  11*5  =  100. 

AnaL— 1,  How.  l.c   2,  Pen6eld  and  Sperry,  Am.  J.  8c.,  34,  220,  1887. 

SIO.        B,0.         CaO       Na,0      K.O  H.O 

1.  15-25        [44-22]        28  69         —  —         IIW    =  100 

Q  =  2'50  IS  33         44-52         27  94        0-68        0  18        11-56    =  100 

A  small  amount  of  gypsum  has  been  deducted  in  both  cases,  4*8  p.  c.  for  anal.  3.  The 
-^ttter  does  not  go  off  below  360°  C. 

Ptt* — Ignited  in  the  closed  tul>e,  water  reacting  for  iKiron  with  turmeric  paper  is  given  off 
Om.— Occurs  In  Mora  Scotia,  In  nodules,  of  the  size  mostly  of  filberts,  embedded  in  mahr- 
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drite  or  g^'pauni,  at  BrookvIUe,  about  8  m.  S.  of  Windsor,  and  aaeociated  witb  ulexite:  a  htrder 
kind  occurs  Id  anhydrite,  and  a  softer  in  gyiisum.  Also  SO-iOmlles  N.E.  of  Brookville  ud  it 
other  poinla  in  Hants  Co.   In  aggregates  of  transparent  scal«8  in  gypsum  at  Wlnkwortb  in  ihe 
same  region,  the  nodules  stnnetinies  as  large  as  a  man's  head. 
WiNKWOBTHiTB  B.  Hw>,  Phil.  Mag..  41.  870, 1871. 

Id  embedded  Dodiilea,  crystalline  nu  fmcture.  Glistening.  H.  =  2'8.  Colorless  to  irhlle. 
Traasluceot.  Analysis. -SiO,  4*98,  B.O.  [14*87],  80.  81  SI.  CaO  81*14,  HtO  18*00  =  100. 
Found  in  gypsum  at  Wiokvorth,  Nova  Scotia. 

Probably  to  be  regarded  as  a  mixture  of  howUte  and  gypsum. 


703.  XiAOONTTB.  Borate  de  Fer  OmaUtM  if  Mtffoy,  1888.  Lagonite  AuX.  Mfn.,  1,  300, 
1841.   Sideroborlne  Bufft,  1,  878,  1841.   Lagunlt  Kmng. 

An  earthy  mineral  of  an  ocherous  yellow  color,  occurring  as  an  incnistadoo. 

Oomp.— FciOa.8BtOi.8HtO  —  Boron  trloxide         iron  sesquioxfde  87*8,  water  18-7=100l 

AnaL— Bechi,  Am.  J.  Sc.,  17,  139. 18M. 

B,0.  47-95  Fe.Oi  8«  36  H,0  14*03  MgO.CaO  and  loas  1*77  =  109 

Occurs  as  an  incrustation  at  the  Tuscan  lagoons.  First  mentioned  by  Beudant,  Un.,  8, 
S50.  1888. 


703.  liABDBRBLLITB.   Ma9eagni  [Viagg.  Tosc.,  8,  18061.  AOuarii,  Hln.,  Tosc.  1. 

S58.  1878.   Larderellite  Beeki.  Am.  J.  Sc.,  17,  m,  1854. 

Monoclinic,  Very  lights  white  to  yellowish,  and  tasteless.  Appearing  under 
the  microBCope  to  be  made  up  of  minute  tabular  crystals  with  the  plane  angle  <d 
the  prism  66^  or  67°  with  sometimes  also  100  and  010,  Dx.'  Extinction  paralld 
to  the  diagonals  of  the  base. 

Comp.— A  hydrons  borate  of  ammonium  (NHJ,0.4B,0,.4H,0  =  Boron  tri- 
oxide        smmouiam  oxide  12*9,  water  17*9  =  100. 
AnaL-Bechi,  lb. 

BtO.  r8-57  (NH.)tO  18  78  H>0  18-88  =  89*68 

In  Am.  3.  Sc.,  19,  130,  1855  (also  Conttn.  at  Georg.,  1. 128,  1858,  quoted  by  Acbisidi, 
Mhi.  Tosc,  I,  258.  1872),  tlie  results  given  are  :  B,0,  69-24.  (NH«),0  la  W.  H,0  17-86  =  lOa 
This  is  obviously  an  error,  for  these  numbers  give  the  exact  theoi-etical  composition. 

Pyr.,  etc. — Gives  oiT  nmmonia  fumes  in  tlie  glass  lube.  B.B.  fuses  easily  to  a  colorle* 
glass  which  gives  a  green  color  to  the  dame  when  treated  with  alcohol. 

Dissolves  in  hot  water,  and  is  trmisformed  into  a  new  salt,  represented  by  the  fonnols 
CNH4)i0.6B,0,.9H,0.    A  stilt  with  the  formula  (N110iO.4B.Oi.6H.O  is  also  known. 

Obs.— Occurs  at  the  Tuscan  lagoons. 

Named  after  Sr.  Lanlerel,  a  proprietor  of  the  Tuscan  borax  industry. 
R«£— ■  Min..  2,  9.  1874. 


704.  OOIiBMANITB.   Neutehviander,  II.  O.  Eankt,  3d  Rep.  ilin.  California,  86.  1883. 

Monoclinic.  Axes  d  :  i  :  <»  =  0-774843  :  1  :  0-540999;  >S  =  69"  50'  45"  =  OOJ 
A  100  Jackson'. 

100  A  110  =  36°  1'  55",  001  A  101  =  41"  59'  46",  001  A  Oil  =  26°  55'  29". 

Forms*!  /  (870,  <-J)        IT  (601,  6-1)  •  (S31. 2)  y 

a   (100,  w)  H  aSO.  ™-  ,  J.  q  <381.  8)  s  (131,  - 

*  n!*  ^  (101,  _  l-i)    a  (031.'  W)  *  (811.  -  8^)     « ^^^l'  "  ^ 

€   (W\,V)  ^  (301. -8-i)     .  p  (412,24)  r(233,H) 

I    (310,  »-2)  ,•   (iOl,  \A)        '  B  (411, 44)  e  (231,  8^) 

m  {110,  /)  A  (201,  8^)         ^  Ifl.Vj,  .      j^.        e  (811,  85)  d  (121,  2-2) 

P  (1019  0,  ».«)        Tr(301.3.I)  7",  *  (721.74)  «(241.  4-S) 

■  (130.  i-h)        w  (401. 4-i)      ^  Jjj J;  ~  *  (fill.  3.§)  SI  (iai.  ^ 

Also  doubtful  0  (101-1.  -  10 -lO)'-   #  (711.  -  7-9)«,   D  (781,  -  7-})>- 
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«"     =  89"  58' 


aa'  =  90'  54' 


IV' 

ei 
M 


=  •73'   8'  61" 
=   69'  Of 
=  41'  31' 
=  40'  48' 

=  81'  sr 

=  89'  lOi' 
=  llO"  9' 


Kte    =  68°  61' 


«r 

M 

«0 
CM 


~  88'  46i' 

=  66'  19' 

=  •79°  49'  17" 

=  47'  31' 

=  72=  87i' 

=  88'  sr 

=  09°  44i' 

=  88'  la* 


ed  =97'  tsar 

oife  =  28'  88' 

ajS  =  46'  40' 

OK  =72'  61' 

fly  =  82°  40' 

am  =  59'  49' 

a'g  =  71'  40" 

/S/£f  -  89'  48' 
o-ff*  =  60*  89" 


94°  48' 

W 

58'  48' 

dif 

90°  48' 

oo' 

39'  87' 

w' 

71"  83' 

kk 

22^  0 

BB 

21*  85*' 

118'  ir 

VI' W 

44'  88* 

1. 


tn     a  t     fn  ! 


gray.    Transparent  to  translucent. 

Optically  +.  Ax.  pi.  and  Bx^  J_  b. 
ez"  34^  B.  &  R.   Dispersion  p  <v  small. 


Figs.  1,  2,  after  Jackeop.   8.  4,  Washington. 

Crystals  usually  short  prismatic  with  m  predomi- 
nating, highly  modified  and  resembling  datolite. 
Faces  y  (111)  strongly  striated  |  edge  y/d.  Also 
resembling  acute  rhombohedral  forms  (fig.  3,  4)  with 

W  (301)  rounded.  Massive  cleavable  to  granularand 
compact. 

Cleavable:  S  highly  perfect;  distincL  Fracture 
uneven  to  subconchoidal.  H.  =  4-4 '5.  6.  =  2*417 
B.  &  R. ;  2*428  Evans.  Luster  vitreous  to  adamantine, 
brilliant   Colorless  to  milky  white,  yellowish  white. 


Bi^  A  <i  =  83"  44'  Hj.j  Bi<^  A  i  = 


2%  =  95'  1' 
2%  =  95'  15' 

Also  for  D,  a  =  i-6862« 


2H^,  =  66' 
2H,,  =  54 


18'  m^j  =  124'  39* 

48' 

/?  =  1-69202 


2H^y  =  122'  45' 


2V«^  =;  66'  81'   jff,  =  1-5878  HJ. 
2V^  =  55'20'   /?,  =  1-5810  B.  4  R. 
r  =  1-81398     .*.  2V,  =  64' 62' MtUheims* 

CoBip.— Ca,B,0,..5H,0,  perhaps  HCii(BO,).  +  2H,0  or  2Ca0.3B,0,.6H,0  = 
Boron  trioxide  50*9,  lime  27-2,  water  21*9  =  100. 

AnsL— 1,  T.  Price,  8d  Rep.  Hin.  Cal..  p.  86.  3,  Ujortdabl.  1.  c.  8  Bodewig,  1.  a 
^  S,  Whitfield,  Am.  J.  Sc.,  34,  282,  1887. 


1.  Calif orola 


4.  ITeath  y  alley 


B«Oi  CaO  H,0 

[48  12]  28-48  82-20  Al,0,.Fe,0,  0-60,  SiO,  O  M  =  100 

47-64  27-97  22  79  810. 1*28,  Al,0>,Fe,0)  019,  MgO  0-18  =  100 

49-70  27-42  22-26  =  99*88 

60*70  27-81  21-87  MgO  010  :=  99  98 

49-69  27-88  82-68  MgO  0*86.  SiO,  0*45  =  100-86 


The  figures  of  Evans,  Bull.  Cal.  Acad.,  p.  59,  Feb.  1884,  apparently  give  aimpfy  the 

theoTetical  composltioD. 

Pyr.— B.B.  decrepitates,  exfoliates,  sinters,  and  fuses  Imperfectly,  coloring  the  flame  yellow, 
isb  green.   Soluble  in  hot  hydrochloric  acid  with  depHrittion  of  boric  acid  on  cooling. 

Oba.— First  dlscorered  (Oct.  1882)  In  Death  Valley,  Inyo  Co..  Calffoniiii ;  later  (I8»3)  in 
greater  abundance  in  Calico  district.  San  Bernardino  county.  "Hie  beautiful  Crystals,  sonieiimes 
S  or  8  inches  in  length,  line  geodes  ia  the  mas»iTe  mineral,  associated  with  quartz  crystali  as 
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•n  earlier  deposit,  also  stroDtianite,  etc.  A  soow-wbite  massive  borate  sometimes  covets  tba 
crystals  (see  prieeite  below^. 

Named  after  Mr.  William  T.  Ck>leman  of  Sao  Francisco. 

Ref. — 'Bull.  Cal.  Acud.,  No.  3,  Jauuury  1885  (read  Out.  1884);  the  measurements  of  Trm 
Rath.  Vb.  Ver.  ItlieiDl.,  41.  388,  1884.  Zs.  Kr.,  10,  178.  1«84,  HJorldalil.  Vid.-Selsk.  Chmr., 
Oct.  17,  1884,  and  Za.  Kr.,  10,  33,  Arzruui,  ib.,  10,  373.  iigree  cluisely  with  these  nsulu. 
>  Jackson,  1.  c.    » Id.,  ibid..  858,  18Bti.     Zs.  Kr..  14,  230,  1888,  also  for  B,  C.  E.  etc. 

pRicuiTB.  Crypiouiorphite  (?),  Chase,  Am.  J.  Sc.,  6. 287. 1873.  Prieeite  SUUvtan,  ibid.,  t, 
188,  1873.    Pandei-mite  Muek.  wm  Jiapl,  Bar.  nied.  Ges.,  p.  198,  July  2,  1877. 

Massive,  loosely  adberent,  friable  aod  cltalky  (prieeite^  to  Arm  and  compact  (paadeimit^ 

H.  =8.    a.  =  2  2«-3-80;  2  48.    Color  snow-white. 

Oomp. — A  hydrous  borate  of  calcium,  near  colemanite.  Whitfield's  analyses  for  hotk 
minerals  correspoud  nearly  lo  5Ca0.6B,0,.9H,0.  =  Borou  trioxide  48  7,  lime  83*5,  water 
18  8  =  100.    nie  various  uniilyseii  are  discussed  by  Keaiigotl,  Jb.  Min.,  1,  241,  1885. 

Analv8e8.-1.  Silliman.  I.  c.  2.  Chase,  1.  c  8,  Whitfield, ib.,  34.  283, 1887.  4.Mnck.Le. 
0^  Pisani,  Min.,  p.  315,  187S.   6,  Whitfield,  L  c.,  p.  384. 

B,0,        CaO  H,0 

I.  Prieeite  I  [48  92]      3188      18  39  NRCl,Fe,0.,A).Ot  0-96  =  100 
».  [47  04]      29-96      a-2-75  alkalies  0  35  =  100 

8.  "  48-44  83-15  19-42  =  lOOOl 

4.  Pandermite  [54-591  39-88  15-45  FeO  0  80.  MgO  O'lft,  K,0  0-18  =  100 

8.  "  [501]  83  0  17-9   =  100 

8.  "  48-6S  88-16  10-40  =  10010 


B.B.  ^ives  a  green  flame,  and  fuses  at  a  red  heat.  In  the  matrass  gives  off  neutral  water. 
Insoluble  m  water,  but  perfectly  so  in  hydroctiloric  acid. 

Prieeite  is  from  Curry  Co.,  Oregon,  five  miles  north  of  Chetko,  where  it  occurs  in  a  hard, 
compact  form  iu  layers,  between  a  bed  of  state  above,  the  cavities  and  fissures  of  which  it  fills, 
and  a  tough  blue  stealile  beluw;  also  occurring  in  boulders  or  rounded  masses  completely 
embedded  in  llie  steatite.  Many  of  these  masses  weigh  200  lbs.  each.  Others  nre  smalltf, 
from  20  Ibti.  down  to  small  pellets  the  size  of  a  pea.  Named  after  Mr.  Thomas  Price  iA 
San  Francisco. 

Pandermile  occurs  Id  more  or  less  irregular  lumps  or  nodules  of  varying  size  up  to  ato% 
in  an  extensive  bed  beneath  a  thick  stratum  of  gymum,  on  the  Cbinar  Sftb,  a  small  stnan 
emptying  into  the  UbTndacus  river  which  Hows  into  the  sea  of  Marmora  near  Uie  port  of 
Pandemia.    Cf.  O.  G.  Warnford  Lock.  J.  Soc.  Arts,  28.  767.  1880. 

These  two  minei-als  are  obviously  UenUcal,  they  may  rqiresent  a  nuusfvs  and  notflBtlr^ 
pure  variety  of  colemanite. 


706.  Pnmom).   StauU,  Ber.  Cbem.  Ges.,  17,  1584,  1884. 

Tetragonal,  with  pyramidal  hemihedrism.  Axis  &  =  0-7609;  (X)l  A  101  =s 
37'  16',  Luedecke'. 

Fonns :  a  (100,  i-i),  e  (101,  1-0,  o  (111,  1),  s  (813.  |^). 

Angles:   f«'=S0°43',   sa"  =  74°  83',   01/ =i  03*  38^',   o&•  =  ii'^3C, 
«  =  81°  13',   oo  =  "SB'  48  2*,   as  =  48°  9',   a's  -  75'  55i'. 

Rarely  in  distinct  prismatic  crystals,  shoving  pynmidaH 
hemiliedrism  in  the  form  z  (312).  Usually  crystalline  and  fine 
granular  to  faintly  fibrous,  in  nodales  with  radiated  fibrous  Btmo- 

ture. 

Fracture  even.  H.  =  3-4.  G.  =  3-27  St.,  3*373  L.  Lnster 
vitreous.  Color  sulphur-  or  straw-yellow,  sometimes  pistachio- 
green.  Translucent. 

CoMp. — A  hydrous  magnesiam  borate,  UgB,0..3H,O  or 
MgO.B,0,.3H,0  =  Boron  triozide  42*6,  magneua  24*4«  water 


Luedecke. 


83/>  =■-  100. 

AnaL— 1,  Staute,  1.  c. 


3,  8,  Stromeyer,  Zs.  Nat.  Halle,  68,  646,  1885. 


1. 

3.  moM.,  yv). 

8.  crytt.  gran.,  grog 


B,0. 

MgO 

H,0 

Fe 

CI 

42-50] 

24-45 

82-85 

0-15 

018 

42-681 

24  19 

8-i-50 

0-38 

0-40 

43-851 

84  07 

88-50 

0-31 

0-87 

100 
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Pyr. — B.B.  fuseii  with  some  difficulty  to  a  dense  white  mug.   Soluble  In  adds. 
Ob*.— From  tbe  upper  kainite  iBvera  at  StaBsfurt.  asBodated  with  earthy  boncite^  alw  with 
kaioite.    Named  after  Oberbergratb  Piauo. 
Ref.— >  Zs.  Ver.  Halle,  68.  645.  1885. 

Eauboritb  W.  Feit.  Cb.  Ztg..  13,  1188,  1889;  J.  Cfa.  8oc.,  68,  841.  1890. 
Massive,  resembliog  piauoite;  aeparatiog  into  microscopic  granules,  clear  and  colorless 
when  digested  In  water.   O.  =  2  05.   Aoal.— W.  Feit,  after  deducting  1-3  p.  c.  NaCl : 

B,0.  57-46  MgO  12  06  E,0  6-48  H,0  24  00  =  100 

B.B.  fuses  with  difficulty  to  a  colorless  glass.  Slightly  soluble  in  water  yielding  an  aUulise 
sdution;  readily  dissolTed  in  warm  acids. 

Occuta  with  boradte  (and  stassfnrtite).  also  pionoite  in  tbe  upper  kainite  layers  at 
Schmidtamannsbali  near  Aachersleben;  it  contains  a  small  amount  of  sodium  chloride  which 
probably  cements  together  the  minute  granules.  Regarded  as  an  alteration-product  of 
[dnnoite. 

706.  HBINTZITEI.  Eln  neues  Mineral,  etc.,  Luedecke,  Zs.  Nat  Hall&  68,  854,  1881k. 
Heintzit  Id.,  Zs.  Kr.,  18,  481,  1890.   Hiotzeite  L.  MUch,  ibid.,  p.  478. 

Monoclinic.  Axes  a:l  -.6  =  2  1937  :  1 :  1-7338:  B  -  80"  12'  =  001  A  100 
HUcb. 

100  A  110  =  65°  10^',  001  A  101  =  34"  28^',  001  A  Oil  =  69"  39^'. 


Fonns: 

c 

(001,  0) 

«  (iOl,  l-I) 

0  (118,  i) 

\  (100, 

m 

(110,  /) 

n  (111.  -  I) 

r  (811,  -  8- 

 HI   

180'  21' 

cm  — 

85'  54' 

nn' 

=  103°  18' 

•67'  49" 

eo  = 

45'  11' 

n»' 

'  !=  48' 

at  = 

41'  68' 

tn'o  = 

48°  65' 

=  80*  84' 

en  = 

68°  51f 

a'r  = 

87°  4^ 

rr* 

=  64*  10* 

mn  = 

87°  8" 

on  = 

64'*  3' 

=  "SI*  88' 

With  Luedecke,  tbe  forms  lettered  as  above  have  the  following  symbols: 
a  (100)  =  a'  (iOO),  6  (001)  =  d  (102),  a  (iOl)  ~  e  (001).  m  (11())  =  m  OSOX 
n  (111)  =  0(ill),  te(811)  =  (Sll).  He  measuresotf  =  ST  41 -4'  (a'ds:  57'  49'  U). 
ocl     48'  6-5'  (M  =  41-  59'  M),  am  =  65°  88*  (am  =  65'  lOi'M).    He  gives  perfect  oleavam 
d  (i08)  and  e  (901),  also  less  perfect  a  (100). 

In  small  oiTstals,  sometimes  aggregated  together;  faces  m,  e,  n,  often  hemi- 
morphicallj  developed. 

Cleavage:  a,  c,  both  perfect.  H.  =  4-5.  G.  =  213.  Luster  vitreons.  Oolor- 
lOBS  to  white.   Transparent,  sometimes  clouded. 

Optically  +-   Ax.  pi.  and  Bz.  J_      Axial  angles.  Milch: 

SH,  =  IDS'  48'  LI        8H,  =  104*  ST  Na        SH^  =  104'  84'        (n^  =  1'467« 

Milcb  gives  Bx.  a  i  =  —  7°  or  c  A  100  =  83°:  while  Luedecke  gives  Bi,  a  i  =  —  64*  44' 
or  c  A  100  —  25°  16^.  Obviously  there  is  an  error  here,  probably  due  to  the  confounding  of 
tbe  two  cleavage-faces. 

Cmp. — A  hydrous  borate  of  magnesium  and  potassium,  but  formula  doubtful, 
since  the  two  analyses  diflFer  widely. 

Anal.  1  gives  K,O.4Mg0.9B,0,.16H,O.    Anal.  3,  K.O.4MgO.llB,O..14H,0. 
L— 1,  Baurath,  quoted  by  Mllcb,  1.  c.   2.  Luedeclte,  1.  c. 


B,0,      MgO      K.O  H,0  Na,0 

1.     G.  =  2  127            52-39»      13  80      8-14  28-88  0-89  a  0-85  =  98*90 

S.     O.  -  3-189         I  60-58^      13-88      7  89  19-85  —  =  100 

*  Another  determination  gave  51-88.  ^  Do.,  68*87. 


The  sodium  and  dilmine  in  1  are  probably  present  as  NaCl. 


Digitized  by 


Google 


686 


BORATES. 


Pyr.,  etc — Fuses  very  eaaOy  (below  1)  coloring  the  flame  intensely  green.  Easily  Bcriublfc 
liTdrocliloric  and  nitric  acids. 

Obi.— Occurs  at  LeopoWshfill,  Stassfurt,  embedded  in  nodules  of  pinnoite. 

Named  B;infe^  after  the  chemist  Heintz  of  Halle,  and  simultaneously  .BtnteOi  after  tic 
German  miaemlogist,  Ch.  Hintze.  Luedecke's  name  is  t&ken  because  be  first  announced  tur 
Bpecies,  but  It  is  impossible  to  decide  which  chemical  and  optical  data  should  be  accepted  where 
they  dUfer. 


707.  BORAX.  Tinkal  or  Tincal  of  India.  ChrysocoUa  (ex  nitro  confecia).  Boms,  Agrie, 
IMS.  Borax  WaU.,  Hin.,  1748.  Borate  of  Soda.  Borsaures  Nation  0«rn.  Sowk 
borat^e  Fr. 

Monoclinic  Axes  a  :  i :  <!  =  1-099S  :  1 :  0-5638;  >S  =  *73"  25'  =  001  A  IC' 
Mohs-Zippe'. 

100  A  110  =  46*'  30',  001  A  101  =  29"         001  A  Oil  =  28"  31^'. 


« 

* 

m 

h 

z 

Forms' : 

k  (750,  i-jy 

1  (Ml,  4-i) 

a  (100. 

m  (110,  /) 

0  (ill.  1) 

b  (010.  U) 

«  (301,  Z-lf 

s  (S81, 3) 

c  (001.  0) 

M'"  - 

78'  66' 

en' 

=  101'  ac 

mm'"  = 

«98'  0' 

a'o 

=:  78°  ac 

eu  — 

54°  13' 

a't 

=  62°  sy 

u'  — 

130°  18" 

00' 

=  *S7°  27 

eo  — 

40°  31' 

ss' 

=  8S*  28* 

et  = 

64°  8' 

In  angles  and  in  habit,  borax  ft  nm 
pyroxene,  also  mirabilite. 

Twins:  tw.  pi.  a.    Crystals  prismatic,  sometimes  very  large;  faces 
often  striated  \  edge  in/c. 

Cleavage:  a  perfect;  m  less  so;  h  m  traces.  Fracture  conchoidal.  }Uther 
brittle.  H.  =  2-2-5.  G.  =  1*69-1-72.  Luster  vitreous  to  resinous;  BometimK 
earthy.  Color  white;  sometimes  grayish,  bluish,  or  greenish.  Streak  white. 
Translucent  to  opaque.    Taste  sweetish-alkaline,  feeble. 

Optically  -.  Ax.  pi.  _L  b.  Bx.  X  b.  Bx^,  A  (i  =  -  56°  50',  Bx^«  A  ^ 
—  _  54°  50"*  Dx.*  The  position  of  c  (=  Bx^.^)  suffers  a  change  of  3°  26'  between 
21*5°  and  86"^.    Dispersion  crossed  large;  p  >  v  also  large.    Axial  angles: 

2E,     50°  30'  SE^,  =  56°  80'  at  17"  C;      also  2E,  =  60°  66'  at  56"-5  C. 

aj  =  l'4Al,fij~  1-470.  rr  =1'478;  .'.  3Yj  =  89M4',  SE,  =  59' 8*.  andSEj  =  98°69'ine«t.J)& 

Also.  Tschermak*; 


3Er  =  59°  53'         SH^r  =  39°  27' 

2H„.,  = 

140°  29' 

.-.  2Vr 

=  89'  28' 

2Ey  =  59°  23'         2Ha.y  =  89°  12' 

2Ho.r  = 

140°  56' 

.-.  2V3- 

=  89'  Iff 

3E,r  =  68°  18'        3H^=  88"  85' 

8Hafr  = 

88'  85' 

=  38*  85' 

Sefractive  indices: 

a 

/J 

r 

8V 

For  Li  1-4442 

1-4657 

1-4686 

89'  68* 

Na  1-4468 

1-4686 

1-4715 

39°  86' 

green  glass  1*4493 

1-4714 

1-4748 

39°  23' 

blue     "  1-4586 

1-4756 

1-4786 

39°  22' 

Also  from     and  2E,  2V,  =  89'  46 

9V,= 

=  89°26' 

•48' 

Comp.— Na,B,O,.10H,O  or  Na,O.2B,O,.10H,O  =  Boron  trioxide  36-6,  Bodi 
16-2,  water  47*2  =  100. 

Pyr-^  etc.— B.B.  puffs  up  and  afterward  fusK  to  a  transparent  globule,  called  tiie  gluct 
borax.  Fused  with  tliiorite  and  potasdum  btsulpliaie,  it  colors  the  flame  around  tiM  »V* 
clear  green.  Soluble  in  water,  yielding  a  faintly  alkaline  solution.  Boiling  wster  disEofm 
double  its  weight  of  this  salt. 

Obs.— Bomx  has  been  obtained  aiuce  very  early  times  from  the  salt  lakes  of  Tibet,  and  u"'" 
the  discoveries  in  California  and  Nevada  this  was  the  most  important  source;  it  wss  brougbt  u 
Europe  in  the  crude  state  under  the  name  of  tincal  and  there  purified. 
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Tbe  lakes  fnrDisliiug  the  borax  or  tiucal  are  in  Zjuluk  aod  Great  Tibet.  The  moat  westerly 
depodts  are  iu  the  luke-plaiu  of  Pugha  on  the  Rulmigcbu  (n  branch  of  the  Indus)  at  an  elevation 
of  15,000  feet.  The  ilepcsits  of  impure  borax  {mAaga)  here  occur  over  an  area,  2  miles  long  by 
f  mile  broad,  covered  by  a  Balioe  efflorescence;  successive  crops  are  obtained  by  the  action  of 
moisture  (rain  or  suow)  and  subsequent  evaporatiou.  I)e|X)tiils  also  occur  to  tbe  east  of  the  Pugba 
district,  at  tbe  lakes  of  Rudukh  where  a  purer  material  (chu  taale)  or  water  borax  is  obtained; 
also  farther  east  at  the  largo  lakes  of  Tengri-Nur,  100  miles  north  of  Lhasa,  and  further  at  tbe 
lake  Bui  Cho  to  the  noith  and  Yamdok  Cho  or  Patte  to  the  south.  (See  further  Spon's 
Encyclopedia,  1,  588,  1882).  H.  Warth  shows  that  borax  Is  present  In  the  waters  of  Sambhar 
Lake  iu  Rajputaua,  India,  aod  also  in  the  saline  efflorescence  called  "reh"  (p.  155)  from 
Aligarb  (Kec.  O.  Surv.  India,  24,  66,  1891).  Borax  has  also  been  found  at  Viquiiitizoa  aod 
Escapa  in  Peru;  at  Halberstadt  in  Transylvania;  in  Ceylon.  It  occurs  io  solution  in  the 
mineral  springs  of  Cbambly,  St.  Oui-s,  etc.,  Quebec.  Canada  (Hunt,  Lotnti's  G.  llep.,  1853). 

In  California,  it  is  abundant  in  Lake  Co.,  80  miles  north  of  San  Francisco,  at  Borax  Lake 
and  Hachinhama,  two  small  alkaline  lakes  in  the  immediate  vicinity  of  Clear  Lake; — it  is  slated 
to  have  been  discovered  here  in  IBUfl.  It  is  present  iu  solution  in  the  lake  waters  and  in  the 
cose  of  Borax  Lake  has  been  obtained  also  in  large  quantities  in  fine  crj-stals  embedded  in  the 
lake  mud  and  the  surrounding  marshy  sot).  The  crystals  are  sometimes  very  large,  up  to  0  or  7 
inches  in  length  and  weighing  a  pound  each.  Nine  hundred  pounds  of  crystals  have  been  taken 
from  one  cofferdam,  four  feet  square  (Avres).  It  has  also  been  found  in  nne  large  clear  crystals 
at  Borax  Lake,  San  Bernardino  Co..  with  hauksite  (which  it  sometimes  Incloses),  thenardite, 
and  other  soda  salts;  at  Death  Valley,  Inyo  Co.  Also  occurs  with  tbe  ulexite  of  Rhodes  Marsh, 
etc..  Esmeralda  Co.,  Nevada.    Cf.  H.  G.  Hanks,  8d.  Min.  Rep.  California.  1883. 

Named  borux  from  tbe  Arabic  buraq,  which  included  also  tbe  niter  (sodium  carbonate)  of 
•nciedt  writers,  tbe  natron  of  tbe  Egyptians.  Borax  was  called  cbrysocolla  by  Agricola  because 
used  In  soldering  gold. 

Prof.  Beclii  has  analyzed  a  borate  occurring  as  an  incmstation  at  the  Tuscan  lagooos,  which 
afforded:  BiOi  43  56.  Na,0  19  25,  HiO  87*19  100,  giving  the'  fonnute  Nai0.2B«Oi.8HiO. 
Am.  J.  Sc.,  17.  129.  1854. 

Ref.— >  Min.,  54,  1839,  credited  to  Naumann.  *  Mohs-Zippe.  1.  a  ■  Dx.,  HIn..  2,  7.  1874. 
*  Dx.,  ibid.    *  Tschermak.  Ber.  Ak.  Wieu,  67  (2),  041.  1868. 

TiNCALcoNiTE  G.  U.  Bhepard.  Borax  from  California,  pulveralent  aud  efBorescent,  88, 
p.  c.  water.   BuU.  Soc.  Min..  l.  144,  1878. 

708.  UIiBXnn.  Boronatrocalcit  Ulex,  Lleb.  Ann.,  70,  49,  1849  Natronkalk-borat. 
Ulexite  Dana.  Min.,  695,  1850.  Katronborocaldte.  Tinkalzit  (fr.  Africa)  BXeldntkji,  PolyL 
Centr.,  1884, 18i».   Tiza  8.  Amerka. 

Usually  in  rounded  masses,  loose  in  textnre,  consisting  of  fine  fibers^  which 
are  acicnlar  or  capillary  crystals. 

H.  =  1.  G.  =  1-65  N.  Seotift,  How.  Luster  silky  within.  Color  white. 
Tasteless. 

Comp. — A  hydrous  borate  of  sodium  and  calcium,  probably  NaCaB,0,.8H,0= 
Na,0.3Ca0.5B,0,.16H,0  =  Boron  trioxide  43-0,  lime  13*8,  soda  7-7,  water  35-5 
=  100. 

Some  doubt  exists  as  lo  the  quantity  of  water;  analysis  7  gives  only  12  H,0(calc.  29'2p.  c). 

AnaL— 1,  liaimondi.  Min.  Perou,  263.  1878.  2,  HoUz.  Rg.,  Min.  Cli.  Erg.,  51,  1886. 
8,  Rg..  Pogg,,  97,  801,  1856,  Min.  Ch..  216.  1875.  4.  Rg..  Jb.  Min..  2,  158,  1884.  6,  Kyle, 
Ad.  Soc.  Argent.,  10,  169.  1880.  6.  H.  How,  Am.  J.  Sc.,  33,  9,  1861.  7,  Whitheld,  Am.  J. 
Sc.,  34.  284,  1887.   Also  6tb  Ed.,  pp.  698,  599. 


100 


B,0, 

CaO 

Na,0 

H.O 

1.  Tarapac& 

}  43-05 

14-05 

6-98 

8618 

=  100-21 

2.  Atacama 

[42-81] 

14-71 

8-43 

33-69 

Fe«0,  0-86 

8.  Iquique 

[44-25] 

13-67 

7-45 

34-63 

~  100 

4.  Argentine  R. 

5.  PioT.  Salta 

42-06 

15-91 

8-90 

88-48 

=  100-86 

44-71 

1408 

8-23 

8804 

=  100 

6.  NoTS  Scotia 

4410 

14-20 

7-21 

84-49 

=  100 

7.  Ithodes  Marsh,  Nerada 

45-84 

16-04 

8-8S 

80-79 

=  100 

Impurities  have  been  deducted  (gypsum,  KCl,  NaCt,  SiOi.  etc):  in  1,  4  07  NaCl.  In  8,  7'7 
p.  e  NaCl. 

Pyr.,  etc — Yields  water.  B.B.  fuses  at  1  with  intumescence  to  a  clear  blebby  glass,  color- 
ing the  flame  deep  yellow.  Moistened  with  sulphuric  acid  the  color  of  the  flame  Is  momentarily 
cbanged  to  deep  green.  Not  soluble  In  cold  water,  and  but  little  so  In  hf>t;  tbe  solution  alkaline 
fn  its  reactions. 

Obs. — Occurs  in  the  diy  plains  of  Iquique,  Chili,  in  the  province  of  Tarapaca  (where  it  is 
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called  ASw),  Id  wbltUh  rounded  nuuses.  from  a  hazelnut  to  a  potato  in  size,  which  coutai  o( 

interwoven  fibers  of  the  ulexlte.  wUh  pickeriDgite,  gltiultertte,  halite,  gypsum,  aiid  other  impuri- 
ties; at  ^llnasde  la  Funa,  Provioce  of  Jujuy,  Argentine  R^ub.;  also  at  the  Laguna  Blaoca, 
Catamarca,  and  in  Prov.  Salta;  on  tlie  West  AfricH  const. 

Id  Nevada,  in  lar^e  quantities  in  the  eiilt  irmrsbes  of  the  Columbus  Mluing  District,  in  tbe 
soutb-eastero  part  of  Esmeralda  Ck>.  Thus  In 'the  depoeits  called  Teel's  Marah,  lib  odea  Hareh, 
Columbus  Harsh,  and  Ftsh  Lake  valley — these  are  oval-diaped  alkali  Hats  coreriag  10,000  to 
20,000  acres  each.  Tlie  ulexlte  occurs  here  In  the  saline  crusts  formed  by  evaporation:  it  Is  miied 
with  conimou  salt,  aim  gypsum  aud  glauberite;  it  occurs  in  part  in  tbe  form  of  •balls  <"cuttOD- 
Irnlls")  8-4  inches  tbmugh  embedded  iu  the  Bait.  In  California,  In  San  Bemardimi  Co.;  also 
the  Tariety  cnlled  "sheet  cotton"  from  Death  Valley.  Inyo  Co.,  and  from  Desert  Springs, 
also  called  Cune  Springs,  in  Ecru  Co.  Also  in  Nova  Scotia,  at  Windsor,  Brookville,  and  Nen- 
port  Stallnn,  filling  narrow  cavities,  or  constttuting  distinct  nodules  or  mammillated  masse* 
embedded  iu  white  gypeum,  nud  associated  at  Win&or  with  glauber  salt,  the  luster  laienially 
silky  aud  the  color  veir  white. 

Named  after  the  Genmui  chemist,  O.  L.  tJlex,  who  gave  the  first  coirect  analysiBof  tbe 
mineral. 

Alt— Occurs  altered  to  gypsum. 

Tbe  following  are  near  ulexilc: 

Franklanditb  ReynolOa,  Phil.  Mag.,  3,  284,  1877. 

Massive,  with  fine  fibrous  structure.   H.  =1.   Q.  ^  165.   Color  white.   An  analysts 
gave: 

B,0,  CaO  Na,0  H.O         (Na.K)Cl     CaSO,  +  2  aq. 

[48-70>]  1210'  12-87  27-93  2*41  1-44   =  100 

'  Other  Independet^t  determinations  gave  B«Oi  41  81,  CaO  11'04,  U,0  27-66. 

Deductina;  Impurities,  the  formula  deduced  is  NaiCaB«Oii.7iHiO.  It  is  very  near  niezite. 
Slightly  soluble  in  water,  readily  Id  dilute  hydrochloric  and  nitric  acids.  Fuses  eSKly.  Tnm 
T^rapac&,  Chili.    Named  after  the  Eaglish  chemist,  Fmnkland. 

Cbtptomorphitk  H.  How,  Am.  J.  Sc.,  32,  9,  1861:  MIn.  Mag.,  I.  267,  J877. 
In  dull  white  kernels  consisting  of  microscopic  rh<»nbic  plates.   Near  ulexite  iu  compoii- 
Uon.  ADaiysIs.— How,  after  deducting  impurities : 

B,0,  59  10  CaO  15-55  Na,0  5-61  H.O  19-72 

Occurs  in  white  Insterless  keniels  of  the  size  of  a  pea  or  bean  lying  between  crystal!  of 
gypeum  aud  glauber  salt  at  Windsor,  Nova  Scotia.  Named  from  Kf^vxroi,  eotueaUit  and 
ftop^nf.form,  because  tbe  structure  is  only  revealed  by  the  microscope. 

709.  BEOHIUTB.  Borate  de  Chanx  Bmd.,  Tr.,  2,  240. 188S.  HayealDer  BeeMi.  Am.  J. 
Sc.,  17,  129.  lt'64.   Bechillte  Ikina.   Hydrous  Borate  of  Lime.   Borocalcit  Groth.,  Tab.  Ueb.. 

88,  1874.    Alger- Phitlipa,  Min.,  818,  1844. 
In  cniats,  as  a  deport  from  springs. 

Oomp.— CaB,Oi.4H,0  or  Ca0.2B.O,.4HiO=Boron  trioxide  53-2.  lbne20-9,  water  26-9=100. 
AnaL-Bechi,  L  c. 

B,0.  61-14        CaO  20-85        H.O  36-25        SiO.,Al,O..HgO  1-76  =  89-99 

Pyr.,  etc.— Yields  water.  B.B.  fuses  easily,  coloring  tbe  fiame  reddish  yellow;  moisleoed 
with  siitpliuric  acid  the  tlHnie  is  colored  green. 

Oba.— Found  by  Bechi  (after  whom  it  is  named)  as  an  Incrustalion  at  the  baths  of  the  boric 
arid  lagoiuis  of  Tuscany.  The  borate  mentioned  by  Beudant  (1882)  was  from  Hunte  Rotoodo. 
TuscHny. 

The  Hayetineiti  D  Forbes  (Phil.  Mag.,  26,  118,  1808),  from  the  waters  of  the  hot  sptiDg«, 
BafiOH  del  Tnro,  in  the  Cordilleras  of  Coquimbo,  niny  be  the  above  species.  It  ocrura  In  the 
waters  In  the  form  of  snow-white  silky  or  fiiUbery  mkes,  and  also  as  a  fiaky  Kedimenl  at  the 
bottom.  Fni'bcR  suggests  that  the  mint-rul  is  formed  by  tbe  action  of  hot  vapors,  volcanic  Id 
source,  on  rhe  lime  of  tlie  waters  through  which  they  pass. 

Hayebinb  Hydrous  borate  of  lime  A,  A.  Hayes,  Am.  J.  Sc..  46,  377.  47.  215.  1844. 
Borocalcile.  Hydroborocalcite  Hautm.,  Handb, ,  p.  1429,  1847.  Uayesine  J^ana.  Min.,  2l7, 
1860. 

Tbo  supposed  borate  of  lime  of  Hayes  (CaBjO,  flHiO  =  Boron  trioxide  4fl  O.  lime  18  i 
water  35-6  =  KHI)  hfis  bet-n  shown  to  be  ulexlte  (cf.  5th  Ed.,  p.  599,  and  Raimondi.  Min.  P^oo. 
352.  264.  187Ki  The  atime  is  true  of  the  niineml  aiial^-zed  by  Keichardt  <JB.  Ch.,  737. 1858.  TOi, 
186'i:  these  annlysvs,  however,  are  quoted  by  Dx.,  Mm..  9,  10, 1874).  Two  receat  analyses  par 
tially  sustaining  the  species  have  been  mnde.  1,  Bnm.  Zs.  Er.,  1, 890,  1889.  2,  Dart  on.  Aw  X 
Be.,  33,  408, 1889. 
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B,Oi  CaO        Xa,0  H,0 

1.  ChlU  'r48-491        14*69        1-87        S4-95   =  100 

a.  Bergen  HUl,  N.  J.  4610         18-39  —         SO  46   -  t»9i» 

The  mioeral  analjzed  by  Dartoo  i«  atatod  to  hare  come  from  a  cavity  with  datoUte  at 
Bergeu  HUl,  N.  J. 


710.  HTBROBmAaiTB.  O.  Hut,  Togg.,  31,  49, 1684.   Hydroiia  Borate  of  Lime  and 

Magnesia. 

Honoclinic'(?).  Structure  lamellar-fibrouB.  Besembles  fibrous  and  foliated 
gypBum ;  fibers  flattened  parallel  to  the  plane  of  symmetry  (b)  of  a  prism  of  122° 

to  l3o^ 

Cl^aTf^;e  in  one,  or  perfaaiM  in  two  directions.  H.  =  2.  G.  =  1*9-2.  Oolor 
white,  with  spots  of  red  from  iron.   Thin  plates  translucent.   Optically  biaxiaL 

Az.  pi.  \  b.    A  bisectrix  stronglv  inclined  to  the  rertical  edge. 

Comp.— CaMgB,0„.6H,0  or'CaO.Mg0.3B,0,.6H,0  =  Boron  trioxide  50'7,.lime 
13  5,  magnesiii  9  7,  water  26*1  =  100. 
Anal.— Uess,  1.  c. 

}  B,0,  [49  58J  CaO  IS  SS  MgO  10  57  H,0  26  88  =  100 

Pyr.,  Bto.— B.B.  fuses  to  a  clear  glBss,  tingeing  the  flame  sHgblly  grera.  and  not  becoming 
opaque.  In  a  matrara  affords  water.  Somewhat  soluble  tn  water,  and  yleldhig  a  slightly  alka- 
line reaction.    DiKijolves  ensily  fn  hydrochloric  and  nitric  acids. 

Oba. — First  ol>eerTed  by  Hess,  in  a  collection  of  Caucasian  minerals.  The  specimen  was 
full  of  holes  filled  with  clay,  coDtaioiag  diibrent  MUts.  It  may  be  mistaken  for  gypsum, 
but  is  readily  distinguished  by  its  fusibility. 

Bi£— >  Dz..  Mfii.,  3, 14, 1874 


UranatoB. 

711.   ITraninite  Oontains  UO,,  UO,,  PbO,  K,  eto.  Isometrio 

Brdggerite  also  ThO,. 

Cleveite  "   ThO„Y,0„  etc. 

Nivenite  "      "      "  " 

Tia.  OwBmite  (Pb,Ca)U,SiO,..6H,0? 

Thorogammite 

718.  UraiuwphflBrite  (BiO),U,0,.3H,0 


711.  URANINITII.   Scbwarz  Beck-Erc  (fr.  Joach.)  Br&ekm.,  Magn.  Del,  304.  1787. 
Bec-k-Blftude  =  Pseiidogalena  picea-  pt.  [rest  (T  all)  pitch-like  Zinc-blende]  Wall.,  249.  1747. 

an  Blende  =  Pechblende  {fr.  Saxony,  etc.)  pt.  [id.]  Ororut.,  108,  1758.    Pseudogalena  nigra 
coni|«cia.  Pechblende  (fr.  Jcach.  and  Job.),  De  Bom,  LIthoph.,  138,  1772.    Pechblende,  Eisen- 
i»e«-lifi-z  [pm  uniier  Iron  Oresj  Wem.,  Bergm.  J.,  1789.    Ur&nerz  (fr.  Joach.)  Klapr.,  Mem.  Ac. 
lierl,  178H-87,  160.  pub.  in  1792,  Beiir.,  2,  197,  1797  (diacov.  of  metal  uranium).  Perhera 
ICurTtt  ,  Tub.  56.  1800.   Urane  oxydule  H..  Tr.,  1801.   Pitchblende,  PTv>tox{de  of  Uranium. 
Uiwiintemniti'  Chapm.,  Pract  Min.,  148,  1858.   Uranin  Haid..  Handb.,  940.  184S.  Nasturan 
Kobell  Hin.-Nami'a  84,  1858.   Pitchblende.   Urnnpecherz.  Fecburan,  Q«rm.   Urane  ozydnlfi 
Pt't-urHiio,  Unino  osslilolnlo,  Ital.    Pezblenda  apart. 
Schweruniiierz  (fr.  Pfibrami  Breith.,  Hfindb.,  908.  1847.    Coraclte  (fr.  L.  Sup.)  Le  Cants, 
A.m..  J.  Sc..  3,  117.  173,  1847.    KristalliBirtes  Uranpecherz  (fr.  Norway)  Tk.  Seheerer,  Fogg.,  77, 
5711.  1847  —  Uranoniobit  flam..  J.  pr.  Ch.,  76.  826,  1859. 

Cleveile  A.  B.  Nordmtkiold.  Q.  fOr.  Fttrh.,  4.  28,  1878.    BrOggerite,  Thor-uranin.  C.  W. 
.BStnnitrand.  ibid.,  7.  60,  1884.   Kivenite  IBddtn  and  Mdekfntoth,  Am.  J.  Sc..  38,  481, 1889. 
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Isometric.  In  octahedrons  (o),  also  with  dodecahednl  planes  (d) ;  less  often 
in  cubes  with  o  and  d.  Crystals  rare.  Usually  massive  and  botryoidal;  also  in 
grains;  structure  sometimes  columnar,  or  curved  lamellar. 

Fracture  conchoidal  to  uneven.  Brittle.  H.  =.  b'b.  G.  =  9'0  to  9*7  of  crys- 
tals; of  massive  altered  forms  from  6 '4  upwards,  see  below.  Luster  snbmetallic, 
to  greasy  or  pitch-like,  and  dull.  Color  grayish,  greenish,  brownish,  velvet-black. 
Streak  brownish  black,  grayish,  olive-green,  a  little  shining.  Opaq^ue. 

Comp. — A  iiranate  of  umnyl,  lead,  usually  thorium  (or  zirconium),  often  the 
metals  of  the  lanthanum  and  yttrium  groups ;  also  containing  nitrogen  in  varying 
amounts  up  to  3  6  p.  c.  Calcium  and  water  (essential  are  present  in  small  quan- 
tities; irou  also^  but  only  as  an  impurity.  The  relation  between  the  bases  varies 
widely  and  no  definite  formula  can  yet  be  given.   Of.  Uillebmnd,  ref,  below. 

When  tbe  cnnipos!tioD  of  the  mineralB  here  provisioniilly  iocluded  tt^ther  is  mne 
thoroughly  understood,  it  may  prove  tbat  they  should  be  separaleu,  as  two  or  tluee  indepeodent 
specieti. 

Tbe  ratio  of  UOj  and  UO,  varies  widely  even  in  different  specimens  from  the  same  locality. 
Thus  the  oxygen  ratio  of  UO*  to  oilier  bases  varies  from  1  :  4*37  (Brauchville)  to  1  :  1  in 
brOggerite:  while  uivenite  gives  an  acid  ratio.  This  fact,  coupled  with  tbe  behavior  of  the 
material  when  treated  with  acids,  has  led  Hlllebrand  to  suggest  that  while  the  variatirai  may  be 
only  due  to  alteration,  it  is  perhaps  more  prol>able  that  all  specimens  examined  are  simply  mix- 
tures of  two  (or  more)  compouuds  in  varying  amounts. 

Tbe  presence  of  nitrogen,  first  showii  by  Hillebrand,  to  whom  we  owe  most  of  our  preseot 
knowledge  of  the  composition  of  tbe  species,  is  a  remarkable  fact,  as  bein^  ifae  only  case  in 
which  this  element  has  been  ideiitified  iu  a  mineral  belonging  to  tbe  original  crust  of  tlie 
earth.  Tbe  part  played  by  the  nitrogen  is  still  uncertain;  the  amount  seems  to  liear  some  rela- 
tion to  tbe  UOi  present.  Tbe  nitrogen  is  set  free,  as  nitrogen  gas,  by  a  non-oxidizing  iaoi^anic 
acid  aud  by  fusion  with  an  alkaline  carbonate;  probably  also  by  caustic  alkalies  in  a  current 
of  CO.. 

Var. — Tbe  varieties  of  uraninite  include: 

1.  Crj/atallized.  UranniobUe  of  Hermann,  from  Norway.  In  crystals,  usually  octahedral, 
with  G.  varying  for  the  most  part  frum  0  0  to  9'7:  occurs  as  an  original  constituent  of  roane 
granites  (pegmatite).  Tbe  viiriety  from  Uranchville,  which  is  as  free  from  alteration  as  any  jtt 
examined,  contains  chiefly  UOi  with  a  relatively  small  amount  of  UOj.  Nitrogen  is  present 
in  Uie  maximum  quantity,  as  yet  observed,  3  6  p.  c.  Tborla  is  prominent,  while  the  earths  of 
the  lanthanum  and  yttiium  groups  are  only  sparingly  represented. 

Broggerite,  as  analyzed  by  Hillebrand,  gives  the  oxygen  ratio  of  UOi  to  other  bases  of 
about  1:1.    It  occurs  m  ociabedral  crystals,  also  with  d  nud  a.    O.  =  9'03. 

Gleveite  and  uivenite  coiiiain  UO,  in  larger  amount  ilian  the  other  varieties  mentioned,  and 
are  cliarKClerized  by  containing  about  10  p.  c.  of  the  yttrium  earths.  Cleveite  is  a  variety  from 
ibe  Arendnl  region  occnrring  in  cubic  crystals  modified  by  tbe  dodecahedron  and  octahedron. 
G.  =  7'49,  Niveuile  occurs  mn&sive,  with  indistinct  crystallization.  Color  velvet-black.  H. 
=  5'5.  G.  =  8*01.  It  is  more  soluble  than  other  kinds  of  urauinite,  being  completely  decom- 
posed by  tbe  action  for  one  hour  of  very  dilute  sulphuric  acid  at  100°. 

3.  Mamte,  probauly  amorphous.  Pitchblende;  nasturan  of  Kobell  (from  vacrdp,  diNiw). 
Contains  no  iborta;  the  rare  earths  are  also  absent,  aod  nitrogen  is  very  sparingly  present  if  at  all. 
Waler  uu  the  other  hand  is  prominent  and  tbe  specific  gravity  is  much  lower,  in  some  cases  not 
above  6'o.  These  last  differences  are  doubtless  largely  due  to  altemtion.  Here  belong  tbe  kinds 
of  pitchblende  which  occur  in  melalliferous  veins,  with  sulphides  of  Bilvur,  lead,  colMili,  nickel. 
Iron,  zinc,  copper,  ns  that  from  Johanngeorgenstndt,  Pribram,  etc.;  probably  also  that  fn>m 
Black  Hawk,  Colorado,  (Hillebrand). 

AnaL— 1-11,  15-31,  Hillebrand,  Am.  J.  Sc..  40,  884.  1890;  also  U.  S.  G.  Surv.,  Bull.  7&. 
In  the  latter  place  the  methods,  results,  and  conclusions  are  slated  more  mtmitrly.  1S~14.  SS. 
Id.,  Am.  J.  Sc.,  42,  890,  1891.  Id  these  analyses  the  La^Oi  group  includes  Ibe  earibs  insoluble 
in  potnasium  sulphate,  tbe  Y.jO,  group  those  soluble  in  it. 

Earlier  analyses  are,  more  or  less  incomplete  or  untrustworthy,  see  5tb  Ed.,  p.  155;  also 
Brancbviile,  Cooistock,  Am.  J.  Sc.,  19.  220,  1880  (iu  which  the  tlioriura  is  overlookedi. 

Further,  33,  Blomstnind.  1.  c.  24.  G.  LiiidstrOm,  quoted  by  NordenskiOld,  1.  c.  (cf.  Blom- 
strand,  1.  c,  p.  69).  25,  Hidden  and  Mackintosli,  1.  c.  26,  Lorenzen,  Nyt  Mag.,  28,  249.  l!^S4. 
The  absence  of  thorium  iu  anal.  26,  while  Hillebrand  obtained  a  considerable  amount  iu  material 
stated  to  have  come  from  the  same  locality,  is  not  explained. 

Por  analyses,  see  p.  891,  opposite. 

Blomstrand(l.c),  in  discussing  the  composition  of  the  natural  uranatea.  deduces  for  uianioite 

IT  Tl 

tbe  formula  of  an  ortbo-uiunate,  Us(UO|)i,  or  (UOi)i(U0i}b  ;  this  Hillebrand  shows  has  no 

general  application. 

Pyr^  «tc.— B.B.  infusible,  or  only  slightly  rounded  on  tbe  ed^,  sometimes  coloring  the 
outer  name  green  (copper).  With  borax  and  salt  of  phosphorus  gives  a  yellow  beadinO.F.. 
becoming  green  in  R.F.  (uranium).    With  soda  on  charcoal  gives  a  coating  of  lead  oxide^  aod 
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frequently  the  odor  of  areenfc.  Kaoy  speciineus  ^ve  reactioas  for  sulphur  aod  arseoic  in  tlie 
opeD  tube.  Soluble  ia  nitric  and  sulphuric  acids;  the  solubility  diners  widely  in  different 
Tartetfes,  being  greater  In  those  kinds  containing  the  nre  eartbi.  Not  attractable  by  tbe 
magnet. 

Oba. — As  noted  above,  uranioite  occurs  either  as  a  primary  constituent  of  granitic  rocks  or 
•U  a  secondary  mineral  with  ores  of  silver,  lend,  copper,  etc.  Under  the  latter  condition  it  is 
found  at  JouanngeorgeDStadt,  Marienberg,  and  Schneeberg  in  Saxony,  at  Joachimstbal  xnd 
rabrum  in  Bohemia,  and  Kezb&uya  in  Hungary.  It  is  associated  witJi  torberuite  Ht  Tincroft  and 
Tolcarn  mines  near  Redruth  in  Cornwall;  also  near  Adriaoople,  Turkey.  Occurs  in  Norwsv 
tn  pegmaiyte  veins  at  several  points  near  Moss,  viz.:  AnnerOd  {broggeriie),  Elvestad,  Huggen&s- 
kilen,  Skraaturp;  also  near  Arendal  at  the  Qarta  feldspar  quari^  {eUieiU),  associated  with  ortbite, 
feigUBooite,  thorite,  etc. 

In  the  U.  States,  at  tbe  Hiddletown  feldqiar  quany,  Conn.,  in  large  octahedrons,  rare;  also 
more  abundantly  at  Hale's  quarry  in  Glastonbury,  a  few  miles  nTE.  of  Middletown.  W 
Branchvillu,  Coon.,  in  a  pegmatyte  vein,  not  uncummun  as  small  octahedral  crystals,  often 
aggregated  together;  usunlly  embedded  in  albite.  In  N.  Carolina,  at  the  Flat  Rock  mine  aud 
other  mica  mmes  in  Mitchell  Co.,  rather  abundant,  but  usually  altered,  in  part  or  entirely,  to 
gummile  and  uranophane-.  the  crystals  are  sometimes  an  inch  or  more  across  and  cubic  in  ubiL 
Id  8.  Carolina,  at  Marietta.  lo  Texas,  at  the  gadolinite  locality  in  Llano  Co.  {niToiiit).  In 
large  quantities  at  Black  Hawk,  near  Central  City,  Colorado.  Rather  abunduit  in  the  Bald 
Mountain  district.  Black  Hills.  8.  Dakota. 

Also  with  monuzite.  etc.,  at  the  Villeneuve  mica  veins,  Ottawa  Co.,  Quebec,  Canada. 

Cleveite  is  nameil  after  tbe  Swedish  chemist,  P.  T.  Cleve.  BrOggerite  after  the  Swedish 
mineralogist,  W.  C.  BrOgger.    Nivenite  after  Mr.  William  Niven,  of  New  York  City. 

Alt.— The  hydrous  mineral  called  gummite  occurs  asa  result  of  the  alteration  of  this  species; 
also  urauic  ocher. 

QoraciU  is  from  about  90  m.  above  Sault  Ste.  Harle,  on  tbe  north  ^e  of  L.  Superior;  It 
appears  to  be  a  UTHnlnlte  partly  altered  to  gummite.  Analyses. — 1,  Whitney,  Am.  J.  Sc..  7,  ^ 
1849,  6th  ed.,  p.  15B.  8.  Gentli,  ibid.,  33.  m,  1867.  WhitDey  found  15  92  p.  c.  CftCOa,  whkh 
was  sepu^tedby  Genth  before  analysis. 

UO.UO,     PbO  Fe,0,      CaO  MgO  810,  H,0 

1.            73-60        0-56  2  74*       6  99         -  6  88        6  68   Al.O,  110  z=  100 

9.           SS-de*      7-89  8-61       6-88  0-66  1816       614^  Al,0.  0  68  =  99« 

.    •  FeO.               ^  Incl.  CO,.  •  UO,  46  81,  UO,  16-47. 

713.  OnanSITB.  Feste  Uranokker  pt.  Wern.,  Min.  Syst.,  36,  1817,  Hoffm.  Mio..  4,  a, 
879.  Licbtes  Uianpecberz  Fr«ie»Uben.  Uranisches  Oununi-Erz,  BreUh..  Uib..  60. 1890.  Char., 
818, 1883.  Urangununi  Bniih.,  Handb..  908, 1847.  Fhosphoi^Qummlt  Hsm.,  J.  pr.  Ch.,  76, 
887, 18S9. 

Uranisches  Ptttln-£ra,  PIttinus  inferior,  AvAA.,  Handb.,  901,  1847.  Elbslt  Aritf.,  Jb.  G. 
Beichs.,  8,  No.  4, 134, 1863.   Pittinlt  Eerm.,  J.  pr.  Ch.,  76,  883. 1859. 

Crystalline  (Foallon);  perhaps  in  part  amorphona.    In  rounded  or  flattened 

pieces,  looking  much  like  gum. 

H.  =  2-5-3.    G.  =  3-9-4-20  Breith,    Luster  greasy.    Color  reddish  yellow  to 
orange-  or  hyacinth-red,  reddish  brown.    Streak  yellow.    Feebly  translucenL 
Comp. — An  alteration- prod  not  of  uraninite  of  doubtful  composition. 
Foullon  calculates  tbe  formula  (Pb,Ca.Ba)UiSiO)t-}-6HiO,  for  the  essential  part  of  gummite 
which  is  associated  with  uranophane  (p.  699)  aud  sometimes  intimately  mixed  with  it. 

Anal.— 1,  Kersten.  Schw.  J..  66,  18,  18S3.  %  Ragsky,  Pogg.,  Erg..  4,  848,  1854.  3.  Hei^ 
mann,  1.  c.   4-10,  von  Foullon.  Jb.  G.  Reichs.,  33, 1, 1»83.    11,  Gentb,  Am.  Ch.  J.,  1, 89, 1839i 


UO.  PbO  Fe.O.  Ma,0)  CaO  MgO  BaO  SiO,  H,0 
78  00     —      —    0  05   6  00     —      —    4-26  14-7S 


1.  Johanngeorgenatadt 

73  00 

0-05   6  00 

8.  Joadiimathal,  BUm. 

61-88 

4-63 

6-68 

117*  8-09 

220 

[0  84.  FeO  1-09 

&         "  PiU. 

68-45 

2-61 

4-64 

^  2-86 

0-66 

4.         "  JR&M. 

68-88 

504 

8-64 

1-93  4-54 

0-86 

6. 

68-76 

4-44 

8-M 

1-84  4-36 

0-83 

6. 

66-91 

4-47 

7-38 

097  8-41 

0-09 

7. 

66-57 

S-93 

7 -'25 

0  74  8-87 

ir. 

8.  Mitchell  Co..  N.C. 

74-67 

vnd 

0  46 

—    8  88 

9. 

74  92 

5-M 

0-86 

—  301 

10. 

74-fW 

4-69 

1  06 

-  804 

11.             "  0.=484 

1  76-20 

5-57 

0-6S*  3-05 

•  A1,0.. 

» Incl. 

SrO. 

4-26   14-75  P.O. 
[2-80.  As.Pfr.  =  99  9S 

—  5-13  10-68  P,0. 
,  CO,  2-52.  As  ft-.  =  9W-30 

—  5  00  10  06  Bi-t>, 
[3-67,  insol.  3  20  =  99^4 

—  4-92   10-84  =  99-58 

—  5  01     9  -41  =  98  19 

—  4  63   10-24  -  9e  i0 

—  4  96  11  86Cu*r= 
1  06  5-02  9-80  [M  17 
1  01  5-03  9  91  =  V9  75 
0  92  5-04  9-94  =  9919 
108»  4-68   10-54  P,t»» 

[0-12  =  99-72 
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G  UXMITB—  UBAirOSPmSSITB.  893 

Oeoth,  discusslog  anal.  11,  Brrivea  at  the  concliuion  that  It  represents  a  mixture  of  nianlum 
hydrate  (40  p.  c),  unuiotile  (88  4),  lead  uranate  (82*7).  and  barium  uranate  (4*8). 

Pyr^  •to^yielda  much  water  and  a  bitumlDoas  odor.  With  salt  of  pbosphomi  In  0.7. 
girea  a  yellow  brad,  becoming  greeu  in  KF.  (due  to  uranium),  leaving  an  undlnoWed  ikeleUHi 
of  dHca. 

Oba. — From  Job&nDeeorgenstadt,  with  uraoinite.  SUatUe  and  ptttiniU  are  from  Joachims' 
thai,  where  they  occur  with  pitchblende.  Eliasite  1b  somewhat  resio-like  in  aspect;  Q.  =  4*087- 
4*337  Zeph.  (Tolordiill  reddish  brown.  Pittinite  is  black  In  color;  streak  oUTe-grea;  luster 
grea^  Buhmetallic;  G.  =  4  tMi  0  Breitb.;  S  ieHerm. 

(iummite  la  also  abundant  at  the  Flat  Rock  mine,  Mitchell  Co.,  N.  C;  cryatals  examined 
by  Foullon  constAed  of  a  lemcm-yellow  gnwular  or  earthy  exterior  (uraoopbane)  inclosiDg  the 
orange-red  gummite  and  often  In  the  centera  nucleus  of  uranlnite.  Also  at  many  other  localltiea 
with  uranlnite,  as  at  BranchTllle,  etc   On  coradte  see  p.  89S. 

YrrROGDMHiTE  A.  E.  Nordentkidld,  G.  FOr.  Fflrh.,  4.  81,  1878.  Occutb  with  cleveite  (p. 
890)  and  is  probably  a  flnnl  decom  position-product  of  It.  It  has  the  appearance  of  orangite. 
Luster  brilliant.  Color  black  to  yellow.  Translucent-  fracture  conchoidal.  Optically  aniso- 
tropic. H.  =  0.  A  hydrous  compound  containing  yttrium  and  uranium  oxides.  Between  the 
black  opaque  clereite  and  the  translucent  honey-yellow  yttrogummite  occur  many  iatenuediate 
products. 

Thorogummitb  Hidden  and  MackinUuh,  Am.  J.  Sc.,  38,  480.  1889.  Occurs  with  ferguson- 
Ite,  cyrtolite,  and  other  species  at  the  gadolinite  locality  in  Llano  Co.,  Texas.  Uanally  masslre, 
sometimes  in  groups  of  crystals  near  zircon  In  form,  H.  =  4-4*5.  G.  =  4*43-4*54.  Color 
dull  yellowish  brown.  Saally  soluble  in  nitric  acid.  After  ignition  becomes  <A  a  dull  greenish 
hue.  Anal.: 

UO,    ThO.    SIC.  (Ce,T),0)  PhD  AUG.  Fe.0.  CaO  H.0 

88*48    41-4*    18-08     6-fle>       816    0  96    0*86    0*41     7*88  P,0»  1*19^  hygr.  H«0 1-88 

[^96-98 

•  At.  wght.  18S. 

The  formula  calculated  for  the  above  Is  UO>.8ThG«.88iOi.6HtO. 

CmLowmoxm  Mddm,  Trans.  N.  V.  Acad.  Sc.,  8, 186,  May  87, 1889.  AnameproTisIcmally 
•Dggested  for  "  a  tetiuonal  thorium  ^llcfr-ursnate."  Apparenuy  the  same  as  the  above,  thonh 
fammite.   Bo  named  oeeause  it  turns  green  upon  Ignition. 


713.  URAKOSPBSBITB.    WeUbaek,  Jb.  Berg  HQtt.  Sachs.,  and  Jb.  MIn.,  815,  1878. 
In  half-globular  aggregated  forms,  sometimes  with  a  dall  or  a  slightly  ItistronB 
surface,  sometimes  rongn  and  drusv,  made  up  of  minute  acutely-terminated  crys- 
tals.   Structure  concentric,  also  radiated. 

H.  =  2*3,  G.  =  6-36.    Color  orange-yellow,  brick-red  (Winkler).  Luster 
greaOT.   Streak  yellow. 

Comp.— (BiO),U,0,.3H,0  or  Bi,0,.2TJO,.3H,0  =  Uranium  trioiidc  62-7,  bi»- 
mafch  trioxide  42*4,  vniter  4*9  =  1(X). 

JUiaL— 1,8  Winkler:  1,  JmpuTitinUl  p.  c.)  deducted,  8.  perfectly  pure  material,  J.  pr.  Ch., 
7,  1878. 

no.  BUO,  H,6 

1.  60-88  44-12  6*56   =  100 

8.  60-88  44-84  4*76   =  99-97 

Pyr.,  etc— Decrepitates  on  heating,  and  falls  to  pieces  to  a  mass  of  ciystalline  needles,  with 
silky  luster,  homogeneous  and  of  brown  color. 

OlM---0ccurB  with  other  related  uranium  minerals  at  the  mine  Weisser  Hirsch,  near 
Sclineeberg,  Saxony. 
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Oxygen  Salts. 
0.  8T7I4FHATES,  OHROMATE8,  TEUjUBATES. 


A.  Anhydrous  Sulphates,  etc. 

B.  Acid  and  Basic  Sulphates. 
C  Hydrous  Sulphates. 


714.  Maacagnite 

716.  Taylorita 

716.  Thenardite 

717.  Aphthitalite 

718.  QUnberito 


0-5642  : 1  :  0-7309 


A.  Anhydrous  Sulphates,  eta 

(NH,),SO,  Orthorhombio 
{NH,).S0,5K,S0, 

Na.SO,  Orthorhombio  S  :  h  :  d  =  0*5976  : 1  : 1-2524 
(K,Nft),SO.  Rhombohedrttl      d  =  1-2839 

Ka,Ga(SO.),  Monoclinio  1-2200  :  1  :  1-0275  j8  =  67"49' 
Barlte  Group.   BSO,.  Orthorbombic. 


719.  Barlte 

720.  C«leitite 
7S1.  AnglMite 

722.  Anhydrite 

723.  Zinkoslte 

724.  Hydrocyanite 


BaSO. 
SrSO, 
PbSO, 

CaSO, 

ZnSO,  (artit) 
CuSO, 


n-.h-.i 

0-8152  :  1  :  1-3136 
0-7790  :  1  :  1-2801 
0-7852  :  1  :  1*2894 

0-8933  :  1  :  1-0008 
0-8925  :  1  :  1-4137 
0-7971  :  1  :  11300 


726.   Croeolte  PbCrO,  Uonoclinio       0-9603  :  1  :  0*9169   77*>  33^ 

726.  Phoenicochroite    Pb,Cr,0,  Orthorhombio? 

727.  Vauquelinite      2(Pb,Cu)OrO,.(Pb,Cu),P,0,  Monoclinio 

a  :  i  :  a  =  0-7498  : 1  :  1-3908;  >S  =  69"  3* 


714.  MASOAONnB.    Miuct^i,  Dei  Lagoai,  etc.,  in  Siena,  1779.   Sd  amraoniae 

Titrioliqiie,  Sel  ammoniac  secret  de  Glauber  (fr.  I^lfatoni  near  Naples),  Soffe,  Mtn..  1,  88,  Iim. 
Ammttninqiie  sulfaiM.'  Fr.    Sulphate  of  Ammonia.   Maskagvln  KotmL,  Tab.,  40,  70^  1800- 

BchwL'ftiisiiiiros  Ammoniak  Oerm, 

Orthorhombio.    Axve  d  :  h  :  &  =  0-5643  : 1  :  0-7309  Mitscherlioh'. 
100  A  110  =  29"  26',  001  A  101  =  52"  20',  001  A  Oil  =  36"  W 

JM 
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TA  TLOBITB-TMBNABDITB.  805 

Fonu:  «  (100,  i-i),   J  (010.  U),   c  (001,  0);  m  (110.  /),  /(ISO,  u  (Oil,  1-ft 

«  (021.  a-I);  o  (111,  1). 

Angles :  mm"'  =  •58"  58',  =  «!'  8'.  «»'  =  78'  80'.  w(  =  Mil'  16'.  »  =  Str  V, 
Otf*  =  98*  84',         =  48"  8'. 

Twins:  tw.  pi.  m,  pseudo-hexagonaU  like  the  artificial  potassium  snlphatew 
Usually  in  mealy  crusts  and  stalactitic  forms. 

Cleavage:  c  distinct.  H.  =  2-2-5.  G.  =  1*76-1 -77.  Luster  when  crystal- 
lized, vitreous.  Color  yellowish  gray,  lemon-yellov.  Translucent.  Taste  pungent 
and  bitter. 

Optically  +■    Ax.  pi.  |  d.    Bx  X       Dispersion  weak,  p  <  v.   Ax.  anglee: 
2E,  =  87°  44',  2Ebi  =  86**  47'.  The  angle  is  increased  by  rise  of  temperature,  Dz.' 
Comp. — Ammonium  sulphate,  (NI^),SO,  =  Sulphur  trioxide  60*6,  ammonium 

oxitle  39-4  =  100. 

Pyr.,  ate.— lu  the  closed  tube  yields  water  and  ia  sublimed;  with  lime  gives  off  ammoDla 
vapors.    Dlasolves  readily  In  water. 

Ohs.— OccurB  about  volcanoes,  Id  the  flnures  of  the  lava,  aa  at  Etna.  Vesuviua;  and  the 
Lipari  Istes,  and  is  also  one  of  the  products  of  the  combustion  of  mineral  coal.   Also  found  In 

the  giiauo  of  the  Ouafiape  Islands,  Peru. 
Named  after  Professor  Mascagai. 

RaC— >  Arlif.  cryst.,  Pogg..  18. 169,  1880;  Bg.,  Kr.  Ch.,  887,  1871.  *  Ptopr.  Opt.,  8,  34. 
1889.  N.  R.  90,  1867. 

715.  TATIiORITE.  Sulphate  of  Potash  and  Ammonia  W.  /.  Taj/ior,  Proc.  Ac.  Pbilad.^ 
809,  1859.    Taylorite  DaTM.  Min.,  614,  1868. 

In  small  compact  lum{>s  or  concretions;  structure  crystalline. 
H.  —  2.    Color  yellowish  white.   Taste  pungent  and  bitter,   TJnaltcvable  in 
the  air. 

Comp.— 5K,S0«.(NHJ,S0,  =  Sulphur  trioxide  47*8,  potash  46'9,  ammoninm 
oxide  5-2  =  100. 

AnaL— 1,  2,  W.  J.  Taylor,  1.  c. 

80.  Na,0  K,0  (NH^jO 

1.  48-40  1-68  48-45  5-87  org.  matter  tr.  98-90 

8.  48-80  46-49  S  IO   '*      "     tr.  =  99-89 

Pyr.,  etc — B.B.  on  platinum  foil  blackens  and  (uses  with  difficulty,  leaving  a  white  bead, 
which  Is  soluble  in  water  and  tastes  a  little  saline  and  bitter.  Heated  in  a  platinum  crucible 
becomes  first  black  and  then  snow-white,  not  fusing  at  a  high  heat  (Taylor). 

Obs. — From  the  guano  beds  of  the  Chincha  Islands. 

An  artificial  sulphate  of  potassium  and  ammonium  was  described  by  Link  as  early  as  1790. 
According  to  Lang  the  salt  10K|8O«.(NH4)«SO4  is  isomorphous  wiih  potassium  sulphate  and 
like  that  oocun  la  pseudohexagonal  forms,  both  twins  and  trUUngs,  Ber.  Ak.  Wlen,  31,  97. 
1858. 

716.  THUNARBITB.  /.  L.  Ouaseea.  Ann.  Ch.  Pbys.,  32,  808,  1826.  Pyrotedmlte 
Seaeehi,  Mem.  Incend.  Vesuv..  Napoli.  1855.   Makite  Adam,  Tabl.  Mbi.,  61.  1668. 

Orthorhombic.   Axes  d:h:i  =  0  5976  :  1 : 1-2524  Barwald'. 

100  A  110  =  30"  51i',  001  A  101  =  64"  29*',  001  A  Oil  =  51"  23f'- 

F-omia*:  e  (001.  0);  b  (010,  »-{);  m  (110,  /};  r  (101.  1-i)  and  «  (Oil.  l-i)«a8tw.  pL; 
<  <106.  0(111.1).  #(181.8-8). 

Anglos :  mm  "  =  61'  43^'.  (f  =  88'  80V,  rr'  =  198'  59*,  «'  =  108"  4T.  «  =  OT  48*', 
CM  =  76*  55'.    «'  -  'lOS'  11',    O0-"  =  W  41'.   m'  =  56'  89',  -  116'  84'. 

Twins:  tw.  pi.  (1)  r  (101)*;  (2)  e  (Oil),  cruciform  twins'  (f.  3),  the  vertical  axes 
inclined  102°  47^  and  77"  13'.  Habit  pyramidal,  o  with  c;  also  short  prismatic  (m) 
or  tabnlar  with  e  rough  and  striated. 

Cleavage:  c  distinct.  Fracture  uneven.  Brittle.  H.=  2-3.  6.  =2*63-2  69. 
Ijuater  -vitreous.   Color  white  to  brownish.    Transparent  to  translucent. 
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89C 


8ULPHATE8.  CSBOMATBS,  STC. 


Opticallj  +•  Ax.  pi.  \e.  Bx  X  a*  Dispersion  weiA,  P  >  v  (oil).  Axkl 
■ngles,  Barwald*: 

SHu^  3=  88*  Sft*  LI    3H^=88'8S'Na    8H»|,  =  88*  SS'Tl  8V,  =  8»- SV 

SHar=86*S0'        8Eo^=96'S5'         »Bi^=MrSV  9Vp  =  00*  01' 

Also  Dee  Cl(dzeaux*: 

SB,  =  153' 42  ;  and  (from  H.  and        2T,  =  88*  6'  =  83*  SO*  >9;=  1-470   fi^  =  11» 

nienArdite  probably  goes  orer  to  a  bexagonal  form  on  heating*. 

1.  8.  8. 


Figs.  1.  Atacama.  3.  8.  California,  Ayrea. 

Comp.— Sodium  sulphate,  Na,SO,  =  Sulphur  triozide  43*7,  eoda  56  3  =  100. 

AnaL— 1,  Duobam,  Am.  J.  Sc..  23,  204,  1881.  3.  B&rwald.  I.  c,  containiog  a  little 
glauberite.  Also  8.  Oarapsky.  Jb.  Hin.,  1.  06, 1890.  Also  5Ui  Ed.,  p.  610. 

SO,     Na,0  CaO 

1.  Arizona  G.  =  3-681   |  66  S6  [48  021  013  MgO  0  03,  CI  010,  iDsol.  0  88  -  100 

3.  Aguaa  Blaocas  64-84    41  91     3  66  H,0  O'OS  =  99  84 

8.  Atacama  54  34    41  66    0*38  Al.0. 0  08,  Fe,0. 0  30,  MgO  0-07.  CI  0-86, 

linsol.  8-40.  H.0  0*78  =  100 

Pyr.,  •tc.— Colore  the  blowpipe  flame  deep  yellow.   Wholly  soluble  in  water. 

Om.— Often  observed  in  connection  with  salt  lakes,  as  in  Central  Asia,  Africa,  etc.;  thus  in 
lalces  north  of  the- Caspian;  In  the  Caucasus;  on  the  sboraaof  Lake  Balkhash,  Central  Asia. 
Also  In  Spain,  at  Espartinaa,  0  leagues  from  Madrid  and  '3i  from  Aranjuez.   The  water  exudes 

during  wiuter  from  the  bottom  of  a  basin,  and  becoming  concentrate  in  the  summer  seasoa, 
deposits  crystals  of  theoardite.  Also  in  8.  America  in  TarapacS,  Chili  (called  Sal  de  Ssn 
Sebastian),  also  near  Aguas  Blancas,  at  Salinas  and  other  points  in  the  desert  of  Atacama  (cf. 
I^rapsky).  Also  on  the  scoria  of  Vesuvius  (pjfrotechnite)  of  the  eruption  of  1855;  on  solutioD 
and  evaporation,  octahedral  crystals  were  obtained  by  Scaccbi  with  the  planes  m,  r,  o,  t,  with 
mm'"  =  61*  38'.  rr*  =  128'  58',  etc. 

In  the  U.  S.  forms  extensive  deposits  on  the  Bio  Verde.  Arizona  (anal.  1).  In  California,  at 
Borax  Lake,  San  Bernardino  Co.,  with  honksite,  glauberite.  etc.  With  ulexlte,  etc.,  at'Rbodei 
Marsh,  Esmeralda  Co.,  Nevada. 

Pseudomorpbs  of  calcite  or  less  often  quartz  after  thenardite,  in  part  twins  with  r  as  tw.  pi., 
occur  in  volcanic  tufa  of  the  hill  Rosenepg  in  the  Hegau,  floulhem  WDrtemberg. 

R«f. — '  AguaH  BlancHA,  Zs.  Kr. ,  6,  S6,  1881.  The  position  is  that  suggested  by  Hausmaan 
(Pogg.,  83,  577,  1851)  to  show  the  isomorphism  with  the  corresponding  potitsh  salt;  see  also 
Mitscb.,  PoRg..  12,  1.S9,  18-^8  (artif.  cryst.};  Sec.,  1.  c;  R?.,  Kr.  Ch..  894,  1861;  MUggc.  Jb. 
Min.,  2, 1.  1884.  *  Cf.  Sec.  '  Cf.  Dx.,  K.  R.,  100,  1867,  barwald.  etc.  *  £.  F.  A^res,  Am.  J. 
Sc.,  37.  SST).  1889.  *  On  psendomorphs  from  the  Rosenegg,  Leuze,  JabreihefL  Ver.  W&nt., 
819,  1889.    •  L.  c.      Cf.  MOgge,  1.  c. 

DiHTDRo-THBHAHDiTB  [J.  Russ.  Pbys.  Cb.  Ges.,  19.  3S2.  22,  26.  271,  Ber.  Ch.  Go.,  90, 
646  ref.,  1887.  Jb.  Min..  1,  I6  ref..  1890.  J.  Ch.  Soc.,  60, 156,  1891. 

Described  by  Markovnikov  as  a  hydrous  sodium  sulphate.  NaiSO^.SHiO,  from  L.  Oori,  GotI 
Tiflis.  Form  monoclinic  with  «  (001),  n»(110).  /  (210),  p  (111)  with  a :  6  :  c  =  0-4661  :  1 :  0*71M 
/3  =  78°  55'  Wyrouboff.  Cleavage  |  c.  Later  stated  to  be  only  blOdite  (aatrakanite)  ffmitah'fag 
thenardite  in  considerable  amount 
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717.  AFUTUiTAUTB.  VesuTian  Salt  SmiiJuen,  Pbll.  Trans.,  306,  1818.  Apbthaloae 
Bead..  Tr.,  2.  477,  1882.  ApbLhltalUe,  Shepard,  Hio.,  1,  8ft,  IbttS.  Aftalotia.  Aftalodo, 
Sofato  poiawico,  2tal. 

Arcanite  i£ud.,  Handb.,  493.  1840.  Glaserite  Haitam.,  Handb.,  1187,  1847.  Sulpbale 
(tf  PotaBh.   Scbwefelaaures  Kali,  KaUaulpbat,  Germ.   Potasse  sulfat6e  Fr. 

Bhombohedral.   Axis  t  -  l*gtj39;  0001  A  lOll  =  *&6°  0'  Mitacherlicb'. 

Fonui  «(0001.O):  «(10iO./);  a  (llSO,         «  (1(^.  i),  f  (lOll,  IQ.  d(0li4,-i), 

c  (0li2,  -  i),   y  (0111,  -  1). 

Aagl«:   M  =  80'  Sa*.   rv  =  48°         m'  »  68*  6',  rr*  s  Bl*  48i'. 

1.  a.  3. 


Figs.  1-8,  Doaglashall,  Backing. 

Occurs  in  rhombohcdral  crystals,  often  thin  tabular;  also  in  distorted  forma 
which  appear  to  be  orthorhombic  in  symmetry,  and  again  united  in  groups  resem- 
bling the  pseudohexagonal  twins  of  aragonite  (f.  3),  but  throughout  optically 
uniaxial  (Bkg.).  Also  in  blades  made  up  of  aggregated  crystals;  massire,  or  im- 
perfectly mammillary,  and  in  crusts. 

CleaTage:  m  rather  distinct;  c  imperfect.  H.  =  3-3*5.  G.  =  2-63-2-656 
Bkg.  Luster  vitreous,  inclined  to  resinous.  Color  white,  sometimes  tinged  with 
blue  or  green.  Transparent  to  translucent,  or  opaqne.  Taste  saline  and  bitter, 
disagreeable.   Uualterable  in  the  air.   Optically  +•  Indices: 

to  =  1*493  6  =  1-501   Senanuont  (Dz.). 

ForNa,  oo  =  1-4907  6  =  1*4993  Backing. 

CoBp. — Sulphate  of  potassium  and  sodinm,  (E,Na),SO,;  if  K  ;  Ka  =  3  : 1,  ag 
foQnd  by  Sec.  (1.  c.)  the  percenta^  composition  is:  Sulphur  triozide  48*2,  potash 
42*5^  soda  9'3;  or,  Potassium  sulphate  78*6,  sodium  sulphate  21*4  =  100. 

Geserick  (quoted  by  BQckioe)  found  that  crystals  from  Douglashall  near  Westeregelo,  con- 
taining 10  to  14  p.  c.  of  lodiuDi  dloride  as  Impurity,  coDiUted  of  K,SOt  and  Na^SO*  In  the  ratio 
of  5  :  2,  and  8:1.  An  amUysts  of  the  Kocalmuto  siUt  gave  Rath,  Pogg.  Anu.,  £rg.-Bd.,  6,  860, 
1878: 

SO.  40-60  E.O  88  24  Na«0  [17'S6]  =  100 

Tblfl  correspoods  nearly  to  4EtS04  +  8Na,S04. 

Pyr.,  •to.— Fuses  Iwfore  the  blowpipe  without  intumescence.  Soluble  in  water. 
OlMk — Found  at  Vesuvius,  up<m  \&va,  in  delicate  crystallizations,  and  also  in  masses  an  Indi 
or  more  in  thickness.  Occura  at  Duuglasliall  near  Westeregein  in  blOditc,  which  with  the  halite 
forms  a  deposit  between  kainite  and  halile  in  the  kieserite  re;rion.  Also  at  Rocalmuto,  Sicily. 
These  crystals  were  rejrarded  by  Rath  as  orthorhombic,  but  Strttver  shows  (Rend.  Acc.  Line,  6, 
7S0,  1880)  that  it  is  throughout  optically  uniaxial  and  Identical  with  aphthttallte  of  ScacchL 
SQcfeiug  earlier  proved  the  same  for  the  Wosteregeln  crystals  as  above  noted. 

The  artificial  salt  (K,Na)aS04  ia  dimorphoua.  Cf.  Slitachevlich,  1.  c,  or  Rg.,  Kr.  Ch.,  401, 
1881.  Sec,  Mem.  Acr.  Napoli.  1,  read  May  12,  1863  rPolisimm.  Criat.,  p.  H  et  tag.),  a\m  6,  Mch. 
12,  18TO;  6.  Dec.  13.  1873.  Rath,  Pogg.  Erg.,  6,  362,  1873.  Mid.,  Bull.  Soc.  Min.,  6,  226, 
1882;  also  arcanite  beyond. 

i^amed  aphihalose  by  Beudant,  in  1882,  from  (f^&iroS,  unalterable,  aud  a Xi,  talt;  and 
chan>;cd.  by  Shepard.  to  the  less  incorrect  form  from  these  Greek  words,  aphthiOtUte.  Arcanite 
of  Haidiiiger  was  derived  from  one  of  its  alchemistic  names,  Arcanum  duptieatum.  Qlaeei^ 
given  tty  Hausmann  in  1847,  after  the  chemist  Christoph  Olaser  (1664),  the  salt  havlDg  been 
early  called  Sal  polyehrettum  Olweri. 

Re£.— <  Artif.  cryst.,  Fogg.  Auit.,  68.  468,  1843.  The  rhombohedral  natureof  the  Vesuvian 
minerfil  was  shown  by  Scacclii.  Backing  obtained  for  the  Douglashall  ciyatals,  0001  a  lOlS  =s 
S6"  88'.  whence  i  =  12879,  2a.  Rr.,  16,  561,  1S89. 
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The  foHowiDg  descripUou  is  based  upon  the  artificial  potassium  sulphate,  which  thus  fv  tu 
not  btieu  ideuliliea  iu  nature,  although  formerly  supposed  lo  be  repruseuted  bj  the  minenl  £m 
Rocalmuto. 

Aroaritb.    Orthorhombic.    Axes  a:h:h  =  0*6737  :  1 :  0*7464  Hitscherlich. 
lUO  A  110=  20*  48',  001  A  101  =  BuJ"  IW.  001  a  Oil  ~  B6*  44^'. 

Forma  :  a  (100,  M).  b  (010.  U).  e  (001,  0);  m  (110, 1),  /(ItO,  ii  ■ 
«(102,  H);  «(011,  l-i);  t»(081.  2-i),  «(Ua.  4),  0(111,1). 

Angles:  mm"'  -  *5r  86',  #'  =  60'  34'.  ee  =  66'  11 ,  tfu'  =  T 
28i',  w  =  •112°  22',  w  =  86'  54',  00  =  66°  21',  *»  =  62'  48'.  «*  = 
84'  48i'.   (W*  =  92'  Sff,   w/"  -  48'  62'. 

Twins:  tw.  pi.  m,  repeated,  yielding  pseudobexagonal  fonns,  rana- 
bllog  aragonite;  aiso/dSO).  Crystals  prismatic,  *n,  also  pynmidal.  a. 
Cleuvage:  c  distiuct;  also  b,  m.  i'Vacture  uneven  to  couchuioal.  lUititt 
brittle.  Optically  +.  Ax.  pi.  |  a.  Bx  ±  c.  Dispeidon  fedile,  p>\ 
oil,  /3  <  e  iu  air.   Axial  angles,  Dx.: 

2H|».P  =  68'  8f      .-.   2Er  =  110'  Ifl*;      2H,.m  =  67°  81'      .•.   SEu  =  110'  V 
Also  a,  =  1-4980       >S,  =  1-4985  =  14970       .'.  2Vy  =  66"  SV      2E,  =  lOfl  57 

The  axinl  angle  is  increased  about  10°  C.  in  passing  from  17'  to  156°'8  C.  Mallard  noia 
that  crystiils  are  uniaxial  and  negative  above  650°. 

Composition  :  Potassium  sulphate,  KiSO*  ~  Sulphur  trioxide  46*0,  potash  54-0  =  M, 
also  (K,Na),SO<. 

On  nrtif.  cryat.,  Pogg.,  18,  169,  1880;  68,  468.  1848.  Kg.,  £r.  Cb.,  889,  401,  1871,  tl» 
Baumhauer,  Zs.  Kr.,  12,  308,  18t<6,  Tf.  vi.  Of.  also  Sec,  etc.,  references  under  aphihiulte. 
Dx.,  Propr.  Opt.,  3,  28,  1859;  N.  H.,  98.  1867.  Bee  also  Mid.,  on  the  effect  of  heat.  Bull  Soc 
Uin.,  6,  219,  1882. 


718.  aLATTBBRTTB.   Olauberite  Brtmgniart,  3.  XineB,  23,      1806.  Bnnplntli 

Leonh.,  Handb.,  270,  1826. 

Monoclinic.  Axes  a:i:6=  1*21998  :  1  :  1-02749  ;  /3  =  67"  49'  7"  =  001 
A  100  Zepharovich'. 

100  A  110  =  *48°  29'  6",  001  A  101  =  30°  36' 54",  001  A  Oil  =  43°34'3(t". 


Forms*: 

a  (100,  i-l) 
c  (001,  O) 
m(110,  /) 


t  (§02,  l-i) 
t  (201,  2-i) 
/  (028.  fi)* 
9(021,  24>> 


/!  (118,  - 
6  (113,  -  \f 
a  (884.  -  })* 
.  e  (44B,  - 


'  (111,  -  1) 
k  (661,  -  Vf 

t  (lis,  i) 

u  (112,  i)* 


n  (HI.  1) 
(lill,>4l 


1. 


Fig.  1,  Common  fom.  2,  Aranjuez,  Laspejrres.  8.  Weateregelo,  after  Zepharovli^ 


ct 

r 


96'  68' 

eS 

37°  57' 

00 

24'  88i' 

aa'  = 

65'  85' 

en 

36^  41' 

eu 

SB'  ir 

76°  53' 

ee 

38°  7' 

en 

61°  0* 

64'  46V 

124°  33' 

c» 

48°  2' 

ex 

89°  ir 

nn'  = 

em 

»T5°  30'  80" 

yS/J' 

81°  llf 
43'  31*^ 

30'  30i' 

m» 

•82°  28'  45" 

&s 
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GrjBtala  tabnlar  ||  c,  the  prism  m  sometimes  wanting;  also  prismatic  by  ezten- 
non  of  s  (111).    Faces  c  and  s  often  striated  \  edges  with  c/s. 

Cleavage :  c  perfect.  Fracture  conchoidal.  Brittle.  H.  =  2  *5-3.  G.  =  2  *T- 
2*85.  Lus^r  vitreous.  Color  pale  yellow  or  gray;  sometimes  brick-red.  Streak 
*rhite.    Taste  slightly  saline. 

Optically  — .  Ax.  pi.  X  ^;  also  |  b.  Axial  angles  very  rariable  with  change  nf 
temperatnjre.   Bx^,  /\  i  =  ~  31°  3',  Bx„  =  -  30**  46',  Bi^m  a    =  -  30^  10'. 

"Die  optical  character  (— )  and  the  position  of  the  axes  of  elasticity  remain  aeoBlbly  constaut 
between  0  and  100".  The  ax.  pi.,  taowever,  at  first  .L  b  with  horizontal  dispersion  and  t>  <  m 
becomes  ou  rise  of  tempemture  |  b  With  inclined  dispersion  and  v  >  p.  Tbe  axial  angle  accord- 
higly  diminishes  to  0'  at  a  temperature  depending  upon  the  wave-length  and  then  increBses  in 
the  new  plane.  In  white  light,  therefore,  the  intenereDCe-flgores  are  abuormal  and  change  with 
rise  in  temperature.   Axial  angles,  Laspeyres^ 


red  (Li)  yellow  (Na)  green  (Tl)  blue 

At    0'  2E  =  16'   6'  14°   8'  11°  4Sr  8"  M' 

22°  =  13°  80-  11"   8'  8°  14'  0"  (al  18") 

86'  '■  =  ir   r  8"   V  0°  8"  42* 

4«"  "  =  8''  40"  0"  7"  8'  11"  8' 

W*  =  0'  r  14'  10'  88'  18»  8* 

85"  "  =  10"  47  W  14'  15"  16'  XT  T 


(!om^— Xa,SO,.CaSO.  =  Sulphnr  trioxide  57*6,  lime  20-1,  soda  22-3  —  100; 
or,  Sodium  sulphate  51*1,  calcium  sulphate  48*9  =  100.   Analyses  agree  closely, 

see  5th  Ed.,  p.  628. 

Pyr.,  tttc.— B.B.  decrepitates,  turns  white,  and  fuses  at  1'5  to  a  white  enamel,  coloring  the 
dame  intensely  yellow.  Ou  Qliarcnal  fuses  in  O.F.  to  a  clear  bead;  in  R.F.  a  portion  is  absorbed 
by  the  charcoal,  leaving  an  infusible  hepatic  residue.  With  sodaon  charcoal  gives  the  reaction 
for  sulphuric  arid.  Soluble  In  hydrochloric  acid.  In  water  it  loses  its  transparency,  is  partisHy 
dissolved,  leaving  a  residue  of  ailcium  sidpbate  and  in  a  large  excess  this  is  completely  dis- 
solved.   On  long  exposure  absorbs  moisture  aud  falls  to  piM;es. 

Obs.— In  crystHis  in  rock  salt  at  Villa  Kubia,  near  Ocana,  in  New  Castile;  also  at 
Aussee,  in  Upper  Austria;  Berchtesgaden,  in  Biivaria;  at  Douglashall,  Wesleregcln,  aiao  at 
Leopoldshall,  Stassfurt,  sometimes  in  large  crystals  S  X  2  inches  ncroas;  at  the  salt  mines  of 
Vic,  in  France:  at  Varcngeville.  near  Nancy,  a  reil  variety  in  salt  with  polyhalitc  and  anhy- 
drite; with  ttienardite,  ht^ksite,  etc.,  Province  of  TarapacS,  Chili,  with  ulextte;  at  the  Mayo 
salt  mines  in  Punjab,  India-  In  the  volcanic  tufa  of  tbe  bill  Rosenegg,  Rtelasingen,  Uegau, 
crystals  changed  to  cnlcite. 

In  crystals  in  tbe  Rio  Verde  Valley,  Arizona,  with  thenardlte,  mirabilite,  etc.;  the  cmitala 
are  tabular  |  c  with  tbe  prism  nearly  wanting;  ihcy  are  sometimes  altered  to  calclte,  cf.  Blake^ 
1.  c.    Borax  lalte.  8au  Bernaniino  Co.,  California. 

Alt. — Orcurs  altei'ed  to  cslcite,  as  above  noled. 

ArtiL—Oii  tbe  artidcitil  preparation  of  glauberite,  J.  Fritzschc.  J.  pr.  Ch.,  73,  291.  1857; 
Rg.,  Ibid,,  36.  105, 1687. 

Ret—'  WestercgelD,  Ber.  Ak.  Wien,  09  (1).  16.  1874.  •  Hlr.,  Min.  p.  582,  cf.  also  Zeph.. 
I.  c.  '  Senarmont.  Iquicjue,  Chili,  Ann.  Ch.  Phys.,  36,  197.  1852.  *Zenh.,  1.  c.  *  Bcbimper, 
Punjttb,  luiliH,  Zs.  Kr.,  i,  70,  1877.  ■  E.  S.  D.,  Arizona,  quoteil  by  Blake.  Am.  J.  Sc..  39, 
43,  1890.    1  Lasp.,  Zs.  Kr.,  1,  529,  1877. 

SuLPHATiTE.  Tins  name  has  l)een  given  to  liquid  nulphuric  acid  which  Is  present  lu  wata 
in  souie  volcanic  regions  and  at  other  points.   Cf.  6th  Ed.,  p.  614. 


Barite  Group.  Orthorhombic. 

719  BARim.   liapia  Bononiensis,  Litbeosphorus,  F.  Lieetut.  Utini,  1640;  Ment^,  la 
Misc.  Ac  N.  Cur.,  167S,  1674.  and  Lap.  Bod.  in  oI)sciiro  lucciis,  1675.   (t)  Lysesten,  BononleU' 
Biak8teu.  Gypsum  frregulare.  lamellosum,  etc..  Walt.,  Min.,  56,  1747;  (2)  Marmor  mutallicum, 
Spatum  tessulare  (G.  =  4*266),  id  .  58,  1747.    (1)  Oynsum  spatosum  pt.,  Marmor  metallicum, 
Spatum  Bononien»e{G  =  4-5),  Tungsjwt,  Cro/tat.,ma..  21,  1758;  (2)  Terra  calcurea  pblogjsto 
ct  acido  vilrioli  uiixlA,  Leswersleu,  Litpis  liepnticua,  id.,  25)  1758.    Qypsum  ponderosum  t.  Born, 
Lithftplt.,  1,  14.  1772.    Spath  pcstiot  ou  sOleniteux  de  Li»le..  Crist.,  1773,  with  flgs.;  ib.,  1788. 
Heavy  Spar;  Bolognian  Spar;  Cauk.  Cnik,  Ciiwk,  Derbysh.  Miners,  Witbering,  Pliil.  Tr.,  1784 
ScliwerspRth  W*™.,  etc.    Spathum  poiideresum  =  Terra  ponderosa  vitriolata  Zterjm.,  Scingr., 
1782.     Sulphate  of  Baryta.    Barytc  sulfatee  Fr.    Scbwefelsaures  Baryt  Oerm.  Stancenspath 
Wern      Strahlbaiyt.    Barosclenite  Kirw..  Min.,  1,  136,  1794.    Barytite  Detanuth.,  T.T.,  3,  8, 
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1797.  Baryi  Kant.,  Tab.,  88,  75,  1800.  Baryte  ff.,  Tr.,  3,  1801.  Baiyiioe  Beud.,  Tr..  *4l 
1824.  Barytes.  Mlchel-levrte  Zaertnic,  C.  R.,  108, 1126, 1889.  Schwerspatb  Oerm.  Tud^ 
StMd.    Spato  pesato  lial.   Baritina  liai..  Span. 

Hepalit  Kant.,  Tab.,  38,  75,  1800;  =  Lapis  hepaticus  Oronat.,  v.  siipra:  =  Terr,  poodih 
petroleo  imbuta  Bergm. ,  Bciagr. ,  178!i:  =  Leberstein  pt.  0*rm. ;  —  Fetid  Heavy  Spar.  Allonit 
pbit  Breith.,  J.  pr.  Ch.,  IB,  822,  1888.  CalstroDbarite  Bhep.,  Am.  J.  Sc.,  34,  161,  1*4: 
BarytocOlestIa  WaU«r»h.,  Pogg.,  94,  187,  1855. 

Orthorbombic.   Axes  &\h'.6~  0-81520  :  1  :  1-31359  Helmbacker*. 

100  A  110  =  39"  11'  13",  001  A  101  =  58"  10'  36",  001  A  Oil  =  52'  43' S". 

Form**:  a  (105.  H)  «  W  M)?  *  (111.  1)  <  <SS4. 

a  (100,  U)  I   (104,  f  i)  o   (Oil,  1-i)  p  (441,  4)«  2  (181. 

b  (010,  i-l)  ^  (103.  H)  »•    (031.  2-1)  .  ^  (862.  84) 

«  (001,  0)  ?  (808.  H)"  W  (081,  8-i)»  „   ^ja;  t  {186,  fS) 

r  (410.  a)  «  I-*)  *  4-V  ,    145-9.  V-?)-  ^  t^^S,  l|, 

/S  (810,  i^)  t       •       .  ^  ^  15-8  li.fi).  •  W 

il  SSO.  «        ^  «H)  »   (071,7-1)"  J    28-7  a4.  M)*       «  <2W.  H)* 

Im.^,   :'Jf/™  ,  a,.^.^,.    »(8i8.ii?^^  ^(JHaj 

Jr(280,  H)  ^ «  *  (118,  t)  ^  (634.  ^  jj-  fjf 

»  (120.  *^  t*"^-  P  (11«.  i)*  0  (818,  f3)»  «  2'  t 

JC  (180.  v-^)  «  (01-12.  ,V«)  f   (116.  i)  r  (384.  84)"  ^ 

X  (140.  1^4)  a  (018,  J-i)  ff   (114.  i)  »'  (818,  1-2)  ^  I«  tfc. 

z  (160.        8  (014.  fjj;      /  (113.  J)         ,  S  (ja  ^ 

II  (000,  f4}J 


The  above  list  includes  all  commoD  forms  and  some  others.  Recent  iavestigatioai  km 
added  a  large  number  to  these,  some  of  which  can  be  accepted  without  question,  oUm  in 
doubtful,  and  still  others  are  simply  vicinal  planes.   These  addidona  are  as  u>Ilows : 

(10-10)«.  (710)«,  (61(>)»,  (740)»,  (18-7  0)«  (880)»».  (450)»»,  (««»)«,  (711-0)",  (870)". 
(411-0)**,  (290)",  (l-28  0)«,  (1-80  0J",  (1-44-0)",  (1-60-0)»»T 

a-0  40)»,  (10-80)"',  (1018)»,  a07)",  (807)",  (1«  0-48)W,  (807)",  (88  0-16)".  [4QB)\  (IS-OTf. 
(0-8-5)»,  (0-612)",  (086)",  (079)'»,  (0161)»'.  (0  201)^. 
a'i  a7)",  (11-25)",  (1-M0)'»,  (117)»",  (6-618)» 

(101-7)".  (56-8-86)",  (6511  80)'»,  (18-4'9)",  (11-5-66)",  (8«8)'"r.  (S8-16-7)«»,  (466)"?,  (?  W 
<l-2-44)",  (1-2-40)".  (187)",  (168)'»,  (177)",  (l-88-a0)». 

Also  other  forms  in  etchtng-flguras,  cf.  Valentin^  (86-88-0).  (760).  (1-0-60),  (14^ 
(806),  (22-20-66).  (2-21-21). 


rr'" 

28*  3' 

•77'  42*  66" 

m 

64°  19' 

106*  4r 

AA" 

80'  34- 

vw' 

116=  21' 

op 

88°  9- 

62"  i 

44°  31' 

UV 

145'  81' 

«r 

68°  14' 

m' 

40"  4' 

W  , 

67-  8- 

18°  88' 

60°  T 

r»^' 

54*  m 
69*  «y 

fflm 

•78'a2'2«* 

00' 

66°  86* 

57°  1' 

«r"' 

JVW 

78°  83' 

105"  26' 

et 

64°  50* 

w"' 

38'  12" 

nn' 

63°  8' 

if 

138°  19' 

68'"  sr 

WI" 

91°  W 

44°  29' 
84'  6' 

ek 

U"84' 

68°  81' 

if"' 

118*  4r 

ev 

ii"  85' 

84'  37' 

md 

60* «' 

WW' 

SO"  4' 

37°  28' 

63°  34' 

mo 

59' 

IT 

48°  68' 

? 

84'  48' 

67°  66' 

do 

61*fil' 

06°  89' 

or 

46°  6' 

wi 

88°  87' 
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Twins'*:  (1)  tn,  only  as  tw.  lamellffi,  deTeloped  by  presaure  and  producing  a 
structure  somewhat  similar  to  that  of  a  triclinic  feldspar.  (2)  (601)  also  as  tw. 
lamellEB,  forming  striations  on  c  and  m,  the  latter  inclined  about  19°  to  the  vertical 
edge;  (3)  o  (Oil)  as  polysynthetic  tw.  lamelln,  also  producing  fine  striations  which 


1. 


3. 


[^S.  ^ 


10. 


13. 


7. 


11. 


8. 


W\  /f5s 


0  J 

14. 

[  d 

9. 


la. 


VIgB.  1-8, 10, 11,  Simple  forms.  9,  BucklDeham  Co..  Ya.  IS,  De  Ealb,  N.  T.,  Cheiter. 
18,  Colando.   14,  Cheahire.   16,  Yeniuca,  Sanscmi. 


on  vra  are  inclined  about  45°  to  the  basal  ed^e.  .Crystals  commonly  tabular  |  Cj  and 
united  in  diverging'groupa  having  the  axis  h  in  common;  also  prismatic,  most 
frequently  ||  axis  J,  d  (102)  predominating,  but  also  |  axis  (!,  m  prominent,  or  again 
I  &  with  0  (Oil)  prominent.    Barely  apparently  hemimorphic"  in  direction  of  axes 
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&  (f.  12)  or  6t  but  onl^  as  a  result  of  secondary  development,  not  properly  a 
molecular  hemimorphism  as  concluded,  after  pyroelectrical  experiments,  by 
Haukel,  and  also  by  Valentin  on  the  ground  of  the  symmetry  of  the  etching- 
figures.  Also  in  globular  forms,  fibrous  or  lamellar,  crested;  coarsely  laminated, 
laminsa  convergent  and  often  curved;  also  granular,  resembling  white  marble,  and 
earthy;  colore  sometimes  banded  as  in  stalagmite. 

Cleavage:  c  perfect;  ni  also  perfect,  fig.  1  the  form  yielded  by  cleavage;  also  ft 
imperfect.  Fracture  uneven.  Brittle.  H.  =  2-5-3'5.  G.  =  4-3-4-6;  4-486, 
G.  Rwe,  a  pure  colorless  crystal.  Luster  vitreous,  incliningto  resinous;  sometimes 
pearly  on  c,  less  often  on  m.    Streak  white.    Color  white;  also  inclining  to  yellow, 

fray,  blue,  red,  or  brown,  dark  brown.  Transparent  to  translucent  to  opaque, 
ometimes  fetid,  when  rubbed. 


Optically  +• 

Ax.  pi.  1  b. 

BxXa. 

Bef ractive  indices,  etc.,  Arzruni** : 

a 

r 

2E 

2V 

For  C  aO" 

1-63351 

1-63457 

1-64581 

i>  .. 

1-68609 

1-63713 

1-64795 

M"  I' 

37*  28' 

p. 

1-04254 

1-64357 

1-65469 

For  D  50' 

1-68575 

1-63678 

1-64736 

88'  48* 

"   "  100' 

1-63512 

1-63612 

1-64643 

68'  51' 

40°  15' 

"  ■'  aoo" 

1  68344 

1-63474 

1-64426 

77'  16-  (204') 

44'  18* 

Dx.  gives  68'  5'  at  12°  C,  =  69'  49'  at  95'-5,  =  74°  4S'  at  l9S-8°. 

Var. — 1.  Ordinary,  (a)  Crystals  usually  broad  or  stout;  sometimes  very  large,  weighing 
100  lbs. ;  again  in  sleuder  oeedles.  (A)  Greeted;  massive  aggregatious  of  tabular  crystals,  tbe 
crystals  projecting  at  surface  into  creat-like  forms,  (e)  Columnar;  the  columiis  oheu  coarse 
(Jxangerupath)  Rua  loosely  aggregated,  and  ei  I  her  radiated  {Strahtbarj/t)  or  parallel;  rarely  fiue 
fibrous.  Werner's  SUtngenspath  yf»A  from  Freiberg,  (d)  In  globular  or  nodular  amc-rction^. 
sublibrous  or  columnar  withm.  Bologna  Slone  is  here  included,  beinc  radiated,  globular,  ofita 
reddisb  gray  in  color.  It  is  from  a  bed  of  clay  in  Mt.  Pateruo,  near  Bologna,  and  was  enrlr  a 
source  of  wouder  because  of  the  phospborescence  it  exhibited  after  beating  with  cbarcoal. 
"Bologna  phosphorus"  was  made  from  it  in  the  form  of  sticks,  by  powdering  the  mineral  and 
uniting  it  again  with  gum.  (e)  Lamellar,  either  (a)  straight  or  {(i)  curved;  (he  latter  fonielimes 
as  aggregations  of  curved  scale-like  plates;  the  krummschaliger  Sehtoertpath  of  Werner,  frum 
Freiberg,  la  included  here;  it  contained  some  lime,  and  Breithaupt  gives  mm"  —  t9"V  and  G.  — 
4-03-4'39.  (jT)  Qraaular.  Compact  or  cry ptocrystal line.  (A)  Earthy,  (i)  Stalactitic  and 
stalagmitic;  similiir  in  structure  and  origin  to  calcareous  stalactites  and  stalagmites  and  of  mudi 
beauty  when  polished. 

Mietul-leiyU  from  Perkin's  Mill.  Templeton,  Quebec,  was  described  by  Lacroix  as  a  mono- 
clinic  form  of  barium  giilpliate,  but  shown  by  the  author  (Am.  J,  Sc.,  39,  61,  1890)  to  be  !-impie 
barite.  It  is  peculiar  in  showing  a  strong  pearly  luster  parallel  usually  to  one  face  of  prismatic 
cleavage  (also  to  both)  and  in  this  diieciion  separates  easily  into  thin  lamlus.  This  is  the  rt-eult 
of  pressure  from  the  inclosing  crystalline  limestone,  which  has  also  produced  poly  synthetic 
twinning|m(110)  and  o(011}.  Cf.  l^uer**.  who  has  studied  tbe  twinning  structure  minutely 
and  who  »hows  that  crystals  standing  free  In  cavities  are  without  these  secondary  tw.  lanellc 
and  peculiarities  of  cleavage. 

The  barite  of  Muzwij.llungary,  and  of  Better,  near  Rosenau,  was  early  ciilled  Wolngn.  It 
is  common  barite,  in  crystnls,  usually  obloug  in  the  direction  of  the  vertical  axis.  See  Schrauf, 
Ber.  Ak.  Wien,  39,  286,  1860;  Schmidt.  Zs.  Kr.,  3,  428,  1879,  et  al. 

Qtwk  is  the  onlinary  barite  of  the  Derbysliire  lead  mines.  Withering,  who  first  analyzed  it, 
describes  it  as  occuirlng  in  roundish  forms,  consisting  of  rhomboidal  hmiins  coufusedlv 
aggregated  and  white  or  reddish  in  color,  with  O.  —  4'830;  and  a  second  variety  as  ndhted 
fibrous,  somewhat  silky  In  luster,  and  at  times  fKHioentric  in  structure,  yellowish  while,  and 
opaque,  with  O.  =  4  00.  Greg  &  Lettsom  (1858)  confine  the  term  to  an  opaque  earthy  variety 
of  the  Derbyshire  leiid  mines. 

2.  Fetid;  so  called  from  the  odor  given  off  when  struck  or  when  two  pieces  are  rubbed 
together,  which  odor  may  be  due  to  carbonaceous  matters  present;  a  highly  fetid  variety  is 
obtained  in  Berks  Co..  Pennsylvania. 

8.  Alltmorpliite  Breith.,  n  kind  having  the  form  and  cleavage  of  anhydrite,  and  found 
at  Unterwirliach,  near  Riidolntadt;  O.  :=  4-86-4-48.  Probably  pseud omorphous;  Breithaupt 
regarded  it  as  a  case  of  ilimorphism. 

4.  Calcareobnrite  Thomson,  Min.,  I,  105.  A  white  barite  from  Stn>ntian  in  Argyleshiie, 
coQtainintr,  pr(>bHl)ly  a.s  mixture,  6*6  p.  c.  of  lime,  and  some  silica  and  nipmina. 

5.  CelfintohariU';  the  varietv  containing  much  strontium  sulphate,  as  thai  of  the  Binnenthal. 
Swltzerlimd.  to  which  voti  Waltershausen  applied  the  name  barytocele«tine ;  also  from  other 
localities.    See  further  p.  906. 
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.  Calstrtmbarite,  from  Schohaiie,  Y.,  has  the  aspect  of  a  mere  mixture.  Sbepard  made 
snipoiiud  of  carbonate*  of  struutium  and  calcium,  with  05'5S 
of  sttlpbnteuf  barium,  and  says  it  is  ^riW  soittbU  in  hydro- 
•-c  acid  toith  ^erveaeence.  Vou  Uauer  loiiod  a  specimen 
Suhoharte  labeled  ealttrmbarite  to  consist  of  sulphate  alone. 
hhoarite  Adam,  Tabl.  Min.,  63.  la  a  barite  containing  some 
c.  of  silica. 

Comp. — Barinm  Bnlphate,  BaSO^  =  Sulphwr  triox- 
W  i,  baryta  65*7  =  100. 

itroutium  sulphate  is  often  present,  also  calcium  sulphate 
rarely  ammoulum  sulphate  (as  noted  below);  further,  as 
rities,  silica,  clay,  bituminous  or  carbonaceous  substances. 

yses,  see  5th  Ed.,  p.  618. 

\.  barite  from  Pettia  Co.,  Missouri,  has  been  described  by 

eking  &  Wheeler  (Am.  J.  Sc..  42,  495.  1891)  which  showed 

white  or  yellowish  bands  parallel  to  the  edges  of  the 
iar  crystals  (f .  16).  These  bands  consist  of  a  mixture  of  the 
lutes  of  barium  and  strontium  with  small  amounts  of  the 
mtes  of  calcium  and  ammoulum.  An  analysis  of  the  wliite 
e  gave : 


Pettis  Ca.Mo.,  L.&W. 


BnS04  87*2       SrSO.  10  9       CaSO.  0-3       (NH,).SO.  O  S       H,0  3-4  =  lOO  O 


The  ammonium  sulphate  b  present  to  somewhat  greater  extent  in  the  yellow  than  in  the 
e  kiutls. 

Pyr.,  etc. — B.B.  decrepitates  and  fuses  at  3,  coloring  the  tlame  yellowish  green;  the  fused 
;  reacts  alkaline  with  test  paper.  On  chiircosi  reduced  to  a  sulphide.  With  suda  gives 
rst  a  clear  pearl,  but  on  coutiuued  blowing  yields  a  hepatic  mass,  which  spreads  out  and 
s  into  the  coal.  If  a  portion  of  this  tnaMs  be  removed,  placed  on  a  clean  silver  surface,  and 
teued,  it  gives  a  black  spot  of  silver  sulphide.  Should  the  barite  contain  calcium  sulphate, 
will  not  w  absorbed  by  the  coal  when  treated  iu  powder  with  soda.  Insoluble  in  acias. 
Ohs. — Occurs  commonly  In  connection  with  bedsorveins  of  metallic  ores,  especially  uf  lead, 
copper,  silver,  cobalt,  manganese,  as  part  of  the  gangue  of  the  ore;  also  often  accompanies 
lite.  Sometimes  present  in  massive  foims  with  hematite  deposits.  It  is  met  with  in 
ndary  limestones  and  sandstones,  sometimes  forming  distinct  veins,  and  in  the  former  often 
rystala  along  with  calcite  and  celestite;  in  the  latter  often  with  copper  ores^  Sometimes 
ipies  the  cavities  of  amygdaloid,  porphyry,  etc.;  forms  earthy  masses  in  beds  of  marl, 
iirs  as  the  petrifying  material  of  fosdls  and  occupying  cavities  m  them,  cf.  Roth.  Allg.  Ch. 
L,  1.  608,  1879. 

Jiarium  sulphate  as  a  cement  in  sandstone  occurs  near  Nottingham.  It  is  deposited  by  mine- 
;r  in  boxes  and  pipes  at  the  coal  mines  of  Newcastle-on-Tyne  in  layers,  white  and  brown, 
er  soft;  they  contain  90  p.  c.  BaSO,,  8  SrSO*,  1  CaSO*.  also  SiO,.  AUO,.  Fe,0,;  the  mine 
ei-s  contain  some  BaCI,.    Clowes,  Proc.  Roy.  Soc,  46,  368,  868,  1889. 

At  the  Dufton  and  Silverband  lead  mines,  iu  Westmoreland,  England,  large  transparent 
itals  occur,  sometimes  of  gi^iitic  dimensions;  some  were  found  lymg  in  the  mud  at  the 
urn  of  a  cavern,  and  one  weighed  100  lbs.  Other  English  localities  are  in  the  Gwennap  and 
vcanl  district^  Cornwall;  in  Cumberland  and  Lancashire;  In  Derbyshire,  Staffordshire,  etc. — 
i  beautiful  blue  crystals  come  from  the  Gillfoot  hematite  mine  near  Egremont  In  Cumber- 
l;  also  Frizington;  Cleator  Moor;  Alston  Moor;  fine  stnlactitic  at  Newhaven;  also  from 
Idlelon  near  Matlock,  Derbyshire.  In  Scotland,  in  Argylesliire.  at  Strontian;  in  Perthshire, 
.  bright  yellow  color  at  Ballindean;  at  the  Cumberland  lead  mine;  In  Ireland,  in  thick  veins 
lid  red  sandstone,  at  Ballynascreen  in  Londonderry. 

Tht  septaria  of  Durham.  England,  which  are  cut  and  polished  for  tables,  etc.,  have  the 
line's  lined  with  brown  heavy  spar,  adding  much  to  their  beauty.  Some  of  the  most  im- 
taiit  of  Ihe  mauy  European  localities  are  at  Felsdli&nya,  Nagybunya,  Schemnitz.  and 
>mnitz,  iu  Hungary,  often  with  stibuite:  HQttenberg,  Carinthia;  at  Freiberg,  Marienlierg,  in 
:ony;  Clausthalln  the  Ilarr.:  Pi^bram,  Bohemia;  wiSi  the  manganese  ores  of  Ilefeld,  (Ebren- 
■k,  etc.;  nt  Royal  and  lioure  In  Auvergne. 

In  the  United  Slates,  in  N.  Ilamp..  at  Piermont.  In  Mast.,  at  Hatfield  and  Leverett.  In 
ill.,  at  Cheshire.  large  crystals,  sometimes  tmnsparent,  intersecting  the  red  sandstone  in  veins 
h  cliulcocite  and  iniiliicliitc;  at  Berlin,  Farminglon,  and  Soutbington.  In  A''.  I^-A,  at  Pillar 
lit,  opposite  Sackett's  Harlior,  massive,  3-8  ft.  thick,  in  compact  limestone,  affording  Itirge 
IS,  beiuitifut  when  polished;  nt  Scoharie,  a  fibrous  variety  with  calcite,  the  two  often  inechan- 
lly  mingled;  In  St.  Lawrence  Co.,  fine  tabular  or  prismatic  crystals  at  De  Kalb,  the  crystals 
an  opiique  and  earthy  while  on  the  surface;  at  Fowler  with  hematite,  at  the  Parish  ore  bed. 
1  on  the  farm  of  J.  Morse,  in  Gouverneur,  with  calcite  and  hematite,  and  on  the  banks  of 
i(ilu^v  lake  tu  Rossie;  the  crested  variety  at  Hammond,  with  crystals  of  pyrlte;  at  Wolcott, 
ivno  Co.,  near  the  stratum  of  lenticular  iron  ore.  and  on  the  S.  side  of  the  Mohawk,  opposite 
t  ie  Falls. 
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Id  Penn.,  iu  crystals  at  Perkiomen  lead  mine.  Id  Virginia,  at  Eldridge's  gold  mine  ia 
Buckiogham  Co.;  8  m.  S.W.  from  LexingtoD,  in  Rockbridge  Co.;  a  beautiful  white  varieiyon 
the  plaDlatiOD  of  j.  Hord,  Esq.,  Fauquier  Co.  Id  N.  Carolina,  a  vein  of  white  massive  baiite 
occurs  at  Crowders  Mt..  Oiutoo  Co.;  also  aoother  iu  MadisoQ  Co.;  to  crystals  at  the  Plicenix 
mine  in  Cabamu  Co.  In  Ktatucl^,  near  Paris,  in  a  large  vein.  ■  In  Timn.,  on  Brown's  Creek; 
St  Hayaboro',  near  NashTllle;  in  large  veiusiDsandstoneon  tbeW.endof  I.  Royale,  L.  Superior, 
and  OQ  8par  Id.,  N.  shore,  one  vein  (coDtuiuiug  also  calcite)  14  ft.  wide,  sometimes  iu  cr^tala 
Id  Miaaouri,  not  uocommoo  with  the  lead  ores:  n  peculiar  variety,  containing  ammoniun 
sulphate,  as  noted  above,  occurs  at  Smithton  and  Sedalia,  Pettis  couuty;  also  interesting  crystsls 
at  the  Last  Cliaoce  mine,  Horgiin  Co.;  in  earthy  form  near  St.  Louin;  in  coucretionar)'  forms  tx 
Saliua, Saliue  Co.,  Kansas.  Id  Colorado,  at  Sterling,  Weld  Co.;  Apishapa  Creek;  also  in  El  Puo 
and  Fremont  Cos.  In  the  Bad  Lands  of  S.  Dakota,  wioe-yellow  crystals  occupying  tbe  cavities 
of  fossils,  e.g.,  tbe  tooth  of  a  Brontotherfum.   In  fine  crystals  near  Fort  Wallace,  New  Mexico. 

Near  Perkin's  Mill,  Templeton,  Quebec  (Miehel-tevyte,  p.  002),  embedded  In  granular  lime- 
stone which  carries  apatite  in  tbe  neighborhood;  In  a  vein  cutting  Laurentian  limestone  at  Hall, 
Ottawa  Co.  In  Ontario,  in  Bathurst,  and  N.  Burgess,  Lanark  Co.;  Galway,  Peterborougfa  Co.; 
as  large  veins  on  Jarvis,  McKellar's,  and  Pie  islands,  fn  L.  Superior,  and  near  Fort  William, 
'niunder  Bay.  In  Nova  Scotia,  In  veins  In  the  slates  of  East  Blnr  of  the  Fire  Islands, 
Colchester  Co. 

Named  from  fioipoi.  we^ht,  or  fidpvi,  heavy. 

Alt. — Occurs  altered  to  cnlclte,  wderite,  cenuBite,  quartz,  limooite,  hematite,  pyrites  prilo- 
melaDC,  gOtbite. 

ArtU.— ObtaiDed  crystallized  by  Oorgeu  from  a  solution  of  tbe  sulphate  in  the  fused  chlo- 
ride.   Bull.  Soc.  MiQ.,  10,  384.  1887. 

Ref.— >  Sv&rov,  Denkachr.  Ak.  Wien,  32,  pt.  2,  1,  1872;  the  variation  for  crystals  of  differ- 
ent localities  Is  not  inconsiderable.  Cf.  Dbr,  Po^g.,  108,  440,  1859;  Hkr.,  1.  c;  alao  Ek.,  Mio. 
Russl.,  7,  25,  58,  1875.  This  is  the  common  position,  which  the  cleavage  makes  natural;  some 
authors  make  tbe  cleavage  planes  010  and  101,  then  d  —  120,  etc. 

"  See  Mir..  MId.,  529,  1852;  Hkr.,  l.c.,  and  Miu.  Mitth.,  71.  1873;  Schrauf,  Atlas,  Tf.  xxx, 
xxzi,  1872;  Ek..  1.  c;  Trechmann,  Min.  Mag.,  7,  49,  1886;  Odt.,  Index,  1,  279.  1886;  Her 
Bchenz,  ref.  "  below. 

«  Hkr..  1.  c.  *  Strttver,  Val  Alvemia.  etc.,  Att.  Acc.  Torino.  «,  371,  1871.  »  Schrsnf, 
PHbiam,  Ber.  Ak.  WIen,  64,  199,  1871,  and  I.  c.  •  Schmidt,  Telekes.  Hungary.  Zs.  Kr.,  6. 
654.1881.  '  Miers.  LaCroix,  lb.,  6,  600, 1881.  "Id.,  ib.,  7,  651.  •  GrQnling,  Binnenthal,  ib.,  8, 343. 
1883.  «>  BuBZ.  Mittelagger,  ib..  10,  32,  1884.  Fenyes  [Term.  Fhz.,  8,  288. 1884],  Zs.  Kr.,  10, 
89.  »  Trechmann,  Addlewell,  Midlothian,  1.  c.  <■  Schmidt,  wolDyn.  Zs.  Kr.,  13,  lOS.  1886. 
>«  Beckenkamp.  Kalserstuhl,  Zs.  Kr.,  13,  35.  1887.  >■  AitinU  Hem.  Acc.  Line.  4.  89,  1887. 
'*  Traube,  Neurode,  Jb.  Min.,  2,  69.  1887 

Herschenz,  Harz.  Inaug.  Diss.,  Halle,  1888,  and  Zs.  Nat.  Halle,  61, 148. 1888.  '*  DOsing. 
Zs.  Kr.,  14,  481,  1888.  Cathrein,  Valsugana,  Vh.  O.  Bteicbs.,  107, 1889.  »  Hamberg.  Hant^ 
mine,  G.  F5r.  FOrh.,  II,  224.  1889.  "  GraefT,  Waldshut.  Zs.  Kr.,  16,  380,  1889.  "  ValeDtin. 
Kronthal,  Zs.  Kr.,  15,  576,  1889.    "  Brunlechner.  HQttenberg,  Min.  Mltth.,  13,63,  1891. 

«  On  twinning  lamellae  I  (601)  see  Bauer,  Jb.  Min.,  1,  37,  1887;  also  |  (110)  and  (Oil).  Id.. 
Perkio's  Hill,  ibid.,  1,  250,  1891,  on  massive  specimens;  the  crystals  (with  the  form  (0'1'12))  tre 
free  from  twinning.  Qonnard  notes  crystals  crossing  with  lateral  axes  at  right  angles  as  if  twins 
with  tw.  pi.  9-11-0(100  A  9-11-0  =  44°  54  ),  Bull.  Soc.  Min.,  13,  851,  1890. 

On  the  supposed  bemimorphic  character,  cf.  Beuss.  Ber.  Ak.  Wlen.  B9,  88S,  1869; 
Chester,  Am.  J.  Sc.,  33,  388,  1887.  Cf.  Scbrauf.  Atlas,  f.  4,  13,  15.  Also  Hankel.  1.  c.  and 
Valentin  (and  etching  figures),  Zs.  Kr.,  16,  576,  1889. 

"  Sefractive  indices.  Arzniui.  Zs.  Kr.,  1, 171,  1877.  Cf.  also  Heusser.  Pogg.,  87,  4«2, 1S53; 
Dx..  N.  R.,  43.  1867;  Mallard  and  Chateller,  Bull.  Soc.  Min.,  13,  123.  1800.  On  hardntm. 
Bxner,  Uiit.  H&rte,  60,  1873.  On  constants  of  elasticity,  Yolgt,  Nachr.  Ges.  G&tt.,  561,  1887; 
Niedmann,  Zs.  Kr.,  13,  362,  1887.    PyroeUsctricity.  Haokel,  Abb.  SElcbs.  Oes.,  10.  281,  1S74. 

Leedsitr  Thornton.   A  mixture  of  CaS04  71*9,  BaSO*  28-1,  from  near  Leeds. 

Drbelite.   DrecHte  Dufrenoy,  Ann.  Ch.  Phys.,  60,  lOS.  1885.    Dreeit  Gleeker,  Syn..  Mt, 

1847. 

Supposed  to  be  rhombobedral  and  in  composition  between  barite  and  anhydrite  SBftSO*. 
CaSO*,  with  Q.  —  8*2-8-4.   Dufrenoy  obtained  on  analysis: 


BaSO«         CaSO,         CaCO,         SiO,         Al.O,  CaO  H,0 

61-78  14-37  8-05  971  340  ISSt  8-81    =  108 


Occurs  in  small  unmodified  crystals,  disseminated  on  the  surfuse  and  in  the  cavMea  of  a 
quartzose  rock,  at  Beaujeu,  France,  Dept.  of  the  Rhone;  also  at  Badenweller,  Baden.  Nanaad 
by  Dufrenoy  after  M.  de  Dree,  a  liberal  patron  of  science. 

Shown  by  Lncrolx  (Bull.  Boc.  Min.,  8,  486. 1886)  to  be  simply  bulte,  the  cryatali  oztbo- 
rtiombic  aud  not  rbombohedral. 
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Egounite  Sehratff,  Zs.  Kr..  3,  852,  1879.  Described  an  occurrioK  in  minute  crystals 
Tesemblbig  barite,  but  assumed  to  be  tricltnlc  by  Schrauf.  In  compoution  supposed  to  be 
essentially  a  cadmium  silicate.  La^r  sbowu  (pnv.  contr.)  to  be  simply  barite.  It  occurs  on 
and  implanted  In  ctrstalllzed  calamine  at  Altenberg  (natural  lUMOCiatioD?),  which  in  turn  fltls 
cavities  io  smithsonite;  so  called  from  eyyovoi,  grandson,  as  being  supposed  to  be  the  third 
generaUon  in  the  series  of  zinc-cadmiiuU'  compounds. 


720.  OBLBSnTB.  Fasrtger  Schwerspatli  [=Fibrous  Heavy  Spar]  (fr.  Pennsylvania,  Pa.) 
SehuU,  Beschr.  Nordamer.  Foss.,  12,  Leipz.,  1791.  Scbwefelsaurer  Stronllaoit  aus  Fennsyl- 
vanien  Klapr.,  Bettr.,  3,  92, 1707.  Strontlane  sulfate  (fr*  Sicily)  (after  Vauquelin's  anal.)  Doto- 
fflwu,  J.  Phys.,  46.  208,  1798  (disc,  by  D.  In  3.  in  1781).  Ccelestln  Wern.,  Mio.  Sysi..  1798; 
/^fif,  Min., '^88,  1800:  iCarti.,  Tab.,  H  9B,  1808.  BlclUanite  Zan«.  Mln.,  288,  1800.  BchQtztt 
Oerhard.  O.  Kartt.,  Tab.,  86,  76,  1800.  ZAlestln  other  Q«rm.  orOugr,  Caldocelestlne  Widea, 
Arch.  Pbarm.,  163.  82, 

Barytosulpbate  of  Strontian  Thorn.,  Min..  1.  Ill,  1886. 

Orthorhombic.   Axes  &:ii6=i  0-77895  : 1  : 1-28005  Auerbacb'. 
100  A  110  =  37"  55',  001  A  101  =  58*  40|',  001  A  Oil  =  52"  0^'. 


Forms*! 

a  (100.  M) 
'     b  (010.^-1) 
e  (001,  0) 

A  (10-8  0.  j-Y)'? 
p  (210, 1-2) 
t  (580, 
u  (820,  »4) 
•  (750.  i^) 

r  (6W.  i-i) 

m  (110.  /) 
»  (180,  t^) 


8  (106.  H) 
A  (2-0-n,  A-*)* 
I  (104.  H) 
y  (807.  f-l)* 
ff  (108.  H) 
d  (102,  i-i) 
e  (804,  f-1) 

x{m,  f -i>* 

k  (101,  l-i) 

i  (0-118, 
P  (018,  H) 
r  (010.  i-f) 


i  (018,  f  {) 

A  (018,  4-S) 

C  (028.  l-i) 

0  (Oil.  l-i) 

e  (021,  2-{) 

a  (116,  i) 

9  (114.  i) 

/  (118.  i) 

•  (118.*)* 

*  (111,1) 
o-  (881,  8) 


>'(824,  H)- 
1>  (216,  1-2^ 
t  (884.  I-I) 

e  (124,  i-2)* 

y  (122,  l-S) 
fi  (121,  2-S) 
Jir(268,  H) 
w  (61210,  l-V) 
9  (186.  l-ft) 
^  (138.  l-S) 
^  (182,  M) 
d  aSl.  84) 


7  (877.  14)« 
J  (146.  |4) 

X  (IH  1-4) 
4(148.  J.4) 
r  (148.  2-i) 
B  (153,  5-S)* 
£  (156,  lJi)« 
6  (169,  {-&) 
^  (166,  1-d) 
F  (187,  f -S) 
/  (1  16  24,  1-16) 
K  (1  16-16.  116) 
H  (1-84  88, 


/OA* 


42'  34' 

hh' 

65'  14' 

e/i 

64"  Sis' 

•75°  50' 

oo' 

104'  0- 

CT 

69°  86' 

65°  28' 

ee' 

137°  20" 

m' 

90°  40' 

44'  40" 

ca 

22'  87' 

yy' 

68'  40' 

57'  2;h' 

<sq 

27'  80*' 
84'  46*' 
46'  10' 

MM 

41°  84' 

•78°  49* 

/3/S' 

61°  45' 

117°  21' 

e* 

xx' 

37°  16' 

12'  11' 
18'  11' 
46'  18* 

et 

64°  21' 

28'  38' 

etr 

76°  80" 
06'  41' 

4>4>' 

18°  8*' 
W  80* 

67°  17' 

w 

MM 

89°  23' 

112°  2' 

106"  9' 

96°  87' 

Xt" 

99°  88' 

md 

69'  67' 

mo 

61°  2' 

do 

61'  86' 

Crystals  resembling  those  of  barite  (q.y.)  in  habit;  commonly  tabular  |  cor 
priemfttic  |  axis  a  or  F;  also  more  rarely  pyramidal  by  the  prominence  of  the 
forms  ^  ^133)  or  x  (1^4);  in  the  latter  the  faces  often  rounded  and  the  crystaUi 
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lenticular  in  shape  (f.  3). 
uonally  granular. 

4. 


Also  fibrous  and  radiated;  sometimes  globular;  occa- 


Cleavagc:  e  perfect;  m  nearly  perfect;  b  less  distinct. 
Fracture  uneven.  H.  =3-3-5.  G.=  3-95-3  97;  3-959. 
tals,  Beudaut;  3'973  Thai-and,  Breith. ;  also  below.  \ja>i<:: 
vitreous,  sometimus  inclining  to  pearly.  Streak  whit>. 
Oolor  white,  often  faint  bluish,  and  sometimeiB  red(li:>:i. 
Transparent  to  subtranslucent- 

Optically  Ax.  pi.  \b.  Bx  _L  a.  Axial  angles,  in- 
dices, etc.,  Arzruni': 


ForC, 

'*  D, 
..  J. 


a 

ft 

r 

sv 

20° 

1-61954 

1-62120 

1-62843 

n 

1  62108 

1-62367 

1-62092 

89°  18* 

51'  ly 

II 

1-62700 

1-62960 

1-68697 

60° 

1-63162 

1-62346 

1-68053 

92°  0' 

58"  2J^' 

100° 

1-62107 

1-63297 

1  62976 

95°  44' 

M  lie 

200" 

1-61958 

1-62168 

1-62790 

105°  ar 

58*85' 

Alflo,  Dx.>»  : 


At20°C.   2E,r=88°80'  fi,  =  i  m  2E,  =  89°  86'  /S^  =  i  m  2Eu  =  93' 49*  >3;,  =  1-88S 
Also    2E,  =  89°  !»•  at  6»-6,   98°  '4  at  47°,   98"  43'  at  76*  %   95'  56'  at  100°  '5. 
Also  (measured),  Ai-zruni*: 

2E,  =  87°  2*  Li  2E,  =  88°  88*  Na   .  2E„  =  89°  55J'  Tl 

Var.— 1.  OHUnary.  (a)  In  crystals  of  varied  habft  as  noted  above,  and  giving  varTisf 
fundaniental  angles,  cf.  ref.  a  tinge  of  a  delicate  blue  is  very  commou  and  sometimes  beloo^ 
to  only  a  part  of  a  crystal. 

Ttie  variety  from  Montmartre,  called  apotome  by  Hatty  (Mia.,  2,  88,  1832),  was  prismatic  br 
extension  of  9  (Oil)  and  doubly  terinioattia  the  pyramid  ^(138);  tals  dfiuyiuito (p.  wu 
similar  with  also  d  (102),  from  Meudon. 

iP)  Fibrous,  eitlier  parallel  or  radiated,  (c)  Lamellar;  of  rare  occurrence,  (d)  Gniuila.'. 
(«)  Concretionary.   (/)  Eartbv;  impure  usually  with  carbonate  of  lime  or  clay. 

3.  CkUdoeelettite.   CoDtaining  much  calcium. 

8.  Barjftoeelettite.   Contains  much  barium.   Cf.  below. 

Comp. — Strontium  sulphate  =  SrSO,  =  Sulphur  trioxide  43*6,  strontia  56*4 

—  100. 

Many  celestites  are  pure  strontium  sulphate,  thus  from  Ltlneburg,  G.  =  8'97S  Hiotze,  I  c; 
Torda.  G.  =  3-8tf-3-94  A.  &  Fr.  Koch,  Min.  Mitth.,  9,  416.  1887. 

Calcium  is,  however,  often  present  iti  small  quauttties,  usually  less  than  0-5  p.  c.  Cf.  An- 
runl,  1.  c;  also  Barwald,  Zs.  Kr.,  12,  228,  1886,  who  gives  G.  =  5-903-S-93I. 

Barium  is  less  common,  though  in  some  varieties  present  in  large  amount.  A  celeslite  trm 
Greiner  gave  Ullik  48-9  p.  c.  BaO,  O,  =  4-133,  Ber.  Ak.  Wien.  57  (1),  929,  1868;  in  one  from 
LairdsvilTe.  N.  Y.,  Chester  found  7-28  BaO,  2-01  CaO,  Am.  J.  Sc.,  33.  2fS6,  1887.  Collie  found 
in  Clifton  barytoceleatite  varying  amouuts  of  BaO,  Min.  Mag.,  2,  220,  1879.  The  harytocelestilt 
from  Werfen.  Salzburg,  coutaius  BaSO,  and  SrSOi  in  the  ratio  of  4  :  1,  Hatle  and  Tauss.,  Jlin. 
Mitth.,  9,  227,  1887. 

Geneml  analyses,  besides  those  uoted  above,  see  oth  Ed.,  p.  620. 

Wittstein  attributes  the  blue  color  of  the  celestite  of  Jena  to  a  trace  of  iron  phospbate. 

Pyr.,  etc. — B.B.  frequently  decrepitates,  fuses  at  8  to  a  White  pearl,  coloring  the  flam 
8tronl£i-red;  the  fused  mass  reacts  alkaline.  On  charcoal  fuses,  and  iu  R.F.  Is  converted  iatok 
dififtcultly  fusible  hepatic  mass;  tbis  treated  with  hyd'-ochloric  acid  and  alcohol  gives  an  intoiaelj 
red  flame.    With  soda  on  charcoal  reacts  like  barite.    Insoluble  in  acids. 

Oba. — Celestite  is  usually  associated  with  liinestone,  or  sandstone  of  Silurian,  DcTonian, 
Jurassic,  and  other  geological  formations;  occasionally  with  metalliferous  ores,  as  with  ftleat 
and  sphalerite  at  Condorcet,  France.  Occurs  also  In  beds  of  gypsum,  rock  ealt,  and  clay;  soiM- 
times  fills  cavities  in  fossils,  e.g.,  ammouites;  and  with  sulphur  in  some  volcanic  regions,  some- 
times iucloses  sulphur  in  crystals,  in  one  case  14  p.  c,  Johnston-Lavis.  Observed  asancoit 
formation  at  Bourbonae  d'Archambault. 

Sicily,  at  Qirgenti  and  elsewhei-e.  affords  splendid  groups  of  crystals  along  with  sulpbnr 
and  gypsum.  Fine  specimeus  are  met  with  at  Bex  in  Switzerland,  and  Conil  in  Spain;  at  Dorn- 
burg.  near  Jena,  fibrous  and  bluish;  iu  the  department  of  the  Gai-onne.  Prance;  in  the  Pins 
basin  at  Montmartre  and  elsewhere;  in  Tyrol;  Rezbanya,  Hungary;  at  Northen,  LtinebuTg,in 
Hannover;  ia  rock  salt,  at  Ischl,  Austria.    Also  found  at  Aust  Ferry,  near  Bristol;  in  trap  rocki 
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Tatitallao,  ia  East  Lothian;  at  the  Calton  HiU,  Edinburgh;  near  Enaresborough,  in  Toik- 

;  at  PupayaD,  TJ.  3.  Colombia. 

Specimens,  finely  crystallized,  of  a  bluish  tint,  are  found  in  limestone  about  Lake  Huron, 
ciilurly  on  Drumiuund  Island,  also  on  Stroiittan  Is.,  Put  in  Bay,  L.  Erie,  and  at  Kingston  in 
rio,  Canada;  Chaumont  Bay,  L.  Ontario,  Schoharie,  and  Lockport,  N.  Y.,  have  uTorded 
specimens;  also  the  Rosde  lead  mine:  Depauville  aad  Stark  (farm  of  James  Colli),  N.  Y. 

le  tibrous  celestite  occurs  at  Bell's  Mills,  Blair  Co.,  Penn.,  associated  with  pearl  spar  and 
dritc,  and  tliis  was  the  celestite  taken  to  Europe  by  SchQtz,  and  named  by  Werner  after  an 

sis  by  Klaprotb. 

,n  aiineral  Co.,  W".  Virginia,  a  few  miles  south  of  Cumberland,  Md.,  in  pyramidal  blue 
als  up  to  8  inches  in  length,  f.  3,  also  5-9.  They  are  found  in  small  cavities  in  an  argil- 
•us  limestone  used  for  cement.  The  cavities  apparently  represent  former  concretions,  but 
ow  partially  empty  and  in  part  filled  vrith  clay  (G.  H.  Williams,  Am.  J.  Sc.,  39, 183, 1890). 
tviliL-8  in  limestoDe  at  Ntishville.  Tenu.  In  Bruwn  Co.,  Kuiisas,  a  red  variety  in  targe  crya- 
lu  Texas,  at  Lampasiis,  in  very  large  crystals.  At  Glen  Eyrie,  Colorado.  In  fine  clear 
Ills  with  the  colemauite  of  Death  Valley,  San  Bernardino  Co.,  California, 
[u  Canada,  in  crystalline  ma.S8es  at  Kingston,  Fruntenac  Co.;  Lansdowne,  Leeds  Co,;  In 
Lting  tibrous  masses  in  the  Luurenlian  of  Renfrew  Co.;  also  a  red  variety  in  dolomite  at 
Ion,  Peel  Co, 

The  dark  blue  libroiis  celestite  of  Jena  is  peculiarly  pleochroic:  and  its  color  also  varies  with 
Lngle  between  the  principal  cleavage  and  the  direciiou  of  tlie  fibers;  the  color  with  the  angle 
d:irk  blue:  67%  skjr-blue;  46°,  pate  blue  (Schmld,  Pogg.,  120,  637.  1867). 
Named  from  calesti*,  eelestial,  in  allusion  to  the  faint  shade  of  blue  often  present. 
Alt. — Pseudomorphs  uf  calcite,  occurriug  in  acute  pyramidal  forms  (f.  10,  11)  from  Obers- 
,  near  Sangerhausen,  Thuringia — the  so-called  barleycorn  (GerstenkOroer)  pseudomorphs — 
i  l>een  referied  to  gay-lussiie  (Breith,),  to  celestite,  HaQy's  apotome  (Dx.),  gypsum  (Kenng,), 
rdrite  (Groth).  Tney  occur  us  complete  crystals,  often  in  interpenetrating  groups,  up  to 
inches  or  more  in  length,  embeaded  in  clay.  Color  pale  yellow,  the  exterior  usually 
>th  and  bard;  the  interior,  cavernous  with  loosely  coherent  calcite  grains,  lliey  have  been 
il  natrocaUite  on  the  idea  that  ihey  contained  soda. 

Similar  pseudomorphs,  but  not  all  of  like  origin,  have  been  noted  from  a  number  of  other 
lilies.  For  a  list  of  these  of.  £.  S.  D.,  U.  S.  6.  Surv.,  Bull.  13,  p.  25,  1884;  also  Blum, 
idumorphosen,  18. 1843;  Roth,  Allg.  Ch.  Oeol.,  1, 201,  1879. 

6.  7-  9.  la  IL 


Igs.  5-9,  CtUtUte,  Mineral  Co.,  W.  Va.,  Williams.   10,  11,  PBeudomorphs,  Sangerlmusen. 

The  recent  discovery  by  G.  H.  Williams  of  celestite  in  pyramidal  crystals  (f.  8.  also  5-9) 
mbling  closely  the  pseudomorphs  and  occurring  like  them  embedded  in  clay  makes  it  almost 
ain  that  Des  Cloizeaux's  explanation  was  correct.  The  apparently  related  forms  from  Uie 
elite  of  Lake  Lahontan  (p.  371)  cannot,  however,  be  explained  in  this  way. 
Artif.-Cf  Gorgeu.  Bull.  Soc.  Min.,  10,  284,  1887;  Bourgeois,  ib,,  p.  328. 
Ref.-'  Bex  and  HeiTengrund,  Her.  Ak.  Wien.  69  (1),  549,  1869,  the  axial  ratio  varies 
ely  for  different  localities.  Cf.  Dbr.,  Pogg..  108,  447,  1859;  Ek.,  Min.  Ruttl.,  6,  S,  1866; 
runi.  Zs.  G.  Ges..  24,  477,  484.  1872. 

>  Cf.  Ilugard,  Ann.  Mines.  IS,  3,  1850;  Mir..  Min..  527.  1852;  Websky,  Zs.  G.  Ges..  9,80a 
7:  Auerbach,  1.  c;  Schtauf.  Atlas  xlviii,  1877;  Gdt..  Index,  1,  447.  1886. 

'  Arzmni,  1.  c.  *  Schmidt,  Zs.  Kr.,  6,  99,  1882,  *  Panebianco,  Att  Soc.  Veneto.  9,  1, 
4.  also  (1-0-10)  doubtful.  ^  Hintze,  LQneburg,  also  vicinal  planes,  Zs.  Kr.,  11,  220,  1885. 
miiiivi.  Zs.  Kr.,  17.  513,  1890.  •  Stiiber,  Scharfenberg,  Saxony,  Zs.  Kr.,  19,  487,  Oct.  1891. 
r/.nuii.  Zs.  Kr  ,  1,  177,  1877.  '<>  Dx.,  N,  H.,  47,  1867;  also  Bftrwald,  Zs.  Kr..  12.  228^ 
6,    P^roeleelricity.  Hankel,  Wied.  Ann.,  6,  54,  1879. 

721.  ANOLBSITB.   Vitriol  de  Plomb  Monnet.  Syst.  Mtn.,  871.  1779.   Plumbum  addo 

■iolico  mineralisatum  Bergm.,  Scingr.,  116. 1783.  Lead  mineralized  by  vitriolic  add  TTifAtfrtln^, 
.  Bergm.  Sciagr..  1783,  Lead  mincniiiKed  by  vitriolic  acid  and  iron  (on  I.  Anglesea  "in  im- 
Qse  quantities")  WUhering,  lb.   Vitriol  de  Plomb  (fr.  Andalusia)  Protut.,  J.  Phys.,  30, 
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804.  1787.  Bldglu  (fr.  the  Harz)  Latiua.  Beob.  Harzgeb.,  Z,  855,  1789.  Nat.  BleivftrM 
£<ir«<m.  Tab.,  34. 1791.  Lead  Vhrfol.  Sulphate  of  Lead.  Vitriolbleierz  Germ.  Plombtalftfi 
Fr.  AnglesUe  Band.,  Tr..  Z,  459. 1888.  SazdiDiaii  BreUk.,  B.  H.  Ztg..  34.  800,  1660,  86,  IM. 
18M. 

Ortborhombic.    Axes  d:h  -.6  =  0*78516  :  1  :  1*28939  Koksharov'. 
100  A  110  =  38°  8i',  001  A  101  =  58"  39f',  001  A  Oil  =  52"  12i'. 


Fomu*: 

a  (100,  «) 
»  (010, 

0  (001,  0) 

M  (410,  t-i)« 
A"  (810.  a)* 
A  (210,1-3) 
J»  (740.  <-})• 

1  (8ap.*-i)* 

«  (480,*!)' 
n  (110./) 

T  (780,  H) 
F  (780.  i^) 


A  (840,  ^) 
d  (330.  »-}) 
K  (080,  ^f)* 
n  (180. 
N-  (180. 
W(370. 

*  (10-24,  A-i/ 
J  (107,  H)' 

(106,  H)* 
I  (104.  H) 

•  (108.  H)" 
d  (102, 

a  (018.  H) 


i  (0-811.  -M* 
^(029.  H)» 
V  1018. 
0  (018. 
a  (085,  |4)» 
o  (Oil,  1-i) 
e  (031,  8-1) 
/J  (081,  8-1) 

fl  (110.  i) 
/  (114.  i)» 

(118. 
r  (112,  4) 
•  (111.1) 


r  (231.8) 
€  (881.  S)> 
J  (441,  4)<«t 

w  (314,  1-3) 
*'  (213,  1-S) 

t  (485,|4)« 

«  (803.  i-|)» 
n  (781,  8-|)» 

»  (Ml.  e-f)* 

q  (8101,  10-})» 

P  (842.  H) 

0  (7101,  lO-V)* 


1  (338,  1-i)* 
« (128, 
M  (184,  44) 

y  (188. 1-2) 

(  (131,24) 
ifr  (133. 
a  (182,  f-S) 
u  (146,  i4)M 
it  (144.  14) 
C  (142.  3-4) 
*  (165,  1-5)^' 
9  (160,  1-4)^ 
r  (1-1818. 1-Sp 


Bella*  adds  the  following,  observed  once  only  and  needing  confirmation:  580.  lO-SD 
8-10  0.  10  33, 1-016,  108.  2  015;  0-116;  1113-8.  1011-8,  9-10  8,188,  071,  068,  798,  886. 1% 
181,  148,  895.  168. 1-10-80,  1111&   Ako  vidual.  1-0-94*. 

1.  X  3.  ' 


I  -- 

4. 


7. 


8. 


Figs.  1,  5.  8,  Pticenixville.    3,  Angksea,  Lang.   8.  FelsOb&nya,  Enr.  %  010,  In  6anQ 
4.  7,  Siegen,  Lang.   6,  9.  HOaen. 


Digitized  by 


Google 


BAMTH  QROUP-ANQLEaiTB. 


909 


m' 

a 

w' 

<t>4>' 

oo! 


42'  52' 
•76°  164' 
87°  28^ 
64°  69* 

44°  88i' 
78°  47^ 

46°  81' 
66°  87' 
•104°  24i' 
187°  87' 


er 

— 

46°  14' 

yy' 

— 

58'  35' 

yy'" 

— 

89°  48 

<a 

— 

64°  24i' 
78°  88' 

u 

61°  24' 

a" 

106°  85* 

cr 

41°  19* 

113°  26* 

er 

60°  2r 

87"  6i' 

XX' 

«"' 

97°  2- 

ep 

64°  16' 

28°  15' 

100°  8' 

56°  48t'  • 
71°  68' 

38°  4' 

126°  48' 

22°  46' 

101*  sv 

CM 

cC 

64°  88' 
69°  48' 

9i 

rr'" 

ir  y 

53°  88' 

md 
mo 

00"  8V 
60°  474' 
01"  44^ 

rr' 

69°  18' 

67"  4y 

do 

ff' 

00°  82' 

PP'" 

44"  14' 

rr' 

90°  48' 

huag  (I.  c.)  gives  a  long  list  of  odcnUted  angles. 

Crystals  sometimes  tabular  |  c;  more  often  prismatic  in  habit,  and  in  all  the 
three  axial  direotions,  m,  o,  predominatiuff  in 
the  different  cases;  also  thick  and  stout.  Alec 
pyramidal  of  varied  types.  Faces  m,  a  often 
vertically  striated;  d  horizontally.  Also  massive, 
granular  to  compact.  Sometimes  stalactitic;  in 
nodular  forms,  often  inclosing  a  nucleus  of  galena, 
with  conceutrio  structure,  being  made  up  of  layers 
ot  different  color. 

Cleavage:  c,m  distinct,  but  interrupted.  Frac- 
ture conchoidal.  Very  brittle.  H.  =  3-75-3.  G. 
=  6-12-6-39;  6-35  Fhenixville,  Smith.  Luster 
highly  adamantine  in  some  specimens,  in  otliers  in- 
clining to  resinous  and  vitreous.  Color  white, 
tinged  yellov,  gray,  green,  and  sometimes  blae. 
Streak  nncolored.    Transparent  to  opaque. 

Optically  +.    Ax.  pi.  j  i.    Bi  i,  a.    Ax.  angles  and  indices,  Dx." 


Anglesea,  after  Lang. 


2H^  -  89°  44' 
At  IV 


.-.  3V,  =  66°  46'       2H^  =  89*  52'       8V,  =  66°  47'      3H^bi  =  90"  69 


a. 

Also,  AiZTunl'i: 


1-8740 
1-8770 


jS;  a  1-879S 
fl,  s  1-8880 


r,  =  l'«924        .-.  8V,  =  66"  40' 


2V,  =  60°  W 


For  C  Bt  20° 
D  *' 
P  " 

a 

186981 
1-87709 
1-89649 

1-87502 
1-68336 
1-90097 

y 

1-88680 
1-89866 
1-01868 

2V 
76'  84' 

2V  (calc.) 
from  a,  fi,  y 

68' 

Dat  50° 

"  100° 
"  200° 

1-87636 
1-87529 
1-87260 

1-88168 
1-88080 
1-87883 

1-89381 
1-89134 
1-88754 

77°  40' 

82=  44' 
89"  17' 

m* 

72° 
77° 

Comp.— Lead  sulphate,  PbSO.  =  Sulphur  trioxide  26-4,  lead  oxide  73-6  =  100. 
Analyses,  5th  Ed.,  p.  624. 

Pyr^  etc. — B.B.  decrepitates,  fuses  in  the  flame  of  a  candle  (F.  =  1-6).  On  charcoal  In 
O.F.  fiisefl  to  a  clear  penrl,  which  on  cooling  becomes  milk-white;  in  R.F.  is  reduced  with 
effervescence  to  metallic  lead.  With  soda  on  cliarconl  In  R.F,  gives  metallic  lead,  aud  the  soda 
is  absorbed  by  the  coal;  when  the  surface  of  the  coal  is  removed  and  placed  ou  bright  silver 
and  mfiistened  with  water  it  tarnishes  the  metal  black.  DifRcultly  soluble  in  nitric  acid. 
Soluble  in  citrate  of  ammonia  (J.  L.  Smith).  Soluble  in  22,816  parts  of  water  of  11"  C. 
(FrepeuUxB).    Soluble  iu  30,062  parts  of  water  (Rodwell). 

Obs- — First  observed  by  Monnet  as  a  result  of  the  decomposition  of  galena,  and  often 
found  In  its  cavities;  also  surrounds  a  nucleus  of  galena  Id  concentric  layers.  At  Leadliills  tt 
occUTti,  occupying  the  cubical  cavities  of  galena,  or  disposed  on  the  surface  of  the  ore;  and 
this  locmlity,  and  also  that  of  Wanlockhead,  formerly  afforded  large  and  beautiful  crystals,  some 
transparent  and  several  inches  iu  diameter.  First  found  in  Englaud  at  Park's  mine  in  Anglesea. 
Occurs  Hl»n  at  Mclanoweih  in  Cornwall;  in  Derbyshire  and  in  Cumberland  in  crystals;  Clausthiil, 
Zellerfeld,  and  Oiezenbach,  in  the  Harz;  near  Sicgen  in  Prussia;  Scbapbach  and  Badcnweilcr  in 
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Baden:  Scliwarzenbach  and  Mies  fn  Carintbbi:  FelsObfinyn  nnd  elsewhere  In  Huogaiy;  Kerchlnsk 

la  Sibeda;  aud  at  Monte  Poai,  Siinllnia  fn  small  liiit  perfi'ct  iraDsparent  ciyslnls;  Foudon  in 
Oramida;  miissire  in  Siberia,  Andiilusia,  Alston  Moor  in  CumberUnd;  fn  Australia,  wbenceitis 
exported  by  the  ton  to  England.  lu  tbe  Siena  Mojadn,  Mexico,  iu  immense  quantities,  moistljr 
massive. 

Ill  the  United  States  it  occurs  In  larce  crystals  at  Whealley's  mine,  Phenixville.  Pa.;  leas  welt 
crystallized  !□  Missouri  lead  mines;  at  the  lead  mioe  of  Southampton,  Mass.;  at  Kossie,  N.  Y.; 
with  galena  at  ttie  Walton  gold  mine,  Louisa  Co.,  Va.  In  fine  crystals  of  varied  habit  at  Ibe 
Motintniii  View  mine,  near  Union  Bridse,  Carroll  Co.,  Marylaad.  associated  with  Kalena,  al»o 
cenisNite  and  native  sulphur  (U.  H.  Williams,  Johns  Hopkins  Univ.  Bulletin.  April,  1691).  In 
Colorado  at  vanons  points,  but  less  common  than  cerusslt^.  At  tbe  Cerro  Oordo  mines  uf 
California  (iir^uiiferous  giilena),  with  other  leaii  miuerals,  also  mimetile,  cbrysocolla,  sn)itbson> 
ite,  elc.    Id  Arizona,  iu  the  mines  of  the  Ciistle  Dome  district,  Yuma  Co.,  aud  elsewhere. 

Named  from  Ilie  locality.  Auglesea,  where  it  was  tirst  found  by  Dr.  VFithering. 

Alt.— Anglesite  occurs  altered  lu  cerussile  (lead  carbonate);  also  to  a  hydrous  anglesile, 
according  to  Breith.  C(.  ref.  *.  also  Slg.,  Vb.  Ver.  Jibeinl..  33,  258,  1876.  Pseudomorpba 
of  mimetite  (cf.  p.  773)  perhaps  after  augieafte  from  Mexico,  are  described  by  Genth  and  Rath, 
Prtjc.  Am.  Pliil.  Soc.  24,  3^1.  1887. 

Artif. — Oblaiued  in  crystals  at  a  temperature  of  800"  C.  from  solution  in  water  {Dr.  SuUivaiii; 
in  lamellar  crystals  by  fusing  a  mixture  of  gypsum  and  common  salt,  and  treating  with  water; 
A  .Gages.    A  recent  formation  Ht  Bourbonnes  les-Bains. 

Hef.— '  Min  Ktissl.,  I.  34,  1853,  2,  167,  1854;  cf.  Lang,  also  Dbr.,  Pogg..  108.  44i  1859. 
*  Cf.  Mir.,  Min..  526,  1833;  Lang,  Ber.  Ak.  Wien,  36,  241,  1859,  an  exhaustive  monograph  wiili 
many  figures;  Uelmhacker,  ref.  under  barite,  p.  904:  Schrauf,  Ber.  Ak.  Wien.  39,  913,  ]8(ii>: 
Atlas.  Tf.  zi-xT,  1871;  Zepb.,  ibid..  B0(1),  m.  1864;  Hbg.,  Hln.  NoL.  6,  SI,  1868;  Sella. 
Sardinia,  Trans.  Ace.  Line.  3,  160,  1879,  aUo  Mem.  Acc.  Line.  2. 199,  1889;  Gdt..  lodei,!. 
205,  1886. 

"  Zeph.,  HQttenberg,  Lotos,  Dec..  1874.  *  Knr.,  Hungary,  Zs.  Kr..  1,  SSt.  1877.  »  Sella. 
1.  c.  <Erem.,  pseud,  altered  to  cerussite.  Nerchinsk,  Vh.  Min.  Ges.,  18,  108,  1883.  Zs.  Kr.  7, 
637,  1883.  'Franzenau  [Term.  FUzetek.  8.  77.  119,  1884],  Zs.  Kr.,  10.88,  1884.  » Liweh. 
Badenweiler,  Zs.  Kr..  9,  498,  1884.  *  Slg..  Zs.  Er.,  9,  420.  1884.  Cf.  Goldschmidt.  Zs.  Er., 
18,  287.  1890. 

«  Arznini,  Zs.  Kr.,  1,  182.  1877.  Cf.  also  Ramsay,  Ibid..  13.  317.  1886;  Dz.,  a,  pp. 
80,  204,  1867.   On  Putvlectricity,  Hankel,  Wied.  Ann.,  6,  64, 1879. 


722.  ANHYDRITE.  Muriazit,  Salzsaurvr  Kalk  (fr.  Hall.  TyToX^Am  Poda.  Fichtel's  Min. 
Aufsfitze.  Wien.  338.  1794.  WDrfelspath  tfVrn.,  1800,  Ludwte'sHin.,  1,  51,  166.  180S  =  Cube 
Spar.  Soude  muriatee  gypsif^re  (of  Uall)  (from  Klapr.  anal,  m  Beltr..  1,  807.  1795)  H.,  Tr..  2, 
1801.  ChHiix  sulfatee  auhydre  (fr.  Bex)  Vauq..H>,'Vt..  4.  1801.  Aohydrit  Wem.,  1808.Ludw.. 
2,  313.  1804.  Wnrfelgyps  Ludieig,  2,  160.  Anhydrous  Sulphate  of  Lime.  Anhydrous  GypEum. 
Karstenit  Ilautm.,  Haudb..  880.  1813. 

GekrOsstein  (fr.  Bochniii  and  Wieliczka)  Wem.;  Tripe  Stone  .ffn^/.;  Pierre  de  XrvpaFt.; 
=  Anhydrit  Klapr.,  Beitr..  4,  331,  1807.  Pierre  de  Vulpino;  Marmor  Bardlglio  di  Bergamo; 
Bardiglione;  Chaux  siilfaiee  quartzifdre  Vauq..  II.,  Tr.,  4, 261. 1801;  Siliceoiis  Anhydroos  Gyp- 
sum.   Kieselgyps,  Vulpinit,  Ludvaig,  2,  170.  1804. 

Orthorhombic.    Axes  &\h:6  =  0*80335  :  1 :  l-OOOS  HeSBenberg'. 
100  A  110  =  41"  464',        A  101  =  48"  15',  001  A  Oil  =  45*'  \\', 


Formal : 

a  (100,  %-%) 
b  (010,  i  l) 
e  (001.  0) 

t  (104, 


«  (103,  i-i)' 

X  (304,  J-i)» 

e  (205. 

i  (405, 

u  (102,  i-i)* 

r  (101,  l  -i) 

ff  (308.  l-i)' 

*  (403, 

a  (509. 

r  (508.  t-i)« 

g  (805.  \-\f 

>  (201,  S-i)* 

A  (503,  f 
t  (601,  6-i)* 

Il  (018,  i-0»^ 
r  (045,  I  D 
«  (Oil,  1-1) 


M  (058,  f  i) 

o-  (OSi.  S-i) 

«  (111.  i> 
» (isi,  i-ii 
/  aw.**) 


mm" 
mo' 

te 


88°  88 
25°  16' 
Sr  18' 
40"  57i' 
58'  81' 
73'  81' 


II' 
dd* 
m' 
<rtr' 

00 


96'  80' 

isr  54' 

68°  10' 
90^  8 
143'  9V 
W  21' 


en 
nn' 


66"  2r 
72"'  40 
76°  46' 
58"  IS* 
88°  0' 
66°  19' 


hn 
nn" 


86°  53 
26'  34' 

«r  2* 
106'  i4r 

126*  51' 
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Twins:  1,  tw.  pi'  d  (012)  with  bb  -  53"*  10'  and  kk'  =  76"  29'  Hbg.;  2,  tw. 
(101)  occasionally  as  tw.  lamells,  which  may  be  developed  by  heat*.  Oxystals 


6. 


FfgB.  1,  2,  Stassfurt,  Hbg.  8.  Aiusee.  Id:  4,  Santortn,  Id. 

common,  thick  tabular,  also  prismatic  H  axis  5,  often 
niiiiited  by  a  horizontally  striated  brachydome,  prob- 
V  d  (012)  ill  oscillutorv  combination'  with  b.  Also 
ssive,  cleavable,  and  tiien  somewhat  resembling  an 
iietric  mineral  with  cubic  cleavage;  fibrous,  lamellar, 
.uular,  and  sometimes  impalpable.  The  lamellar  and 
umnar  varieties  often  curved  or  contorted. 

Cleavage:  in  the  three  pinacoidal  directions  yielding 
tanguiar  fragments  but  with  vaiying  ease,  thus,  c  very 
•feet;  b  also  perfect;  a  somewhat  less  so.  Fracture 
even,  sometimes  splintery.  Brittle.  H.  =  3-3 '5. 
=  2-899-3-985;  2-956  Aussee;  2-985  Stassfurt.  Lus- 
:  pearly,  especially  after  heating  in  a  closed  tube; 
fiiomewhat  ^easy;  b  vitreous;  in  massive  varieties, 

reous  inclining  to  pearly.    Color  white,  sometimes  a  grayish,  bluish,  or  reddish 
ge;  also  brick-red.    Streak  grayish  white. 
Optically  +.    Ax.  pi.  \b.    Bx  X  «•   Axial  angles,  Qrailich': 


2E,  =  71"  24'-71"  42'  Dx.  2Er  =  70°  18' 
Indices  a  =  1-571  ft  =  1-5T6 


2E,  =  72"  42' 
y  =  1-614  Miller' 


Var.— 1.  Ordinary,  (a)  CryBtallized:  cryBtals  rare,  more  commonly  maasive  and  cleavable 
its  three  rectangular  directions  {WurfelaMiydrit  Qcrm.')  m  noted  above,  (d)  Fibi-ous;  etiher 
mllel,  radiated  or  plumose,  (e)  Fiue  granular,  (d)  Scaly  granular.  Vui/pinUe  Is  a  scaly 
inular  kind  from  Vulpino  in  LombHrdy;  it  is  cut  aud  polished  for  ornamental  purposes.  It 
es  not  ordinarily  contalu  more  silica  tbHu  coiiimon  autiydrile.  A  kind  in  cfintorted  concre- 
nary  forms  is  the  tripestone  (OekroaBtein  or  Schlangenaiabatter). 

3.  Pteudomorphtms;  in  cubes  after  rock-salt. 

CoBp. — Anhydrous  calcium  sulphate,  Ca&O,  =  Sulphur  trioxide  58*8,  lime 
•2  =  100. 

Pyr.,  etc. — B  B.  fuses  at  8,  coloring  tiie  flame  reddish  yellow,  Bud  yielding  an  enamel-Hke 
ail  wliich  reacts  alkaline.  On  charcoiil  in  R.  F.  reduced  to  a  sulpbide;  with  soda  does  not  fuse 
a  clear  globule,  and  is  not  absorbed  by  the  coal  like  barite;  is,  however,  decomposed,  and 
:lda  n  mass  which  blackens  silver;  with  fiuoHte  fuses  to  a  clear  pearl,  which  is  enamel-white 
(Doling,  and  by  long  blowing  swells  up  and  becomes  infusible.  Soluble  in  hydrochloric 
id. 

One  hundred  parts  of  water,  at  18-75"  C.  dissolve  0-2  part  of  anhydrite.  Cf.  further  under 
psum,  p.  836. 

Obs.-~Occurs  in  rocks  of  various  ages,  especially  in  limestone  strata,  aud  often  the  same 
at  coDtain  ordinary  gypaum.  aud  also  very  commonly  in  beds  of  rock-salt.  It  was  first  dis- 
vered  at  the  salt  mine  near  Hall  in  Tyrol,  by  Abl)t:  Poda;  and  next  tbat  of  Bex,  Switzerland, 
tber  locRlities  are  at  Aussec,  both  crystallized  and  ma.<isive,  the  former  sometimes  in  splendid 
'Otles,  the  latter  tirick-red;  at  Siilz  on  the  Neckar.  iu  Wtlrtemberg:  Hinimelsberg.  near  Ilefeld; 
ndreosberg-  B<aiherg  in  Cariulhia;  LUneburg,  Hannover;  Lauterberg  in  the  Harz;  Kapnik  in 
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Hungary;  Wieliczkaio  Poland;  Ischl  in  Upper  Austria;BerchtesgadeD  Id  Bavaria;  ■IBifi)'*  -.' 
and  elsewhere  in  the  Alps,  crystals,  orothercavities,  within  quartz  c^Tstals;  Staasfort,  isuie 
crystals,  embedded  in  kieserite.  in  cavities  in  lava  at  Santonn. 

In  the  U.  States,  at  Lockport,  N,  Y.,  fine  blue,  in  geodes  of  black  limestone,  Accomp«n- 
by  crystals  of  calcite  and  gypsum;  also  at  Hillaboro,  New  Brunswick,  etc.    In  Penn5ylra-..i 
at  tlie  Darby  Tunnel  on  the  Baltimore  &  Ohio  R.  R.  near  Philadelpliia;  Id  cavities  in  limt^'  L^ 
at  Nashville,  Tenn.    lu  Nova  Scotia  it  forms  extensive  beds  at  the  estuaiy  of  ihe  Avon  aod  t  v 
8t  Croix  riven,  also  near  the  Five  iBlands  and  elsewliere,  associated  with  gypsum,  in 
Carboniferous  formation. 

Alt. — Absorbs  moisture  and  changes  to  gypsum,  of.  Hammersclimidt,  Mio.  Mitth..  6.  W 
1883.  ExteusiTe  beds  are  sometimes  thus  altertMl  in  part  or  throughout,  as  at  Bex.  in  Si^itiri- 
land,  where,  by  digging  down  60  to  100  ft.,  the  unaltered  anhydrite  may  be  found.  Som«-:::i » 
specimens  of  anhydrite  are  altered  between  the  folia  or  over  the  exterior.  Also  aliezed  to  qu^ni 
and  siderite. 

Artif.— Obtained  from  fusion  (Hltscherlich),  also  (Hoppe-Seyler)  by  beating  gypsum  ic  t 
closed  vessel  with  sodium  or  calcium  chloride;  again  (Gorgeu)  from  a  solutioD  at  a  red  b«i:  h 
the  chlorides  of  potassium,  sodium,  etc.  Cf.  Rose  (Ber.  Ak,  Berlin,  8QS,  1871),  who  dts*  n-t^ 
the  transformation  of  gypsum  into  anhydrite  In  a  solution  of  sodinm  chloride;  also  Haoiner- 
schmidt,  I.e.    Spezia  (Att.  Acc.  Torino,  21,  018,  1886)  shows  that,  coulrair'  *o  earlier  sUUeiBen*' 

{iressure  alone,  even  up  to  500  atmospheres,  is  not  sufflcienc  to  cause  the  foiination  <A  aDii>dn'c- 
□stead  of  gypsum. 

Hef.— '  Min  Not .  10,  1.  1871.  This  is  the  position  of  Grailicb  and  von  Lang.  Ber.  Ak. 
Wien,  37,  85,  1857;  with  Mir.  and  Dx..  a  =  100.  b  (above)  =  001,  c  =  010,  r  =  110,/  =  i:.^: 
with  Naumann  and  Scfaraut,  a  =  001,  6  =  100,  e  =  010,  r  -  011,/=  811.  The  dimmilqniT 
iu  cleavage  makes  an  attempt  to  obtain  correspondence  in  angle  betwera  this  species  and  ban'-t. 
celestite  and  augleslte  quite  unsatisfactory. 

*  Cf.  the  monograph  of  Hbg. ;  he  adds  as  probable  706,  708,  067.  ■  Mir.,  Phil.  Mag..  47. 
124,  1874;  also  doubtful  021,  OSS.  «  Orotb,  Mm.-Samml.,  141,  1878.  'Hbg.,  Sautorin,  1.  c 
'  Mgg.,  Jb.  Min.,  2,  358.  1883.  '  Vater,  Stassfurt,  Zs.  Kr.,  10,  890.  1885.  •  Gniilich.  l.c.Di., 
Propr.  Opt.,  a,  as,  N.  R.,  70,  1667.    ■  Mir.,  Phil.  Mag.,  19,  177,  1841,  alGO  cf.  1.  c  1874. 


723.  ZINKOSrrB.   ZinkoBit  Breith.,  B.  H.  Ztg.,  11,  100, 1853.  Almagrerfte. 

Anhydrous  zinc  sulphate,  ZuSO*,  according  lo  Breithaupt,  occurring  at  the  mice  or 
Barranco  Jaroso  in  the  Sierra  Almagrera,  Spain.  In  ciTstals  isomorphous  with  anglesite  aad 
barite.    O.  =  4*381.    Needs  confirmaUon. 


Oil 


ArtiQcial  crystals  of  ZnSO«,  with  001.  101,  Oil,  gave  de  Schnlten  :  101  a  101  =  U'S?, 
A  Oil  =  70<^88'.   G.  =8*74.   Ax.  pi.  |  6.   C.  R.,  107,  405.  1868. 


724.  HTDROOTANTTB.  Idrociano  A.  Seaeeht,  Note  Min.,  1,  p.  2^  1873;  fron  Atd 
Accad.  Sci.  Napoll,  6,  read  March  13,  1870.  Hydrocyan. 

Orthorhombic.    Axes  d:h:6  =  0-7971  :  1  :  1*1300  A.  Scacchi'. 

100  A  110  =  ZS"  33^',  001  A  101  =  64'  48',  001  A  Oil  =  48"  29J'. 

Ponui  k  (ISO;  i-fi)      <  (013,  i-l)  M  (113.  4) 

b  (010.  f4)  It  (loa,  i-f)      d  (Oil.  l-l)  A  (21S.  1^ 
mdlO. /,  1,  8oc.) 

mm'"  =  rr  r        be  =*eo'W  mW"  =  4»'  w 

iuf     sx   64M3'  dif  =  96°j»'  nn'  =101*58' 

bk      =  "SS"  6'  Mfi'  =  68*  «U'  nn  '  =  113' 

uu'    =   70°  80i'  »m"  =  84'  SS*  nn"'  =  W  V 

=    58°  56' 

After  Scacchi            Color  pale  green,  brownish  or  yellowish,  also  ekj-bluf. 
Translucent. 

Comp. — Cupric  sulphate,  CuSO,  =  Sulphur  triozide  50'3,  cnpric  oxide  49  ' 
3=  100. 

AnaL— Scacchi,  1.  c. 

80,60-80  CuO  48-47    =  »-77 

Pjrr.,  etc — Completely  soluble  in  water.   Efflorefices  very  readily  in  contact  with  Um 
When  preeerred  In  the  matrix  untouched  the  crystals  will  remain  two  or  three  dayawitlxnit 
■endble  alteration,  but  upon  being  detached,  or  even  touched,  they  change  coloralmost  innw- 
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dbtely.  Id  the  alteration  the  crystals  first  show  a  blue  color,  ihea  split  to  pieces  slowly,  and 
Bbparate  iuto  minuie  graDtiies.  which  tteiim  to  be  crystftls,  thoueh  too  small  to  allow  of  their  form 
being  determiued.  The  cause  of  the  utfiuresceoce  in  this  case  the  absorption  of  the  waler  from 
the  aimosphL-re,  not  the  loss  of  water,  as  is  generally  true.  The  change  when  complete  results 
in  the  produclioD  of  chalcauthite. 

Oba. — Found  at  Vesuvius,  haviug  bceu  produced  by  sublimation  at  the  time  of  the  eruption 
of  October,  1868.  The  name  is  denved  from  vS»p,  voter,  tcuaroi,  asure  blue,  in  alluaion  to 
the  chaoge  of  color  noted  above. 

Rm— >  li.  c.;tbe  poaition  here  taken  is  Uiat  which  bilngs  out  the  relatim  in  form  to 
Dailte.  etc. 


T2B.  OROOOITB.  'Son  miners  Flumbf  O.  L^mann.  Acad.  Petrop.,  1766;  Pallas, 
Voyages,  2.  235.  1770.  Hiuera  Piumbi  rubra  Wall..  Miu.,  1778.  liothea  Bleiera  HWn.,  Auss. 
Keunz.,  396.  1774.  Plomb  rouge  Macguart.  J.  Phys.,  34,  1789;  Vauquetin.  Bull.  Soc.  Pliilo- 
math.,  and  J.  Phya.,  45,  393.  1794,  46.  15^,  8U,  1798.  Plomh  clii-oniaie  //.  Tr.,  3,  1801. 
Chromate  of  Lead.  Chromaaures  Bid.  Bleifhromat,  Chrombleispmh,  Oerm.  Kallochroni 
Hawtn.,  Haudb..  1086.  1U18.  Crocoise  Asud.,  Tr..  2,  669,  1882.  Urocoisit  Kbl.,  Orundz.,  282, 
1838.   Krokoit  A-MfA.,  Handb.,  2,  262,  1841.   Lobmannite  B.  AM.,  597.  1862. 

Monoclinic.  Axes  (t :  ^  :  d  =  0-960342  :  1  :  0-915856;  =  77°  32'  50"  = 
001  A  100  Daiiber-Koksharov'. 

100  A  110  =  43°  9'  36',  001  A  101  =  37'  40'  57",  001  A  Oil  =  41"  48' 23". 


Fomia*: 

a  (100,  i-l) 
*  to  10,  i-l) 
e  (001,  O) 

a  (810, t4) 
d  (210, 
g  (820.  Hj» 
rndlO,  I) 
C  (350.  i-5) 
/  (120,  1^2) 

A  (101.  -  1-t) 
p  (a02,  -  l-i) 


n(40t,  -  4-1) 

X  (801.  -  8  i) 
*  (101.  l-i) 
X  (30l,  S  i) 
I  (401.  4-1) 
e  (501,  5-i) 
©  (601.  6-t) 

v>  <012, 
I  (Oil.  l-i) 
y  (031,2-1) 

(  (lll.-l) 

«  (221,  -  2) 


e  (331,  -  8) 
t  (441,-4) 
A  (112.  4) 

r  (2^3, 1) 
« (ill,  1) 

6  (ii  i-i.  -  11-ii) 

^&(911,  -  9-6) 
(?(812,  -  4-8) 
iV(711,  -  7-7) 
t}  (412.  -  2-4) 
q  (12-41.  -  \%^) 

i(a  i  io. -fS) 


3. 


% 

m 

d 

m 

t 


g  (841.  -  8-5) 

q  (ass.  -  3-1) 

i/(485,  -  H) 
(11101,-  ll-IJ) 

p  (19-1 -5,  v-iS) 

r  (911.  9-9) 
T  (612.  a-6) 
.4(511,  5-5) 
iZ(i841.  18-f) 
«  (411,  4-4) 
(St  2.  4-8) 
0(811,8^) 


^•(821,  6-8) 

rmi,  9-5) 

B  (521.  5-S) 
u  (311,  3-2) 
.S(328.  I  D 
f  (8-7-10,  1-f) 

Jlf(610  9.  -  V-t) 
o-(3.'>2.  -  j-5) 
I  (128,  -  1-2) 
fi  (154.  -  J-5> 


.  Figs.  1-5.  after  Dauber;  1-8.  Siberia;  4.  Brazil. 

X>anber  adds  the  following  as  probabU:  280,  601,  448.  d65,  10  8  4,  16-5-4.  582,  852,  652,  512, 
SaS,  1  i-3-4,  722,  683,  i3'5-2,  i2-5-4,  i5-7-5,  532,  i3-8-6,  11-10  10,  783,  8-4-12.  548,  588.  i28.  8-8-12; 
and  tlie  foUowlog  tiadoubtful:  680.  450,  840,  880,  501,  803,  703,  085,  554.  883.  ll'Sl.  1851, 
12-9-4.  l8  l-4,  iS  l-4,  i6-8-8,  718,  Si  8-5,  iS  S  i  it-6-4,  416,  i3-3-8,  il'S  l,  ?48,  iO'fl  ia  iJ  10  6, 

450.  de2. 
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W  48' 

tew' 

48°  11' 

60'  14i' 

m 

88'  87" 

mm'" 

86°  19' 

vv' 

131°  35 

r 

07'  8' 

ci 

46°  58' 

en 

68'  BO' 

<* 

67°  aoi' 

ek 

49°  82' 

e* 

70°  84' 

ex 

83-  llf 
87°  16' 

om 

80' 57' 

el 

eX 

85"  44' 

84'  0* 

58'  34' 

wf 

72'  18* 

at 
a't 

48°  SB* 
60*  dS' 

««' 
a'u 

m'J 

II  II  II 

49°  Iff 
38"  8* 
88*  1' 

te 

60"  SO' 

45'  IS' 

W 

79'  as* 

mit 

106' 50* 

w' 

81' 84' 

Crystals  usually  prismatic  (m,  rarely  /  (111)),  but  habit  very  varied;  some- 
times resembling  acute  rhombonedral  forms  (f.  4).  Faces  mostly  smootk  and 
brilliant;  tn  vertically  striated.    Also  imperfectly  columnar  and  granular. 

Cleava^:  »t  ratiier  distinct;  a  less  so.  Fracture  small  concboidal  to  nn- 
even.  Sectile.  H.  =  3-5-3.  G.  =  5*9-6*l.  Luster  adamantine  to  vitreous. 
Color  various  shades  of  bright  hyacinth-red.    Streak  orange-yellow.  TranBlacent. 

Optically  +.  Ax.  pl.l  h.  Bx»  A  =  +  5"  30'.  Dispersion  inclined^  very 
liu-ge  (oil).    Axial  angle  large : 

2H,  =  97'  85    2H,  -  97'  0'    n,  =  1-468    .-.  3V,  =  54°  8'    /S,  =  2  43  appna.,  Dx.* 

CoBp. — Lead  chromate,  PbCrO,  =  Chromium  trioxide  31 -l,  lead  protoxide 
68-9  =  100. 

AiiaL— 1,  Barwald.  Zs.  Sr.,  7,  170. 1888.   Also  Ffafl,  Berzelius.  5th  Ed. 

1.  Berezov  CrO.  8116  PbO  68-8S  =  99*96 

Vauquelin  discovered  the  metal  chromium  In  this  mineral  Id  1797. 

Pvt.,  ate— In  the  cluBed  tube  decrepitates,  blackens,  but  recovers  its  original  color  on  cwd- 
Ing.  B.B.  fuses  at  1*5,  and  on  cliarccial  is  reduced  to  meUHIc  lead  with  deflagration,  leavfaig  a 
r«adue  of  chromium  oxide,  and  giving  a  lead  coating.  With  salt  of  pboaphorus  gives  an  emerud- 
green  bead  in  both  flames. 

Oba. — First  found  at  Berezov,  in  crystals  in  quartz  veins,  or  Intersecting  gneiss  or  granite; 
also  occurs  at  Mursinka  and  near  Nizhni  Tagilsk  in  the  Ural,  in  narrow  veins,  iraver^g  drcost- 

gused  gneiss,  and  associated  with  gold,  pyrite,  galena,  quartz,  and  vauquelinite;  in  Brazil,  at 
ongonhas  do  Campo,  In  fine  crystals  in  decomposed  gmutte;  at  Rezbitnya  in  Huugaiy,  at  the 
mine  of  St.  Anthony;  Moldawa  in  Hungary;  on  Luzon,  one  of  the  Philippines,  whence  crjilats 
were  received  by  J.  D.  Dana  in  1842,  from  El  Befior  Koxas  of  Manila,  ana  understood  to  be  from 
the  northern  peninsula  of  Luzon;  accordiDg  to  Dr.  Hocbstetter.  at  the  mines  of  Labo,  in  (be 
1'roTince  of  North  Oamariues,  on  the  southeastern  peninsula  of  Luzon  (Dauber).  Occurs  in 
limited  quanttlies  with  vanadinite,  wulfeuite,  etc.,  in  some  of  the  mines  of  the  Vulture  district, 
Maricopa  Co.,  Arizona. 

This  ai>ecies  was  tirst  noliccd  by  Lehmanu  (I.e.).  The  name  OroemU  is  from  kp6ko%,  safron- 
Bertbier,  in  1832,  ^ve  the  wurd  the  bad  form  Croeoiae,  which  von  Kobell  sltered,  in  1^,  to 
Croeoisite,  and  Breitbaupt,  in  1841,  to  Croeoite  (Krokoit),  and  t.  Kobell  also  to  this  last-mentioned 
form  In  his  later  works. 

Artit— Formed  by  Manross  (Lleb.  Ann.,  82,  859.  18f@)  by  the  fusion  together  of  potoBshim 
chromate  and  lead  chloride;  also  by  Drevermaiin  (lb.,  89,  88,  16M)  by  the  diffurioQ  method 
using  pnlansium  rliromtite  and  lend  nitrate.  AIf>o  more  simply  in  crystals  like  the  native 
mineral  by  Bourgeois,  Bull.  Soc.  Win.,  10.  187,  1887. 

Ref.^i  Vmi:  Dbr..  Bcr.  Ak  Wien,  42.  19,  1860;  Pogg.,  IM,  150,  1859,  and  Ek.,  Hin. 
Bni!sl.,  7.  97,  1875.    See  Dbr.  for  values  for  other  localities. 

=  See  Dbr.,  1.  c  ;  Mir.,  Min.,  557;  Hbe  .Min.  Not.,  3,  37. 1860,  who  gives  ff.  /S  from  Berezov. 
"  Mir..  I.  c.  not.  noted  by  Dbr.,  but  requiring  contlmiation.  *  Bull.  80c.  Min.,  5,  103, 1882; 
Cf.  also  Barwald,  who  makes  the  refractive  index  somewhat  higher,  Za.  Kr  ,  7,  170.  1882. 

A  Ipiid  chromate  from  Pretoria,  Transvaa],  8.  AfricA,  afl'orded  Dawson:  CrO,  3S'S4 
PbO  74-76  =  100.   This  corresponding  nearly  to  4Pb0.3CrOi.   Min.  Mag.,  6.  xvui,  1885. 

730.  PBCENtOOOHROITB.  Melanochroit  Hermann,  FOffi..  38,  169.  1888.  Pfaoniiko- 
chroit  Gloeker,  Grundr.,  613, 1889.  Subsesqulchromate  of  Lead  Thorn.  PhOnicU  Haii.,  Uandk. 
604.  1845. 

Orthorhombic  ?  Crystals  usually  tabular,  and  reticularly  interwoven. 
Also  massive. 

Cleavage  in  one  direction,  perfect.  H.  =  3-3-5.  G.  =  5-76,  Luster  reanons 
or  adamantine,  glimmering.  Color  between  cochineal-  and  hyacinth-red;  becomes 
lemon-vellow  on  exposure.    Streak  brick-red.    Subtranslncent  to  opaque. 

Comp.— A  iMistc  lead  chromate,  3Pb0.2CrO,  =  Chromium  trioxide  23-2,  lead 
protoxide  76-8  =  100. 
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AnaL— HermauD.  1.  c. 

CrO.  38-81  PbO  76*89   =  100 

Pyr^  etc.— B.B.  on  charcoal  fuses  readily  to  a  dark  mass,  whicli  la  crystalline  vhen  cold. 
In  R.F.  on  cUarcoiil  gives  a  coating  of  lead  oxide,  with  globules  of  Iwd  and  a  residue  of 
cbromium  oxide.  Glvea  the  reaction  fw  chromium  with  fluxes.  Dissolves  in  hydrochloric  acid 
Tlth  the  semmtion  of  lead  chloride. 

Obi.-— Occurs  in  limestone  at  BerezoT  in  the  Ural,  with  crocofte,  vauquelinite,  pyromorphite, 
and  galeoa. 

named  MeUtTuxiltToite  by  Hermann,  from  fteXai,  black,  and  irputr,  color.  Bui.  as  the  color 
is  red,  and  not  black,  and  the  name  Is  therefore  false  to  the  species,  Olocker  changed  it  to  Phani- 
coehroite,  from  tputviKoi,  deep  red,  and  ^pua;  and  in  this  he  is  followed  by  Hausnuuin.  The 
abbreviated  form  phainieite  is  bad,  because  it  is  too  much  like  the  name  of  another  mineral. 
plunaeiU. 

Artif.— iMeuoier  obtainedphcenlcocroite  bv  the  action  of  a  solntion  of  potassium  dlcbromata 
oa  galena,  C.  R,  87,  606,  1878.   Cf.  earlier,  Drevermann,  Lieb.  Ann..  89,  86.  1854. 

727.  VAUQUBliilNTrB.  Vauqueline  Bert.,  Afh.,  6,  246.  1818.  Vauquelinite  Ben., 
N.  Syst.  Min.  Fiiria,  203,  1810.  Chroraale  of  Lead  and  Copper  PhUlipa.  Laxmauniie  A.  E. 
Ifordenekwld,  Ofv.  Ak.  Stockh.,  24,  655,  1867;  Pogg.  Ann.,  137,  299.  1869.  PhosphochroDaite 
Msrmann,  J.  pr.  Ch.,  1,  447.  1870. 

Monocliuio.    Axes  A  :  ^ :  i  =  0-74977  : 1 :  1-39083 ;    =  •69"  3'  =  001  A  100 
EoksharoT*. 

100  A  110  =  35"  0',  001  A  101  =  *79"  0',  001  A  Oil  =  52"  24J'. 

Ponns':  «  (940,  g  (370.  i-J)?  n  (108,  ft)  d  (Oil, 

aaOO,M)  8  (820,  i-D  *  (102  -  P  (§04.  H).  «  ffiai  oJh» 

«  (410,  ri)  f  t^20, 1-2) 

w'"    -   19'  51i'         M  =  88'   2i'         op  -   68'  61'        m   =  45=  441' 

=    60°    8'  «e  -  40°  Sr  (W  =  104°  49'         uv!  =  26°  47' 

mm  '  -  •70°   0'  c»  =  62"  21'  tu  =   78*  49'        w'  =  85°  86' 

r      =   71'  »*' 

Twins:  tw,  pi.  e  (102)*.  Cryatala  usually  minote,  often  wedge-shaped; 
irregularly  aggregated,  and  in  mammillary  forms.  Also  reniform  or  botryoidal, 
and  granular;  amorphous. 

Fracture  uneven.  Brittle.  H.  =  2-5-3.  G.  =  5'8-6'l.  Luster  adamantine 
to  resinous,  often  faint.  Color  gi'een  to  brown,  apple-green,  aiskin-green,  olive- 
green,  ocher-brown,  liver-brown;  sometimes  nearly  black.  Streak  greenish  or 
brownish.   Faintly  translucent  to  opaque. 

Corap, — A  phospho-chromate  of  lead,  perhaps,  as  suggested  by  Rammelsberg, 
2(Pb,Cu)CrO^.(Pb,Cu),P,0,  =  Chromium  trioxide  15-0,  phosphorus  pentoxide  10*6, 
lead  protoxide  69-5,  cupric  oxide  4-9  =  100. 

AtuU.— 1,  2.  NordenskiMd.  ).  c.    8,  Hermann.  1.  c.    4,  Pi»nl,  Bull.  Boc.  Min..  3. 196. 
1880.    6.  Nicolayev,  Min.  Russl.,  8,  858. 

1.  ZiOirmannUe  C 
8. 

S.  Phosphoehromiie  C 
4. 

S.  "TaugveUniie"  C 

Berselfus  gave  for  the  original  TOuquelinite:  CrO,  28-38,  PbO  60  87,  Cu  10  80  =  100,  wliich 
correspond  to  3(Pb,Cn)0.3CrO»;  he  probably  overlooked  the  phosphoric  acid,  for  the  obsei-valioiiB 
of  Des  Cloizeaur  and  Koksharov  make  it  almost  certain  that  vauquelinite  and  laxmannile  are 
identical,  although  NordenskiOld  argues  for  the  presence  of  a  pure  chromate.  free  from  phosnhoric 
acid ,  with  Ida  laxmannite.  All  the  crystals  examined  by  Koksharov  proved  to  contRin  PaO,,  but 
varyiog-  somewhat  in  amount  (8  to  10  p.  c.)  as  explained  by  the  associated  pyromorphite.  Some 
authors  give  the  name  laxmannite  to  the  above  phoapho-chromate,  the  existence  of  which  la  suffl. 


P.O. 

CrO. 

PbO 

CuO 

Fe,0, 

H,0 

6-77 

805 

1536 

61-26 

13-48 

1-09 

1-31 

99-40 

8-57 

18-76 

61-06 

10-85 

1-28 

0-90 

00  43 

s-so 

9-94 

10-18 

68-88 

7-86 

8-80 

118 

90- T3 

9-78' 

15-80 

70-60 

4-57 

100-75 

6-08 

9S8 

11-95 

63-70 

9-08 

800 

96-46 
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deotly  prored,  and  retain  Tauquelloite  for  the  still  hypothetical  chromate,  assnmed  tohsvetM 
compoaitfOD  givea  above.  Thu,  by  the  way,  is  identical  with  (hat  of  phcenkochnHte  except  a 
the  presence  of  copper. 

Pyr^  etc. — B.B.  on  charcoal  slightly  intumesces  and  fuses  to  a  gray  Bubmetalilc  glolmie; 
yielding  at  the  same  time  small  globules  of  metal.  With  borax  or  salt  of  phosphoms  affords  t 
green  transparent  glass  in  the  outer  flame,  which  in  the  inner  after  cooling  is  red  to  black, 
according  to  the  amount  of  mineral  in  the  assay;  the  red  color  is  more  dh^ct  with  tin.  Partly 
soluble  in  nitric  acid. 

Oba.— Occurs  with  crocoite  at  Berezor  in  the  Ural,  generally  in  nutmmllUted  or  amorphooi 
maBses,  or  thin  crusts;  early  reported  at  Pontglbaud  in  the  Puy-de-DGme  (but  needs  confiims* 
tion,  Dx.);  also  with  the  crocoite  of  Brazil. 

At  the  lead  mine  near  Sing  Sing  it  has  been  reported  by  Dr.  Torrey  in  green  and  brownie 
green  manimillary  concretions,  and  also  nearly  pulvenilent;  aud  at  llie  Pequa  lead  miue  in  Lao- 
caster  Co..  Pa.,  iu  minute  crystals  and  radiated  aggregations  on  quartz  and  galena,  of  aiskio-  to 
apple-^en  color,  with  cerusslte.  Probably  also  with  crocoite,  vanartinite,  wulfenite  at  some  of 
the  mines  in  the  Vulture  dlstilct  tn  Maricopa  Co.,  Arizona.  All  these  American  localilia 
require  revifiion. 

Named  after  Vanqnelin,  the  dlscoveiCT  of  the  metal  chromium,  and  also  the  fint  one  ta 
notice  the  crystals  of  this  species  (J.  Mines,  6.  787).  lAxraanniie  is  for  the  chemist  Prof.  £ 
Laztnanu.  who  early  traveled  extensively  in  Sibem,  and  (Nd.)  lirst  called  attention  to  the  min- 
eral^  of  Berezov. 

John  describes  a  greenish  or  brownish  c/iromo-j^u>sphate  cfUad  arid  copper  (Chrom-Pho^bor- 
lEupferbleisptith)  from  Berezor,  Siberia,  as  occurring  iu  small  crystalliueconcretions,  having ibk 
surface  covered  with  capillary  prisms;  H.  =  2-8;  opaque  to  subtrausluceut;  fracture  unevea, 
powder  dull  greenish.  Analysis  afforded  (Jb.  Min.,67, 1845):  PbCrO4  45  0,  PbO  190.  CuOlJ  Sft 
P,0.  4-10,  CrO,  7  50,  manganese  tr.,  H,0  1-78,  Impurities  11-43.  To  a  large  extent  soluble  ii 
nitric  or  hydrochloric  acid.    It  is  probably  only  an  impure  vnuquelinile. 

Ref^— ■  Crystals  with  the  composiliou  given  in  anal.  5,  Min.  Russl.,  8,  845.  1878.  Seeala 
Nd.,  1.  c,  and  Dx.,  Bull,  Soc.  Min.,  6,  58,  188S.  whose  angles  vary  rather  widely  from  these. 
*  Kk.,  p.  357.  also  Dz.  ■  Haid.;  tiie  specimen  supposM  to  be  from  Pontgibaiid,  cf.  Dl, 
1.  c,  p.  66. 

JossAiTB  Breithaupt,  B.  H.  Ztg.,  17,  54,  1858.  From  Berezov,  occurring  in  small  oraogN 
yellow  crystals  with  vauquellDite.  Described  as  orlhorhombic,  with  a  prismatic  anele  o( 
62°-70°,  and  traces  of  pnsmatic  cleavage;  the  luster  between  vitreous  and  waxy;  streak  dull 
yellowish  white;  H.  =  3'0;  G.  =  5'2.  According  to  Plattner,  it  gives  the  reactions  of  chronic 
acid  aud  oxides  of  lead  and  zinc. 

Takapacaite  Saimojidi.  Minlraux  du  Perou,  p.  274,  1878.  Occurs  in  minute  fragmenBol 
a  brillfant  yellow  color,  in  the  midst  of  soda  niter  (the  variety  called  eatiehe  aaiiftvde,  p.  871). 
Essentially  a  potassium  chromate,  but  mixed  with  a  little  sodium  chloride,  sodium  nitrate,  sikI 
sodium  and  potasslimi  sulphates.  From  the  province  of  Tarapacfi.  Chili;  also  (Domeyko,  Min. 
Chill,  8d  Ed.,  447)  in  the  natural  salt  deposits  of  the  desert  of  Atacama,  Chili.  It  needs  furtliei 
examination. 

Calcium  Chbomatbb.  On  the  artificial  formation  and  crystalline  form  of  various  calciun 
chromales,  see  H.  B.  v.  Foullon.  Jb.  O.  Reichs.,  40.  421,  1890.  The  salte  described  have  the 
composition :  Ca.,CrO,  -f  8H9O,  monoclfnic;  CaCr04  +  2H|0.  monoclinic  and  Isomoipbom 
with  gypsum ;  CaCrO*  +  HjO,  orlhorhombic. 

Sulphates  of  Mercury.  Seyfriedsberger  has  described  two  sulphates  of  mercury  from 
the  mercury  furnace  at  Idria,  HgjSO,  and  HgS04.  The  former  occurs  in  oTthorhombic  errs- 
tals,  with  a  (100).  b  (010).  e  (001),  m  (110),  p  (280)./(103),  g  (S08).  A  (101),  d  (Oil).  0  (111).  AM 
ratio  &:h:h^  0-6W :  1  :  0-707.  Angles:  mm'"  =  87'  90'.  hh'  =  98"  SO*.  AT  =  70°  38*.  eta  Zl 
Kr.,  17.  483.  1890. 


Sulphates  with  Chlorides,  Carbonates,  etc.-ln  part  hydrous 

compounds. 


728.  Snlphohalite 
789.  CaraooUte 

730.  Kainite 

781.  Connellita 

782.  Spangolite 


3Na,SO,.2NaCl 
Na,80,.Pb(OH)01? 


Orthorhombic 


Isometric 

0-5843 :  1 :  0*4213 


MgSO,.KCl  +  3H,0  Monoclinic  1-2187  :  1 :  0*5863  85' 6' 
Cu,.(Cl,OH),SO„  +  15H,0  Hexagonal  6  =  1-1563 
(AlCl)Cu,(OH)„SO,  +  3H,0       Bhombohedral  6  =  2-0108 
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7S3.  Hftokiite         4Na,S0,.Na,C0,  Hexagonal       ^  =  1-0140 

734.  LeadhiUiie      4PbO.SO,.2CO,.H.O?  Monoclinic   1-74:C  :  1 :  2*2154  89"  48' 
Two  double  salts,  sulphates  and  nitrates  of  sodium,  are  described  on  p.  878. 


728.  Snif  HOBALXTB.  W.  X.  Wden  and  /.  B,  Maekintath.  Am.  J.  Sc.,  36.  468, 1888. 
Sulfobalit  Oerm. 

Isometric.  In  dodecahedrons,  also  with  cubic  and  octahedral  faces;  an  appa- 
rent devetopmeut  of  the  latter  according  to  tetraliedral  symmetry  has  been  noted*. 
H.  =  3*5.  G.  =  2*489.  Luster  vitreous.  Color  faint  greenish  yellow.  Tnin»- 
parent. 

Comp.— 3Na,SO,.2NaCl  =  Sulphur  trioxide  44-2,  chlorine  13-0,  soda  45*7 
=  102-9;  or,  Sodium  sulphate  78*5,  sodium  chloride  21*5  ■=  100. 
AnaL — Mackiutosb,  1.  c. 

SO,  48-48  CI  1813  Na,CO.  1-77 

This  is  interpreted  as  Na,SO^  75-41,  NaCl  21-62,  Na.CO,  1-77  =  98-80.  If  the  loss  U 
regarded  as  ]SaieH>«  and  the  NaiCU*  is  tukeo  as  replacing  a  small  part  of  the  sulphate,  the 
above  formula  is  obtained.   Slowly  soluble  in  water. 

Obs. — Observed  implanted  upon  crystals  of  haoksite  from  Borax  lake,  Ban  Bernardino 
Gol,  California;  obtained  from  a  cavity  reached  in  boring  at  a  depth  of  80  feeL 

Rfl£— >  Cf.  Hidden,  Am.  J.  Sc.,  41,  488,  1801. 

739.  OARAOOLTTB.    Webtky,  Ber.  Ak.  Berlin,  p.  1045,  1886. 

Orthorliombic  {?)  and  pseudo-hexagonal  by  twinning.     Axes  A  :h:6  = 
0-6843  :  I  :  0  4213  Websky'.  - 

100  A  110  =  30'  17j',  001  A  101  =  35"  47|',  001  A  Oil  =  22"  60^'. 
Measured  augles:   fj/"  =  •S?"  44',  pp"  =  •100°  16',  also  pj/  =  87"  13'  (calc). 
As  a  crystalline  incrustation;  the  ciyetiils  have  the  form  of  a  hexagonal  pyramid 
with  base  and  prism,  but  are  explained  as  trillings,  analogous  to  aragonite,  with 
the  prism  as  twinning  plane,  mm     =  60"  35^'. 

Gleavago  not  noted.    H.  =  4-5.    Luster  vitreous.  Colorless, 
Conp.— Perhaps  Pb(OU)Gl.Na,SO.  =  Sulphur  trioxide  20-0,  lead  protoxide 
55-6,  Boda  15-5,  chlorine  8-8,  water  4  5  =  104-3. 
AnaL— Websky,  1.  c,  on  impure  material. 

SO»         01         Pb       Cu       FeO  ZnO 

16-70      1018      SO-88      8-61      0  88      0-39  fauol.  1-84  =  82-78 -|- 2'80  (O  =  CI)  =  86  08 

Adding  12-46  Na,0  =:  equiv.  of  SO,  (diminished  by  eqniv.  of  ZnO  and  FeO),  8-61  p.  c.  H,0 
Temalns.  This  is  interpreted  as  consisting  of  88-9  p.  c.  caracollte  and  14'86  percyllte  (with  1*84 
nesfduei,  but  the  result  is  very  problematical. 

Pyr.— Fuses  in  the  Bunseo  flnme  to  a  brown  glass  giving  a  strong  soda  flame  with  a  blue 
spot  close  to  tlie  assay.  Partially  dissolved  by  water,  the  solution  evaporated  depositing  cubes 
of  sodium  chloride,  etc. 

Obs. — Occurs  intimately  mixed  with  blue  cubes  of  percyllte  as  ad  incrustation  and  in  crevices 
la  a  ^ngue  consisting  of  galena,  anrlesite,  aud  quartz.  From  Mioa  Beatriz,  Sierra  Oorda, 
Atacama,  some  80  or  80  miles  from  Caracoles,  Chili  <cf.  Fletcher,  1.  c,  and  Sandb.,  Jb.  Min., 
a,  75,  1887. 

Hot. — '  L.  c,  it  may  prove  that  the  crystals  belong  to  the  hexagonal  systeva  to  which  they 
approximate  closely:  cf.  Fletcher,  Min.  Mag..  8,  172,  1889. 

Ceclorothionitk.   Clorotionite  ^.  Seaeehi,  Att  Accad.  NapoU,  6, 1878  (Coutrlb.  Hin.,  n, 

p.  soy, 

Octsvn  la  thin  cryBtalllne  mammlllary  crusts  of  a  bright  blue  color.  Analytis: 

SO*  82-99  01  20-04  Cu  19-56  K  26  29  loss  113  100 

Crystals  obtained  by  recrystalllzation  from  a  solution,  and  thus  purer  thau  the  oripinal 
material,  gave  essentially  the  same  result.  Formula  KaSO«.CuCli  =  SO*  81 '2.  CI  33  0,  Cu 
20*5.  K  25'8  =  100.  From  Vesuvius,  as  a  result  of  the  eruption  of  April,  1872.  The  name 
lecorda  the  presence  of  chlorine  and  sulphur  ifieior). 
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730.  KAZNITB.  Zinekm,  B.  B.  Ztg.,  24,  79. 1866. 

Monoelinio.  Axes  di'A:6~  1-21866  : 1  :  0*58635;  =  85"  5|'=:  001  A  U<J 
\Jroth'. 

100  A  110  =  50"  31*',  001  A  101  =  24*"  43*',  001  A  Oil  =  30"  17|'. 


i  (310.  i^S)« 
I  (210,  <-§)» 
m  (110,  /) 


FonuB'  : 
« (100,  >-») 
^  \O10. 
t  (001,  0) 

Also'  doubtful  « (980).  $  (118-7). 

1. 


t  (101,  - 
r  (201,  -  »4) 
n  (401,  -  4-i)» 
d  (021, 


*  (884.  -  !)• 

#  (111.  -  1) 


<»(Ill.  li 

«  (Sll,  -  ^ : 


e  (2S 

1,  -  «)• 

X  <18I,  -  Z^r 

e(a£ 

€  (181.  34) 

«"' 

=  44'  4' 

ex    =    60'  11 

«C" 

=  62'  81' 

ao    =  *68'  a 

mm" 

=101"  8* 

cr 

=  41'  88' 

dd 

-  98°  58' 

<»■    =    54  J' 

CO 

=  85°  58' 

ojco'  =    57'  ir 

ev 

=  60'  39' 

eoa 

=  88°  Ui' 

e«'    =  117'  ff' 

Crystals  often  tabular  (  r; 
also  prismatic  (tw),  pyramidal  o 
and  at.  Faces  c  uneven  uikI 
broktiQ.  Also  granular  mas^ire 
and  in  crystalline  crusts. 

Cleavage:  a  very  di.niDct; 
ffi  distinct;  b  less  so;  also  0,  00  Bkg.  H.  =  2*5-3.  6.  =  2-067-2*lU8.  Luettr 
vitreous.   Color  white  or  colorless  to  dark  flesh-red. 

Optically  -.  Ax.  pi.  |  6.  Bx.  A  *S  =  -  8"  Groth,  -  lO*"  43'  Zeph.  Di8pe^ 
Bion  inclined,  very  distinct.   Axial  angles : 


Figs.  1,  2,  Loederburg,  Luedecke. 


Abo 
2H|,r  =  87'  8' 


SEy  =  141'  approx. 


2H,  =  86"  40*  Groth 


11    2H«.r  =  87- 8*  Nft    2Ha^  =  87"0'  Tl    2Hoj  =  98'  SC   .-.  2V,  =  «**M' 


Comp.— MgSO^.KCl  +  3H,0  =  Snlphnr  trioxide  32-1,  chlorine  14-3,  magnesii 
16'1,  potassium  I8'9,  water  21*8  =  103*2;  or,  Magnesinm  sulphate  48'2,  potasErnni 
chloride  30'0,-water  21*8  =  100. 

AnaL-l,  PhHfpp,  Zs.  O.  Ges.,  17.  649.  1865.  2,  Frank,  Ber.  Ch.  Ges.,  1,  131,  1868.  Bg., 
Min.  Cb..  261,  1875.  8,  Hauer,  Jb.  G.  Reichs..  20,  141.  1871.  4,  Tsctaermak,  Ber.  Ak.  Wkii, 
•3  (1).  811.  1871.    5,  Liuck,  Zs.  Kr,  16,  572,  1889. 


SO, 

CI 

MgO 

E 

Nil 

H,0 

1.  StUBfurt 

S2'98 

14-52 

16-49 

13-54 

1-30 

21-00 

=  99>.-i 

2, 

38-64 

1416 

16-41 

1629 

19-47 

=  W-Si 

8.  KaluBZ 

32-24 

16-08 

1612 

15-26 

0-69 

21-87 

=  100:11 

4. 

82-34 

14-56 

16-75 

15-66 

0-08 

20-73 

=  1«pK 

S.  Douglaahall 

84-80 

18  97 

16-61 

14-99 

21-11 

Does  not  deliquesce,  but  easily  soluble  in  water.   The  solution  yields  crystals  of  picromerite 
leaving  the  potassium  chloride  behind,  whence  the  earlier  view  that  kainite  of  Zincken 
nothing  but  the  impure  picromerite. (cf.  5th  Ed.,  p.  642). 

Obs.— Found  in  grauular  masses.  less  often  in  crystals,  at  Stassfurt;  with  picromeriie 
(Bchoenite),  halite,  and  sylvite  at  Ascbersleben ;  at  Ealusz,  Gallcia,  lu  Ixids  of  considenble 
thickness  (Tsch..  1.  c). 

Arti£— A.  de  Schulten  (C.  R..  Ill,  928,  1890)  describes  the  synthesis  of  kalnfte  by  tbe 
evaporation  of  a  concentrated  solution  of  500  gr.  of  crystallized  magnesium  chloride  with  1  solu- 
tion containing  40  gr.  potassium  sulphate  and  66  gr.  of  magnesium  sulphate.  An  ani' 
ciystals  obtained  gave: 


SO,  33-80 


CI  1408 


MgO  17-17 


K  1509 


H,0  20-50  =  lOO-W 


Ret— >  Stassfurt,  Fogg  ,  137.  443.  1869.  « Zepb.,  Zs.  Er..  6,  234, 1881.  *  Luedecke^ loeder 
burg,  Zs.  Nat.  Halle.  68,  656,  1885.   *  Bkg.,  Zs.  Er..  15.  569.  1889. 
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731.  OONNBIiZOTB.  Cupper  Ore  of  an  azure-blue  color,  composed  of  needle  crystals 
(fr.  Wheal  ProvideDce)  RathUigh,  Brit.  Min.,  2, 18,  pi.  12.  f.  1,  6. 1609.  Sulpbato-diloride  of 
Cqtper  Oonful.  Rep.  Brit.  Assoc.,  1847.    Connellite  Jktna,  Hio.,  338, 1850. 

Hezagonai.   Axis  6  =  1-1562;  0001  A  1011  =  53°  10'  N.  Story-Maskelyne'. 

Po»>  1  0  (0001,  0).  m  (1010. 1),  a  (llSO,  i-S),  p  (1011, 1),  «  ai-S-IB'S,  V-ff)- 

Angles:  flip  80'  00'.  =  47'  lOf.  pp"  =:  'lOO*  20*,  uw'  =  4S*  48i'.  wW>  =  21°  SB', 
«««>  =  31°  V,  ap  =  46°  7',  ow  =  34'  4^',  fliu  =  18'  18'. 

Crystals  Blender,  or  acicular,  usually  hexi^onal  prisms,  a,  with  the  pyramid 
pi  sometimes  ^80  with  the  dihoxagonal  pyramid  to;  also 
stout  prisms,  a,  m  with  basal  plane.   In  radiating  groups,         l<  3. 
forming  botryoidal  or  rounded  masses. 

H.  =  3.    G.  =  3-364.    Luster  vitreous.    Color  fine  /C^P 
blue;  of  the  powder  pale  greenish  blue.  Translucent. 
Optically  uniaxial,  positive,  Btd. 

Comp.  —  Probiibly    Cu  (C),0H),S0„.15H,0.  Neg- 
lecting the  hydroxyl,  regarued  us  replacing  part  of  the 
chlorine, the  percentage  composition  is:  Sulphur  trioxide 
4*8,  cupric  oxide  72'1,  chlorine  8'6,  water  16  4=  101*9. 
AnaL— Feofield,  made  ou  0  074  gram.  Am.  J.  Sc.,  40, 83, 1890. 

BO.  4-9      CI  7-4      CuO  73  8      H,0  18  8  (at  100'  0-4)  =  lOl  S 

Pyr.,  etc. — B.B.  fuses  at  3  to  a  black  shining  globule  coloring 
the  flame  ffreen.  OWes  acid  water  abundnntly  in  tlie  closed  tube. 
Insoluble  in  water,  but  easilv  soluble  in  nitric  or  hydrochloric  ncid. 

Oba. — Id  Cornwall,  at  Wheal  Unity  and  Wheal  Damsel,  in 
slender  crystals,  not  over  j^g  in.  tn  diameter  and  A  in.  thick. 
Recently  (1883)  found  in  crystals  up  to  4  mm.  in  lenglh  at  the 
Marke  valley  mine  in  Ea&tem  Cornwall  with  cuprite,  malnchlte.  and  chalcopbylHte,  and  In  the 
Camborne  dutrict  with  cuprite,  azurite,  malachite,  brochantlte,  etc.  Also  noted  with  cuprite, 
malachite,  ai>d  quartz  from  Namaqualand,  8.  Africa  (Prior.  Min.  Mag.,  8,  182,  1889). 

R«£— ■  Phil.  Mag.,  25,  89,  1808.  Penfield  (1.  c.)  obtained  m'  =  49*  89*  and  Trechmaun 
4r  81',  Hin.  Hag.,  6. 171. 1883.   Mlers  notes  e  (0001),  ibid.,  p.  107. 


Figs.  1,  3,  Cornwall, 
Maskelyne. 


73a.  SPANOOUTB.  8.  L.  Penfield,  Am.  J.  Sc.,  39.  S70.  1800. 
Rhombohedral.  Axis  6  =  2*0108;  0001  A  loll  =  66"  42'  Penfield. 


e  (0001,  O) 
m  (lOiO,  /) 

.  ofc  ^  26°  41' 
CTz  =  «8'  BO' 
»  =  45* 

1. 


a  (Il30.  j-3) 
k  (llSS.  1-3) 
»  (1136,  i-3) 

CP  =  56°  37' 
a  =  Si'  Bff 
ep  -  •08°  88^' 


o  (1184.  M) 
p  (8868,  f-3) 
t  (38d7,  f  3} 


=  71*  301' 
cy  =  76°  3^ 
M  =   80°  Bfi* 


p  (1122,  1-3) 
X  (88d4, 1-3) 


«»'  =   41»  8U' 

ppf  =  •as"  Hi' 


y  (ll3l,  3^ 
f  (8883,  8-S) 


= 

mp  B 


68* 
89° 


In  hexagonal  crystals  with  promi- 
nent baeal  plane;  sometimes  short 
prismatic  with  faces  a  horizontally 
striated;  also  flattened  with  a  series 
of  pyramids  iu  oscillatory  combine* 
tion.  These  pyramids  are  shown  to 
belong  to  the  second  series  by  the 

Figs.  1. 3.  Penfield.  etching-figures.  ,  „ 

Cleavage:  basal,  perfect.  Erac- 
tnre  conchoidal.  Etching-figures  on  c  rhombohedral  in  symmetry,  and  correspond- 
ing  to  Tarions  Bcalenoheorons  varying  with  the  kind  of  acid  or  its  degree  of  con- 
centration. H.  =  2  on  c;  on  pyramidal  faces  =  3.  O.  =  3*141.  Luster  vitreous. 
Color  dark  green.   Pleochroism  not  strongly  marked,  green  {ao)  and  bluish  green 
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(e).  Optically  — .  Double  refraction  atrong.  Indices:  ai  =  1*69^  e 
A  =  535  approz. 


641  for 


Figs.        Penfleld,  basal  sections  sbowiog  etclilng-flgures:  8,  in  dilute  sulphuric  acid;  i  b 

very  dilute  sulphuric  acid;  5,  in  liydrocbloiic  acid. 

Coup.— A  highly  basic  snlpliate  of  aluminium  and  copper,  Cu,AlClSO„.9H,0 
which  may  be  written  (AlCi)S0,.6Cu(0H),  -|-  3H,0  =  Sulphur  trioxide  ICl. 
alumina  6*3,  cupric  oxide  59-7,  chlorine  4*5,  water  20*4,=  101*0,  deduct  (0  =  SCli 
1-0  =  100, 


AbbL— Penfleld,  L  c. 

f  SO,  lo  u      a  4-11 


AI,0,  «-66        CuO  6B  S1 


H,0  20*41  =  100^4 


Obs. — From  the  ueighborliood  of  TomlwtOQe,  Arizona,  but  exact  locality  unknown;  peAqs 
from  the  Globe  district.    Only  a  single  specimen  has  thus  far  been  preserred;  this  sbowsiona 
of  impure  cuprite  ueaHy  covered  witli  ttie  tine  hexagonal  crystals  of  Bpaogollte  aasociiUd  wilk 
a  few  crystals  of  azuriie  and  a  prismtUic  mioerul.  perhaps  at&camite. 
Named  after  Mr.  Nurmau  Spang  of  Etna,  Allegheny  Co.,  Feno. 

733.  HANE8ITB.    W.  E.  Hidden,  Am.  J.  Sc.,  30, 133,  1885. 
Hexagonal.    Axis  6  =  1-0140;  0001  A  lOU  =  *49°  30'  Hidden*. 


Pomia: 

Angles: 
1. 


e  (0001,  0);  m  (1010,  i);  p  (40i5,  |)*,  o  (1011, 1),  « (205l,  2). 
<!P  =  48"  8',  »  = 


62i',  K>'  =  89°  S8i',  oo'  =  44'  4li'.  m'  =  M*  tf. 

In  hexagonal  prisms,  usually  short 
prismatic  to  tabular;  often  in  iutei- 
penetrating  groups.  Faces  m  striated 
horizontally.    Also  in  quartzoids. 

Cleavage:  c  distinct.  Fracture  nn- 
even  to  Bubconchoidal.  Brittle.  E 
=  3-3-5.  G.  =  2*563.  Luster  vitreon^ 
rather  dull.  Color  white,  inclining  to 
yellow.  Transparent  to  translDcent 
Optically  uniaxial,  negative.  Tasie 
saline. 

c    ^N.  Comp. — An  anhydrous  sulphattKir- 

^      L  J    bonate  of  sodinm,  4Na,SO,.Na.C0,  = 

^         j  Sulphur  trioxide  47-5,  carbon  dioiide 

Figs.  1-8,  Ayres.  6-5,  soda  46  0=1(X);  or, Sodium  sulphate 

84*3,  sodium  carbonate  15-7  =  100. 
AnaL— 1,  J.  B.  Mackintosh,  Am.  J.  Sc..  30, 184,  1885.   3,  S.  L.  Fenfleld,  lb.,  p.  187. 


1. 

a. 


SOi         C0«        Ka,0         CI  Ign.  losol. 

46-89         6-43         46*84         2-86  —  —     =  100-01 

48-59        6-43        40*86        2  18        I'SS        4  41   K  3  88  =:  1004 
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The  bases  in  1  were  calculated  as  soda.  Id  2  the  insoluble  porlion  is  admixed  clay  which 
rendered  the  crystal  partially  opaque;  the  chlorioe  is  probably  duu  to  impurity  (NaCl);  iiiclusioos 
of  cubic  crystals  were  observed  microscopically. 

Pyr. — Fuses  easily  with  a  yellow  tlame.    Readily  soluble  in  water.    Effervesces  with  acids. 

Obs. — Found  with  halite,  theaardite,  glauberite,  trona,  borax,  etc.,  at  Borax  Iiake,  Bud 
Bernardiuo  Co.,  California;  cf.  Hanks,  Am.  J.  Sc.,  37,  68,  1^9.  Ilauksite  is  sometimes  inclosed 
in  bornx  crystals.  Also  known  from  Death  Valley.  Inyo  Co.,  and  reported  from  Nevada.  The 
crystal  analyzed  by  Feutield  was  a  low  hexagonal  prism,  75  mm.  across;  from  California,  but 
exact  locality  unknown. 

Named  after  Henry  O  Hanks,  formerly  Stale  Mineralogist  of  Callfonda. 

Ra£— <  L.  c.   Bodewig  measured  oo'  ~  44'  81 ,  eo=^W  \^  ,  Am.  J.  Sc.,  38,  160^  1889. 


734.  ZiBASBILUTZI.  Plomb  carbonaterhomboidal  Bcrurn.,  Cat.,  p.  843, 1817.  Sulphato- 
tricarbonate  of  Lead  Brooke.  Ed  Phil.  J.,  3,  117,  1820.  Leadbillite  Baud.,  Tr.,  2,  866,  1889. 
Bleisulphotrlcarboiiat,  Teriitlrbleierz,  Weia*.  pBimylhit  Oloeker,  Syn.,  256,  1847.  Haxlte 
Latpeyree,  Jb.  Min..  407,  608,  1872;  292,  1873. 

Monoclinic.  Axes  h  :  h  :  6  -  1-74764  :  I  :  2-21545;  =  89°  47'  38"  =  001 
A  100  Laspeyres'.  • 

100  A  110  =  60°  13'  18",  001  A  101  =  51°  36'  18",  001  A  Oil  =  65'*  42'  24". 

Forms* :  m  (110.  /)  a  (014,  H)  y  (613.  -  8-8)"  fi  (Il8,  fi)' 

a  (100,  t-  il  .  .203  _  ,  J.  g  (012.  \.\)  8  (418,  -  i-4)»  g  (414,  l4) 

ft  (010,  a)  «  l0l'-lil  »(084,  H)  *  (414,  -14)  ^(814.2-4) 

C  (001,  0)  ,  Jgog;  _  .^^  -(118.  -  *)•■  ^  (214,  -  W  p  (2!2,  1-2) 

. (410. .4,     «U: -U  f(ii2: - jr    '.^i ~ii  Hj:' 

00  (810.  i.9)  tw.pl.      V  (401.  -  4^)»        «  (111.  -  1)  " 

1  (810.  1-3)  /  (iOl.  l-l)  •  (iia.  i)  -  r  (477,  l-})» 
L  (480,                   e  (50I.  3-*)           r  (ill,  1)              X  (i-1-18,              n  (l74,  H) 

dd'"    =  47'  12'  bg  =  *42=    4'  26"  cr  =  68°  42'  bx  =  •86°    7'  54" 

uoj    =  60"  87'  gg'  =  95°  51'  «  =t  54'    1'  «.'  =    86°  17' 

if"     =  83'  18'  M'  =  117'  55'  «*  =  6»"  lOi'  rr*  =  107'  55*' 

mm'"  =  130"  27'  «(    =  51"  51'  «j  =  54'  16*  «'  =    87°  48' 

cu      =  68°  18'  cx  =  68'  81'  ep  =  59°  24'  gg'  =    »r  66' 

=  51°  5U'  em  =  89^  54'  =  86"    6'  „  -         ifl<  gT" 

M      =  68°  89'  ev  =  51'  59'  aa'  :=  107"  44' 


Twins:  tw.  pi.  m,  analogous  to  aragonite; 
times  developed  oy  elevatiou  of  temperature. 


also  (a  (310)  as  tw.  lamella,  some- 
Crystals 


Sardinia,  Laspeyres. 


commonly  tabular  i|  c. 

Cleavage:  c  very  perfect;  a  in  traces.  Fracture 
oonchoidal,  scarcely  observable.  Rather  sectile.  H.=  2-5. 
G.  =:  6-26-6*44.  Luster  of  c  pearly,  other  parts  resinous, 
somevhat  adamantine.  Color  white,  passing  into  yellow, 
green,  or  gray.  Streak  uncolored.  Transparent  to  trans- 
lucent 

Optically  — .  Ax.  pi.  |  a.  Bx  sensibli^  _j_  c  Dis- 
persion p  <v  rather  large.  Axial  angle  diminishes  with 
increase  of  temperature,  and  finally  a  section  becomes  uniaxial  and  negative. 

At  15'  C,  3Er  =  20°  82'.   2Ehi  =  22'  23'.    2Er  =  20°  28^  at  3r  -6.  6°  46'  at  47°,  0°  at  181*. 
A.j»in.  2Er  =  20°  54'  at  U°  C  and  0°  at  146"-5.   Again,  3Er  =  28°  16'  at  12°,  ID"  22'  at  47°, 
8         at  173°-8  Dx.* 

Hintze'  found  It  uniaxial  at  135°,  MQgge*  at  800°,  previous  tw.  lamellre  having  completely 
disappeared. 

Comp.— Sulphate-carbonate  of  lead,  perhaps  (Oroth)  4PbO.SO,.2CO,.H,0  = 
Sulphur  trioxide  7'4,  carbon  dioxide  8*2,  lead  oxide  82*7,  water  1*7  =  100. 

Hlntze  wrote  the  formula  7Pb0.280«.4CO,.aH,0. 

^mI- — 1  2,  Laspeyrus,  1.  &;  2,  mean  of  several  analyses.   8,  Bertrand,  Bull.  Boo.  Gb.,  19* 
1878.   4,  Hintze.  1.  c.   5-7.  Collie,  J.  Oh.  Soc.,  66,  91,  1889. 
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Pyr.,  etc. — B.B.  intumescea,  fuses  at  1-5,  and  turns  yellow;  but  becomes  white  od  cooibj. 
Easily  reduced  on  cbarcoal.  With  soda  affords  the  reactiim  for  sulphuric  add.  EfferrtMt^ 
briskly  in  nitric  acid,  and  leaves  white  lead  sulphate  undissolved.  Yields  water  lo  the  eloHi]  lufr 

Om. — Found  at  Leadhills,  with  other  ores  of  lend;  also  in  crj'Stals  at  Red  Gill,  Cutnbtrlatd. 
and  nenr  Taunloti  in  Somerselsliire;  ut  Mittlock,  Derbyshire.  From  the  Mala-Cslzetia 
mlue  near  Iglesias,  Sardinia  {nutxtte),  associaled  with  galena,  cerussite,  anglesite;  it  was  .cupfvs(«j 
at  tirst  to  be  an  independent  siiecies  (cf.  App.  ii.  3ti,  iii,  67).  Grenada  is  also  staled  lo  t 
locality  of  it,  and  the  Island  of  ^Hphos,  Gi-ecian  Archipelago.  The  crystals  seldom  exceed  a 
inch  ia  length,  and  are  commonly  smaller. 

Reporteil  by  0.  U.  Shepard  from  Newbeny  District,  S.  C,  but  there  Is  some  douhc  Htolbt 
locality ;  also  from  the  Morgan  silver  mine,  Spartanburg; District,  S.  C.  Observed  from  Arlzoot, 
at  the  Schulz  gold  mine  with  wulfenite,  vanadinite,  cerussite;  It  Is  partly  altered  to  txnaau 
(Pfd.). 

The  name  mtveiU  was  given  for  the  Belgian  mining  engineer,  Max  Braun. 

Ref. — '  Zs.  Kr.,  1,  lOS,  1877:  the  form  was  first  made  monoclinic  by  Haidtuger,  later oflbo 
rhombic  aud  hemlhedral,  cf.  Haid.,  Trans.  R.  Soc.  Kdlnb.,  10,  317.  18i6(18-^4);  M]r.,563,183£. 
Artini  (ref.  below)  calculates  d:b:i^  1-7S153  :  1  :  2-32608;  /S  =  89'  SI  55'. 

'  Gf.  Lasp.  and  Mir.,  Min.  S68,  1893.  '  Artini,  monograph  of  tlie  Sardinian  mineral.  Gioni. 
Min.,  1.  1.  im.    *  Dx..  Propr.  Opt.,  2,  88,  N.  R.,  72.  1867.    *  Hintze.  Fogg.,  162,  S5», 
Cf.  also  Bertrand,  0.  R.,  86,  848,  1878.   *  Mgg.,  Jb.  Min.,  1.  68,  204,  1884. 

SuaAHKiTE.  Sutphatc-tricarbonate  of  Lead  pt.  (fr.  Susanna  mine,  Leadhills)  BrooJu.  Ei 
N.  Phil.  J.,  3,  117,  188,  1837.   Suzannit  Bdid..  Handb.,  909,  1846. 

Regarded  at  one  time  as  rhombohedral  and  dimorphous  with  leadhiliite,  but  it  ia  Ttij 
probab^  only  n  modification  of  that  species. 

In  attached  crystals,  described  as  acute  rhombobedrH),  rr'  =  107^",  at  the  Snsumsmn^ 
Leadhills,  In  Scotland;  at  Moldawa  in  Hungary;  Nerchinsk  in  Siberia. 

Cf.  LeodfaiUite. 


B,  Acid  and  Basic  Sulphates. 
736.  Xiflenite         HESO,  Monoclinic? 


736.  Alumian        A1(A10)(S0.).  Rhombohedral? 

737.  Lanarkite  (Pb,0)SO,  Monoclinic  0-8681  :  1  :  1-3836  88M1' 
788.  Dolerophaaite  (Cu,0)SO,  «  1-4813  : 1  :  1-4761  66'  & 

739.  Caledonite      (Pb,Cu),(OH),SO,  Orthorhombic?  0*9163  : 1  : 1-4032 

740.  Brochantlte     Cu.(OH).SO,  "  0-7739  :  1':  0-4871 

d:h':d  § 

711.  Linaxite         PbCn(OH),SO,  Monoclinic       1-7161 :  1  :  0-8296  7r23' 


735.  MISBNITB.   A.  Beacchi,  Mem.  6.  sulla  Campania,  98,  1849. 
In  silky  fibers  of  a  white  color.    Soluble;  tiiste  acid  and  bitter. 
Comp.— Probably  acid  potassium  sulphate,  HKSO,  or  K,SO,.H,S0,  =  Sulphur 
trioxide  58-8,  potash  34*6,  water  6-6  =  100. 
Anal.— Scacchi,  I.  c 

SO.  56-98  K>0  86-97  H,0  61S  A1,0,  0*88  =  100 
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Ffr.,  eta— Fuses  easily  In  the  flame  of  a  BuDsen  burner.  Imparling  to  it  a  viulel  color. 
Boluble  in  water. 

ObB.— Occurs  Id  a  hot  tufa  cavern  at  Cape  Miseoe  near  Naples. 

Tbe  artificial  salt  is  dimorphous,  beiogobtaiued  ordinarily  fu  ortborbombic crystals,  and  also 
in  silky  fibrous  forros  and  acicular  crystals  wbich  are  mouoclinic.  Cf.  Maiiguac  and  Kg.,  Er. 
Ch.,  391, 1881.  Tbe  raonoclinic  modification  bas  been  studied  by  Wyrouboff,  who  codcIuims that 
tnisenite  belongs  to  this,  the  less  stable  form.  It  has:  110  a  liO  68%  001  A  HO  =  80',  001  A 
101  =  62°,  /S  =  77°  55',  G.  =  2-345.   Bull.  Soc  Min.,  7,  5,  1884. 


736.  AI.OBIIAN.  Breith..  B.  H.  Ztg.,  17.  S8.  1868. 
Rhombohedral?  Crystals  microscopic.   Also  massive. 

Cleavaffe.  traces.  H.  =  G.  =  2-702-2-781.  Luster  of  small  crystals  vitreous;  <rf 
masses  weak.    Color  white.  Siibtranslucent. 

Oomp.— Perhaps  AliOi.SSO*  =  Sulpbur  trioxide  61-1.  alumina  88-9=  100.  According  to 
Ctendtyrfter's  determinations  (1.  c),  contains  87-88  p.  c.  of  alumina,  with  sulphuric  acid,  and  no 
water. 

Pyr.,  etc.— B.B.  unaltered;  only  hygroscopic  water  giveo  oiT,  but  at  a  high  temperature 
sulphuric  acid,  which  may  t>e  detected  by  litmus  paper.    With  cobalt  solution  a  fine  blue. 

Obi.— From  mines  in  tbe  Sierra  Almagrere,  southern  Spain.  What  appeara  to  be  tbe  same 
mineral  was  earlier  mentioned  by  Goebel  as  an  efHorescence  ou  the  north-east  side  of  Mt.  Ararat. 
He  found:  SO.  08  08,  Al.O,  88-7S.  Fe80«  2  78  =  10011.  Schw.  J.,  60,  401. 1880. 


737.  IiANAHEXTXl.  Sulphato-carbunate  of  Lead  Brooke,  Ed.  Phil.  J.,  3,  117,  1830. 
Lanarklte .fi^.,  Tr..  3,  S66.  1833.  Diozylitb  BreiUi.,  Cbar.,  1882.  Koblenvitriolbleispath. 
Halbvitriolblel,  Q«rm. 

Monoclinia  Axea  a 'A:  6  =  0*86811 : 1 :  1*38363;  yff  =  88"  11'  =  001  A  100 
SohiAuf*. 

100  A  110  =  40-  56|',  001  A  101  =  56"  35f',  001  A  Oil  =  54"  7|'. 

Fonns':  a  (100.  t-O,  c  (001,  O);  t* (103,  -  H).  o-(308,  f-»),  f  (181, -S-ftj,  *  (l  lO'S.  -  2-10.) 
Also  less  certain  r(101-28),  lf(18-4-a7),  r(381-15). 

Angles:   ctt  =  27'  84*',  «B  =  88'  11',  ctr  =  68"  51',  et  =  76'  42',  e»  =  70°  8J',  as'  =  180" 

at  =  69° 

Cleavage:  c  perfect;       «  (103)  in  traces.    IJimiiiEe  flexible. 
G.  =  6-3-6-4  Thomson;  6*8  Pisiirii.     Luster  of  the 
cleavage-face  pearly;  elsewhere  adiiniantine,  inclining  to 
resinous.    Streiik  white.    Color  greenish  white,  pale 
yellow  or  gray.    Transmrent  to  translucent. 

Optically  — .  Double  rufruction  strong.  Ax.  pi.  |  d. 


=  2-2-5. 


2Hr  =  es*"  3' 


2Hgr  =  63' 


5o'  Pisani 


Comp.— Basic  lead  sulphate.  Pb^SO,  or  PbSO,.PbO  Leadhills,  Scbrauf. 

=  Sulphur  trioxide  Vyl,  lead  protoxide  S4 •8  =  100;  or. 
Lead  sulphate  57-fi,  lead  protoxide  4^  4  —  100. 

Anal— 1. 1»i3aui,  C.  K..  76,  114.  1873.  2,  Flight,  J.  Ch.  Soc.,  27,  108,  1874.  8-4,  Collie, 
ib.,  B6,  02,  1888.   All  from  LciidhilU. 


1. 
3. 

a 

4. 


G.  =  6-8 


SO. 
15-10 
PbSO, 
B7-70 
87-2 
B7-7 
I  57-66 


PbO 

82-78 

PbO 

42-89 

40  6 

42-9 

418 


Ign. 
0-88 

Ign. 

0-8. 
0-6 


=  98-66 

=  100-89 

=  98-6 

-  100-6 

s  99-6 


Pyr^  etc— B.B.  on  charcoal  easily  reduced.  I^Ialty  disaolved  In  nitric  acid,  leaving  a 
residue  of  lead  aulphnle. 

OlM- — At  LeadliilU,  Lanarkshire,  Scotland,  with  caledoniie  and  susannite;  of  very  rare 
occurrence.   Massive  at  Siberia,  and  ut  Tanue,  in  the  Harz;  nt  Biberweier,  Tyrol. 

Raf.— <  Zs.  Kr..  1,  81.  1677. 
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738.  XXMiBROPHANITB.  Doterofano  A.  Seaeehi,  Note  MId.,  1.  p.  32,  Kapoli,  ^878. 
Extracl  from  Atti  Accad.  8c.  Napoli.  6  (read  March  13,  1870).  Dolerophan. 

Mouoclinic.  Axes  d  :  iu  =  1-4813  :  1  :  1-4761;  /3  =  •66''  8'  =  001  A  100 
Scacchi. 

100  A  110  =  53"  33|',  001  A  101  =  33"  0',  001  A  Oil  =  b^"  28^'. 


Fonu: 

a  (100,  U) 

h  (010,  i-l) 
e  (001,  0) 


d(108,  -H) 
e  (108,  hi) 

fm.  H) 

e  (ioj,  1-*) 


h  (802.  fi) 

n  (831,  -  8) 
I  (ill.  1) 


P  (789.  -  f }) 
r  (588.-H) 
jt  (581.  -  5-1) 


r(8as,H) 

<  (133,  -  1-^ 

J  (i39.fi) 


The  composition  of  ilolcroph&nlte  Beems  to  coRespond  to  that  of  lauvkita.  nut  the  reliiion 
in  fonn  i&  aot  clear. 


ed 

14"  594' 

19"  ao- 

d 

69°  524' 

ao'  iSf 

at 

65*  41' 

ee 

or 

nn' 

98*  ff 

<f 

89"  48' 

et 

50*  89' 

«• 

102*  la* 

eg 

5fl°  47' 

an 

•50°  44' 

It' 

97'  5r 

eh 

78°  53i' 

aft 

37°  87 

rr' 

81°  4SJ' 

en 

"65°  40 

or 

38°  17' 

mm' 

73"  6 

After  Scacchi. 


1. 


CrvBtals  small,  rarely  having  a  diameter  of  more  tlub 

two  millimeters.   Faces  brilliant. 

Color  brown.    Powder  brownish  yellow.  Opaqaa 
Comp. — A  basic  ctipric  sulphate,  probably  corre* 

spending  to  lanarkite,  Cu^SO^  or  2CnO.SO,  ='SulpliM 

trioxide  33-6,  cupric  oxide  66-4  =  100. 

SO,  CuO  Insol. 

36  07  62  27  1  23     =  99-66 

33-49  65-20  [ISl]    =  100 


Pyr.,  etc.— Kept  for  some  time  Id  water,  (he  crystals  dissolve  in  part,  givinffa  blue  sotutioo: 
they  preserve  their  form,  however,  though  the  color  changes  from  brown  to  bluish.  DiMdves 
eaafly  io  nitric  acid.  B.B.  fuses,  leaving  a  black  scoriaceous  residue.  Unaltered  at  a  temper- 
ature of  360°.    With  the  fluxes  gives  renction  for  copper. 

Obs. — Found  at  Vesuvius,  having  been  producni  by  sublimation  during  the  eruptiMi  of 
October.  1866.   The  name  is  derived  from  doAepos/faltaeiout,  0aivf<r^at,  to  appear. 


739.  OALBDONITB.  Cupreous  Sulphate- carbon  ate  of  Lead  Awfa.  Ed.  FhU.  S„  3. 117, 
I,  Ann.  Fhit.,  4,  117,  18SS.   Caledonite  Beud..  Tr.,  3,  367,  1883. 

Orthorhombic.    Axes  (i  :  5  :  *!  =  0-9163  :  1  :  1-4032  Brooke-Miller'. 
100  A  110  =  •43°  30',  001  A  101  =  56°  51^',  001  A  Oil  =  •54°  31i'. 


Forma*: 

b  (010,  i-i) 
c  (001.  O) 
m  (110,  /) 


mm" 
XX- 


X  (201,  2-1) 
iZ'(01-24,  A-I) 
X  (01-20,  ^-i) 
A  (0M6,  T>,-i) 

r  (o-i-io.  A-i) 


ff  (018,  i-i) 
*  (016,  i-i) 
if- (018,  i-i) 

/  (Oia,  i-i) 


85*  0' 
143"  50' 

70°  6i' 
109°  8' 


et  =  54°  10' 
er  =  64°  17f 
et  =  76°  38' 


e  (Oil,  l-I) 
6  (021,  3-n 

:S  (335,  I) 
*  (323,1) 

M'  -  78-  36" 
rr*  =  88°  15^' 
(C  =  91°  85' 


r  (111.  1) 
•  (774.  i) 
t  (231.  3> 
w(30-aO-l,Mj} 


ji"'  =  66'  85' 
rr'''  =  74°  SOV 

tt"  r 


Crystals  prismatic  in  the  direction  of  the  brachydiagonal  axis;  usually  minute; 
occasionally  in  divergent  groups.  ^ 

Cleavage;  c  iwrfect;  a  less  so.  Fmcture  uneven.  Rather  brittle.  H.=2-5-3. 
G.  =  6*4.  Luster  resinous.  Color  deep  verdigris-green  or  bluish  green;  inclining 
to  mountain-green  if  the  crystals  are  delicate.  Ploochroic.  Streak  greenish  white. 
Transluoent. 
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Optically  — .    Ai.  pi.  \  a.    Bx  X  010.   Axial  angles,  Dx.' 
8HM  =  n2'3r         3H,.bi  =  118"  27*'         «Ho.r  =  148°  6*'        2Ho.bi  =  141"  Sa* 
.•.2Vr    =  82'  87'  2Vbi   =  88°   8'  =  1-846  1*864 

Comp. — A  basic  sulphate  of  lead  and  copper.  Perhaps  (Pb,Cu)SO«.(Pb,Cu)(OH), 
or  2(Pb,Cu)0.S0,.H,0.    If  Pb  :  Cu  =  3  : 1  the  percentage  composition  is :  Salpbur 
triozide  17*9,  lead  protoxide  66*3,  cnpric  oxide  ll'S,  water  4*0  =  100. 
AnaL— 1.  W.  FUght,  J.  Ch.  Soc..  37.  101.  1874.   %  Collie,  fb.,  65,  93,  1889. 

SO,  PbO  CuO  H.O 

1.  Leadbills         17*80  68  42  10  17  4*05    =  99*94 

».       "  IS-O'  67-7>  10-7  8  B   CO,  1*9  =  994 

•  GiTBD  as  PbSO.  59.1.  PbO  ^4  3. 

The  analyFls  of  Brooke  gave  CO3,  which  accordiog  to  K.  Story-Maskclyoe  and  Flighl 
belongs  with  the  admixed  cerussite. 

iffT^  ate— B.B.  ou  charcoal  easil;^  reduced.  Partially  soluble,  with  a  slight  efferresceDce 
when  iiopurewith  lead  carbouate.  In  nilric  add,  leaving  a  residue  of  lead  sulphate. 

Ob*.— Occurs  at  Leadbills.  Seutlaad,  acooinpanying  other  ores  of  lead,  in  crystalg  with 
llnarite;  at  Red  Qill  in  Cuoiberlaiid;  also  at  Rczbanya  in  Hungary;  Tiinne  bi  Ibe  Ilarz;  Hala* 
Calzetta  mine  near  Igleaias,  Sardinia,  with  leadliillile  in  a  quartzuse  gangue  (Ratb).  In  the  Ural 
at  the  Preuhrnyensk  mine  near  Berezuv,  in  gold  quartz  with  cerussite,  auglesite,  bisniHe. 

itoid  to  occur  at  Mine  la  Motte,  ]SIisHouri,  but  needs  cimlirmation.  In  California  at  the 
Argentiferous  galena  mines  of  Cerro  Gordo,  with  anglesite,  mimetite.  smitbsonite,  etc. 

Raf.— ■  The  early,  though  not  very  satisfiictory,  measurements  of  Brooke  are  accepted  here, 
Bsis  done  by  Koksharov  (Miu.  Hussl.,  9,  40,  1884).  Scbrauf  refers  crystals  from  Kezbauya  to 
tbe  moDOclinic  system,  the  macrodiagonal  axis  of  Miller  becoming  the  clluodiagonal  axis;  the 
crjntals  are  regarded  as  Iwius  with  numerous  tw.  lamella;  thus  e(Oll)  becomes  0(101)  and 
?  (101),  etc.  Ime  same  conclusion  is  reached  by  Eremeyev  after  the  study  of  Unlian  crystals. 
The  aual  ratios  deduced  by  these  auttiors  are: 

d:S:a  =  1*09184  :1  :  1-57860  /9  =  89°  18'  Scbrauf 

1  08956  :  1  :  1-57729  88' 22'  Eram. 

Tbe  question  cannot  be  regarded  as  definitely  settled,  until  the  complex  structure  assumed 
is  confirmed  by  optical  examination.  On  the  crystallization  of  the  species,  see:  Brooke,  Ann. 
Phil.,  4,  117,  1822;  Greg  and  Lettsom,  Min.,  403,  1858;  Mir.,  Min.,  561,  1852;  Peters,  Ber.  Ak. 
Wieo,  44  (1).  170,  1861;  Hbg.,  Min.  Not..  9,  48,  1670;  Scbrauf,  Rezb&nya,  Ber.  Ak.  Wien,  6« 
(1),  179. 1871,  Atlas  XL,  1878;  Erem.,  Mem.  Acad.  St.  Pet..  31.  No.  16. 1888;  Rath,  Ber.  nied. 
Oea..  Feb.  8,  1886. 

*  Of.  Mir.,  Scbrauf,  Erem.,  1.  c.  '  Dz..  N.  R..  205. 1867,  he  flnda  no  proof  of  tbe  tvinaing 
aamimed,  of.  remark*  quoted  by  Kk. 


740.  BROOHANTTTEI.  Brochantite  (Ural)  Levy,  Aon.  Phil.,  8,  241,  1824.  EODigine 
(U.  Russia)  Levy,  ib.,  11.  194.  1826.  Brongnartine  (fr.  Mexico)  Huot.  Min.,  1,  881.  1841. 
Krlsuvlgit  (fr.  Icelaod)  Forathammer,  Skand.  Nat.  Stockb.,  184S,  Arab.,  192,  1848.  Waring> 
tonite  {tr.  Cornwall)  Ma$kelyne.  Ch.  News,  10,  268, 1864,  Phil.  Mag..  29,  475. 186S.  Warring- 
tonlte.  iBTong  orthogr. 

Orthorhombic.    Axes  d:h:6  ^  0-7739  :  1  :  0*4871  Koksharov'. 
100  A  110  =  S?*"  44J',  001  A  101  ~  32°  11^',  001  A  OU  =  25"  58^'. 

Forma  i  a  (100,  i-l)  b  (010,  i-l),  e  (001,  0) ;  m  (110,  1),  r  (130,  i-2);  e  (101,  1-i),  z  (201,  2-i); 
•  (013,  i-i). 

Schrauf.  who  makes  the  species  monoclinic-triclinic,  adds:  A  (610),  m  (780),  n  (840).  <(011), 
o  (llfi),  k  (13-1 -4),  /(610),  g  (818).  p  (812),  ( (532).  « (186). 

Angles:  mm'"  =  75'  88',  rr*  =  66*  46'.  w'  =  64'  ay,  aw*  =  108'  4'. «'  =  W  28^'.  0W  =  Si' 
44%  Md^  =:  128'  00',  kk"  ~  6'  Slf. 

Crystals  commonly  prismatic  J  6,  with  faces  m,  r,  h  vertically  striated ;  aibO 
elon^ted  |  b  with  carving  &ces.  In  groups  of  acionlar  crysti^s  and  drasy  ciubcs. 
Massive  with  reniform  structure. 

Cleavage:  b  very  perfect;  m  in  traces.  Fracture  uneven.  H.  =  3'5-4.  G.  = 
3 -907  Rose.  Luster  vitreous;  a  little  pearly  on  the  cleavage-face  b.  Color  emerald- 
^freen.  blackish  green.    Streak  paler  green.    Transparent  to  translucent. 
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Optically  — .   Ax.  pi.  \a.    Bx  X      Axiul  auglea: 

2H,  =  95'  6'  CbiU,  ^  98"  NizhDi  Tagtlsk,  Btd.   Also  SB|r  '-^  W  W  Dx..  CbllL 

Comp.— A  basic  sulphate  of  copper,  CuS0,.3Cn(0H),  or  4CnO.S0^3H,u  s 
Sulphur  trioxide  17-7,  cupric  oxide  70*3,  water  12*0  =  100. 


1. 


2. 


L  * 

3. 

SO, 

CuO 

H,0 

17-38 

70-04 

11-97 

=  99-90 

18-88 

67-75 

1381 

=  99-44 

19-0 

67-8 

18-3 

CI  Ir.  =  100 

0. 

^8-89 

194 

69-1 

11-5 

=  100 

18-31 

71-78 

10-06 

=  100 

18-98 

68-27 

13-23 

insol.  0-58  =  100 

G. 

=  8-48 

16-78 

68-34 

14-64 

=:  99-61 

18-66 

68-70 

[13-65] 

=  100 

Figs.  1,  Ural,  Bose.   3-4,  Utab,  Waabingtou'. 

.—1,  Ludwis.  Hio.  Mittb..  88  1873;  earlier  Magnus.   3,  Forchhammer,  J.  pr.  Ch..  30 
896, 1848.    8,  Risse.  Fogg.,  106.  614,  1858.    4.  Tscbermak.  Ber.  Ak.  Wien.  61  (1),  131. 
fi,  Chegter,  Am.  J.  Sc.,  33,  387.  1887.    6,  Church,  J.  Ch.  Soc,  18,  85,  1865.    7.  Haskelne 
Pbil.  Mag..  29.  47S,  1865.   8.  Peaice,  Pn>c.  Col.  Soc..  1,  119, 1884. 

1.  Rezbanya 
8.  Krisurjg 

3.  Nassau 

4.  N.  S.  Walea 

5.  Chili 

6.  Corawall,  Waringtonite 

r 

8.  Colorado 

Ludwfg  found  that  tlie  water  went  off  above  300";  Church  gives  H,0  1*04,  below  260'. 

Var. — ^1.  Ordinary  Broehantite.  The  analyses  vary  considerablj,  as  shown  below.  Tlie 
CTyslala  are  vertically  striated. 

8.  Waringtonite.  Essentially  broehantite  in  composition,  but  occurring  in  non-striated cn> 
taU  in  form  like  a  doubly  curving  wedge,  of  paler  green  color  than  ordinary  broehantite,  wlib 
G.  =  8-89-3-47,  and  H.  =  8-3-5. 

Pyr.,  eto. — Yields  water,  and  at  a  hi^er  temperature  sulphuric  add,  in  the  closed  tube, 
and  becomes  black.  B.B.  fuses,  and  on  charcoal  affords  metallic  copper.  With  soda  pnt  ibe 
reaction  for  sulphuric  acid. 

Obs. — Occurs  in  small  but  well-defined  crystals,  with  malachite  .and  native  copper,  at  G^lID^ 
abevsk  aud  Nizhni  Tagitsk  in  the  Ural;  the  kOuigtue  (or  kSm^Ue)  was  from  Gumeshevi^L;  in 
small  brilliant  crystala  with  malachite  in  a  quartzose  rock  near  Itoughten  Gill,  in  CumberiaoC 
in  Cornwall  (in  part  wnritigtonite),  imd  sometimes  with  ci-ystals  of  broehantite  on  the  so-calltil 
vaiiagtonile;  at  Rezbauya;  iu  Kuasau,  with  chalcopyrite;  in  small  beds  at  Krisuvig  in  Icflnml 
{krituv^te);  in  ^Icxxv.o  {brvngiutrtintiy,  in  Chili,  at  Andacollo,  Atacama  with  atacamiie,  withwbidi 
it  can  easily  be  confounded;  in  Australia  (brought  from  Sydney,  N.  8.  W.);  Balade  mine.  Xt» 
Caledonia. 

In  the  U.  States,  found  at  Monarch  mine,  Chaffee  Co.,  Colorado;  Bill  Williams  Fori, 
Arizona.    In  Uuih,  Tintic  district,  at  tbe  Mammoth  mine;  also,  near  Frisco.  . 

Named  after  Brochant  de  Villiers.    Waringtonite  is  for  Warlngton  W.  Smyth  (ISli-lSMv 

Artif.— Formed  in  a  bright  green  powder  by  Field  (Pbil.  Mag.,  24.  128,  1862)  bv  sddiD£i<' 
a  sirnug  solution  of  sulphate  of  copper  a  small  quantity  of  caustic  potash,  boiling.  fliteriDfr.>^ 
washina:  till  all  the  sulphate  of  copper  is  removed;  analysis  after  drying  at  100' C.  afforlw 
SOi  16-98.  CuO  67-51,  H,0  [15-r>l]  =  100.    See  further  under  Langitk. 

Also  by  Mennler  as  tbe  result  of  the  action  of  concentrated  sulphate  of  copper  upon  plf* 
for  11  months,  C.  R.,  86,  686,  1878.  Atanasesco  heated  copper  sulphate  in  a  closed  lubektSOir 
with  (A)  oxide  of  copper  and  (B)  with  water.  The  broehantite  obtaiued  had  the  followio; cM- 
position: 


A 
B 


SO. 

38-00 

33-51 


CuO 
67  46 
67-30 


H,0 

10-36  =  100-88 
10-47   s  100-18 
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These  correspond  to  8CuO.SO,.3H,0.    Bull.  Boc.  Ch.,  4A,  14,  1886. 

R«t— '  MiD.  Rubs).,  3,  m  Compare  also  Roae,  Rels..  Ural,  1,  867, 1887;  \Avy,  Heul.  Min.. 
3,  96,  1887;  Schrauf,  Ber.  Ak.  WieD,  67  (1).  975, 1878.  Scbrauf  gives  aa  exhaustive  monognph 
of  the  species;  he  makes  it  isomorphous  witii  malachite,  and  In  crystalline  form  approxiimUely 
monoclluic.  He  distinguishes  four  types.  I.  Brocbantite  from  Kezt^nya  (in  two  varietlea^ 
Kedruth,  Coniwall,  etc.,  trlcllDic.  II.  WaringtoDlle  from  CorDwall,  and  a  variety  from 
RezbfinyB,  monoclinic  (?).  III.  From  Nizhui  Tagilsk.  monoclioic-tricliQia  IV.  K&niginefrom 
Russia,  also  a  variety  from  Rezb&uya,  monoclinic  or  ortborbombic. 

Cf.  also  Groth,  Min.-Samml..  Btrassb.,  155,  1878.  ■  WashlngtOD,  Utah.  Am.  J.  Sc..  36. 
806, 1888;  Dx..  Btd.,  BuU.  Boc.  Mln..  3,  S6. 1860. 


741.  LINABITB.  CupreouB  Sulphate  of  Lead  Brooka,  Ann.  Phil.,  A,  117,  1888. 
Cupieous  Anrlesite.  Linarlte  Atger-PhiUipa,  Mln.,  SS8.  1841  BleUasur.  Eupferblebpath, 
Kupferbleivltnol,  Qerm. 

Monoolinic  Axes  a:h:6=  1-71613  :  1  :  0*82962;  yff  =  ♦77*'  22'  40"  =  001 
A  100  EoksharoT'. 

100  A  110  =  59'  9'  25",  001  A  101  =  23"  6'  33",.  001  A  Oil  =  38**  59'  33". 


Fonni*; 

(100,  i-Xi 

(010.  a) 

(001.  O) 
(210. 


y  (101,  -  l-l) 
V  (601.  -  W) 
d(i08.  H> 

0  (§03, 

1  (506.  f  i) 
«  (101,  1-i) 


X  (303,  l-I) 
p  (aO-0-20.  H-Q 
u  (SOl.  8-i) 
« (t08,  |4) 

/J(lS-0-6,  V-*) 
p  (701,  7-i) 


M  (110,  /) 

AlBO  doubtful  A;^-5  S7).  X(SI>6.S1),  A(3S-6-80). 


«e  (012,  \-\) 
r  (Oil,  M) 

?  (112.  *) 

•  (in,  1) 

n  (321,  3) 

•  (i&'l'l4. 


a(I8ll8. 1-18) 

rdii'io,  H-ii) 

9  (010, 1-0} 
a  (§17.  f-«) 
g  (Sll,  8-8) 
o-(i21.  2^ 


3. 

a 

J             "  I 

J.  y 

* 

e 

FIgi.  1,  2,  After  EokiharoT. 


CO 

es 
ex 


79'  58' 
•116°  18'  60  ' 
18"  41f 
28'  W 

27' 

40°  84' 
60'  6 


o'u  =  •62'  31' 

WW'  =  44*  41' 

rr'  =  77°  59*^ 

eg  s  26'  19' 

Cd  =  46°  20' 

en  =  67'  lOi' 

em'  =  96'  26^ 


m'«  =  60'  6' 
eg  =  57' 86*' 
d  =  99'  80' 
fo  =  42*  2' 
ofe  s  78'  12* 
a'r  =  99'  AT 


a'g  =  69°  87' 
W   =   10"  10' 

=  77°  28' 
o-ff"  =  116°  2' 

=  WW 
nn-  .  106' 84' 


Twins':  tw.  pi.  a.    Crystals  elongatedjS,  and  often  tabular  I  c;  also  \s  (101). 

Brfect;  c  less  so.   Fracture  conchoidal.   Brittle.   H.=  2*6. 


Color  deep  aznre-blne.  Streak 


Cleavage:  a  very  perfect; 
O.  =  5*3-5-45.    Luster  ritreona  or  adamantine, 
pale  bine.  Translucent. 

Comp.— A  basic  sulphate  of  lead  and  copper,  (Pb,Cu)SO,.(Pb,Cu)(OH),  of 
PbO.CuO.SO..H,0  =  Sulphur  trioxide  30'0,  lead  oxide  55-7,  cupric  oxide  19-8, 
water  4-5  =  100. 

Anal.— 1,  Kobell,  J.  pr.  Ch.,  83,  454, 1861.  2,  Collte,  J.  Ch.  Soc.,  66,  98. 1889.  8,  Fetef 
sen,  Sandb.  £rzg.,  126, 1862.   4,  Fienzel,  Jb.  Min.,  676.  1876. 


1.  Nerchinsk 

2.  Leadbills 
8.  Bcbapbaeh 
4.  Argentine  R. 


G.  =  5-47 
G.  =  606 


PbSO. 

CuO 

H,0 

76-41 

17-48 

616   CI  tr.  =  100 

75-3 

19-6 

5-3     =  100 

74-88* 

19  06 

4-76    =  98-69 

74-42 

20-88 

4-69   =  99-88 

80,  80-08.  PbO  54-80. 
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Pyr.,  etc. — Id  the  cloBetl  tube  yields  water  and  loses  its  blue  color.  B.B.  on  charcoal  fuses 
easily  to  a  pearl,  and  in  R.F.  la  reduced  to  a  metallic  globule  which  by  contiuued  treatment 
coats  the  coal  with  oxide  of  lead,  aud  if  fused  boric  acid  is  added  yields  a  pure  globule  of  cornier. 
"With  soda  gives  the  reactioD  for  sulphuric  acid.  Decomposed  by  ultric  acid,  leaving  a  white 
residue  of  lead  sulpliute. 

Obs.— Formerly  found  at  Leadbllls.  Occurs  at  Roughten  Gill,  Red  Gill,  and  near  Keswick, 
Id  Cumberland,  in  crystals  sometimes  an  inch  long;  near  tichneeberg,  rare;  in  Dillenburg,  aitbe 
mines  Aurora  and  Thoiiia»;  Nassau  ou  Llie  Labn;  at  Schapbacb,  iu  Baden  (Saudberger,  1.  c.), 
and  from  Badenweiler  (Liweh,  Zs.  Kr.,  9,  18U4);  at  Rezbfiuya;  at  the  Kadaiiuki  mine, 
Nerchinsk  in  E.  Siberia;  in  the  viciDlty  of  BerezoT  iu  the  Ural;  suppiMed  formerly  to  be  found 
at  Linares  ia  Spain,  whence  the  name. 

From  the  Ortiz  mine  in  the  Sierra  Caplllltas,  Argentine  Republic;  from  Chill  (Stelzner,  Min. 
Mitth.,  249,  1873;  Frenzel,  1.  c).    Also  from  the  state  of  Jalisco,  Mexico. 

Id  the  United  States,  in  fine  specimeng  at  the  Oerro  Gordo  mines  in  Inyo  Co..  California 

Alt— Llnarite  occurs  altered  to  cerussile,  a  change  like  that  of  anglcsile  lo  cerussite. 

Ref:—!  Cumberland,  Bull.  Ac.  St.  Pet.,  13,  472,  1869,  Min.  Russl,,  6,  206.  Cf.Erem.,Ural 
and  Altai,  Vh.  Min.  Ges..  19,  15,  1884. 

*  Mir.,  Min.,  554,  1853;  Greg  and  Lettsom,  Min.,  395,  1858;  Hbg.,  Min.  Not..  6,  31, 1864; 
Kk., c.;  Schrauf,  Ber.  Ak.  Wien.  64  (I),  172,  1871,  65  (1),  241,  18:2;  Zeph.,  £raber&  Lotos, 
Dec.  1874.   *  Hath.  Ber.  nied.'Ges.,  79,  1878,  or  Zs.  Kr.,  4,  426,  1880. 

Ahtlkbitk  W.  F.  ffUlebrand.  U.  6'.  Q.  Burr.,  Bull.  66.  54. 1889. 

Massive;  In  soft  Inmps  of  a  light  green  color.  Q.  =  8-89  corrected.  CompMltioo,  pohsps 
tCuSOi.7Cu{0H).  or  10CuO.8SOi.7H,O  =  Sulphur  triozide  SO  ?,  cupric  oxide  68  4,  water  10-9 
=  100.  Anal.— HlUebiand,  1.  c. ,  after  deducting  8  and  6  p.  c  gangue. 

SO.         CuO        ZnO        CaO  H,0 

1.  20-46        68-19        0-S9        0  05        11  11    -  10010 

2.  21-49         67  64         0-04         0  04         10  76    =     99  97 


From  the  Antler  mine,  Yacca  Station  (Atlantic  &  Pacific  R.R),  Mohave  Co..  Arizona. 


C  Hydrous  Sulphates.— Normal  Division. 

742.  Leoontite  (Na,NH.,K),SO,  +  2H,0  Orthorhombic    0-7848  :  1  :  1-5312 

743.  MirabiUte  Na,SO,  +  10H,0  Monoclinic  1-1168  :  1  :  1-2373  72"  15' 

744.  Kieserite  MgSO,  +  H.O  "        0-9147 :  1 :  1-7571  89°  6' 

745.  Szmikite  MnSO,  +  H.O 

746.  Gypsum  CaSO.  +  2H,0  Monoclinic  0-6899  : 1  :  0-4124  80"  48' 

747.  netite  (MD,Zn^e)SO.  +  4H.0  Monoclinic? 


Epsomlte  Group.   RSO^  +  7H,0.  Orthorhombio. 


748.  Epwmlte 

Tauriscite 

749.  Ooilarite 

Fcrro-goslarite 

750.  MorenoBite 


MgSO,  +  7H,0 
(Fe,Mg)SO,  +  7H.O 
FeSO,  +  7H,0? 
ZnSO,  +  7n  0 
(Zn,F6)S0,  4-  7H,0 
NiSO,  +  7H,0 


0-9902  :  1  :  0*5709 

0-9807  :  1  :  0-5631 
0-98  L6  :  1  : 0-5655 


Digitized  by  Google 


BULPEATE8.  CBROMATES,  ETC.  929 
Melanterlte  Group.   ESO.  +  7H,0.  Monocliuic. 

761.  Helaaterite             FeSO,  +  7H,0  11828 :  1 : 1-5427  75*  44' 

Luckite  (Fe.Mu)SO,  +  TH.O 

752.  Mallardite  MnSO,  +  ?U,0 

768.  PiMnite                  (Fe,Cu)SO,  +  7H,0  11609  : 1 : 1-5110   74"  38' 

764.  Bieberita                 CoSO.  +  7H,0  1-1815  . 1  : 1-5325   75**  20' 
Cnpromagnesite    (Ga,Mg)SO.  +  ''H.O 


765.  Chaleanthite    CaSO,  +  5H,0  Triclinio 

i:hi6  =  0-5656  :  1 :  0-5507;  a  =  82"  21',  /3  =  73"  11',  y  =  77"  37' 


766.  Syngenito       K,Ca(SO,),  +  H,0      Moaoclinic  1-3699 : 1 :  0-8738  76"  0' 

767.  LSweite  Na.Mg(SO,).  +  2^11,0  Tetragonal 

768.  Blodite  N»,Mg(SO  j,  +  4H,0  Monoclinic  1*3494  :  1  :  0*6705  79"  22' 


759.  BouMingaultite(NHJ,Mg(SOJ,+6H.O  Monoclinic  0-7438  :  1 :  0*4862  71°  50' 

760.  Pieromeiita      K,Mg(SO,),  +  6H,0  "       0-7265  : 1  :  0*4900  75"  12' 

761.  Cyanoehroite    K,Cu(SO,),  +  6H,0  "       0-7477  :  1 : 0  5052  75"  30' 


762.  Folyhalite       K,MgGa,(S0«).+2H,0  Uonodinio? 

EjTugite 

768.  WattOTilUte     Ka,Ga(SO.),  +  4H,0? 


Alum  Group.  iBometric. 


RA1(S0.),  +  12H,0  or  R,S0..A1,(S0,),  +  24H.0 

764.  Xalinite  KA1(S0J,  +  12H,0 

765.  Tichermigite  (NH,)A1(S0J,  +  13H,0 

766.  Hendoiite  NaA1(S0J,  +  12H,0 


767.  Tamuugite  NaAl(SO.),  +  6H,0 


Halotrichlte  Group.  Monoclinic. 
RA1,(S0,),  +  22H,0  (or  24H,0) 

768.  Bickeringite  MgAlJSO,),  -f  22H,0 

Stuvenite  {Niv.,Mg)Al,(SO,),  +  24H,0 

769.  Halotriohito  FeAl,(SOJ.  +  24H,0,  or  perhaps  22H,0 
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770.  Apjohnite  MnAl,(SO,),  +  24H,0 

Bushmanite  {Mn,Mg)Al.(SOJ,  +  24H,0 

771.  Dletriohite  (Zn,Fe,Mn)Al,(SO.).  -|-  23H,0 


778.  CoquimMte       Fe,(SOJ,  +  9H,0 


773.  auenBtedtlte 

774.  meite 
776.  Alnxu^n 


Rhombohedral        i  —  1-5613 

Fe,(SO,),  +  lOH.O  Monocliuic  0'3940  :  1  :  0'4058  :8"*:|' 

Fe,{SOJ,  +  12H,0 

A1,(S0,),  +  18H,0  Monoclinic 


776.  KriOuikite         Na,Cu(SOJ,  +  2H,0  Monoclinic 

777.  Pwronatrite      Na,Fe(SOJ,  +  3H.0      Khombohedral      S  =  0-5528 

n  ni 

778.  Boemerito         FeFe,(SOJ,  +  12H,0  Triclinic 

d-A:i==  0-9684  :  1  :  3*6425;  a  =  116-  3%  >S  =  94°  41',  y  =  80' 


742.  liBOONTITB.   W.  J.  Taylor,  Am.  3.  Sc..  26,  878,  1858. 
Orthorhombic.   Axes  d:l:6-  0-7848  :  1  :  1*5312  J.  D.  Dana', 
100  A  110  =  38°        001  A  101  =  62"  SIJ',  001  A  Oil  =  56"  61', 

Fomii:  nt(110. /).  gmt-Si);  d(104,  H}- 

Angles:  mm'"  =  76°  16',        =  •66°  ff,   dd*  =  •68°  C. 

In  prismatic  crystals,  long  or  short. 

H.  =  2-2-5.  Luster  vitreous.  Colorless,  when  pure,  and  transparent  Tiste 
saline  and  rather  bitter.    Permanent  in  the  air. 

Comi^. — Hydrous  sulphate  of  sodium,  ammoniam,  and  potassium,  (Na,NH^), 
SO.  +  2H,0. 

Anal.— Taylor,  I  c. 

SO,         Nr,0      (NH,),0      K,0  H,0 

44*97         17-56         12  94         2-87         19-45   residue  2-41,  P.O.  tr.  =  100 

Pyr.,  etc. — Only  partially  sublimed  in  the  closed  tube,  but  otherwise  reacts  likemMcaeniW. 

ObB.— From  tlie  eiive  of  Las  Piedraa.  uear  Couiayiigua,  Central  America,  embedtiw  in* 
black  mass  made  up  of  tbe  excrement  of  bats.  The  crjBtals  often  huve  a  coating  of  omM 
matter.  Tbe  cave  is  worked  for  the  niter,  which  tbe  earth  of  the  floor  near  its  mouth  aflbnUbr 
lixiviatiou. 

Kanud  after  Dr.  John  L.  Le  Conte. 

OuANOVULiTE  Wtbel,  Bcr.  Ch.  Ges.,  7,  892,  1874. 

Found  tu  crystalline  deposits  filling  the  eggs  of  birds  In  PeruTtan  guano.  H.  =  i  - 
8-88--3-65.  Color  yellowish  white.  Luster  silky.  A  sulphate  of  poluslum  and  amnwidaB. 
Calculated  formula,  7E*0.2(KH4).0.18SUi.llHiO.   Analysis,  after  deducting  impuritiei: 

SO.  49-60  E,0  85-49  (NH,),0  6-09  H,0  9  88   =  1C« 

Id  water  dissolves,  leaving  a  very  small  residue,  and  giving  a  light  yellowish  solution,  *l>i<[^ 
has  a  Riilty  tasle.  Insoluble  iu  ether  or  slcoUol.  Healed  in  a  glass  tutH!  it  first  ioms  walrr  im 
ammonia,  then  becomes  black,  and  on  stronger  healing  melts  and  g^ves  off  much  sotptuf' 
acid. 
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743.  MTBABIUnB.  Glauber  Salt.  Sa]  tnirabile  Glauber  (the  artificial  salt  at  tbe  time  of 
Its  first  formation).  NatUrlicbes  Wundersalz,  Glaubersalz,  Oerm.  Glauber  Salt.  Sulphate  of 
Soda.  Soude  sulfat^e,  Se)  de  Glauber,  Fr.  Mirabilile  Uaid.,  Uandb.,  488.  1845.  Qedlegen 
Glaubensalz  (fr.  gaidschitz  aod  gedlitz)  Beuaa.  Crell's  Auo. .  3,  18,  1791;  =  NatQrlidies  Bttteraabs 
pt.  Lena,  Min.,  1,  489,  1794;  -  Reuasia  Kar»t..  Tab.,  40,  1800. 

Monoclinic.  Axes  d  :  i  :  <i  =  1-11584  :  1 :  1*23719;  y?  =  *72**  15'  =  001  A  100 
Haidinger. 

100  A  110  =  46°  44^',  001  A  101  =  57°  55',  001  A  Oil  =  49°  40J'. 


a  (100. 

» (010,  a) 


e  (001,  0) 
i»  (110, 1) 
w  (108.  -  i-i) 


i  (103.  H) 
r  (101,  1-i) 
H  (Oil,  14) 


t>  (021 ,  2-1) 
«  (112.  -  i)» 
d  (111,  -  1) 


u  (321,  -  2/ 

y  (113.  J) 
n(ill,  1) 


1. 


Figs.  1,  2,  Auaee,  ZepharoTlch. 


mm" 

*98'  29' 

09' 

=    99*  2H' 

=  184'  r 

ctn  — 

77'  »H' 
48'  854' 

a'n 

62°  8' 

«w 

24*  18' 

cy  = 

49'  20' 

cl 

82'  88* 

ce 

=   84'  y 

en  = 

67°  is' 

dd' 

89'  W 

er 

B7'  56' 

ed 

=   49'  47 

ad  - 

46'  59* 

w 

61'  474 

•49"  50' 

Ctt 

=   6S'j  6i' 

Oft  = 

W  ST 

nn' 

86°  47^ 

Twins:  tw.  pi.  a,  rare.  Ci'ystalB  like  pyroxene  (also  borax)  in  habit  as  well 
as  angles.    llBually  in  efflorescent  crasts. 

Cleavage:  a  perfect;  e,  6,  in  knices.  H.  =  l'5-3.  G.  =  1-481  Haid.  Luster 
Titrcous.    Color  white.    Transparent  to  opaque.    Taste  cool,  then  feebly  saline 

and  bitter. 

Optically  -.  Ax.  pi.  and  Bx,  X  *•  Bi^,  A  (i  =  +  30°  56'.  Bx^w  A  <J  = 
26°  31*.    Ax.  angles,  Dx.* 


2Hm.T  -  78°  85'      .-.  2Er  =  122°  48' 


2H..bi  =  72°  51'       .-.  3Ebi  =  122*  42' 


Artlf.  ciTSt.  yellowish  with  a  trace  cf  vanadium  were  positive,  with  tbe  bisectrix  in  plane 
J  b  and  nearly  normal  to  e;  Bft.r  A  ^  =  SO'  16',  Bx..bi  A  ^  =  18'  Mf.  Also  2U,  =  58'  0'  and 
itEj  =  90'  45'. 

Comp. — Hydrous  sodium  sulphate,  Na,SO,  +  10H,O  =  Sulphur  trioxide  24-8, 
Boda  19-3,  water  55-9  =  100. 

Analysea,  5th  Ed.,  p.  686;  also  Sicily,  Za.  Kr.,  4,  689,  1880;  Peru,  Baimondl.  HIn.  Perou, 
aS&.  3878. 

pyr-,  etc.— In  tbe  closed  tube  much  water;  gives  an  intense  yellow  to  the  flame.  Very 
soluble  in  water.   Loses  its  water  on  exposure  to  dry  air  and  falls  to  powder. 

Obs. — Occurs  at  Ischl,  Hallsiadt,  and  Aussee  in  Upper  Austria;  also  in  HuDgary,  Swltzer- 
land ,  Italy;  at  Oulpuzcoa  in  Spain ,  etc. ;  abundantly  at  tbe  hot  springs  at  Carlsbad ;  in  consider- 
able beds  near  Bompensieri  Montedoro,  Sicily.  In  beds  In  the  province  of  Tarapacfi,  Chili;  at 
KailvtA,  OD  Hawaii,  Sandwich  Islands,  abun^ntin  a  cavern,  and  forming  from  the  action  of 
-volcanic  heat  and  gases  on  salt  water. 

Kflloresoes  with  other  baits  on  tbe  limestone  below  the  Genesee  f^tls,  Rochester,  N.  Y. ;  at 
Windsor,  2iova  Scotia;  also  near  the  Sweetwater  liiver.  Hocky  Mountains.  Large  quantilies  of 
this  scxlium  sulphate  are  obtained  from  the  Great  Salt  Lake,  Utah.   It  Is  present  In  solution  in 
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the  waters  of  tbe  lakes,  and  in  wiater  when  a  temperature  falls  to  a  certain  point  the  iHn:t[Htil>» 
begins  and  tbe  salt  accumulates  so  that  it  can  be  gatiiered  from  the  bottom  and  is  ttarown  t:;<« 
the  ahores  by  the  waves.  "Under  favorable  circumstances  the  shores  become  covered  to> 
depth  of  several  feet  with  NTStallized  mirabilite.  .  .  .  Speaking  only  of  the  amount  tboai 
upon  the  shores  and  of  most  r^y  access,  the  source  is  practically  inexhaustible.  The  subBtiuc 
must  be  gathered.  If  at  all,  soon  after  the  deposit  first  appears:  as,  if  the  water  once  rises  kl^n 
the  critical  temperature,  the  whole  deposit  is  takeu  again  into  solution.  Tbis  change  is  ^v) 
rapid,  a  single  day  being  often  sufficient  to  effect  the  entire  disappearance  of  all  the  depcisi.i 
within  reach  of  the  waves."— J.  £.  Talmage,  Science,  14,  446,  Dec.  27,  1889. 

The  artificial  salt  was  discovered  by  Glauber,  a  German  chemist,  about  tbe  middle  of  tb^ 
seventeenth  century,  while  he  was  operating  with  sulphuric  acid  and  common  salt;  and  Ut 
name  aal  mirabile  was  his  own  expression  of  surprise  at  its  formation. 

Raf.— >  Min.  Mohs.  2.  81,  im.  *  Bee  Hald. ;  also  MiUer,  Hfn.,  p.  64S,  185S:  with  him. « if 
the  base  and  e  tbe  ortbopinacold.  Cf.  also  Kg..  Kr.  Ch.,  8M.  1881.  '  Auasee,  Zepb.,  Luti-. 
1877.    *  Propr.  Opt.,  1,  78,  1857.    N.  R..  175.  1867. 

The  so-called  Setusin  is  impure  glauber  salt,  as  pronounced  by  Reass  in  1791,  after  bis  earlv 
study  of  it.  It  occurred  as  a  deposit  of  crystals  and  efflorescent  crusts  in  or  about  tbe  mictnl 
springs  of  Saidscbilz  and  Sedlitz.  The  crystals  bad  the  form  of  glauber  salt.  The  analyas  Ij 
Reuss  corresponded  to  68*0  of  glauber  salt,  31  7  of  epsomite,  and  O'S  of  gypsum  =  100. 

ExANTOALOSE  Bcitdant,  Tr.,  2,  475,  1883.  A  white  efflorescence,  such  as  results  fiom  tbe 
exposure  to  the  air  of  glauber  salt.   Beudant  obtained  NatSO*  +  3HiO;  analyses: 

SO.  Na>0  H,0 

1.  YestiTitu  44-8  85-0  AO  S   =  100 

S.  HUdesheim  43-6  88*4  18-8  gsngue  5-8=  100 

The  Vesuvian  mineral  was  from  tbe  lavas  of  1818,  acccvdlng  to  Beudant  It  was  named 
from  i^avHeir,  to  6ffiore«ee,  and  &Xi,  tatt. 


744.  KIB8IIRITXI.  Eieserit  Reichardt,  Salzbergwerk  Stassfurt,  1860;  B.  H.  Ztg.,  20.  39. 
1861.  Martinsite  £mngoU,  Ueb..  22,  1856-67;  SammeUberg,  Pogg..  98,  262,  1856  (not  On 
tlnsite  Ronton,  1845). 

Monodinic.  Axes  a  :  i  :  i  =  0*91470  :  1 : 1-76713;  =  89"  5|'  =  001  A  I« 
TBchermak'. 

100  A  110  =  42°  26f',  001  A  101  =  63"  12|',  001  A  Oil  =  60" 
Poms:  i  (101,  -  1-i)  cleavage;  u  (012,  f  i);  « (118,  -  i),  p  {111,  -  1);  k  (228,  f),  t  [Iti.  ^ 

« (ill.  1). 

««'  =  88°  86'  cp  =  68'  24'  w   =  *38°  Sff  '        w'    =  "Sa"  50" 

et   ~  61'  47'  fit  :=  41"  14'             =s   62"  11'  =  "TS"  SS" 

(SB   =  40"  40'  M  =  69'  84'  ppT  =:    77"  44i'  pe"'  =  48' 

Barely  in  crystals.    Habit  pyramidttl,  resembling  laznlite  in  form  and  angle. 

Faces  e,  v,  brilliant  and  smooth,  p  less  so;  x,  w  ronndei 
Twinning  lamelUe  of  undetermined  position  observed  in 
grains.  Usnally  massive,  coarse  to  fine  granular,  or  com- 
pact. 

Cleavage:  e,  v  perfect;  p,  f,  u  leas  so.  Friable  to  firm. 
H.  =  3-3-5.  G.  =  2*569  Tsch.;  2-517  Bischof.  Luster 
Titreous.  Color  white^  grayish  white,  to  yellowiBh.  Ttva- 
lucent  to  opaque.    Little  soluble. 

Optically  +•  Ax.  pi.  |  i.  Bx.  A  <S  =  76"  25'.  Dia- 
persion  inclined  distinct  (30'),  p  >  v  also  distinct. 

„        ^    ™^  1.      2E,  =  90M2'       2E,  =  90°  Na      2E_  =  89°  88'       2Ej,  =  89°  If 

Hallstadt,  Tschennak.  ^  "  " 

Comp. — Hydrous  magnesium  sulphate,  MgSO,  +  H,0 

=  Sulphur  trioxide  58-0,  magnesia  29  0,  water  IS'O  =  100. 

The  water  goes  off  above  200'  (Tscbermak),  whence  the  formula  H(MgOH)S04. 

Analyses  agree  with  formula  closely;  see  5th  Ed„  p.  641;  also  Wieser,  Vb.  G.  Reichs-,  130. 
1871,  and  Tschermak,  1.  c,  both  of  Hnllstadt.  Also  Precbt  and  Wittjen,  Ber.  Ch.  Gei.lt 
2131, 1881,  who  show  that  the  massive  and  crystallized  varieties  have  Uiesame  cranpodtfcM. 
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Pyr^  etc. — In  the  closed  tube  yields  water.  B.B.  fuses  easily,  aod  with  soda  on  charcoal 
gives  the  sulphuric  acid  reaction.  But  little  altered  at  100"  C.  Dissolves  io  nitric  acid,  leaviag 
a  small  residue  of  Impurities.  Soluble  slowly,  but  completely.  Id  water,  100  of  water  taking  up 
Mi)  puts;  B  residue  Is  depoeited  of  microscopic  crystals  of  anhydrite,  or  of  stassfurUte. 

Obt — Prom  the  salt  mine  of  Stassfurt,  often  mixed  with  canialllte  and  gypsum.  F.  Bischof 
divides  the  Stassfurt  salt  beds  vertically  (Ann.  Cb.  Phya.,  6,  SOS,  1865,  and  jB.  H.  Ztg.,  34, 1865) 
Into  four  regions,  corresponding,  he  olwerves,  to  tbe  natural  order  of  origin  from  au  evaporating 
saline:  1,  or  lower,  the  anhydr^  region;  3,  the  polyhaliie;  8,  the  kieserite;  and  4,  tbe  earnallite. 
The  kieserite  is  in  beds,  0  to  12  in.  thick,  alternating  with  common  salt.  The  whole  deposit  is 
about  190  feet  thick,  and  has  tbe  following  as  its  mean  percentage  imposition:  Common  salt  66. 
kieserite  17,  earnallite  IS,  magnesium  chloride  (hydrated)  8,  anhydrite  2  =  100.  At  Neu-Stasa- 
furt  It  forms  a  mass  with  halite  on  tbe  border  of  the  while  canialllte;  the  solution  of  the  halite 
leaves  the  kieserite  In  crystals  resembling  anhydrite. 

Occurs  also  at  the  Hallstadt  salt  beds  with  bl&dite,  hdlte,  anhydrite,  glauberlte;  at  Kaluss 
in  Galicia.    In  the  Mayo  salt  mines,  Punjab,  India. 

Named  after  Mr.  Kieser,  President  of  the  Academy  of  Jena.  For  the  martintiit  of  Earsten, 
aee  under  Halite,  p.  156. 

Rrf.— '  Ber.  Ak.  Wieu,  63  (1),  817,  1871. 

Aura  CM  Salts.  Abraumsalze  Oerm.  (From  tbe  German  Abraum,  abrftumen,  <.«.,  to  be 
removed).  Tbe  mixed  salts  overlying  the  rock-salt  depositB  at  Stanfort,  Finssia;  th^  con^ 
chiefly  of  earnallite,  sylvite,  and  kieserite. 

746.  B7IHIK''P'"-  /•  von  Sehrdekinger,  Vh.  O.  Relcba.,  115,  1877. 
AmorphouB,  stalactitic,  with  botryoidal  Burface.     H.  =  1'5,     G.  =  3*15. 
Color  vhitish,  on  the  fracture  reddish  white  to  rose-red. 

Comp. — MnSO,  -f  H,0  =  Sulphur  triozide  47'4,  manganese  protoxide  41*9, 
water  10-7  =  100. 

AnaL— 1,  Bchxauf ;  2,  Dietrich,  both  1.  c. 

80.  UnO  B.O 

1.  47-48  41-78  lOi»   ^  100>18 

S.  4711  41  Dl  11*19   s  .W-91 

Exposed  to  damp  air  in  small  fragments  becomes  deeper  red,  and  incteaBei  sligbtiy  In 
weight. 

Obe.— From  FelaOb&nya,  Hungary.   Named  after  Bergrath  Szmlk. 

746.  OTF8UM.    Tti^oS  [=  mostly  burnt  Oyp»um\  Berodotv$,  Ptato,  TheojAra$tiu. 

S^XtjviTTji,  ^Aq>pofxeXr)vov,  Dunem'tdes ,  5,  152,  159.  Lapis  specularis  (principal  part).  Gyp- 
sum (=  burnt  gypsum  only),  Plin.  Lapis  specularis,  Gv'pBum.  erf Ai/y/rijjs,  Oer-m.  Gips  and 
Frauenels,  Jtal.  Lumen  de  Escafola  [Scagliola],  Agrieola,  Fuss.,  251.  Interpr.,  465,  1546.  Glades 
Marife,  Marienglas  [=  SeleniteJ,  Gips,  Gypsum,  Alabastrum  (fine-grained  G.),  Selenites  (cryst. 
G.),  Wall,  Miu.,  50,  1747.  Marmor  fugax  Linn..  Syst.,  1736.  Gyiwum,  Terra  calcarea  acido 
vitriol!  saturata,  AlabHSter,  Selenites,  Cronti.,  Min.,  18,  1758.  Montmartrite  .Z>0toffl«2A.,  Lemons, 
2,  880,  1812.  Gips,  Gyps,  Frauenois,  Wtm.  Gesso  Ital.  Yeso  Span.  Sulphate  of  Lime, 
▲labaster,  Plaster  Stone.  Chaux  aulfatee,  Albfttre,  Fr.  Satin  Spar. 
Perhaps  in  part  'AXafiaarpirrfS,  T/ut^r.,  Piin. 

Monoclinic.   Axes  a  :  5  :  i  =  0  68994  : 1  :  0-41241;    =  80"  42|'=  001  A  100 
I>ea  Gloizeaux'. 

100  A  110  =  34*»  15',  001  A  101  =  28"  16|',  001  A  Oil  =  22"  8|'. 

Forms':  m  (110,  I)  r  (140,  t  (101,  1-i)  C  (783,  -  f  |)» 

«   (lOO,  i-i)  tf(230,  t-S)  0(29O.i-t)  y(023  «  W  -  H)' 

ft   (OlO.  M)  V  (470.  .-})  (J03  _  ;  (o,i;  y  (131,  - 

Also  doubtfuKbesides  some  Included  above):  11  S  O,  18  23-0.  11-25  0,  7-26  0,  5-23  0,  7-0-11^ 
S35  or  ^-7-ie^  §45  or  5-1012.  11-21-36. 
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Figs.  1-0,  etc..  Common  fbmu.   0,  Kdly,  Pfrason.  9,  Waaenweitor,  Kafsentubl,  Hlig. 


11. 


Twins:  (1)  tw.pl.  a,  and  naually  contact-twins,  very  common,  often  the  famil- 
iar Bwallow-tail  twins;  the  reentrant  angle  formed  by  the  pyramid  Z;  also  as  cruci- 
form penetration-twins.  (3)  d  (101),  contact-twins  and  usually  bounded  by  »)  ot«; 
a^n  in  forms  represented  by  f.  9.  Gryptals  usnallv  simple  in  habit,  common 
form  (f.  1)  flattened  |  d  or  prismatic  to  acicnlar  |  c\  again  prismutic  (f.  3)  by 

extension  of  I  (111).  The  faces  »/,  h  often  vertically 
striated.  Also  lenticular  by  rounding  of  I  (111)  ani 
e  (103).  The  form  e  (103),  whose  faces  are  QEUuliy 
rough  and  convex,  is  nearly  at  light  angles  to  the 
vertical  axis  (edge  m/m'"),  hence  the  apparent  htnii- 
morphie  character  of  the  twin,  f.  6.  Simple  ciyetaU 
often  with  warped  as  well  as  cnrved  surfaces.  *A>$o 
foliated  massive;  lamellar-stellate;  often  grannlar 
massive;  and  sometimes  nearly  impalpable. 

Cleavage:  b  eminent,  yielding  easily  tliin  polifhtd 
folia;  a  (100),  giving  a  surface  witli,  conch  oiclal  fraetwrr: 
n  (111), with  a  fibrous  fracture  H  t  (101) ;  a  cleavage  frs*:- 
ment  has  the  rhombic  form  of  fig.  11,  with  plane  aiiglis 
i  of  66°  and  114°.    Also  cleavage  \  /S  (509)  and  e  (ii'^l 

developed  by  pressure  in  thin  cleavage  fragments.  H- 
=  l"fr-2.    G.  =  3'314-2*338,  when  pure  crystals.   Luster  of  b  pearly  and  shining. 
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other  faces  subvitreons.  Massive  varieties  often  glistening,  sometimes  dull  earthy. 
Color  usually  white;  sometimes  gray,  flesh-red^  noaey-yellow,  ocher-yellow,  blue; 
inipnre  varieties  often  black,  brown,  red,  or  reddish  brown.  Streak  white.  Trana> 
parent  to  opaque. 

Optically  -f-.  Ax.  pi.  at  ordinary  temperatures  ||  i,  and  Bx  A  <^  =  +  52  J" 
(at  9-4°  C),  cf.  f.  16.  Dispersion  p>  v,  also  inclined  strong,  Bx^  A  Bxw  =  0°  30'. 
Axial  angles,  Dx. : 

2Er  =  95°  14'  at  20°,    75°  58'  at  47°,    SD'*  19'  at  71^°,    39°  1'  at  95 J°,    0°  at  116°. 

With  iocrease  of  temperature  the  axes  come  together,  and  at  116*  the  axial  angle  is  0*  for 
red  rays;  at  120°  tlie  axes  (red)  open  in  a  plaue  J.  (  with  small  horizontal  dispersion, 
Bxt  changes  iU  position  5'  38'  between  20"  aod  95°.  the  axial  figure  io  the  polariscope  showiug 
the  more  rapid  moiion  for  the  blue  rays  than  for  the  red. 

Befractive  lodlces,  Lang* : 

rt(16-8°)  p  (17-7°)  r  (16-8*) 

B^B  1-M7427  1-SI9407  1  627351 

G  1-518825  1-520365  1-628143 

D  1-520818  1-522870  1-580483 

E  1523605  1  525806  1-583553 

F  l-520d68  1-S2826S  1  589994 

O  1-5308T6  1-38:1881  1*940786 

like  Talaes  corrected  by  Cauchy'a  formula  agree  cknely,  e^f.: 

ForD  1-980717  1-9SS779  1  080488 

Also  axial  angles  (observed): 

2Vb  =  57- 18'   2Vc  =  57'  42-   2Vn  =  98°  8'   2Vb  =  68"  6'   2Vf  =  97'  28'    2Vo  -  90'  18* 

Further  at  19%  Dufet:* 
FtorD        a  =  1-52046        /J  =  l-588e0        r     1-92962        .-.  aVo  =  08"  If 

Var.— 1.  Oryttatlued,  ur  8eleni(e;  eitlier  in  distinct  crystals,  or  In  broad  folia,  the  folia 
sometimes  ajard  across  Aud  transparent  throughout.  Usually  flexible  and  yielding  a  fibrous 
fracture  j  t  (101),  but  the  variety  from  Montmartre  rather  brittle. 

An  arenaewtu  variety  occurs  in  Sussex,  N.  BrunsviclE,  the  crystals  containing  much 
MUid,  which  is  often  regularly  arranged  within  (O.  C.  Marsh). 

S.  F&rout;  coarse  or  floe,  (a)  Salin  tpar,  when  flne-fibrous,  a  variety  which  has  the  pearly 
opalescence  of  moonstone  (cf.  p.  266);  {b)  plumoM,  when  radiately  arranged. 

8.  Mastive;  Alabaster,  a  floe  grained  variety,  either  white  or  delicately  shaded;  tealy-granu- 
lar;  earthy  or  rockgjfptum,  a  dull-colored  rock,  often  impure  with  clay,  calcium  carbonate  or 
silica,  and  sometimes  with  anhydrite.  The  MonAmairtrt  gypsum  contains  calcium  carbonate, 
and  Delametherie  called  it  Montmartrite. 

Also,  in  caves,  curious  curved  forms,  often  grouped  in  rosettes  and  other  shapes. 

€«mp. — Hydrous  calcium  sulphate,  CaSO,  +  211,0  =  Sulphur  trioxide  46*6, 
lime  32-5,  water  20-9  =  100. 

Pyr^  etc.— In  the  closed  tube  gives  off  water  and  becomes  opaque.  Fuses  at  2-5-8,  coloring 
the  flame  reddish  yellow.  For  other  reactions,  see  ANHTORrxK,  p.  911.  Ignited  at  a  tempera- 
ture not  exceeding  260"  C,  it  again  combines  with  water  wlicn  uioiRtencd,  and  becomes  firmly 
solid.   Soluble  in  hydrochloric  acid,  and  also  in  400  to  5(>0  parts  of  water. 

Recent  experiments  on  the  solubility  of  gypsum  and  anhydrite  in  water  luve  been  mad3  by 
McCaleb.  Am.  Ch.  J.,  11,  80,  1889.  The  specimens  employed  were  as  follows:  A,  g)*psnm, 
piok  foliated  mass,  Saltville,  Va. ;  B,  do.,  white  miissive,  Nova  Scotia;  C,  seleuite,  boney-yeliow 
crystal,  Montmartre;  D,  gray  massive  anhydrite,  impure  (81  p,  c.)  13  p.  c.  sand,  Salzburg; 
E,  do.,  grayish  massive,  pure  (97  p.  c),  Nova  Scotia;  F,  gy|>8um  and  anhydrite  mixed,  white 
tnassive,  Nova  Scotia.  'The  foUowiog  figures  give  the  amount  of  calcium  sulphate  in  -grams 
dissolved  from  each  square  centimeter  in  one  week  : 

ABC  D  E  F 

0-2888  0-2219  01177  OOOOO  0  0601  0-8184 

The  dlfrerences  in  A,  B,  C,  are  due  to  the  differrait  amount  of  surface  presented;  in  C  only 
tbe  face  A  wss  exposed. 

OliB.— Oypsum  often  forms  extensive  beds  in  connection  with  various  stratified  roeki^ 
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efliwcially  limestones,  and  marlytes  or  clay  beds.  It  occurs  ooMsioDally  in  crystalliDe  rocU 
It  is  also  a  product  of  volcanoes,  occurring  about  fumaroles,  or  where  sulphur  gases  are  fsct,^ 
Ing,  being  formed  from  the  sulphuric  acid  generated,  and  the  lime  afforded  by  the  decompoeiDg 
lavas — lime  being  contained  iu  nugite  tind  lubradoritt*.  It  is  also  produced  by  the  decompositioo 
of  pyrite  when  lime  is  present;  and  often  nbout  sulphur  spring  where  hydrogen  sulphide  ts 
emitted,  this  gas  changing,  through  renction  with  vegetable  matter,  into  sulphuric  acid. 
Gypsurn  is  also  deposited  ou  the  evaporatiuu  of  sea-water  and  brines,  in  which  it  exists  in  ai>Iu- 
tloQ.  Crystals  may  be  seen  to  form  on  evapor&tiog  a  drop  of  sea-wiUcr  ia  tbe  field  of  % 
microscope. 

Fine  specimeni  are  found  in  the  salt  mines  of  Bex  In  Switzerland;  at  Hall  in  Tyrol:  Ib 
the  sulphur  mines  of  Sicily;  in  the  gypsum  formation  near  09ana  in  8pain;  In  the  els;  of 
Sbotover  Hill,  near  Oxford:  and  large  lenticular  cryslals  have  been  met  with  at  Montmartre, 
near  Paris,  A  noted  localily  of  ainbaster  occurs  at  Castelino,  85  m.  from  Leghorn,  whence  it  is 
taken  to  Florence  for  the  manufacture  of  vases,  figures,  etc. 

This  species  occurs  in  extensive  beds  in  several  of  the  United  States,  and  more  particnlarir 
K.  York,  Ohio,  Illinois,  Virginia,  Tennessee,  and  Arkansas,  and  is  usually  associated  with  nU 
spriiigs,  also  with  rock  salt.    Also  on  a  large  scale  in  Nova  Scotia,  etc. 

Handsome  seleniie  nod  snowy  gypsum  occur  in  N.  York,  near  Lockport  in  limestone  along 
with  penrt  spar  and  anbydrite;  also  near  Camlllus,  Ontmdaga  Co. ;  occasionally  crystals  are  met 
with  in  .the  vicinity  of  Mnnlius.  In  Maryland,  Inrjge  grouped  crystals  on  the  St.  Mary's  iu  cla^ : 
also  near  the  mouth  of  tbe  Patuxent.  In  Virginia,  large  Iwds  of  gypsum  with  rock  salt,  m 
Washington  Co,  18  m.  from  Abingdon;  also  near  Lynchburg.  In  Ohio,  large  transparent 
crystals  nave  been  found  at  Ellsworth  and  Canfield,  Trumbull  Co.  In  Tenn.,  selenite  sod 
alatiaster  in  Ehividsoa  Co.  In  Kentucky,  in  Mammoth  Cave,  It  has  tbe  forms  of  rosettes,  or 
flowers,  vines,  and  shrubbery,  often  called  oulopholiUt  (of.  Encyc.  Brit.,  16,  4^).  Also  common 
in  isolated  crystals  and  masses,  in  tbe  cretaceous  clays  in  the  western  U.  S. 

In  N.  Scotia,  in  Sussex,  Kings  Co.,  on  Capt.  HcCready'e  farm,  large  single  and  gronped 
crystals,  which  mostly  contain  much  symmetrically  disseminated  sand. 

Named  from  yd^oi,  the  Greek  for  the  mineral,  but  more  especially  for  tbe  eaieined  min- 
eral. The  derivation  ordinarily  suggested,  from  y^,  earth,  &na  eipeiy,  to  cook,  corresponds 
with  this,  the  most  common  use  of  the  word  among  the  Greeks.  Tbeophrastus,  after  mention* 
ing  localities,  speaks  of  the  making  of  gypsum  by  burning  the  proper  stones  (among  whtdi 
aM>a»ter  is  included);  of  making  plaster  or  cement  from  it  by  "powdering  it.  pouring  on  water, 
and  stirring  it  with  wooden  inatruments.  there  being  too  much  beat  ror  the  hand;"  of  tbe 
necessity  of  preparing  it  "  immediately  before  tbe  use  of  it,  because  it  soon  dries  and  beoonoes 
hard;"  of  its  value  for  whiteuiug  tbe  walls  of  houses,  and  of  its  being  an  excellent  materia)  tot 
making  imnges  and  ornaments. 

The  word  yv^oi  in  Plato  and  Herodotus  has  been  sometimes  translated  chalk,  bat  not  so 
by  the  l>e3t  authorities.  The  sentences  in  Herodotus  containing  it,  and  the  verb  yvip6a>  derived 
from  it  meaning  to  cover  or  whiten  mth  gypeum,  are  most  intelligible  if  calcined  gypsum,  oc 
preparations  from  it,  are  understood. 

Powdered  chalk  ts  not  likely  to  have  tieen  used  for  a  wbitewasb;  and  a  wash  Is  implied 
instend  of  dry  cbalkiDg.  Moreover,  true  chalk  was  probably  unknown  to  tbe  Greeks,  it  bemg  a 
production  of  more  western  countries:  and,  according  to  Pliny,  even  tbe  Romans  included  un- 
der their  term  Greta  (Latin  for  chalk)  principnlly  clays,  and  prominently  the  "  Cimolian  earth  " 
(dmoHte.  p.  889),  true  chalk  being  what  Pliny  calls  "  the  inferior  kind."  Tbeophrastus  speaks 
of  ft  Tjfmphaan  gypsum  (so  called  by  the  people  of  Tymphtea)  which  was  a  fuller's  earth  of  some 
kind.  The  word  yv^o'i  is.  thei'efore,  much  moi'e  likely  to  hiive  l>een  applied  at  times  to  white 
clays  than  to  the  ctuilk.  The  ancients  were  acquainted  with  lime  from  the  burning  of  lime; 
stone,  and  could  not  have  called  this  yvi'oi.  Plato's  expression,  Ti^r  de  otrtf  \et>K^  j^v^ov  $ 
rioyo^  AfVKOTfpay,  "  Whiter  than  gypsum  or  snow,"  Unot  improved  by  supposing  it  cbalk; 
for  tlicre  ]»  nothiug  whiter  than  calcim'a  gypsum,  or  the  ceilings  or  omtiments  made  from  it. 

Selenites  (=  moonstone)  of  Dioscorides,  which  he  says  was  also  t-alled  apftroeeUnon  (moon- 
f ml  111,  "  because  it  was  found  at  night  while  the  moon  M-as  on  the  increase."  was  proiwibly  cr^-s- 
tnlli7.c;(l  irypsum  or  niwleni  selenite.  His  description  A^rKoS,  Stat>yifS,  KoCcfiof  {=  ttkite. 
transparent,  light),  is  good  ax  far  as  It  goes;  and  tbe  uses  of  the  stone  which  he  mentions  also 
ngii-e  better  with  this  view  than  willi  that  of  its  being  either  the  moilem  moomtoHe  or  eaft-fye, 
to  which  it  ha-H  been  referred.  Tbe  name  is  from  treXijyTfy  moon,  and  alludes  probably  to  the 
pt'cnlinr  moon-like  white  reflections.  Some  nggregnted  crystallized  masses  might  well  have 
suggested  the  name  aphrotelenon.  It  is  doubtful  what  Pliny  bad  in  view  under  the  name 
aeienitii  (37,  67);  it  is  probable,  from  his  brevity  ou  the  subject,  that  be  did  not  know  tbe 
miuerul. 

Lapia  speetilaris  (Specular-stone)  of  Pliny  was  mostly  crystallized  gypsum  (the  rest  being 
mica):  he  speaks  of  it  (36,  59)  ns  affording  by  burning  tbe  best  of  gypsum. 

'  A\it (Sixty tfiizTi'i  {oT  alabflster-stone,  raenniug  the  stone  out  of  which  ointment  vases  of  tbe 
kind  called  alahiutra  were  made)  was  with  Tbeophrastus  and  Pliny  mainly  if  not  wh(dlj 
stalagmite,  which  is  now  often  railed  oriental  atubaater  (see  under  Calgitb.  p.  268);  and  Tbebea 
in  Egypt  was  a  famous  locality.  Such  vases  were  made  of  other  materials,  and  it  is  possible 
that  gypsum-alabaster  was  one;  for  when  pulisbed  it  often  resembles  some  clouded  stala^miles. 
Tliis  opinion  is  favored — though  not  place<l  beyond  question— by  the  statement  in  Theophmtw. 
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which  Pliny  reiterates,*  that  the  gypsum-stone  is  "  very  similar  to,"  "not  unlike"  (meaning  In 
the  rouffh  state,  of  course)  alabastritea,  which  resemblance  U  not  obvious  if  atalaguiite  Is  the  only 
mlabastntes.  The  tUabattri^  of  Ptioy,  from  Syria,  said  to  he  white  spotted  with  various  tiolB, 
may  be  of  thla  kind,  as  Syria  was  noted  for  its  gypeum-Btone,  according  to  Tbeophrestus  and 
Pliny. 

*  AXdfiaarpov  (alabastron)  occurs  as  the  name  of  alabaster-stone  In  the  writings  of  the 
historian  Herodiauus  about  two  centuries  after  Christ,  but  without  description.  The  aiabattrttm 
of  Plioy,  something  white  and  froth-like,  called  also,  as  be  says,  ^mmi.  and  larbatit,  and 
coming  from  silver  mines,  cannot  be  alabaster.  There  Is  here  probably  some  mistake  on  the 
part  of  Pliny. 

Burnt  gypsum  Is  called  PUuter-of-Pari»,  because  the  Hontmartre  gypsum  quarries,  neu 
Paris,  are,  and  have  long  been,  famous  for  affording  it. 

Alt— Oypsum  occurs  altered  to  calcite,  mahuihite,  quartz:  also  to  anhydrite;  cf.  Hammer- 
Schmidt,  Min.  Mitlb.,  8.  346.  1882. 

Raf.— <  Bull.  Soc.  Min.,  9,  175,  1886;  of.  also  Aon.  Ch.  Pliys.,  10,  53.  1844.  Tnutworthy 
angles  are  difficult  to  obtain;  the  dlmenalooa  change  sensibly,  with  change  of  temperature; 
cf.  Beckenkamp.  Zs.  Er.,  6,  400,  1882.   Beckenknmp  deduces  the  following  : 


a    •  b     :    e  /?  (=  180'  - /?) 

At    0*  0  689724  :  1  :  0-413411  98°  56'  ITT' 

86*  0-689515  ;  1  : 0-4i;r251  98°  58  6-4" 

60"  0-689301  :  1  :  0  418073  98"  59'  59-0" 

76*  0-688998  :  1  : 0-418916  99°  1'  82  8" 

100*  0-688596  :  1  : 0-412661  SB'  8*  26-0" 

laO*  0-6H889S  :  1 :  0-413517  5'  29'^' 


See  earlier.  Neumann,  Pogg.,  27,  240,  1883.  With  Dz..  m  is  also  the  unit  priav  but 
»  =  Oil,  t  =  001,  etc.;  In  the  5th  Ed.  n  was  the  unit  prism,  t  =  100,  etc. 

*  See  Hbg.,  HId.  Not.,  4,  1,  1861,  and  Brezlua,  Min.  Mitth.,  17,  1873,  for  Ibta  of  pIsDM  and 
early  authorities;  also  Dx.,  1.  c,  Odt.  Index,  3,  131,  1888.  ■  Hbg.,  Girgenti,  1.  c  *  Hbg.. 
Waaenweiler,,  ib.,  10,  30.  1871.  *  Schrauf,  Harz,  Ber.  Ak.  Wien,  63  {!),  157,  1871.  vBiesina, 
Kalinka  1.  c  .   ^  Zjasp.,  fiisleben,  Min.  Mitth.,  118,  187S,  who  gives  the  axes  : 

a:b:e  -  0-689S  :  1  :  0  4138  ft  =  81'  2'. 

On  experiments  «i  Aortfnsn,  see  Kxner,  Unt.  HBrte,  71,  1873;  on  artificial  twinning.  Lex., 
Bull.  Soc.  MId..  12,  515,  1889.  Blaatieiiy.  Keuscli,  Pogg.,  136,  135,  1869,  Min.  Mittb..  67,  1876, 
Ber.  Ak.  Berlin,  2.59,  1U83:  Laspeyres,  1.  c;  Coromilas  (ab»lr.  in  Zs.  Kr.,  1,  408),  Iti^iug.  Diss., 
TObiogen,  1877.  Gliding  planes,  MQirge,  Jb.  MId.,  2.  13,  1883;  percussion-figure,  id  .  Ibid.,  1,  61, 
1884.  Etehing-ftgurei,  Baumhauer,  Ber.  Ak.  MQnchen,  1875.  Thermo-eleetTieitjf.  Hankel,  WIed., 
1,  "iTJ,  1877.  Thermal  expansion,  Ueckenkamp,  1.  c.  and  Neumann  (1838),  i.e.  *Opticaxes 
ot  elasticity  and  effect  of  heat,  Lang  .  Wien,  76  (2),  798,  1877;  also  Dufet,  Bull.,  4,  11&  191, 
1881,  11.  133.  1888,  14,  144,  1891,  and  J.  Phys..  8,  298,  1S88. 

Calcidu  chromate.  Aq  artificial  calcium  chromate,  Isomorphovs  with  gypsum,  has  been 
described  by  Foullon.   Cf.  p.  918. 


747.  ILB8ITB.    A.  F.  WuenseA.  Mining  Index,   Leadvllle,  Colorado.  Not.  5,  1881. 

Jf.  W.  lies.  Am.  Ch,  J.,  3,  4^0,  1881. 

Monoclinic?,  in  artificial  crystals  Ilillebrand'. 

In  loosely  adhei-ent  cryBtalliue  aggregates,  prismatic.  Color  clear  green, 
becoming  white  on  exposnre  in  consequence  of  loss  of  water.  Taste  bitter, 
astringent.    Friable.   Soluble  in  water. 

Comp.— RSO,  +  4H,0  with  R  =  Mn  :  Zn  :  Fe  =  5  :  1  :  1.  This  requires: 
Sulphur  trioxide  35-6,  manganese  protoxide  22-5,  zinc  protoxide  5-2,  iron  protoxide 
4-6,  water  33-1  =  100. 

.AaaL— H.  W.  lies,  mean  of  several  partial  analyses,  deducting  residue  (0'68  SiOt). 

80a  MnO  ZnO  FeO  H.O 

86-07  8S*81  S-97  4'18  81*60   =  100*18 


*  It  Is  not  clear  that  Pliny  Is  here  independent  authority.  He  appears  to  be  citing  from 
Theopbraatus  in  the  moat  of  what  be  says  about  gypsum;  and  In  one  or  two  cases  be  cites  bhm- 
derlngflT.  He  says,  for  instance,  that  plaster  after  tiardening  may  by  pounding  be  powdered  [for 
use  agsunl;  whereas  Theophrastus  states  more  correctly  that  "  b$f  burning  It  may  again  and  again 
be  xniuie  St  for  use." 
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The  amouat  of  water  U  !□  doubt,  and  In  the  unaltered  mineral  is  probably  lai:ger  tbu  in 
the  material  analyzed  (Hillebrand). 

Obt^Occura  In  a  siliceous  KHogue  with  the  aulphldeB  of  iron  and  sine  (from  which  It  Im 
been  formed),  in  veins  2  to  8  fncues  wide;  found  in  several  mines  at  the  haul  of  Hall  Valley, 
Park  Co.,  Colorado.   Named  after  Dr.  M.  W.  Hcs  of  Denver. 
Proc.  Col.  Sue.,  1.  140,  1884. 


748.  BPSOBUTB.  Epsom  Salt.  Sal  natlvum  catbartlcum  A.  Hermann.  De  Sale  nativo 
cnthnrtico  in  fodinis  Huugaris  recens  inveoto,  FosouU,  1721.  Sal  neutrum  acitltiltire,  Sal 
Anglicainim,  Wall..  Mtn.,  184.  1747.  Id.,  Sel  d'Epsom  Fr.  Trl.  Wall.,  1,  830,  175S.  Halo- 
triciium  Scopoli,  De  Hydrarg.  Idriense  Tent.,  Venet.,  1761  (Klapr.  Beitr.,  3, 104),  Princip.  Mia., 
1772.  Majraesiii  vitriolata  (ShI  Ani^liciis,  Epsoinensls,  Seidlizeusis,  Se3'dscbQlensis.  amaru;-,  eic.) 
Bergm..  Sciagr.,  1782.  Bitlersalz  Wera.  Gletscliersalz.  Haarsalz  pt.  Epsomite  Beud.,  'Sr., 
445,  1824.    Heicbardtit  Kraute  [Arch.  Pharm.,  6,  428.  6,  41  J,  Zs.  Nat.  Ualle,  44,  554.  1874. 

Orthorhombic.    Axes  d:h:t  =  0-9902  :  1  :  0-5709  Miller'. 

100  A  110  =  44°  43',  001  A  101  =  29°  58',  001  A  Oil  =  29°  43J'. 


Forms: 

a  (too,  i-i) 
b  (010.  i-i) 


m  (110.  /) 
/  (120, 
n  (101,  1-i) 


X  (301.  8-i) 
t>(011.  1-i) 
r  (021 . 


*(1I1,  1) 
«  (211,  2  2) 
Ml  21,  2-^) 


mm" 

=  *89"  26' 

rr'  — 

07*  341' 

«" 

=  104"  17*' 

r 

=   53°  86' 

a  = 

58°  12 

m"' 

=  41'  1' 

nn' 

=   59  56' 

tt  "  ~ 

78"  7' 

tf 

=   41°  3«' 

=   88"  8' 

a"  = 

•52"  88' 

tf- 

=  103°  58' 

w' 

=   59°  27' 

m'  — 

W  5' 

«"' 

-  89°2»i' 

Crystals  prismatic  in  habit;  often  hemihedral  in  the 
After  Miller.  pyramidal  planes.    Also  in  botryoidal  masaes  and  deli- 

cately fibrous  crusts. 
Cleavage;  b  very  perfect;  v  (Oil)  less  perfect;  m  in  traces.    Fracture conchoi- 
dal.    H.  =  2  0-2-5.    G.  =  1-751;  1-685,  artif.,  Schifl.    Luster  vitreous  to  earthy. 
Streak  and  color  white.    Transparent  to  translucent.    Taste  bitter  and  salina 
Optically  — .   Ax.  pi.  [  c.    Bx  X      Axial  angles: 

2E,  =  77"  59  ,   78°  5 ,   78"  11'  in  three  sections.  Dx.» 
2E,  =  77"  43',    77'  44-.    78"  3'  "  ' 
Refractive  indices  for  D  line,  Topsoe  and  Chrisllanneo': 

a  -  1-4325      fl  -  1-4554      r  =  ••■         =  78"  18*      3V  =  51"  86' 

Comp.— Hydrous  magnesium  sulphate,  MgSO,  +  7H,0  =  Sulphur  trioxide 
32-5,  magnesia  16-3,  water  512  -  100. 

Pyr^  vto.— Liquefies  In  Its  water  of  cryfltallization.  Gives  much  water  in  the  closed  tube  si 
a  bl^h  tempi'mtiire;  the  water  is  add.  B.B.  on  charcfml  fuses  at  first,  and  finall;^- yields  an 
iurusible  alkaline  mos-s,  which,  with  cobalt  solution,  gives  a  pink  color  on  ignition.  Teiy 
sohibiti  in  wuter,  aiul  has  a  very  biller  taste. 

Obs. — Common  in  minernl  waters,  and  as  a  delicate  fibrous  or  capillary  efflorescence  oo 
rocks,  in  the  galleries  of  mines,  and  elsewhere.  In  the  former  stale  it  exists  at  Epsom,  England, 
and  at  Sedlitz  and  Saidschitz  (or  Saidsclitltz)  in  Bohemia  At  Idria  in  Caniiola  it  occurein  nl^ 
fibers,  and  is  hence  called  hairtalt  by  the  workmen.  Also  obtained  at  the  gypsum  quarries  of 
Mimtniartre,  near  Paris;  in  Jitou,  I>ept.  of  the  Aude,  France;  at  the  anthracite  mine  of  Pevch^- 
nard,  Is(>re,  in  large  crystals;  In  Ara^n  and  Catalonia  in  Spain;  In  the  Cordillera  of  St.  Juui  in 
Chili;  and  in  a  grotto  in  Southern  Africa,  where  it  forms  a  layer  li  In.  thick.  Also  found  at 
Vt-'.suviti3,  at  the  eruptions  of  185IJ  and  1855.  A  massiveTariety(rvieAardfA«) occurs  In  thin  liyen 
with  caniallite  at  Leoiwldshall,  Slns-sfurt. 

The  floors  of  the  limestone  caves  of  Kentucky,  Tennessee,  and  Indiana,  are  in  many  Instances 
covered  with  epsomite,  in  minute  crystals,  mingled  with  the  earth.  In  the  Mammoth  Cave. 
Ky.,  it  adheres  to  the  roof  In  loose  masses  like  snowballs.  At  the  Alum  Cave,  in  Sevier.  Tenn., 
on  the  headwaters  of  the  West  Fork  of  Little  Pigeon  River,  masses  of  nearly  pure  epsomite, 
almost  a  cubic  foot  in  volume,  have  l>een  obtained  (Safford's  Rep.,  lift).  It  effloresces  from  the 
calcareous  sandstone,  10  m.  from  {:oeyman8.  on  the  east  face  of  the  Helderberg.  N.  T.  Said  to 
occur  also  over  the  California  pining,  east  of  San  Diet^o  (Am.  J.  Sc.,  6,  389,  1848).  Also  efflo- 
resces from  a  pyritiferoiis  serpentine  in  Marmonv,  Ontario;  and  on  dolomites  of  the  Clinton 
formation  (Sihirlan)  in  sheltered  places  between  Kiagara  Falls  and  Lake  Huron  as  at  Dandn 
where  layers  occur  1  in.  thick. 
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Bae—'  Min.,  546,  1853;  earlier,  Brooke,  Ann.  Phil..  6.  40. 1838;  see  alao  Hitsch.,  lb..  11 
327, 1887,  and  Rg..  Pogg.,  91.  824.  1854. 

»  Propt.  Opt.,  a,  8fl,  1859.    Topgoe  and  Chrlsliannen,  Pogg.,  Erg.,  6,  545,  1874. 

On  tlie  wide  variatiou  in  form,  for  different  isomorphous  compounds  of  MgSO«  +  7HiO 
and  Zd!SO«  +  7HiO,  see  Dufet,  Bull.  Sue.  Hiu.,  12.  ^2,         cf.  also  Kg.,  1.  c. 

TAnRiBClTE.    Tauriszit  G.  H.  0.  Volger,  Jb.  Miu.,  153,  1855. 

Ortburlioniliic.  Planea  and  angles  tUose  of  e[»omite.  In  acicular  crystals.  Luater  and 
other  physical  characters  those  of  copperas  (melaoterite),  p.  041.  Composition  slated  to  be  that 
of  copperas.  FeS04  +  7HiO,  but  needs  conflmiatlon. 

From  Windgfille  in  the  Canton  Uri  (Fagus  Taurlscoriim  of  the  Romana),  Switzerland, 
associated  with  copperas  and  alum.  Tlie  crystal  is  stated  to  lie  a  rhomMc  priun  with  pynunldal 
terminations. 


749.  OOSLARrm.  Atramentum  sutorium,  candldum,  potissimum  reperitur  Goselarite, 
translucidum,  crystalti  instar,  Agrie.,  Foss.,  218,  1546.  A.  album  fossile  durum  Goslarianum 
Gantr,  Fuss.,  1566.  Vitriolum  Zinci  album  nativum,  Oalizensten,  Ilvit  Vilctril,  Wali.,  1S7, 
1747.  Zinc  Vitriol.  White  Vitriol.  White  Copperas,  Sulphate  of  Zinc.  Zinc  sulfate,  Couperose 
blanche,  ^V-.  GaltiKinlte  Aud.,  Tr.,  446, 1824.  Oaliznite.  Qoslarit  £adl.  Handb..  490, 1847. 
Ferro-C^larite  H.  A.  Wkeeier,  Am.  J.  Sc.,  41,  318,  1891. 

Orthorhombic    Axes  a:  hi  6  =  0*9807  : 1 :  0-5631  Brooke". 

100  A  110  =  44"  26^',  001  A  101  =  29"  51|',  001  A  Oil  =  29"  33'. 

Forms:  fn(UO,  /)'  e(201,3-i)  r(Oai.  2-i)         «  (211,  3-2)? 

a  (100,  i-i)         /  (180,  ik  V  (Oil,  14)  s  (111,  1)  (  (131,  2-S) 

6  (010,  i-i)         »  (101, 1-i) 

mm"  =  •88°  58'  ee'  =   68'  46'  =  63°  9f  m'  =  90*  8* 

ff-      =    64"  2'  bt  =  •60°  87'  if"  =  77°  87  tt'  =  41°  44' 

nn'    s   60°  44'  rr"  »   96'  47^'  s^ "  =  58'  8'  «"'  =  88'  SO' 
ev'     =:  97°54' 

In  long  acicnlar  crystals;  commonly  massive  or  stalaotitic. 

Cleavage:  A  perfect.  Brittle.  H.  =  2-2-5.  G.  =  1-9-2-1 ;  2-036;  1*953, 
artif.  cryst.,  Schift.  Luster  vitreous.  Color  white,  reddish,  yellowish,  bluish. 
Transparent  to  translucent.    Taste  iistringent,  meUllic,  and  nauseous. 

Optically        Ax.  pi.  |  c.   Bx  _L  6.   Dispersion  p  <v  small,  Dx. 

2E,  =  70"  23'  2E,  =  70"  6',  Dx. 

Refractive  indices  for  D  line,  Topsoe  and  Cbristiaosen* : 

a  =  1-4568  1-4801    ^  =  1-4836   .-.  2Ey  =  71°3'    2V,  =  46°  14' 

Comp. — Hydrous  zinc  sulphate,  ZnSO^  +  7H,0  =  Sulphur  trioxide  27*9, 
3sino  oxide  28"3,  water  43  9  =  100.    Iron  may  be  present  replacing  the  zinc. 

AnaL— 1.  Freozel,  Jh.  Min.,  676,  1875.   2,  Hillebrand,  quoted  by  Pearce,  Proc.  Col.  8oc, 
a,  13,  1880. 

SO.        ZnO       CuO    (Mn.Fe)0    MgO  H,0 
1.  Freiberg  29  53        31-58         —  —  6*18      [42  72]  =  100 

9.  Butte  38  09      [37-561      0  12         0  30  —        48-98  »  100 

In  2,  six  molecules  of  water  escape  at  100". 

Wheeler  found  4-9  p.  c.  FeSO*  In  ferro-gotlariie. 

Fyr.,  ate.— Yielda  water.  On  charcoal  with  soda  gives  a  ztnc  coaling,  and  a  sulphide  wliich 
larniHhes  silver.   Easily  soluble  in  water. 

Ob«.— This  salt  is  formed  by  the  decomposition  of  sphalerite,  and  Is  found  In  the  passages  of 
mines.  It  occurs  at  the  Rammelsberg  mine  near  Ooslar,  In  the  Harz;  atSchemnttz  in  Hungary; 
at  Falun  in  Sweden;  and  at  Uolywell  in  Wales;  Ellia  at  Capanne  Vecchie.  It  is  not  of  com* 
mou  occiirreuce. 

I  n  Montana  at  the  Qagnon  mine,  Butte,  derived  from  the  alteration  of  a  cupriferotu  zinc  sul- 
pbicle-  Ferro  gotlaritt  occurs  associated  with  sphalerite  at  Wet>b  &tj,  Jaqter  Co.,  MSssoari;  H 
Is  in  znammillary  or  stalacUttc  Incnislations  of  a  light  yellow  to  brown  color.  Godarite  is  com- 
nioxk  In  <he  drainage  of  the  mines  of  the  region. 

X>^— >  Ann.  Pbil.,  6,  437,  1823  ;  Mir.,  Min.,  547.  1852.  Cf.  also  Schrauf,  Jb.  Min.,  OTff, 
1870-     *  Ibid.,  (epsomiie).  p.  548 
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760.  MORSNOSim.  Nickel- Vlktril,  Vltriohira  ferrum  et  aicolum  contlnou  ("of  \ 
deep  greeD  color,  with  Kupfernlckel,  in  Cobalt  mines  ")  Oromi.  (the  dlBCOV.  of  the  metal  Nickel), 
Mio.,  114.  1758.  Niccolum  vilrlolHtuni  (interdum  e  mioeris  aulphuratis  fatisceDtibus  geDitnm) 
Bergm.,  Sciafr.,  00,  1782.  Sulf&to  de  uiquel  (fr.  Galicia)  D.  A.  Casaret,  1840.  A.  H.  Alcibar, 
in  Reriata  Minera,  Madrid,  805,  18(10.  Sttlfato  de  nickel.  Morenosita,  Cataret,  lb.,  176.  March, 
1851.  Nickel  Vitriol  T.  8.  Bunt.  Dana  Mid..  679,  1650,  Logan's  G.  Rep.  Can.,  1868.  PyromellD 
Kbl.,  Gel.  Anz.  MQnch..  36,  215.  IS^a.  J.  pr.  Ch.,  68,  44. 

Orthorhombic.    Axee  d:h  :d  =  0-9816  : 1  :  0*5655  Marignac*. 

100  A  110  =       28',  001  A  101  =  29"  56f',  001  A  Oil  =  29"  29i'. 

Forma:  /  (120.  z  (201,  2-i)  r  (021,  S-i)  t  (211,  2-5) 

b  (010.  i-l)  »(101,  l-l)  «  (Oil.  14)  fl  (HI,  1)  t  (121.  »-fi) 

m  (110.  /) 

mm"'  =  •88'  56'  ast'  =  98*  5*  =  77°  W  «"   =  80'  10' 

#'      =   53°  W  w'  =   68°  584'         «•"'  =  62"  X8'  =  40j' 

n»'    =  59°  68f        «'  =  W  16' 

In  acicular  crystals  and  thin  prisms.    Also  fibrous;  and  as  an  eflQoreBcence. 

Cleavage:  b.  H.  =  2-225.  G.  =  2  004,  Fulda.  Luster  vitreous.  Color 
apple-^reeu  to  greenish  white.  Streak  vhite,  faintly  greeuish.  Soluble;  taste 
metallic  astringent. 

Optically  — .    Ax.  pi.  [c.   Bz  X  b-    Dispersion  fi  >  v  large. 

2Er  =  64''  24'  2Er  =  63"  45'  Dx. 

Refractive  Indices  for  D  line,  Topaoe  and  Chmtiansen*: 
a==l  -4$69      ^  =  1-4388      y=^l  4m      .  *.   SE^  =  64*  SS*      2y,  =  41*56' 

Gonp. — Hydrous  nickel  sulphate,  NiSO^  +  7H,0  =:  Sulphur  trioxide  28*5, 
nickel  protoxide  26-6,  water  44*9  =  100. 

Pyr.,  etc.— B.B.  in  tube  gives  water,  strongly  acid,  swells  Up,  and  hardens,  beoomiDg 
yellow  and  opAque.  On  charcoal  glows  strongly  and  evolves  Bulpburoua  acid.  With  bonuc  and 
phospliorus  salt  gives  a  distinct  nickel  reaction,  l^e  Riecfaelsdorf  mineral  colors  the  onter 
flame  blue,  from  the  presence  of  arsenic. 

Oba. — A  result  of  the  alteration  of  nickel  ores.  Occurs  near  Cape  Hortegal,  in  Galicis, 
Spain,  on  magnetite,  with  which  some  millerite  is  mixed;  at  Kiechelsdorf,  In  Hesse:  la  an 
earthy  crust,  mountain -green  in  color,  with  native  bismuth  and  arsenical  nickel,  at  the  Fricdeiis 
mine  near  Liclilenberg  in  Bayreuth  (pyromelfne).  Also  in  acicular  ciystals  and  cruets  it 
Wallace  mine,  Lake  Hurou,  upon  a  sulphide  of  nickel  and  iron;  at  the  Gap  nickel  mine,  hxa- 
caster  Co.,  Pennsylvania. 

Named  by  Casares  after  Sr.  Moreno,  of  Spain.  A.  H.  Alctbar  states  that  Prof.  Casares 
sent  a  communication  on  this  mineral  to  the  Societe  de  Fharmacie  of  Paris  in  1849,  which  «as 
not  published. 

Ref. — '  Mem.  Soc.  Gent!ve,  14,  342,  1858.  There  hss  also  been  believed  to  be  a  tetragonal 
form.  '  cf.  Haid.,  Pogg.,  6,  196,  1826;  Milsch.,  ib.,  13,  144.  1828.  but  according  to  Marigoxc 
this  contains  only  6HiO. 

•  Ibid,  (epsomlte).  p.  549.   '  Lang,  Ber.  Ak.  Wien,  31.  99, 1858. 

Tecticitb  Breith.  Graulit  Glocker,  Syn.,  1847.  A  clove-brown  mineral,  easily  soluble  in 
water  and  aMmctin);  moisture  readily,  occurring  in  small  pyramidal  and  acicular  ciystak  fU[^ 
pmed  to  be  ortliorliombic.  tind  also  massive.  Probably  a  hydrous  sulphate  of  ferric  iron;  but 
€X>mpofii!ion  not  ascertained.    H.  =  l'5-2. 

From  Graul.  near  Schwarzenberg.  in  Saxony,  and  Brftuuadorf  in  the  Erzgebiive.  Named 
^m  TTiKTtKoi,  in  alluflion  to  the  deliquescence;  but  changed  to  graulUa  Iqr  womr,  becansB 
the  Greek  signifles  liquefying  aeiively,  and  not  passwely  as  in  deliqoescence. 

Facsbritb.    Fauserit  Breith.,  B.  H.  Ztg..  34,  801,  186S. 

Orthorhombfe.  Prismatic  angle  ^*  42  .  Cleavage:  brachypinacddal,  dlstinct^rismatic. 
in  traces  or  none;  bnsal,  rather  distinct.  Crystals  grouped  Id  stalaeUtlo  forms.  H.  s=S-S'jk 
G.=  1'888.  Luster  vitreous.  Color  reddldi  and  yetlowiah  white  to  oolorlem.  Tranducenito 
transparent.    Taste  astringent,  bitter. 

Oomp  Perhaps  (Mn.Mg)SO«  +  6HiO,  with  Mn  :  Mg  =  2  : 1,  requiring:  Sulphur  trioiide 

98*3,  manganese  protoxide  19*0,  magnesia  ff-^  water  43*4  =  100.   Some  authors  give  7HtO. 
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SO.  MoO  MgO  H,0 

1.  84-49  19-61  S  IO  42  66  A1.0.,FB.0t  frWV 

a.        ss-re         30-05  s-es  40m 


01ml — Stated  to  be  from  HeTrengrund  to  Hungary.   Named  after  Mr.  Fauser. 

A  minera]  called  fauaerite  by  Loczka,  from  Hoorusb&nya,  Hungary,  was  epsomlte,  MeSO*  + 
THiO,  with  only  small  qusDiitfea  of  zinc  {O  M  ZdO).  manganese  (0-64HDO).<»balt(0.(l«CoO). 
Inm  (0-04  FeOj.  Ber.  auB  Ungarn,  8.  108,  1800.  TMs  throws  doubt  over  Brdtbupt's 
■dneral. 


Melanterlte  or  Copperas  Group*  Honoclinic. 

The  species  here  included  are  the  ordinary  vitriola.  They  are  identical  in 
general  formula  with  the  species  of  the  Epsomite  group,  and  are  regarded  as  the 
same  compound  essentially  under  oblique  cryBtallization.  The  copper  sulphate 
diverges  from  the  others  in  ciyatalliziktion,  and  contains  but  5  of  water. 

Bthomiht  BEToaB  I7S0.  XeiXKavBov,  XakKiTpiy  MtXavrrfpia^  S<3ftv,  Miav,  Diouor., 
6,  114-118.  [Chakanthum  (from  x^XKof.  ira$9,  and  arioS.Jhwr)  is  vitriol  of  any  kind;  Spain 
Is  giveo  as  a  locality;  ChaUiti*.  a  disiutegratiog  pyrlies,  iron  or  copper,  impregnated  with  the 
same,  as  a  result  of  its  alteration;  MeUtnUria  (rr.  n4kay,  ink),  a  salt-like  chalcaDthus,  or  earth 
contaiiilDg  it;  8oru,  a  black  earth  or  stoue  impregnated  with  some  vitriol:  Hitu,  a  yellowish 
vitriolic  stone,  perhaps  partly  copiapite,  and  partly  yellow  ocher  impregnated  with  Tiirio]  of 
•ome  kind.] 

A-tramentiim  sutofium  s  Cbalcanthum,  Cbalcltes.  Sory,  Mlsy,  Plitt..  34,  Si9-83;  evidentlv 
In  part  from  Dioscorides.  [The  descriptioo  of  Chaleanthum  gives  prominence  to  blue  vltriof, 
wbtle  its  use  as  shoemaker's  iak  (which  Atr.  sutorium  signifies)  implies  the  presence  of  grem 
{or  iron)  vitriol,  tlie  material  still  used  for  blackening  leather;  Chalcitet  and  »ory  are  the  same  as 
above:  Miay  is  yellow  and  pulverulent,  like  the  mineral  now  called  copiapite.] 

Atramentum  sutorium  =  Melanteria  =  Chalcaotbum,  Chalcites,  Sory.  Misy.  ^jrrie.,  Foss., 
213-314,  1546;  Eupferwasser  id.,  Interpr.,  463,  1546.  [The  first  three  of  these  names  are  syno- 
nyms  for  any  vitriol  or  all;  and  include  (as  partly  also  in  Dioscorides)  capillary  or  wool-like, 
plumoae.  italactltlc,  and  Ball-like  kinds,  besides  Lapia  atrammti;  Areola  meniions  the  Tariettea 
Atrammtum  mttorium  eandidum  (=  XevKoiov  Or.),  which  is  white  or  xinc  vitriol;  A.  ».  vMde, 
which  is  green  Titriol;  A.  a.  emrvleum,  which  is  blue  vitriol:  8orjf,  a  gray  or  blackish  stone,  often 
Dodular  (glebse  rotundse),  impregnated  with  any  vitriol;  Minj/.  a  yellow  efflorescent  or  mealy 
vitriol.  Goslar  in  the  Harz  is  the  principal  locality  cited  by  Agricola.  Cfialeiia  ia  said  to  be 
between  sory  and  misy  in  texture,  and  rubra  et  arit  colore;  perhaps  a  red  ocher  (a  frequent  result 
of  tbe  alteration  of  pyrites)  containing  copperas  and  some  unaltered  pyrites. 

Atramentum  virfde,  a  quibusdam  Vitreolum  vocalur,  ABtertus  Magnus,  De  Min.,  Ltbr.  6,  c. 
8.  1270.  Vllriolum  Agric.,  ib.,  218.  [So  named  from  vitrium,  ffloM.  in  allusion  to  tbe  glassy 
appearance  of  the  crystals.of  vitrtols;  Agricola  speaks.  In  connection  with  bis  explanation  of  the 
word,  of  "  A.  eandidum  transluctdum  fnstar  Orystalli."] 

Atramentum  Oeaner,  Foss.,  18,  156S:  divided  Into  A.  album  durum  Ooslarlanum  [or  Zinc 
vitriol],  A.  viride  [or  Iron  vitriol],  A.  coeruleum  Cyprium  pulcherrimum  [or  Blue  vltnol],  etc. 
Meltinteria.  Sory.  Misy,  Oaner,  ib.,  15.  16. 

Vitriolum  WaUerius,  Min.,  155.  1747,  and  Oronttedt,  Mfn..  118,  1758;  a  genus  Including  the 
species  V.  Cupri  (=  V.  CyprI,  V.  Veneris);  2,  V.  viride  (=  V.  ferri.  V.  maitis);  8,  V.  album,  vel 
ziDci  (from  Ooslar);  besides  4,  V.  mlxtum  (a  mere  mixture);  6,  6.  Terra  vitriollca  and  Lapis 
atramentariuB  (earth  or  stone  impregnated  with  vitriol  of  some  kind),  and  Including  Lapis 
atramentarius  flams,  or  Mi»y. 


701.  MBXiAMTBBCTB.  MtXaYTijpiat  XdXKttvQov,  etc.,  Dio»eor.  Chalcasthum.  Atra- 
mentiiin  sutorium,  etc.,  Plin.  Melanteria,  Atramentum  sutorium  viride,  Agrie.  VltrloIum  pt. 
A.lbertt£»  Magnut.  Atramentum  viride  Oeaner.  Vitriolum  viride,  V.  ferri,  V.  martis,  Walleriu$. 
Oreen  Vitriol.  Copperas.  Sulphate  of  Iron.  Fer  sulfatS  Fr.  M£laDt§rie  Seud.,  Tr.,  2,  482, 
1833.  Luckite  Carnot,  Bull.  Soc.  Min..  3,  168,  1870.  AlcapsROsa  verde  8.  Amgr.,  Raimondi, 
Min.  I*6rou,  312,  187tJ.   Vllrolo  verde  Span. 

Monoclinic.    Axes  dil-.d-  1-1828  :  1  :  1-5427;  >S  =  75"  44^'  =  001  A  100 
Zepharovich'. 

lOO  A  110  =  48°  54',  001  A  101  =  43*'  44',  001  A  Oil  =  •56*  13^'. 
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SULPHATB8,  aSBOMATES,  ETC. 


Tonaaf  t 
a  (100,  v\) 
b  (010,  ir\) 
e  <001,  0) 
m  (110. 1) 


10  (103,  -  i-t) 

(101, 
u  (801,  —  8-i) 
*  (i05.  i-l) 


t  (101,  l-») 
e  (OlS,  f  i) 
(Oil,  1-i) 

p(iia.-+) 


r  (111.  - 1) 
»  (211,  -  2-Sl 
>J  (121.  -  ^} 
o-(t81.»-d) 


mm'" 

oe 

e( 
«^ 

oe>' 


•97*  48' 
20"  W 
88°  Oi' 
:  61*  48' 
SS*  SB* 
118'  87' 


cp 
cr 
cm 
en 
et 


40'  V 
56'  59 
•80*  41' 

eo*  4r 

67*  81' 


CO-  =    78°  llf 
rr*  =    78*  Sff 
nn'  =   68'  45' 

fl^  =  iir  tit 

o-ir'  =  U8*  44' 


Gryetale  (artif.)  short  prismatic  in  habit;  usnallv  in  capillary, fibrons,  staloctitiiv 
and  concretionary  forms ;  also  massire  and  palrenilent. 

Cleavage:  6- perfect ;  m  less  so.  Fracture conchoidal.  Brittle.  H.=  2.  0.  =  1'89 
-1*90;  1*79  Idria.  Luster  vitreous.  Color,  varions  ^ades  of  green,  passing  into 
white;  becoming  yellowish  on  exposure.  Streak  uncolored.  Snbtransparent  to 
translucent.    Tuste  sweetish,  astringent,  and  metallic 

Optically  +•  Ax.  pi.  ||  b.  Bx^,  ^  ^  =  ~  61°.  Dispersion  p  >  v,  inclined 
weak.    Axiiu  angles,  Dx.* 


SH.^  ^  86*  54' 
8[Ur  =  86'  40' 
iHmM  -  88"  W 


2Ha,  =  94*  18' 
SHo!;  -  M'  24' 
2Ho.bi  =  M'  46' 


/Jr  =  1-468 
/S,  =  1-470 
iSu  =  1*478 


2V„  =86°  211' (OMM) 
2V»j  =  86*  ir  *• 
8y..fat=8S- 614'  *' 


Coap. — Hydrous  ferrous  sulphate,  FeSO,  +  7H,0  =  Sulphur  trioxide  28'Si 
iron  protoxide"  25*9,  water  45'3  =  100.  Manganese  and  magnesium  BOmetanieB  re* 
place  part  of  the  iron,  the  former  in  the  varied  litckUe. 

A&aL— 1,  Jaaovsky.  Ber.  Ak.  Wfen.  79  (1),  187.  18T9.   2.  Camot.  I.  c. 
An  Impure  iron-maguesium  sulphate  from  Faluo,  sold  as  "  botryogeo,"  belongs  ben.  see 
aoalyses  by  Blaas,  Ber.  Ak.  Wiea,  88  (1),  1185.  1884;  Hockauf,  Zs.  Er.,  12.  858,  1886. 


SO, 

1.  Idria  G.  =  1-79    \  29  80 

2.  Utali.  Luckite  26  8 


FeO  MnO  MgO 

20-  37    —  4-60 

21-  7     1-9   0  2 


H,0 

45-07  99-84 

[43  2]  CaO  0-5,  insol.  7-2  =  100 


Fyr.,  etc.— In  tbe  closed  tube  yields  water,  aod  after  a  time  sulphurous  and  sulpbnrir  acids. 
On  charcoal  turas  at  first  brown,  then  red,  aud  finally  black,  b(.*comiug  nuignetic.  With  tbe 
fluxes  reacts  for  iron.  Soluble  in  lwi(»  its  weight  of  water,  and  the  aolutiou  is  blackened  by  a 
tiDctiire  of  nutgalls.  Exposed  to  the  air  becomes  oivered  with  a  yellow  powder,  whk;b  fi  tbe 
ferric  sulphate. 

Obs.— This  salt  usually  proceeds  from  tbe  decompodllon  of  pyriteormarcasile.whkb  readily 
afford  it.  if  oc-casionftlly  moistctitid  while  exposed  to  tlie  atmnsgthvre.  Occurs  nenr  OtMdar  in  ihe 
Earz;  Bodenmiils  in  Bavaria;  Faltin,  Sweden;  at  Hurler,  near  Paisley;  and  in  many  mines  in 
Europe  and  elsewhere.  Usualiy  accomiianies  pyrite  in  the  U.  States,  occurring  as  an  emorescakce; 
at  Copperas  Mt.,  a  few  mites  £.  of  Bainbridge,  Ohio,  it  is  associated  with  aium  and  pyrite. 

Luckite  in  from  the  "  Lucky  Boy  "  mine,  Butterfleld  Cafton,  Ulah. 

Baf.— '  Ber.  Ak.  Wien,  79  (1).  183. 1879,  measurements  of  tbe  pure  iron  sulphate;  tbe  pres- 
ence of  magnesium  in  varying  amounts  makes  a  sensible  change  m  angle,  cf.  Zeph.,  L  e.,  and 
Rg.,  Pogg.,  91.  325,  1854:  Schrauf,  Jb.  Min..  1,  236,  1HU6.    Cf.  epsomUe.  p.  938. 

»  Cf.  Brooke,  Aon.  Phil.,  6,  120.  1833;  Mir..  Min.,  550,  1852. 

R(immflsberg  sbowa  that  there  is  a  clase  relation  in  form  between  the  monoclinic  meUnteriie 
and  orthorliomhic  epsomite,  Kr.  Ch. .  425,  1881.  See  also  Schrauf,  Ber.  Ak.  Wien,  39, 894,  i860; 
Zeph-  1.  c.    »  I)x..  !N.  U,.  173,  1867. 

BouRHOLiTE.  Lefort,  C.  U.,  66,  91S.  1862.  An  Impure  sulphate  of  iron,  apparently  ft 
mixture  of  melanterite  and  a  ferric  sulphate;  from  Bourboule,  in  the  Dept.  of  Puy-de-DlMD^ 
EVaace.   Derived  apparently  from  tlie  aUeratloa  of  marcasite.   Lefort's  analyses  obtained: 


SO, 

38  04 
87-55 
35  33 


Fe,0, 
5  08 
8-71 

8-25 


FeO 
16-08 
18-88 
13-99 


H.O 

40-80  =  100 
89-91  -  100 
48-54  =  too 


It  is  a  friable  greenish  substance,  partly  soluble  in  water  and  partly  in  acida. 
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762.  MAZJ.ARDITB.    Cternof,  Bull.  Soc.  Hio.,  2. 117,  1679. 

Monoclinic,  Mid.    In  crystalline  maBses  with  fibrous  structare.  Colorless. 
Comp. — Hydrous  mauganese  sulphate^  MnSO*  +  7H,0  =  Sulphur  trioxide 
28'9,  manganese  protoxide  *i5'6,  water  45*5  =  100. 

Aaalyses  by  Carnot  and  Rioult  agree  closely,  I.  c.  and  App.  ui,  p.  73. 

P3rr.,  etc. — Easily  noluble  in  wuier.  Chauges  rapidly  ou  exposure;  effloresces,  becomes 
opaque,  and  finally  pulverutent.  Is  decomposed  by  stroog  beating,  losing  the  sulphuric  acid  and 
water,  and  leaving  a  reddish  brown  residue.  Caroot  obtained  from  a  solution  of  manganese 
sulphate  at  15°  C.  the  salt  MnSO*  -f<  SHjO  in  tricliuic  crystals;  but  at  a  temperature  of  0  C.  he 
obtained  monoclinic  crystals  with  the  composition  MnSO*  +  7H|0. 

Obt^Occurs  in  a  gray  clay-like  gungne,  with  qiiartz  sand  and  barlte.  From  the  allTer 
miae  "  Lucky  Boy,"  soulh  of  Salt  Lake,  near  Butterfield  Cafion,  Utah. 

763.  PISANITZI.  F.  Piaani,  C.  R.,  48,  807,  1859.  Pisaoit  Kmng.,  Ueb.  1850,  10.  1860. 
Cyanoferrite  A^m,  Tabl.  Miu. ,  6ft,  1865.  Cuproferrite  Dm  Ctokeaw,  N.  B. ,  157, 1867.  Kupfer- 
ttBenvitilol  Qerm. 

Monoclinic.    Axes  d  :  i :  <i  =  1-1609  :  1 : 1-5110;  fi  =  74*  38^'  =  001  A  100 
Dee  Gloizeaux'. 

100  A  110  =  48"  13^',  001  A  101  =  62"  26^',  001  A  Oil  =  55"  32^'. 

Fomu:  A (010, 1^1).  « (001.  0);m(110,  /);  m(108,  -f-i),  <(i01,  1-i);  0(011.  l-i);  ^(S'5'SS,A). 
»{il2.  i).     (889,  I). 

An^es  mm"'  -  *W'  27'.  ew  =  •20"  84'. «/  =  111'  4'.  eir  =  49'  ir,  nit'  =  tO'  6',  em  =  "TS"  W. 

In  concretionary  and  stalactitic  forms,  occasionally  showing  distinct  crystals. 
Cleavage:  c  easy.    Luster  vitreous.    Color  bright  blue.    Becomes  ocheroua 
externally.  Optically +■  Ax.  pi  |  6.  Bx«  nearly  |  axis  a.   Axial  angles,  Ilintze'. 

8H^r  =  86*   8'  2Hfc,  =  85°  53'  211^  =  85'  8' 

2Uor  =  94"25'  SHo.7  =  M°S9'  8Ho^  =  95*  SI' 

Comp. — An  iron  vitriol  (melanterite)  with  the  iron  in  part  replaced  by  copper* 
(Fe,Cu)SO,  +  7H,0. 

AnaU-Flaanl.  1.  c.   2,  C.  Hintze.  Zs.  Kr..  3.  809,  1878. 

SO.  FeO  CuO  H.O 

1.  Turkey  39  90  10  98  15  56  48-56  =  100 

3.  Tuscany  ^-84  vnd.  10-07  und. 

Pyr.,  etc. — B.B.  gives  with  the  fluxes  reactions  for  copper.   Otherwise  like  melaoterlte, 
Obs.— Occurs  with  chalcopyrite  at  a  copper  mine  in  the  interior  of  Turkey.    The  Interior  of 

the  miiieml  has  sometimes  dniHcs  of  minute  crystals.   Also  as  a  receot  formanon  at  the  mines  of 

chalcopyrite  and  pyrite  near  Miia^in  Marlttima,  Tuscany. 
Rel.— >  N.  R..  157,  1867.  *  Zs.  Er.,  2,  S09,  1878. 

764.  BmBBRITB,  CobaU  Vitriol  Sage.  J.  Phys.,  39,  53,  1791.  Kobaltvltrlol  _ 
Geblen's  J..  6,  157, 1808.  Red  Vitriol.  Sulphate  of  Cobalt.  Rhodbalose  Bmd.,  Tr..  2, 
1883.     Bieberit  ^afel.,  Handb.,  489,  1845. 

Monoclinic.  Axes  aih:d=  1-1815  :  1  :  1-5335;  75"  19}-'  =  001  A  100 
Marignac'. 

100  A  110  =  48°  49',  001  A  101  =  43"  23',  001  A  Oil  =  56"  0'. 

Fomu :  m  (110.  /)  t  (lOl.  1-i)         o  (Oil,  14)  n  (121,  -  2-&) 

b  (OlO,  •-*)        /  (103,  -  f  i)        0  (018,  fi)        r  (111,  -  1)         r  (121,  8^) 
e  (001,  0}         V  (101,  -  1-i) 

mm'"  =  *9r  38'  ee^  =   53'  36'  cr  =  55'  88'  ev  =  78'  18" 

«   20"  89-  «i'=H3''  0*  «n=80°a4'  rr'  =x  78'  C 

cv      ss    4S'  22  «  =  •56'  0'  en  =  67^  86'  nn'  =■  116"  48+' 
ct      =    61°  Si- 


Digitized  by  Google 


944 


BULPSATSa.  OSB0MATE8,  BTa 


TTsually  in  stalactiteg  and  crnsts,  iuresting  other  minerals. 

G.  =  1*924,  artificial  cryetals,  SchifiF.  Lufiter  vitreoDB.  Color  fiesb-and  rose- 
red.   Subtranspat-ent  to  translucent.   Friable.   Taste  astrinsent. 

Comp. — Hydrous  cobalt  sulphate,  GoSO,  +  7H,0  =  Sulphur  trioxide  2^i-5. 

cobalt  oxide  26-6,  water  44*9  =  100. 

Pyr^  etc.— In  a  matnuB  yields  water,  and  when  strongly  heated,  sulphur  dioxide.  6ht?t 
blue  bead  witb  borax. 

Oba.— In  the  rubbish  of  old  mines  at  Bieber,  in  Hesse;  at  Leogang  in  Salzbui^;  at  In* 
Punias,  near  Coplapo,  Cklll. 

Beiidatit's  name  JZAodAafoM  is  not  an  admissible  derivative  from  poSoett.  rim-^olond.t'ji 
aki,  $alt,  aud  is  uomiiierulogfcal  to  its  termiuatioo;  it  should  have  been  RhodotialUe.  Ia>'.'3'. 
of  making  it  rigtit  (in  which  case  it  would  be  no  longer  Btiiidant's  name),  it  appears  betur  > 
adopt  the  name  applied  by  Haidinger,  denved  from  the  longest  known  locality. 

Ref.— ■  Mem.  Soc.  Pbya.  Geneve,  14,  345,  1855.    See  also  Rg.,  Kr.  Ch..  1,  419. 188I. 

CuPROMAONBHiTE.  Scocchi,  Rend.  R.  Accad.  Sc.  Napoli,  Oct.,  18721  2s.  G.  Ges..  24.  .Vi? 
Found  at  Vesuvine  ns  a  product  of  the  eruption  of  April,  1872,  in  bluish  green  crust*:. conoiit!'.: 
of  copper  ritiiol  and  sulpbate  of  magnminm.  From  the  solution  cr^tals  are  obtained  taaTing  tiie 
composition  (Cu,Mg)SO«  -|-  7H|0.  aud  isomorphous  with  iron  vitriol. 


766.  OBAIiOANTHITB.  XdXKav^ov,  Chalcanthum  pt.^  DiotetM'.,  PUn..  Atramecttia 
wsruleum,  Agrie.,  Oemer.  Vitriolum  Ciipri  =  V.  Cypri  =  V.  Veneris,  Wall..  Crontt.  Sulrliaif 
of  Copper,  Blue  Vitriol,  Copper  Vitriol.  Kupfervitriol  Oerm.  Couperose  bleue,  Cuivre  w.iw'. 
Fr.  Vitriolo  di  Rame  Ital.  Cyanose  Beud.,  Tr.,  2,  486,  1883.  Cbalkaulhit  c.  KobeU,  Tsftln. 
81,  1853.    Vitriolo  aziil  Span. 

Triclinic.  Axes  a-.h-.i-  0-56562  :  1  :  0-55067;  a  =  82"  21^',  yS  =  73=  Uf 
Y  =  77°  37i'  Kupffev'. 

100  A  010  =  *100"  41',  100  A  001  =  lOS*"  37J-',  010  A  001  =  94"  21i'. 


Forms*: 

a  (100;  i-i,  n  Hlr.) 
h  (010.  i-l,  r  Mir.) 
«  (001.  0,  o  Mir) 


d  (210,  i-S  ) 
i»  (110,      t  Mir.) 
A  (120.  i-5') 
a  (180.  t-3') 


/  (8i0.  i-i) 
T  (Ho,  7-S) 
Jf(liO,  V.mMlr.) 

*  (Oil,  1-i') 


e  (021.  24')  t  (121,  2-J 

?  (Oh, 'I-l)  ,1131.^3. 
^(Oai,  a-i) 

P  an,  1) 


ad 

15°  47' 

mp 

am 

SO'  61' 

e$ 

62' 95' 

ah 

58"  34' 

HL 

69*10' 

btn 

•69'  50' 

•109  ' » 

aU 

25'  59' 

kp 

SO  ' 28* 

mM 

56°  50* 

as 

B8*M' 

ek 

29"  18' 

bp 

•7«'88- 

ev 

49'  82' 

bi 

55*  2i' 

eq 

37°  30' 

bx 

40'  47 

eiB 

44'  51' 

bt 

41'  14' 

ep 

64' sr 

cot 

lor  17' 

54*  2i' 

Crystals  commonly  flattened  \  p.  Occurs  also  massiye,  stalactitic,  renifornt, 
sometimes  with  fibrous  structure. 

Cleavage:  M,  m,  p  imperfect.  Fracture  conchoidal.  Brittle.  H.  =  3-.i. 
G.  =  2'12-2-30.  Luster  vitreous.  Color  Berlin-blue  to  sky-blue,  of  differeot 
shades;  sometimes  a  little  greenish.  Streak  uncolored.  Subtransparent  to  trsni- 
lucent.    Taste  metallic  and  nauseous. 

Optically  — .     Acute  bisectrix  in  the  right  qnadraat  behind;  a  plan«,i^ 
the  following  angles,  Pape'  (see  Introduction,  p.  ixxiii) : 


normal  to  it  makes 

iiifl=81'81' 


Dispersion  p 
D  line,  Pape*: 


J(»'  =  48"  41' 
Axial  angle,  2V  =  56"  2'. 


Also 


a  =  1-5156 
a  =  1*5140 


=  1-5394 
1-5868 


K  =  1-5464 
y  =  1-6488 


BefractlTe  indices  for  tbe 
2E  =  W  1'  K.« 
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Coapk — Hydrous  cuprio  enlphate,  CuSO«  +  5H,0  =  Sulphur  triozide  32-1, 
'  eupric  oxide  31-8,  water  36-1  =  100. 

Tyr^  «to^Ia  tlie  closed  tube  yields  water,  aud  at  a  higher  teaipersture  sulphur  triozide. 
B.B.  with  soda  ou  charcoal  yields  melalUc  copper.  With  the  fluxes  reacts  for  copper.  Soluble 
Id  water;  a  drop  of  ihe  solution  pliiced  on  a  surface  of  irou  coats  it  willi  metallic  copper. 

Obs. — Fouud  in  waters  issuing  from  mines  and  in  connection  wilh  rooks  contaiaing  chal- 
copyrite,  by  the  alteratiuu  of  wliico  it  is  formed.  Souieof  its  foreign  localities  are  the  Rammels- 
berg  mine  near  Qoslnr  in  the  Harz;  Falui:  in  Sweden;  at  Piirys  mine,  Anglesea;  at  various 
minea  in  Co.  of  Wicklow;  formerly  In  crystals  an  inch  long  at  Tin^  Tang  mine  in  Gwennap; 
also  Rio  Tinto  mine,  Spain.  Tlie  waters  of  the  Rio  Tinto  mine  haveyielded  annually  1,800  cwt. 
of  copper,  consumiu^  2,408  cwt.  of  irou.  At  Wicklow  aliout  500  tons  of  iron  were  laid  in  the 
pits  at  one  time,  and  in  about  12  months  the  bars  were  dissolved,  and  each  ton  of  irou  yielded  1) 
to  S  tons  of  a  reddish  mud  which  was  cement  copper  (Cementkupfer  Germ.)  couiainiug  for  erery 
ton  16  cwt.  of  pure  copper.  It  has  been  observed  at  Vesuvius  among  the  products  of  the  erup- 
tion of  1855;  at  Copiapo.  Chili,  with  stypticite. 

Found  at  the  Hiwassee  copoer  mine,  also  in  large  quantities  at  the  Isabella  and  other  mines, 
in  Polk  Co.,  Tennessee,  30  m.  from  Cleveland;  at  the  Canton  mine,  Georgia,  In  Arizona,  at 
the  Yavapai  mine  near  Clifton.  Graham  ikt.,  and  at  Jerome.  Yavapai  Co. 

On  the  ancient  chaleanthum,  seep.  645.  Beudant's  name  cyajuue  (with  cyoTion'fs  derived 
from  it.  from  x-iiaKos)  is  rejected  like  other  names  in  which  the  terminal  a  of  the  Greek  is 
retained.    Moreover,  chalcaniMte,  meaning  Jl(7«i«"s  of  capper,  is  old  and  good. 

Ref.— ■  Pogg..  8,  218,  1826.  »  Mir.,  Aliu.,  556,  1852.  Gdt.,  Index,  2,  277,  1888.  '  Pape, 
Pogg.,  Erg..  6.  85.  1878;  cf.  also  lb..  138,  864.  1868  (corrosion  elUpsoid,  etc.).  *  Kohlrausch. 
Za.  Kr..  a.  103.  1877. 

766.  STNaBNTTB.  v.  Zepharotnek.  Lotos,  187,  218,  June,  1872;  Ber.  Ak.  Wien,  67  (1), 
128,  1873.   KalusziteiZuiniif.  Mio.  Mltth.,  117, 187S.   Ealk-Kall-Sutfat  ff«nn. 

Monoclinic.  Axes  d  :  ? :  i  =  1-3699  :  1 :  0-8738 ;  =  •76*'  0'  =  001  A  100 
Zepharovich'. 

100  A  110  =  53"  2J',  001  A  101  =  28"  12',  001  A  Oil  =  40"  17^. 


Forms*: 

a  (100,  U) 
b  (010.  ^i) 

c  (001,  O) 

h  (810,  ^S) 


k  (610,  U) 
I  (410,^4) 
0(810,  ^) 
A  (210,  i-i) 
*  (WO, 


m  (110.  /) 
g  (120,  i-^) 

fi  (208^ -i-i) 
r  (101.- 1-1) 


u  (101,  l-i) 
0  (SOl.  2-i) 
q  (Oil,  1-0 

o  m,  - 1) 


"(ill.  I) 

«  (SSl,  2) 
»•  (411,-44) 
«  (^1,  »•$) 


•28°  53f' 
47-  48^ 

CO 

42*  ir 

cm 

81'  38* 

67°  13' 

ceo 

61'  V 

mm'" 

106°  5- 

cx 

71°  46' 

9ff' 

41"  14' 

ao 

5S°  40i' 
•79'  22' 

or 

47'  48' 

a  oo 

a'u 

67°  48' 

72°  55 

o'v 

48°  11' 

oo' 

65'  CO' 

99' 

80'  85' 

77'  er 

Twins:  tw.  pi.  a,  observed 
in  the  lamclliir  aggregates;  also 
on  artif.  cryst."  Crystals  pris- 
matic and  flattened  K^;  faces 
a  Tertically  Bti-iated,  also  i9.  X. 


m 


c 

C    «' y 

P  \ 

Fig.  I.  2,  After  Rumpf. 


Cleavage:  m  perfect;  (I  also  perfect.  Fracture conchoidal.  Brittle.  H.  =  2*5. 
G.  =  2-6U3.  Luster  vitreous.  (5oIorless  or  milky-white.  Transparent  to  trans- 
lucent. 

Optically  -.    Ax.  pi.  J_  A.   Bx  A  «!  =  +  87"  14',  hence  nearly  _L  a. 


8E,  =  41'  88' 
41'  85'  2E»-W 


2E,  =  44' 


2Bfc,  -  40°  45'  TBch.« 
2V,  =  28'  81'      aVbi  =  89*  24'  Vrba.* 


3^  s=  41'  85'      SE»-W2Sf      0  =  1*65 

CoiB^— CaSO..K,SO,  +  H,0  =  Sulphur  trioxide  48*8,  lime  17-1,  potash  28'6, 
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water  5*5  =:  100;  or.  Calcium  sulphate  41*5,  potassiam  sulpliate  53*0,  water  5-5 
=  100. 

.—1,  UUIk.  Jlin.  Mitth.,  120,  1873.  %,  Vftlker,  Ber.  Alt.  Wlen,  M  (1),  197, 183. 


SO.  CaO         EiO  H.0 

1.  I   48-44         16-88         28-56         5-47-  =  M-3« 

S.  49-04        16  97        38  08        5  85  (also  0-46  MgO)  =  M-8» 

'  Also  in  ooe  anal.,  1-42  Na,Cl. 

Pyr^  ato.— In  the  flame  of  a  Buoseo  gas-burner  becomes  milky,  colon  the  flame  vfoki.  ted 
melts  easily  to  a  colorless  (on  cooling  wliite)  bead,  with  a  cirstalllne  granular  texture.  In  ciw«ii 
tube  gives  off  water,  decrepitating  violently.  Easily  attacked  by  water,  dissolving  in  part  vi:ft 
the  separatiuQ  of  calcium  sulphate.  Vrba  found  that  one  part  of  syngenite  dissolved  in  40Ci  yj. 
of  water,  like  gypsum. 

Obs.— Found  in  cavities  In  halite  at  Ealusz.  East  Oalicia;  it  occurs  below  the  level  of  tU 
"Abraum  Salts"  (p.  933),  and  in  gypsum-anbydrlte-beariog  rock  salt.  Name  derived  fruc 
avyyerns  (related),  alluding  to  its  close  relation  to  polybalite. 

ArtiL— The  artificial  salt  is  well  known;  it  was  described  hy  Miller*  and  Lang'ason)^ 
riiombic.  which  has  led  to  the  supposition  of  dimorphism^.  Ii  is  shown,  however,  by  Zei-faam- 
vich  that  the  natural  and  artificial  salts  are  identical  and  both  moDOcIinic,  but  the  ]i'v.i 
often  twlDS. 

ReL— '  Ber.  Ak.  Wien.  67  (1).  138,  1878.  »  Brz.,  Min.  Mitth.,  47.  1873.  also  Zeph-. :  t 
'  Min.  Mitth.,  198,  1872.  *  Lotos.  212,  1872.  quoted  by  Zeph. :  cf.  also  Murmano  &  Rotter,  ha 
Ak.  Wien,  34.  135. 1859.  '  J.  Ch.  Soc..  3,  848,  1850,  Min.  Mitth..  47.  1873.  'Lang,  Ber. ik 
Wien,  61  (1),  194.  1870.   *  Rumpf,  p.  123;  llg..  Kr.  Ch..  446,  1881. 

767.  LOWlUTkl.   LOweit  Haid.,  Abb.  Oes.  Wiss.  Prag,  4,  1846;  Haid.,  Ber.  Fr.  KiL 
2. 266,  1847.  Loeweite. 

Tetragonal.  Cleavage  octahedrons  yield  the  angles  68°  16'  and  74°  58'.  Mu- 
sive,  cleavable. 

Cleavage:  basal, distinct;  prismatic, imperfect;  octahedralin  traces.  Fracture 
conchoidal.  H.  =  2-5  —  3*0.  G.=  2-376.  liuster  vitreous.  Color  yellowisb-wfaite 
to  honey-yellow,  also  reddisli.   Taste  weak. 

Optically  uniaxial,  positive.  Double  refraction  strong;  co  =  1'491,  6  =  1'4H 
Haid. 

Comp, — Hydrous  sulphate  of  magnesium  and  sodium,  MgSO,.Xa,S0,  4-2jH,0 
=  Sulphur  trioxide52'l,  magnesia  13-0,  soda20'2,  water  14*7  =:  100;  or, MagnesiniB 
sulphate  39-1,  sodium  sulphate  46*3,  water  14-7  =  100. 
AnaL— 1.  Karafiat,  1.  c.   S,  Hauer.  Jb.  G.  Reichs.,  605. 18M. 

80,  MgO  Na,0  H.O 

1.     52-35  12-78  18  97  14  45  Fe,0,,Al,0,  0  66  =  98-21 

9.    53'S3  14-81  18-68  14  80  Fe.O..NaCl  tr.=  100-38 

Obs.— Id  pure  crystalline  masses  an  inch  thick.  Involved  with  foliated  anhydiite, at  the  b±l 
salt  mine,  Austria, 

Named  after  A.  LOwe  of  the  Mint. 


768.  BLODITB.  BlQdit  John,  Unters.,  1811.  Astrakanit  O.  Base,  Reis.  Ural.  2,  O. 
371,  1842.    Simonyit  Taehirmak,  Ber.  Ak.  Wien,  60  (1),  718,  1869.    Warthite.  Bloedite. 

Monoclinic.  Axes  d:h:d  =  1-34940  :  1  :  0*67048;  /S  =  79°  21i'  =  001 A  U» 
Groth  and  Hintze'. 

100  A  110  =  52°  59',  001  A  101  =  24°  6',  001  A  Oil  =  •33"  23'. 

Forma*:  n  (310.  t-S)  r  (101.  1-i)*  w  (112, «  •  (212. 1-2) 

a  (100,  t   (830.  i-I)  j  (201,  2-i)  u  (ill,  1)  «  (121,-2^ 

b  (OIQ,  44)  m  (110,  /)  d  (Oil,  p  (521,  3)  m  (I81.-Mj 

c  (001,  Oi  r  (120,  i-h)  e  (031.  3-1)  (  fSU,  8-8)  a  (131. 3^) 

A  (810.  ^.8)  "  p  (111.  -  1)  •  ^ 
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047 


1. 


a. 


W" 

— 

47°  42' 

CO 

52° 

-1  A' 

10 

nn'" 

— 

67°  ft' 

«f 

61° 

48 

W" 

88'  68' 

— 

82° 

tor 

58 

mm'" 

— 

105"  58' 

a 

— 

55° 

16i' 
4' 

41°  19* 

60° 

mm' 

28'  18' 

ad 

81° 

8' 

cr 

38'  16' 

a'u 

75° 

13' 

eq 

dd' 

50°  6' 

VP' 
««' 

•57" 

43i' 

66°  46' 

65° 

9f 

59' 

ee' 

105°  87' 

oo 

91° 

cp 

•86°  55' 

95' 

88' 

cm 

88°  sr 

u' 

117' 

89* 

ete 

33'  15i' 
43^  5' 

64° 

44' 

cu 

8S° 

86' 

68°  82' 

Fig.  1,  S,  StasBfurt,  after  Oroth. 


In  short  prismatic  cryBtals 
often  highly  modified.  Also  massive 


granular  or  compact,  also  somewhat  fibrous. 

Clgavage  not  observed.  H.  =  2  5.  G.  =  2'22-2*28,  Luster  vitreous.  Colorless 
and  transparent  to  bluish  green,  redditsh  yellow  and  translucent;  also  flesh-red  to 
brick-red.    Taste  faint,  saline  and  bitter. 

OpticaUy-,  Ax.  pi,  |  A.  Bi^  A  «J  =  -  44"  48',  Bxw  A  <*=  -  43'*  21'..  Axial 
angles': 

aH«  =  71'  ir        8Ho.r  =  112"  38'  2V,  =  70°  y  A  =  1-500 

aiUbi  =  73"  22'  2Ho.u=:   106°  05'  .-.  aVu=78'84' 

Var. — Tbe  original  bUidite  from  lechl,  analyzed  by  John,  was  massive,  somewhat  fibrous, 
flesb.red  to  brick-red  ia  color,  a.ud  splintery  in  fracture.  Tbe  attrakaaUe,  from  Dear  Astrafchaa. 
was  in  wbitisb  crystals.  Simonyite  from  Hallstadt  was  supposed  to  differ  from  blOdite  in  not 
^oresctng  Id  the  air,  which,  however,  has  been  shown  not  to  be  true  of  the  characteristic 
mineral. 

Corap. — Hydrous  sulphate  of  magnesinm  and  sodium,  MgSO,.Na,SO.  +  4H,0 
=  Sulphur  trioxide  47*9,  magnesia  12-0,  soda  18*6,  water  21*6  =  100;  or^  Magnesium 
sulphate  36  4,  sodium  sulphate  42'0,  water  21-6  =  100. 

Analyses  agree  closely  with  the  formula;  one  by  Paul,  Stassfurt,  gave:  SOi  48'14,  MgO 
11-97,  Na,0  18-55,  H,0  31-60  =  100-26,  2a.  G.  Ges..  23,  671,  187X  ;  see  also  5th  Kd.,  p.  659; 
Tschermak,  1.  c.  (simonyite);  Zlmmermann,  Stassfurt,  quoted  by  Luedecke,  1.  c.  «t  al.  FouUon 
obtained  a  somewhat  abnormal  rompositioo  (12'6  MgO,  24  HiO,  etc.)  for  blOdite  from  Usll  in 
Tyrol  (Jb.  G.  Reiciia.,  38,  1,  1888). 

Pyr^  etc.— Heated  loses  water  rapidly;  at  a  red  heat  fuses  quietly  to  a  transparent  globule, 
which  is  white  on  cooling.    Somewhat  deltqiiesceot  In  a  moderately  moist  atmosphere. 

Oba.— From  tlie  sail  mines  of  Ischl;  at  Hallstadt  {aimonyite)  in  lliin  layers  between  rock  salt; 
at  Stassfurt  in  crystals,  sometimes  an  inch  across,  on  the  massive  mineral  or  on  carnallite.  Also 
from  salt  lakes  near  Astmklian,  east  of  the  mouth  of  the  Volga;  the  soil  of  the  country  near 
Mendoza,  between  San  Luis  de  la  Punta  and  the  foot  of  the  Andes,  especially  east  of  San  Juaii. 
oocurrlng  iu  imperfect  crystals  at  the  junction  of  two  layers  of  common  salt,  one  to  two  feet 
below  the  surface.  Also  common  In  northeni  Chill  in  the  Panipa  del  Toro,  Atacama  (Dieize, 
Zs,  Kr.,  19,446.  1891),  and  at  Cerros  Pintados,  in  Tarnpaca  (Schulzc,  Vh.  Ver.  Santiago,  2,  54. 
1889).    In  India,  in  rock  salt  iit  tbe  Varcha  mine.  30  miles  from  Sliahpur,  Punjab. 

Named  after  the  chemist  and  mineralogist  UlOde.  Simonyite  from  F.  Simony,  who 
discovered  the  Hallstadt  locality. 

Ref.— '  Stassfurt.  Zs.  G.  Ges..  23.  670,  1871;  also  Rath.  Po^g..  144,586,  1871.  ■  See  Grot h, 
and  Hintze,  1.  c.  and  vora  Ratli.  1.  c.  Brezlna  noted  on  rimom'ite  e,  n,  ffl,  d,  p,  Ber.  Ak.  Wieu. 
60  (1),  718,  1869,  Min.  Mitth.,  20,  1872. 

•  Schimper,  Punjab,  Zs.  Kr.,  I,  71,  1877. 

«  Luedecke.  Zs.  Nat.  Halle,  59,  167,  1866.  Cf.  also  Backing,  Douglashall,  Westeregein,  Zs. 
Kr.,  16,  568,  1889. 

A  sulphate  of  magnesium  and  sodium  having  the  formula  NaiSOt.4MgS04  7HaO  is  men 
ti<med  by  Domeyko  as  occurring  at  Canota,  55  miles  from  Mendoza,  Argentiiie  Republic.  An 
uiaJyBis  gsve: 


BO.  88-45  HgO  U-00 

It  is  fibrous  In  structure,  white,  translucent 


Na,0  4-60 


HsO47i>0=100 
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769.  BOUSSmaAUIAITB.  E.  Beehi,  C.  R.,  AS,  588,  18S4.   Cerbottt  ft  iW  Wk. 

Ann.,  Suppl.  Bd.  8,  I,  1872. 

MoQoclinic  Forartif.  cryst-^azes^  ilid  —  0*7438  : 1  :  0*4862;  fi=  7V  iff 
=  001  A  100  Brooke'. 

100  A  110  =  35"  15',  001  A  101  =  27"  17i',  001  A  Oil  =  24*  47*'. 

Forma :   b  (010,  t^i),  e  (001,  0);  m  (110,  /),  I  (180.  ii),  n  (301.  -       r(301,       9(011,  IJ}, 

©(111. -1),*  (ill,  1). 

Angles:  mm'"  =  *7D'  80*.  »'  =  60*  80',  en  =  41'  26'.  er  =  •64°  SC,  go*  49*  8U',  «  = 
aa"  44i ,  «»  =  W  15',  M  =  44°  11 V,  (w*  =  87'  40  ,  *^  =  65'  2»'. 

Crystals  prismatic  (m)  with  c  prominent.    Q.  =  1'68-1'72.    Bx  nearly  \  i. 

Ax.  pi.  I  b.   Axial  angles  and  indices,  Ueusser*: 

2E,  =  77°  26'  2E,  =  77-28  2Em  =  75"  50' 

A  =  1-46772  fij  =  1-47369  =  1*48461 

Comp. — A  hydrous  sulphate  of  ammonium  and  magnesium  (NHJ,SO^.HgSO 
6H,0  =  SO,  44-4,  MgO  11  1,  (NHJ.O  14  4,  H,0  30*0  =  100;  or.  Ammonium  snl- 
phate  36*7,  magnesium  sulphate  33*3,  water  30*0  =  100.  • 

AnaL— 1,  2,  O.  Popp.  1.  c:  1  of  crystals  obtained  by  recrystallizatlon;  2,  crysUUIzed  product 
f Tom  evaporation  of  lagoon  waters. 

SO,         MgO      (NH4),0  H,0 

1.  I  44  88         11  05         9-88         85  16  =  99-98 

2.  I  44  80        10-27        9  83        84  67  FeO  0  38,  MnO  0  78.  CaO  0-84  =  IWHH 

Obe.— Occurs  in  the  water  of  the  boric  acid  lagoons,  Tuscany,  e^ecially  at  the  fumsic^  of 
Monte  Cerboli;  the  amuunt  increases  as  the  quantity  of  borou  diminishes. 

Ref.— >  Anu.  Phil.,  7,  117,  1834.  Cf.  Kg..  Kr.  Ch.,  447,  1881.  *  Heusser,  Pogg,  91,  SIM, 
1854. 

A  soft  white  mineral  occoiring  in  insular  granular  masses  in  Sonoma,  Califoniia,  gare 
Ooldamitb:  SO.  88  86,  MgO  ISM,  (KHOiO  0-08,  HiO  40-65  =  100.  O.  =  1-97.  Fn&Acad. 
Pbilad.,  264, 1876. 


760.  PIOROMEBrm.  PIcromeridejftvxeeAt,  Mem.  Incend.  Vesuv..  191, 1855.  Pikromerit 
Bg.,  Min.  Ch.,  281,  1860.    Schoenite  E.  Beichardi,  Jb.  Miu.,  602,  1866,  840,  1866. 

Monoolinic  Axes &:h  :  i  =■  0*7266  : 1 :  0*4900;  /3  =  *75"  12'  =  001  A lOO 
Soaochi '. 

100  A  110  =  *35"  5',  001  A  101  =  29"  5^,  001  A  Oil  =  *25"  21'. 

e  (001,  0)  n  (130. 

m  (110,  /)  t  (180,  i^)* 

u  (280,  >-{)* .         «  (Sol.  2^) 

M  =  68M9' 
as'  =  60"  42* 
«0  -  84°  81' 


nn' 


Foxms': 

a  (100.  i-i) 
b  (010,  »4) 

=  70°  10' 
=  87°  1' 
=  70°  68' 
s=  00°  46i' 

1. 


em  =71'  SBT 
on  =  44*  14' 
Off*  =  88°  S4' 


g  (Oil.  U) 

0  (111,  -  ly 
«(in.  1) 

««'  =  48*  SSr 
M  =  49°  11' 
afu  =  68'  44' 


3. 


Figs.  1-S,  Aschersleben,  Luedecke. 
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As  a  white  crystalline  incrustation;  the  solution  of  this  (VeeaTins)  yielded 
Scacohi  the  cryytafs  described  by  him.  G.  =  2*10-2-^.  Also  rarely  in  nataral 
crjetala,  f.  1-3,  Luedecke. 

Optically  +.  Ax.  pi.  \  b.  ac=  -  V  0'  or  ta  —  13"  48',  hence  Bi»  A  ^  = 
-  76"  13'.    Diapersion  p  >  v.   Axial  angles,  M.  &  R.* 

2H  =  48"  23'     3£  =  74'  8'    aV  =  48'  81'         -  1-468    /?,  =  1-470    jffw  =  1*4W 

Also,  Des  Cloizeaux  <: 

2E,  =  72°  30'  2E,  =  71°  18'  3Vr  =  47°  37  y?r  =  1-468 

Camp. — Hydrous  sulphate  of  magnesium  and  potassium,  MgSO«.K,SO,  +  6H,0 
=  Sulphur  trioxide  39-8,  magnesia  9'9,  potash  23*4,  water  26*9;  or,  Magnesiam 
sulphate  29-9,  potassium  sulphate  32-2,  water  26*9  =  100. 

AnaL— 1,  2.  H.  Reicbardt,  Jb.  Min..  602,  1665;  340,  1866.  8,  Staute,  Zb.  Nat  Balt^  58, 
65S.  1886.   4.  Rouutbal,  Ibid.   6,  Niedzwtedzki,  Vh.  O.  Retchs.,  149,  1800. 


SO, 

MgO 

K,0 

H,0 

1.  Leopoldaball 
8. 

8»-74 

10-40 

28-28 

36-87  CI  0-28  =  100-87 

88  02 

11-56 

2282 

[3e-29]  CI  0-81  =  100 

8L  AschenlebeD 

8(4  85 

9-64 

28-01 

28  49  =  90  99 

4. 

8&-49 

1040 

28-90 

26-54  CI  0-09  101-41 

5.  Galusz         a.  8-10 

89-78 

1001 

38-8S 

86  71  Na>01M,  010  48  = 

Pyr.,  etc.— Loses  11  p.  c.  water  at  100*,  and  all  tbe  rest  by  heating  to  188",  Reicbardt 
According  to  Qrabara,  tbe  arllflcial  salt  losfs  its  water  wholly  at  132°. 

Obs.— Found  at  Vesuvius  among  tlie  salta  produced  at  tbe  eruption  in  1855.  iu  crystals 
along  with  crystals  of  cyanoclirofte,  au  isomorpbous  species  in  which  copper  replaces  the  magne- 
sium. Further  as  a  thin  iQCrustHtlon  upon  the  katniie  of  Leopoldshall,  Stassfurt  (feAMntttf);  also 
at  Aschersleben  iu  tbe  kalnite  region;  with  kainite  at  Galusz  iu  £ast  Galicia. 

Named  from  wiKpoi,  bitter,  sod  itdpoi,  part,  in  allusion  to  the  magnesium  present 
Sehoenite  is  for  tbe  mining  officer  Scboene  of  Leopoldshall. 

Raf. — '  L.  c.  The  ariiflcial  crystals  have  been  measured  by  Brooke,  Murmann  and  Rotter, 
and  Rammelsberg  with  results  agreeing  for  the  most  part  with  the  above,  of.  Kg.,  Kr.  Cb.,  1,  448, 
1881.  ■  Luedecke,  Zs.  Nat.  Halle,  68, 651, 1885.  *  Murmann  and  Rotter,  Ber.  Ak.  Wien,  34, 142. 
1869.   4Dz.,  Propr.  Opt,  a,  51,  1859. 


761.  OTANOOHHOITE.    Cianocroma  SeaeeJti,  Mem.  Vesuv.,  191,  1855. 

Monoclinic.    Axes  a  :h:&  =  0-7477  :  1  :  0-5052;  /?  =  •75'*  30'  =  001  A  100 
Scacchi'. 

100  A  110  =  •35'*  54',  001  A  101  =  38"  13',  001  A  Oil  =  26"  3f' . 

Forms:  a  (100,  i-i),    b  (010,  U),   e  (001.  O);    m  (110,  /);   7f  (lOl,  14),   « (301.  84); 
#(011,  1-i);   n(ill,  1);  (121, 

Angles :  M  =  68'  10*,   en  =  44°  81',    nn*  =  49°  89',   mh'  =  85'  82t',   em'  =  "SS"  88'. 

In  crystalline  crusts  of  a  clear  blue  color,  crystals  obtained  from  solution. 
Artif.  crystals  of  this  salt  have  been  measured  by  Brooke*. 

Optically  +.  Ax.  pi.  |  b.  ac  =  +  4°  23'  or  ta  =  18"  53',  hence  Bx.  A  ^  = 
—  71°  7'.   DisperBion  p  >  v.   Axial  angles,  Murmann  and  Rotter': 

2H  =  49°  89'     2E  =  TO"  12'     2V  =  48'  68'     fl,  =  1-489     /?,  =  1-491  =  1-498 

CoMp. — Hydrous  sulphate  of  copper  and  potassium,  GuSO^.KjSO^  -|-  6H,0  = 
Sulphur  trioxide  36*3,  cupric  oxide,  17*9,  potash  21-3,  water  24*5  =  100;  or» 
Capric  sulphate  361,  potassium  sulphate  39*4,  water  24*5  =  100. 

OlM.— From  tbe  saline  crusts  formed  on  tlie  lavas  during  the  eruption  of  Vesuvius  in  18>^5. 

N»raei  in  allusion  to  the  color  from  Kuaros.  btue,  and  xooa,  color.  Scaccbi's  name  has 
been  cbaoged  to  the  above,  in  order  to  secure  the  termination  ite  and  avoid  ambiguity  (the 
mineral  containing  no  chmme). 

R«£->  L.  c.  *  Ann.  Phil.,  7, 118, 1834.  ■  Ber.  Ak.  Wten.  34,  169,  18B9.  Cf.  Rg.,  Kr. 
Ch.,  1,  -482.  1881. 
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7S2.  POLTHAUTZl.   Polyhalites  Sirvm,,  Comment.  Boc,  R.  QflltiDg.,  4, 188.  PblThiKt 

Strom.,  Uuters.,  1,  444, 1821. 

Probably  monoclinic'.   Usually  in  compact  fibrous  or  lamellar  masses. 

Cleavage  easy  in  one  direction.  H.  =  2-5-3.  G.  =  2-769;  2'784  Pfeiffer. 
Luster  resinous  or  slightly  pearly.  Streak  red.  Color  flesh-  or  brick-red,  some- 
times yellowish.  Translucent  to  opaque.  Taste  bitter  and  astringent,  but 
very  weak. 

"  Comp. — Hydrous  sulphate  of  calcium,  magnesium,  and  potassium,  2CaS0^. 
MgSO,.K,SO,  +  2H,0  —  Sulphur  trioxide  53-2,  hme  18-6,  magnesia  6-(i,  potash  15-6, 
water  6*0  =  100;  or.  Calcium  sulphate  45*2,  magnesium  sulphate  19'9,  potasBium 
sulphate  38-9,  water  6*0  =  100. 

Analyses  conform  closely  to  the  formula  after  deduction  of  impurities  (NiiCI,FeiOi,  etc.); 
see  5tb  Ed.,  p.  641:  also  Schober,  Bercbteogaden.  Jb.  Min.,  578.  1869;  v.  Lill.  Stebnfk.  Galiriiu 
Min.  Milth,  88,  1874;  £.  FfeUfer,  tStassfurt  [Arch.  Pbonu.,  319.  18811,  Zs.  Kr,  10, 
1885.  e%  al. 

Pyr.,  etc.— Id  the  closed  tube  gives  off  water.  B.B.  fuses  at  I  S,  colors  the  flame  yellow. 
On  charcoal  fuses  to  a  reddisb  globule,  wbicli  in  R.F.  becomes  white,  and  on  cfiollog  bus  a  salige 
hepatic  taste;  witb  soda  like  gmuberite.  With  fluorlte  dues  not  give  a  clear  bead.  Pirtiallj- 
soluble  in  water,  leaving  a  rt«idue  of  caldum  sulphate  which  dissolves  in  a  large  amoant  of 
water. 

Oba.— Occurs  at  the  mines  of  Iscbl,  Ebensce,  Aussee,  Hallstadt,  and  Hslleln  in  Aiif^lria. 
witb  common  salt,  gypsum,  and  anhydrite;  at  Bi^rcbtesgaden  in  Bavaria;  at  tiiassfurt.  cf.  kieser- 
ite,  p.  9S3:  at  Stebnik.  Galicln;  at  Vic  iu  Lorraine. 

The  name  polylialite  is  derived  trom  xoXtji,  many,  and  aA$.  talt,  in  allusion  to  the  nmnber 
of  salts  in  tlie  constitution  of  tbe  minentl. 

Ref.— '  Cf.  Dz.,  N.  K.,  20^,  1S67,  wbo  finds  that  tbe  Iscbl  Tariely  is  amorpbous,  inclosings 
biaxial  mineral  whose  ax.  pi.,  about  the  bisectrix,  is  strongly  inclined  to  tbe  plane  of  clears^ 
and  oblique  to  the  directlou  of  libers. 

Khugitb  Precht.  Her.  Cb.  Ges.,  14.  3188,  1881.  Near  polyhalite.  Massive,  crrsIfllliDC. 
H.  =  8-5.    G.  =  2-801. 

FonnuU.  4Ca804.MgSOi.K«S04  +  SUiO  =  Calcium  sulphate  <^-8,  magnesium  sulphate IS  T. 
potassium  sulphate  19*9,  water  4*1  =  100.  Anal.— Precht : 

CaSO*      MgSO,      K.SO*       H.O  NaCl 
1.  68  15         18-71         18*60         416         0*88    =  100 

8.  68-86        18-84        17*85        4*80        0-80   -  100-04 

In  cold  water  tbe  magnesium  sulphate  la  dissolved,  and  gypsum  and  tbe  double  salt 
KiS04.CaS04  -f-  2HiO  are  left  insoluble;  in  hot  water  the  magnesium  and  potassium  sulphates 
are  dissolved  out,  and  only  the  gypsum  Is  left  behind.  Named  for  the  Mhiing  Director,  D.  Krug 
v.  NIdda. 

Majianitb  a.  Goebel  Bull.  Ac.  St.  Petersb.,  9,  16,  1865.  Like  polyhalite  bi  aspect  and 
characters,  but  stated  to  have  the  CaO,  MgO,  KgO  in  the  ratio  8:2:  1.  Color  white;  luster 
nlky;  structure  foliated  fibrous.  In  nodules  as  large  as  the  fist,  at  the  salt  mine  of  3laman  in 
Persia,  with  camalHte,  and  also  investiDg  or  intei-MCctiug  nodulea  of  carna]lll& 

763.  WATTBVILIiITEI.   Singer,  Inaug.  Diss.  WQrzburg,  p.  18,  1879. 

In  very  minute  acicular  crystals,  orlhorbombic  or  monoclinic;  in  part  twins;  forms  fiDr 
fibrous  aggregates.  G.  =  1-81.  Color  suow-wbile.  Luster  silky.  Taste  first  sweet,  tbcii 
astringent. 

Oomp.— Perhaps  CaSCNajSO,  +  4H,0  =  Sulphur  trioxide  45*7.  lime  16  0,  soda  20  6. 
water  17-7  —  100;  or.  Calcium  sulphate  38-8,  sodium  sulphate  43-5.  water  17*7=  100. 

The  calcium  is  replaced  in  part  by  magnesium  and  about  one  third  of  th«  sodium  by  potas- 
slum.    The  water  corresponds  more  closely  to  44H1O. 

AnaL— Singer,  1.  c,  after  deducting  S3'69  p.  c.  hygroscopic  water. 

SO.      A1,0,    FeO     NiO     CoO      CaO      MgO     E,0     Ka.0  H.0 
44-01      0*94      0*88      1  05      1*80      16*87      3*49      4-74  ^  10*48      17*78  =  99-77 

Pyr.,  etc.— B.B.  swells  up  and  fuses  with  difflcultv  to  a  white  blebby  enamd.  Very 
soluble  in  water;  from  ibe  concentrated  solution,  crystals  of  gypsum  separate  on  standing. 

and  still  more  quickly  on  warming. 

Obs. —  Found  on  lignite,  as.sociated  witb  other  related  sulphates  on  the  Baueraburg,  neir 
Bischofsheim  vor  dem  KhOo,  in  Bavaria.   Named  after  H.  v.  WatteviUe,  of  Pviis. 
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ALVM  OROVB^KALINITB. 


Alum  and  Halotrlchlte  Groups. 


The  Alttus  proper  are  isometi-ic  in  crystallization  and,  chemically,  are  hydrong 
sulphates  of  aluminium  with  an  alkali  metal  and  12  {i.e.,  if  the  foimala  is  doubled, 
24)  molecules  of  water.  The  Halotkichites  are  oblique  in  crystallization,  com- 
monly fibrous  in  structure,  and  are  hydrous  sulphates  of  aluniinium  with  magnesium, 
mangaueso,  etc.;  the  amount  of  water  in  some  cases  is  given  as  22  molecules,  and 
in  others  a4,  but  it  is  not  always  easy  to  decide  between  the  two. 

Tbe  species  here  included  are  not  ensily  distinguishable  by  tbe  taste  or  extenial  characters, 
and  hence  early  uulliors  on  inioerala  include  all  under  oue  or  iwo  names.  The  old  synonymy 
and  the  history  of  the  sivecies  are  therefore  more  conveniently  given  here  than  under  tne  several 
Bubdivisious  of  the  group. 

SrvxTiffjia  Or.  Alumeu  PIi'a.  [embracing  vitriols  as  well  as  thealunis].  Sytartf  arvxr^pia 
iTAw.  [embracing  the  fibrous  or  featbery  kinds,  Sxiortj  being  from  trjctX^iy,  /cu<.  and  alluding 
to  the  easy  submvlulon  into  fiber?!.  Tpixi'rtfi  Dioter.  [fr.  Qpi'i,  hair,  it  embraciag  capillary 
kinds].  AIumcD  fosslle.  Oerm.  Aluun,  Oeaner,  Fobs.,  1665  [vitriols  being  excl.,  and  comprising 
the  var.  A.  candldum  Neapolitanum  (fr.  Naples),  A.  capillare,  ib.,  A.  Placodes  (lataa  crustas 
iiat>eus),  il).,  etc.1.  Alun,  Alumen  [including  var.  a  aolidum,  (i  crystalllsatum,  y  plumosum,  or 
FjAder-Alun],  Wall.,  Min..  161,  1747.  Alun,  Argilla  acido  vitriol!  imbuta,  Oroiut..  IIS,  1756. 
Argilla  vltriolaUi  [=  Sulphate  of  Alumina]  Berom.,  Sciagr.,  1782.  Alaun,  Uaarsalz,  Federalaun 
[all  as  one  siiecli'S.  or  if  two,  without  right  dutlnctious],  Wern.,  and  other  Min.  btfore  IQOO. 
Alumine  sulfatde  allLaline  K,  Tr.,  2,  27ti,  1801  [citing  Vauquelin's  anal,  of  potash-alum,  but 
Including  all  nlums]. 

In  1795  Klaproth  proved  {Beitr.,  1,  Sll),  and  in  1792  Breiskk  (Essals  Min.  sur  la  Solfatara, 
etc.),  that  some  alum  (that  of  Miseno  aud  the  Solfatara,  near  Naples)  wait  pottuh-alum.  la  1803 
Klaproth  showed  (Beitr.,  3,  102)  that  the  Federalaun  of  Frcyenwald  was  iron-alum.  Beudant 
ascertained  that  there  was  a  native  alum-like  mineral  which  bad  the  couslitulion  attributed  in  tbe 
last  century  to  true  alum — that  is,  was  a  simple  tulphate  of  aluminium,  without  an  alkali  or 
other  protoxide  <Tr.,  449,  1824).  OrQuer.  In  1821  (Gilb.  Ann..  09,  218).  made  known  a  native 
ammonia-aium:  I'homson,  In  1828  (Ann.  Lyc.  N.  Y.,  3,  19,  1628),  a  native  Mdo-oAtm;  A.  A. 
Hayes.  In  1840  (Am.  J.  Sc.,  47.  860),  a  magnaia-alum. 

Alaun  Oerm.   Alun  Fr.  AUume  Ital.   Alumbro  Span. 


764.  KATfTN'*^"-   Potasli  Alum.    Native  Alum.    Kalialaun,  Eallnischer  Alumsulphat, 
Oerm.    Alumen  Wei^aeh,  Synops.  Min.,  9,  1875.    Kalinite  Dana. 

Isometric.  Usually  fibrous  or  massive,  or  in  mealy  or  solid  crusts.  Artif. 
cryst.  commonly  octahedral,  also  cubic  and  with  d  (110,  i),  n  (211,  2-2),  p  (221,  2), 
and  the  pyritohedrou  e  (210,  /-2)'.    Twins:  tw.  pi.  o. 

H.  =  2-2*5.  G.  =  1'75.  Luster  vitreous.  Color  white.  Transparent  to 
translucent.  Often  exhibits  anomalous  double  refraction*.  lEefractive  index, 
n  =  1-4557  for  D,  Fock'. 

The  anomalous  double  refraction  was  early  explained  by  Biot*  as  due  to  lamellar  polariza- 
tion, but  Reusch*  (Pogg.,  132,  618,  1867)  showed  tbut  this  hypothesis  would  not  answer,  since 
the  more  trauppareut  tbe  crystals  the  more  distinctly  the  phenonicna  are  shown,  but  that  they 
were  probably  to  be  expluliietl  by  sccoudiiry  interntil  tL-i>Riou.  The  subject  has  been  discussed 
by  Mallnrd  ^,  fmm  \m  standpoint  an  octtiht-drul  crystal  being  rej^rdcd  as  made  up  of  eight 
hexagonal  pyramids  having  their  buses  cnincideut  wuh  the  octuhedral  t&cen  and  ibeir  vertices  at 
the  center.  Agnlu  by  Kloc-kc-\  who,  ufler  giving  tbe  results  of  detailed  observations,  shows  that 
Mallartl's  hypothcHiH  dt>«s  not  ('\|>liiiii  the  fiicts  observed,  but  they  are  rather  to  be  referred  to 
secondary  dislurliances  in  the  noruiul  inotropic  molecular  structure.  The  Investigations  of  the 
suQie  author  have  extended  also  to  the  etohiog- figures  and  relalcti  points. 

Comp. — Hydrous  snlplmte  of  aluniinium  and  potassium,  K,S0,.A1,(S0J,  + 
24H,0  =  Sulphur  trioxido  ;j:VT,  iilumitia  10\S,  potash  9-9,  water  45-6  =  100; 
or,  Potiissium  sulphate  IS'l,  uluniiuiuni  sulphate  36"3,  water  45-6  =  100. 

Tlio  alum  from  Vulcano  contains  traces  of  ciesium  aud  rubidium,  Cossa. 
Fyr^  etc — B.B.  fuses  in  its  water  of  crystal iiznl ion,  and  froths,  forming  a  spongy  mass; 
wtth  cobalt  solulion  an  intense  blue;  on  charcoal  j^ves  a  hepatic  mass.    Soluble  In  from  16  to  20 
times  its  weight  of  txihl  water,  and  In  little  more  than  Its  wclj^ht  of  boiling  water. 

01m> — Effloresces  on  argillamms  minerals,  and  more  piirtlnilarly  alum  slate.  Whitby  in 
Torksbfre  is  a  noted  lociility,  tilso  Hurlct  and  Campsie  near  Glasgow.  Also  obtained  at  the 
▼olcanoes  of  the  Lipari  isles  and  Sicily.  Cape  Sable,  Marylimd.  has  afforded  large  quantities  of 
alum.  A.n  alum,  formerly  described  from  tlie  caves  of  the  Uniilta  Mts.,  Eastern  Tennessee,  in 
Sevier  Co.,  Is  mentioned  with  analysis  on  p.  955  (=  apjohnite)^  masses  a  cubic  foot  In  size 
ha.VB  been  obtained. 
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Refc— '  Cf.  Weber,  Pogg.,  109,  879,  1860.  See  also  Wulff,  Zs.  Kr.,  6.  81,  1881.  •  Fock. 
Ze.  Kr.,  4,  593,  1880.  Oq  ilie  refractive  indices  and  dispersion  of  various  alums  (Ga-Cs.  Gtrlt, 
etc.).  SM  Soret.  Uibl.  Univ.,  20,  517,  1888. 

*Bio(,  a.  R.,  12,  967,  13.  155,  891,  1841.  Reuscli,  Pogg.,  182,  618.  1667.  or  Ber.  iX 
Berlin.  4S4,  June,  1867.  Mallard,  Ann.  Mines.  10,  116,  1876.  Klocke.  Jb.  Jlin..  1,  6S.  138, 
1880;  also  on  etching-figures,  etc.,  Zs.  Er.,  2,  m,  398,  298,  552,  187^. 


766.  TSOHERMiaiTXI.     AmmoDia  Alum.     AtnmoDiakalauD,  Anunonalaua.  Omk. 

Ammoimlun&uti.,  2.  497,  1833.   Tschermigit  e.  KebeU,  Tafelu  Bestimm.,  1858. 

In  octahedrons  and  fibrous. 

H.  =  1-2.  U.  =  1*50.  Luster  Titreons.  Color  white.  Transparent  to 
translucent. 

"  Comp. — Hydrous  sulphate  of  aluminium  and  ammonium,  (NH.),S0,.A1,(S0  J.-f 
24H,0  —  Sulpliur  trioxide  35*3,  alumina  11*3,  ammonium  oxide  5-*,  water  47-T  = 
lOU;  or,  Aluminium  sulphate  37*7,  ammonium  sulphate  14*6,  water  47'7  =  100. 

Ad  anivlysis  of  ammonia  alum  occurring  tu  white  fibrous  plates  near  Dux,  Bohemia,  tm 

DeicbmQller  (Isis,  p.  S3, 1885): 

.  SO,  84-99        AUO.  11-40        (NH*),©  8-83        H,0  49  72        X*  0-06  =  100 
*  Alkali  sulphate  not  volatilized. 

Pyr.,  atOp— lu  the  closed  tube  yields  water  and  ammonium  sulphate;  B.B.  suhllmes;  on 
charcoal  gives  a  coating  of  ammonium  sulphate,  and  leaves  a  reddue  which  gives  a  fine  Uoe 
with  cobalt  solution;  witli  sodn  gives  ammonia  fumes,  and  the  reaction  for  sulphuric  acid. 

Obs. — From  Tscliermig,  nun  from  the  mine  near  Dux,  in  Bohemia.  This  waft  1w  mainifactmri 
from  the  waste  of  gas  works,  and  used  extensively  in  place  of  potash  alum. 


706.  MBNDOZITB.  Soda  Alum.  Natronalaim,  Natrumalaun,  Qerm.  Katfonshu 
Huot,  2,  448, 1841.  Solfatarite  pt.  Sliep..  Miu.,  2,  187,  1885  (not  in  Min.  of  1857).  Ueodoiltt 
Dana,  Mia..  658.  1868. 

In  white  fibrous  masses. 

H.  =  3,  and  G.  =  1*88  Thomson.     Externally  white  or  pnlTemleoL  Scrnw 

resemblance  to  fibrous  gypsum,  but  harder. 

Comp. — Hydrous  sulphate  of  aluminium  and  sodium,  Na,SO,.Al,(SOj),  + 
24H,0  =  Sulphur  trioxide  34-9,  alumina  ll'I,  soda  6-8,  water  47-3  =  100;  or, 
Sodium  sulphate  15*5,  aluminium  sulphate  37-3,  water  47*2  =  100. 

Some  doubt  exists  as  to  the  amount  of  water,  which  is  sometimes  taken  as  22,  or  even  20, 
molecules;  the  theoretical  amounts  corresponding  to  lliese  are  45'0  and  43'7  p.  c.  Thomson^ 
early  analysis  i^ve  41  '96  p.  c.  H}0.  The  normal  amount,  however,  can  hardly  A\Sec  from  tint 
of  the  other  isometric  alums.  This  is  confirmed  by  an  analysis  by  Mori  (Cu.  News,  4<  218. 
1681),  of  a  soda  alum  from  SbiraanS,  Prov.  Idzunio,  Japan: 

80,  34-73  Al.0, 11*37  N8,0  7-86  H.0  46*74  =  100 

Pyr,  etc. — Resembles  ordinary  alum. 

Obi.— Occurs  near  Mendoza,  in  the  Argentine  Republic. 

Thomson  found  for  the  composilion  of  a  soda  alum  from  Southern  Peru,  which  bectUcd 
Subsesquisulpbate  of  Alumina  (Phil.  Mag.,  22,  193,  1848):  SO.  83-96.  AUOi  22-65^  >Ia>90. 
6*fi0,  HiO  89*80  =  101-30.   0.=  1-684. 


767.  TAMARtJOITB.    H.  Sehulse,  Vh.  Ver.  Santiago,  2,  56,  1889. 

Stnicture  fibrous.  U.  =  1.  O.  =  3-03-3  04.  Luster  vitreous.  Colorless.  CompoeitiM 
like  uii-ndozile,  but  contains  only  tialf  as  much  water:  NaiSO4.Ali(S0()i  +  ISHiO  =  Salite 
trioxide  45-7.  alumina  14*6,  soda  8  9,  water  3U-8  -  100.  AnalyslB: 

60,45  66     A1.0. 14-48     Na,O0-04     CaOO  SO     CoOfr.     H,0  80*86     CI0-18  =  l<IMi 

From  the  Cerros  Pintados.  Tarapacd,  Chili.   Named  from  the  Pampa  del  Tamarugal. 
An  alum  {aiutnbre  nativo)  analyzed  by  Uome^ko  (Min..  3d  App.  to  Sd  £d..  p.  80,  l88S)it 
near  the  above  and  may  be  the  same  thing;  be  obtamed: 

SO.  41-94       A1.0.  lA'lO       Na.O  10-70       CaO  0*89       H.0  81-87  =  100 
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768.  nOEBBmaiTB.   J^^iwt,  Am.  J.  Sc.,  46,860,1844.   Msgnesia  Alum  0.  Magnesia- 

alauD,  Talkerde-AlauD,  Oorm.  Alumbre. 

MonoclinicP   In  fine  acicnlar  crystals;  in  long  fibrous  masses;  and  in  efflo- 
rescences. 

H.  =  1.    Luster  silky.     Color  white,  yellowish,  pale  rose-red.  Becomes 
pulverulent  and  white  on  exposure.    Taste  bitter  to  astringent. 

Comp. — Hydrous  sulphate  of  aluminium  and  magnesium,  MgSO,.Al,(SOJ, + 
23H,0  =  Sulphur  trioxiae  37  3,  alumina  ll'l*,  magnesia  4-7,  water  461  =  100;  or. 
Aluminium  sulphate  39-!*,  magnesium  sulphate  14-0,  water  46-1  =  100, 
Some  autliors  give  34HiO.  but  tliis  is  not  coDfirmed  br  the  analyses. 

AnaL— 1.  Hiiyea,  1.  c.  3,  Schiilze,  Vfa.  Ver.  Santiago.  2,  58,  1889.  8,  Scbickendantz, 
Brackebusch,  Miu.  Argentiaa,  74,  1879;  also  other  aDalyses  givlug  similar  results.  4,  H.  How, 
J.  Ob.,  Soc.,  16.  200,  1868.   0,  Goldsmith,  Proc.  Ac.  Philad.,  838,  1876. 

G.  80.  A1»0,  FeO  MgO  CaO  H,0 

1.  Chill  86  83  13 18  0-4S>  4  68  0  18  45-4S  HCl  0  60  =  99-74 

3.     ■'  8728  11-85  O'OS*  4  64  OSl  46-10  01  0-02  =  100-28 

3.  ArgeiitioeR.  87  02  lO  W  —  6-75  180  44  95  =  100-91 

4.  Newport,  N.  8.  86  88  lO  M  0  58"  4  79      —  46  06  OoO  0  06,  Ni  014, 

rCuO  0.02.  K.O  0*28.  slate  0^  =  99-97 
6.  Colorado  1-739        86  68     11-90      —      4-89    0-68    41 -84  sand  liN>  =  100 

•  IdcI.  HdO.      *  CuO,CoO. 

In  two  other  trials  How  obtaioed:  SO.  86  86.  86-59,  and  H.O  46  16,  46  07. 
Pyr.,  etc—In  the  matrass  yields  water,  and  acts  like  other  alums.    Tastes  tike  ordinary 
alum. 

Oba.— From  the  Cerros  Pintados,  northern  Chill,  and  at  other  points.  From  various  points  Id 
the  Argentine  Kepublic  (Brackebusch,  Min.  Argent.,  74,  1879).  From  Colorado  City,  Colorado 
(aual.  5).  Also  from  N.  Bcotia.  in  New|>ort.  on  the  bank  of  the  Meander,  as  an  efflorescence  on 
the  slate  or  shale  (SilnriuQ)  of  a  sheltered  cliff,  where  it  results  from  the-action  on  tfaeflhaleof 
decomposing  pyrite — nml  probably  a  kind  containing  traces  of  cobalt  and  nickel. 

Named  after  the  Hod.  John  Pickering  uf  Bostou  (d.  1846). 

Stuvenitb  L.  Darapgkjf,  Vh.  Ver.  Santiago,  107. 1886. 

Occurs  in  slender  acicular  crystals.  Apparently  intermediate  between  mendozite  and 
ptckerin^te,  but  somewhat  doubtful.  Compodtion,  (Nai.Mg)80«.Ali(S0«;h  +  24HiO.  Analysis: 

I   SO.  861      AliO,  11-a      HgO  10      Na,0  2-7      E,0  tr.      H,0  47-6  =  99  0 

OccuTS  with  other  sulphates  at  the  old  mine  of  Alcaparossa,  near  Coplapo.  Chill.  Named 
after  the  mining  engineer  Enrique  StUven. 

8e$qtii-Mitgne»ia<ilaun  of  UHrapsky  (1.  c,  Jb.  Min,,  1,  181. 1887)  is  an  alum  near  pickeriogite 
from  the  Oerros  Pintados,  Chill,  for  which  the  formula  is  calculated  liMgSO4.AI«(8O0i+^^O. 
Tbe  homogeneity  of  the  substance  is  well  questioned  by  Groth.  Analyses: 

80,  Al,0,  MgO  HaO  MgCl*  Insol. 

1.  Compact   87  98  7  75  8  18  45  22  -  0-20  0  78  =  lOO  lt 

a.       "         85  95  11  60  S  82  45  97  0*24  0  86  =   99  94 

8.  Fibrous     86  17  10  26  6  90  48-M  014  —  = 

An  analyria  is  also  giren  of  an  altered  kind. 

The  following  are  near  each  other,  and  related  to  pickeringite;  they  require  further 
eznininatiou. 

SoNOHAiTK  B.  Gotditaith,  Proc.  Ac.  Phtlad.,  S68.  1876.  Crystalline.  G.  -  1  604.  Silky 
luster.    Colorless.    Composition.  8MgS0t.AI,(S0t)i  -j- 88H1O.  Analysis: 

f   80,38-54       A1,0,  8  01       FeO  178       MgO  7  88       H,0  [44-84]  =  100 

From  the  neighborhood  of  the  Geysers,  Sonoma  Co.,  California. 

PiCRoALLUMoQKNB  O.  Rott&r,  Boll.  Com.  Geol.,  803,  1876.  Stalactitic;  In  nodular  and 
fibrous  nidiiited  masses.  Color  white,  with  a  rose-red  tinge.  Streak  nearly  white.  8eml- 
translucvnt.   Taste  acid,  bitter.    Composition,  if  homogeneous,  SMgSOt.AUSO*)*  +  38HiO. 

SO,  A1|0.  HgO  H,0 

80  89  0-10  8-19  46-09  E,O0-87,  CoO  (r.  =99-80 
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Fuses  euily  in  Its  own  water  of  cryslallundoD.  and  swells  out,  becoming  opaque  and 
porous.    Dissolves  in  slightly  warmed  water,  fonuiug  an  acid  solution,  from  wbicb  oblifM 

firiams  reseiubliiig  gypsuui  separate  oti  slow  evap(}ntioo.    Occurs  wfUi  sulpbtir  and  melantenle, 
D  the  iron  miue  of  Vigueria,  islaud  of  Elba. 

DvMBEiCHERiTK  Doelter,  C'apverd  Inseln,  93,  1883, 

MoQoclinic?.   In  tbiu  crusts  cousistiug  of  aggregated  columns.  Tast«  astringenL  SolaUe 
In  water.   ComposiUon,  4Hg80«.Alj(!iO«)>  +  86UiO.   Analysis,  F.  Kertscher : 

BO.  86-65      A1.0.  714      MgO  11-61      H.0  45-01      NmO.Cl  tr.  =  100*41 

From  crevices  in  tlie  lava  of  tbe  Paule  valley,  8.  AntAo,  one  of  the  Cape  Terde  ialandi. 

Named  after  A.  von  Dumreicher  of  Lislwn. 

Arohite  L.  Darapaicp,  Jb.  Mia.,  1,  1890. 
Orystalliiie.    Fmctiire  cnnclioidal. 

Resembles  epsomite,  but  B.  B.  swells  up  stigbUy,  and  ia  decomposed  rapidly  on  exponiK 
Composition,  6MgSOt.Al,(S04)s.54U.O.  Analysis: 

SO.  A1.0.  MgO  H,0 

1.  88-71  5-00  12-71  48  58  =  100 

2.  88-21  1  15  16-00  49  87  » 100  8 

From  the  Pampa  de  Aroma,  in  the  northern  part  of  Tarapaci,  Chili. 
A  related  sulphate  from  tiie  neighborhocfd  of  Copiapo  is  near  aromite.   It  b  in  fibroni 
masses.   Color  yeilowiah.   Lusier  vitreous,  dull.  Analysis: 

SO,         A1,0.        FeO         MgO        Na,0         CuO  H.0 
S4-(W  4-68  0*46  3-87  IDS  218         45  86        d  (r.  =  10010 

The  copper  belongs  to  admixed  copper  sulphate. 

769.  H ALOTRIC7HITE .  Federalauo  vom  Freyenwalde  (with  anal,  showing  it  to  be  an 
iron  alum)  Klapr.,  Beilr.,  3,  102,  1803.  Klsenalaun  Germ.  Iron  Alum.  Halotrichit  Gioeicer. 
Gniudr-,691,  1889.  Hversalt  ForeAJumm^,  JB.  Ch.,  23,  268,  1848.  Halotricbine  Aneeti; 
Hem.  Geol.  Camp.  Nap.,  84,  1849. 

Hoiioclmic  or  ti-icliiiic.     Silky  fibrous.     Yellowish  white.    Taste  inky- 
astringent.    Becomes  dull  iiud  pulventleiit  on  exposure. 

Co«p.— FeHO,.AI,(SOJ,  -|-  2411,0  =  Sulpliur  trioxide  34-5,  alumina  11-0, 
iron  protoxide  7'S,  wtttcr  4ti*7  =  lOU;  or.  Aluminium  sulphate  36*9,  ferrons  sul- 
phate 16-4,  water  46-7  =  100. 

Tbe  early  analyses  gave  only  32  HiO:tbe  formula  then  requires:   Sulphur  trioxide  351), 
alumiua  11'5,  iron  protoxide  81,  water  44  5  =  100. 

AoaL-1,  Kg.,  Pogg.,  43,  899,  1848.  2,  Silliman,  Dana  Min..  326,  1850.  8.  Arppe.  Finsk. 
Min.,  isr)7.     4,  Forchhamraer,  I.e.     5,  Scacchi,  I.e.     6.  Liock.  Zs.  Kr.,  16,  26.  lWi«. 

7,  JanoTsky.  quoted  by  Zcpbarovicb,  Ber.  Ak.  Wieu,  79  (1),  188, 1879.  after  deducting  impurities. 

8,  F.  W.  Clarlie,  Am.  J.  Be.,  38,  34,  1884. 

SO,  Al.O,  FeO  MgO  CaO  H.O 

1.  MOrsfeld  86  08  10-91   9  87   0-28  —  43  08  K.O  0  43  =  100 

8.  Urumla  88  81  10-63  9*15    —  —  41-61  SiO,  S  S4,  Fi  .O, 

[1-05  =  6»-58 

8.  Finland  84'71  18-88   6  38     —  —  44-90  =  98  47 

4.  i/M«a«  8516  11-33   4  57   819  —  45  88  Fe,0,  =  100 

6.  IltUotriehiM  34 12     9  76  10-20     —  —  45  93  -  100 

6.  Chili  G.  =  1-885      33-98  10-43   5  55   0-78  0-69  46  94  Ti,0, 0'OS  =  99-88 

7.  Idria  O.  =  3-04        84-90  10-29   4  86   1  94  —  4711  FcO.  140=  100 

8.  GiU  R.,  N.  Mexico  O.  =  J  89       8710    ?-37  18-59>   —  —  40  62  insol.  0*50  =  99-17 

»  A  trace  as  FcgO.. 

Lippitt  gives  fur  a  sulphate  from  Tepejl,  Mexico :   SO.  41-SO,  Al  4-93.  Fe  7-81,  Cm  0-5^ 

H.O  4;i-(W  ~  98  44.  Ch.  News.  48,  98.  1883. 

The  imme  Hnlotriehite  is  from  aXi,  mlt,  and  'ipii,  Tiair. 

Berg  butter  (.Beurrede  Montagne)  is  an  Impure  alum  or  copperas  efflorescence,  of  a^  butter- 
like  eousistcnce,  oozing  from  some  alum  slates.    A  yellowish  kind  from  Wo&elstein.  neu 
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Saalfeld,  afforded  R.  Bnindes  (Scbw.  J..  39,  417,  1838) :  80,84-82,  AUO.  7  00,  FeO  9-97, 
3IgO  0-80.  Nu,0  0-7-2.  (NH.j.O  1-75,  11,0  48-50  =  99-00. 

Pyr.,  etc— Fuses  in  its  owu  crysiallizatiou-water,  cracks  open,  and  if  stroogly  heated  gives 
off  sulpbiiric  oxitle,  lenviog  a  brown  rendue;  with  the  fluxes  reacts  for  iroa,  and  with  socw  oa 
charcoal  gives  aa  hepatic  mass. 

Obs. — Occurs  at  Bodciimais,  Bavaria,  aud  at  MOrsfcId  in  Rhenish  Bavaria.  Also  at 
Urumia.  Persia,  where  the  iDlmbitiiuts  use  it  for  nialting  ink  of  a  tine  quality;  at  Hurlet  and 
Cam)>Kie  near  Gls^)w;  at  B^OrkbakkagArd  in  Finland;  at  the  Solfatartt  at  PozzuoU  (Aojo- 
triehine).  At  (be  'I'Terra  AmariUa  near  Cupiapo,  Chili,  iu  wliite  silky  fibi-ous  forms  with  oblique 
extinction  (tricliuic?).    The  HverBatt  of  Forcli hammer  is  an  allied  alum  from  Iceland. 

Probably  at  Kossville,  Richmond  Co.,  N.  Y.  (Beck).  Tlie  related  siilpbale  of  anal.  8 
occui-s  ID  wtiite  asbestiform  fibers  at  the  headwaters  of  the  Gila  Hiver,  40  miles  north  of 
Silver  City,  New  Mexico;  the  deposit  of  aluminous  sutphnies  Is  said  to  cover  some  two  thousand 
acres.  The  salt  analy  zed  by  Lippltt  was  In  fine  flexible  libers  of  a  greenish  white  color,  from 
Tepeji,  Slate  of  Mexico,  Mexico. 


77a  AFJOHNTTE.   Manganese  Alum  A^^n,  Phil.  Mag.,  12,  108.  1838.  Manganalann. 

Apjolinit  Gloeker,  Syn..  299,  1847. 

Biishmariite.  Manganese  Alum  pt.,  Maugano-magnesian  Alum.  Bosjemanile  Dana,  Mln., 
654,  1868.    Bui^cbmanite.    Bosch  Jesmanite- 

MoDOcIinic?    In  fibrous  or  asbeBtiform  mast^i's:  nlsoascru^^tsaiid  efflorescences. 

H.  =  1'5.  G.  =  1"7S2  (anal.  3).  Luster  silky.  Color  white  or  with  faint 
tinge  of  rose,  green,  or  yellow.   Taste  like  that  of  ordinary  alum,  but  less  strong. 

Comp^Tar. — Hydrons  sulphate  of  aluminium  and  manganese,  MnSO,.Al,(SO,), 
-(-  24H,0  =:  Sulphar  trioxide  34'6,  alumina  11*0,  manganese  protoxide  7*7^  water 
46*7  =  100;  or.  Manganese  sulphate  16*3,  iduminium  sulphate  37*0,  water  46*7 
=  100. 

Biuhmaniie  is  intermediate  between  pickeringlte  and  apjohnite  ;  formula,  (Mn.Mg)S04. 
AI.(S0,),+a2  (or  24)  11,0. 

AnaL— 1.  Apjohn.  1.  c.  3,  Ludwig  [Arch.  Pharm.,  143,  97],  Rg.,  Min.  Cb.,  278,  1875. 
8,  W.  G.  Brown,  Am.  Cb.  J.,  fi.  97.  1884. 

4,  Stromeyer,  Fogg.,  31.  187,  1884.  S,  J.  L.  Smith,  Am.  J.  Sc..  18,  879,  1854.  6.  E. 
Scfaweizer,  Keung.  Ueb..  12,  1859. 


Apjoftnite. 


SO, 

AUO. 

MnO 

H,0 

1. 

2. 
3. 

8.  Africa 
Sevier  Co  ,Tenn, 

82-70 
35  90 
,  85  47 

10-65 
10-47 

lo■o;^ 

6-  60 

7-  44 

8-  73 

4815MgS0,  1-08  =  99-27 

46-99  (Nn,),0  1-.^  =  102-34     Mnsol.  0-06  =  100-07 
44-78  FcO  0-a9,  MgO  0-30,  tCo,Nl)0  0-39,  CuO  O'Oa. 

80, 

Al.O, 

FeO 

MnO  MgO 

H,0 

Buahmanite. 

4. 
5. 
6 

S.  Africa 
Utah 

Maderanerllial 

86-77 
3.'i-85 
85  69 

11  52 
10-40 
10-55 

0-Ifl 
106 

2-17      8  69 
2-12  5-94 
a-51  8-74 

45  74  KCl  0-20     100  09 
46-00  K.0  0-20  =  100  66 
44-26  CaO  0  27,  K,O0-58,  CuO  0-33. 

[insol.  113  =  100 


In  the  last  there  was  some  ammonia  with  the  water. 

Brown  (I  c.)  shows  that  nnals.  1,  2.  4  agree  with  the  general  fonnula  given  above,  while  the 
others  agree  with  R,A],(R(>,),  +  51H,0. 

Pyr.— Nearly  the  same  as  for  ordinary  alum,  but  gives  with  fluxesa  reaction  for  manganese. 
Oh.— Apjohnlle  is  from  Lagoa  Bay  in  South  Africa. 

The  mineral  of  anal.  8  Is  from  Alum  Cave,  Sevier  Co..  Tenn.;  it  had  been  earlier  called 
Icalinite.  The  cave  Is  situated  at  the  headwaters  of  the  Little  Pigeon,  a  tributary  of  the  Tennessee 
riVer;  it  is  properly  an  overhanging  cliff  80  or  lllO  feet  high  and  800  feet  long  under  which 
tlie  alum  has  collected.  It  occurs  iu  masses,  showing  in  the  cavities  fine  transparent  needles 
with  a  silky  luster;  extinction  oblique;  color  of  the  mass  white,  with  faint  tinge  of  rose,  pale 
green  or  yellow:  H  —  1-5;  G-  =  1-782.    Epsomite  and  melanlerite  also  occur  with  it. 

Bushmanite  covers  the  floor  of  a  cave  near  the  Boschiesman  (Bosjesman  =  Bushman)  river 
]o  South  Africa,  to  a  depth  of  six  inches;  the  roof  is  a  reddish  quartzose  conglomerate,  contain* 
f  ng  magnesia  and  pyrites:  It  rests  on  a  bed  of  epsomite,  U  inches  thick.  Also,  a  related  alum  is 
found  ill  the  Maderanerthal  iu  Canton  Uri.  Switzerland  (called  keramohalite  by  Schweiser)  and 
St  Alum  Point  near  Salt  Lake,  In  Utah.  This  Utah  mineral  was  made  a  manganesian  alum  1^ 
X>r.  Gale,  Am.  J.  Sc..  16,  434,  1853. 
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771.  DLUTUIUUXTR  Ven  Sekrdckinger,  TIl  O.  Reichs.,  189.  1878.  .inrvM'.^Kt- 
6.  93.  1881. 

Mouoclinic  (?),  Arzmni. 

lo  fine  tibrous,  tufted  forms,  as  an  efflorescence  or  incnudiLc. 

H.  —  2.   Luster  silky.   Color  diriy  white  to  brownish  yeUow.   Eirily  soluble  In  ntar 

taste  like  vitriol.    B.B.  fusible. 

Oomp.— (Zu,Fe,Mn)SO..Al,(S0«)i  +  22H,0. 
AnaL— Dietrich,  quoted  by  Von  ScbrOckinger. 

80.        AlsO.        ZdO        FeO        HnO       HgO  HiO 

86-94        10  93        8-70        811         1-74        OSS        44-88  =  10018 

A  recent  formation  (within  14  years)  in  an  abandoned  working  at  FelsOb&nya,  Hoosiir. 


772.  OOQUnuUTll.  Neutoales  schwefelaautes  Elsenotyd  B.  .Bow,  Fogg.,  27,  SIO.  18S^ 
White  Copperas.   Coquimbit  Breiih..  Handb..  100. 1841.   Blakeite,  Dana,  MTd.,  447,  1890. 

Bhombohedral.   Axis  d  =  1*5613;  0001  A  1011  —  60"  69'  Linck'. 


1. 


a. 


Foxms*: 

c   (0001.  O) 
m  (1010.  /) 
a  (1120.  i-2) 
s   (1018,  i) 

y  (1012,*) 

q  (80S6.  I) 
r  (1011,  1) 


1,  2,  Copiapo,  Chili,  Linck. 


a    -  81"  0' 

cy    -  42"  2' 

or    =  60-  69' 

m'lf  =  *29 

CO    =  09 


1' 
48* 


ea   =  79°81i' 


o  (3(^,1 
a  (303l,  3) 
n  (0337,  -  »)■ 
b  (0334.  -  )) 
rf  (Olil,  - 1) 
A  (0381,  -  3) 
d  (1123,  1-2) 
«  (1121.3.8) 

ed  =  5r2r 

ea  =  T2'14i' 

«»■  =  108^  as* 

r)7  =  51'  51 
ao  =  85*41' 


Twins :  Tw.  pi.  c,  the  faces  a  coinciding  and  often  showing  a  reversed  Ant 
tion  I  edge  o/a.  Commonly  in  hexagonal  prisms,  f.  1,  also  in  rhombohedral  fonns; 
again  in  forms  simulating  a  regular  octahedron,  f.  2.    Also  granular  massive. 

Cleavage  imperfect:  m,  r,  v-  H.  =  2-2-5.  G.  =  2-092  Breith.;  2*105  Linck. 
Color  white,  yellowish,  brownish,  greenish,  sometimes  with  a  violet  or  amethjatine 
tint.    Taste  astringent.    Optically  -f  *    Kefractive  indices: 


a>r  =  1-S878  Li 
1-5489 


€r  =  1-5488 
1-5508 


Ok  =  1-6466  Na 

1'5S19 


€j  =  1-5647  Annini 

l-5575Liuck 


CoMp.— Fe,(SO,),  +  9H,0  =  Sulphur  trioxide  =  42  7,  iron  sesquioxide  28% 
water  28*8  =  100.   The  iron  may  be  partly  replaced  by  aluminium. 

AnaL— 1,  a,  Bamberger.  Zs.  Kr.,  3,  633, 1870.  8,  Lhiek,  Zs.  E.,  16,  10,  1688.  4-0^  J.& 
Hackintosh,  Am.  J.  Sc.,  38.  343,  1889. 

AUG. 

4-92  =  99-81 
4-88  -  100 
tr.    ~  100 

4-88  Na>0  0-36,  CaO.MgO  tr.  =  lOO 
1-85  NaiO  0-37,  CaO.HgOfr.  =  100 
0-91»  =  100 
•  Incl.  SiO, 

From  1  and  2  some  admixed  epsomite  aud  silica,  and  from  8,  1-8  p.  c  silica,  litre  beoi 
deducted.  Water  expelled  at  110°  in  anals.  4,  6,  8  =  6,  6.  5^  molecules  renKCtively.  IV 
material  of  anal.  4  was  ametbystine  io  color,  ciystalline.  transparent;  of  6,  ametnystlne,  muri^ 
translucent:  of  6,  white,  massive,  opaque. 

Earlier  aDalyses  by  H.  Rose  (1.  c.  and  5th  Ed.,  p.  660)  established  the  compositiao. 
.  Pyr.,  etc — B.B.  resembles  melaoterite.   Wbolly  soluble  in  cold  water:  if  the  eolntioi  bt 
heated,  iron  sesquioxide  is  copiously  precipitated.   Soluble  in  dilute  hydrochloric  add. 


G. 

80, 

Fe,0, 

H,0 

1. 

Chili 

4 

43-58 

28.61 

38-75 

s. 

48-57 

22-68 

[28-92] 

8. 

It  * 

42-28 

28-40 

29-32 

4. 

It 

807 

48-40 

33-17 

29-79] 

5. 

t* 

8-069 

43-90 

36-10 

29  08] 

6. 

43-88 

3810 

28-67] 
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Otw. — Forms  a  bed  in  a  feldspatblc  or  tmcbytlc  rock,  Tterra  Amarilla  near  Gopiapo,  id  tbe 
province  of  Atacama,  Chill.  The  bed  of  ealt  is  on  the  iDcrease,  and  Is  probably  denved  from 
decomposing  sulphides.  Pils  W  ft.  deep  have  been  formed  in  it  by  tbe  people  of  tbe  country. 
Aiso  Dorih  of  Sierra  Gorda  near  Caracoles.  The  mineral  does  not  occur  in  Coquimbo,  from 
vliich  it  takes  its  name. 

A  mineral  referred  here  by  Scaccbi  was  obserred  by  him  about  fumaroles  after  tbe  eruption 
of  Vesuvius  in  1855,  partly  in  a  brownish  friable  crust,  which,  by  solution  and  evaporution, 
«fl<nxled  yellow  bexaronal  crystiils;  also  as  a  yellowigh  crust,  in  mimy  parts  tinged  green,  com- 
pact in  texture,  with  the  luster  of  h  surface  of  fracture  very  bright. 

Raf.— >  Zs.  Kr.,  16,  6,  1888;  Arzruni  gave^  =  10645,  ibid.,  3.  616,  1870;  Rose  gave^  =  1S63, 
Pogir.,  37,  SOfl,  1833.    »  Cf.  auiliors  quoted. 

The  name  blakeite{l)a.uB..  Min.,  447, 1850)  was  given  toa  mineral  "from  Coquimbo,  "analyzed 
by  Blake  and  having  the  composilioa  of  coquimbile  but  supjxised  to  occur  in  regular  octahedrons. 
It  is  doubtless  identical  with  coquimbite,  as  remarked  by  Liock,  who  uotes  that  tbe  comblaation 
c,  0  (f.  9}  has  nearly  the  form  of  an  octahedron  w  =  69°  48',  oef"  =  71*"  82'. 


773.  QUBNSTXIDTrrS.    G.  Linek,  Jb.  Mio.,  1,  218,  1888.  Zs.  Er.,  IS,  11,  1888. 

Monoclinic.    Axes  a  :  h  :  6  =  0*39397  >  1  :  0*40584;  /?  =  78-  7i'  Linck.' 
100  A  110  =  21°  5',  001  A  101  =  39-  46^,  001  A  Oil  =  21°39f . 

PomuK         p  (350.  »  4)  r  (O'll  10,  ^4)       (  (074.  J-i)  v  (094.  J-i) 

b  (010,  i-i)       q  (Oil,  1-i)  <  (065,  |4)  u  (010-8,  ^-i)      w  (05%  fi) 

«  (110,  I) 

mm'"  =   43°  XO'         pp'  =  UA' W         tf  =  69°  86'         wm'  =    89°  85*' 

6m      =  •68°  55'         qq'  =  48°  19'         bt  =  *55°  12'         m  q  -  *9r  ZT 

Crystals  tabnlar  \  b  and  elongated  \  d,  rcBembliiig  gypsum ;  clinodome  faces 
striated  \  a. 

Cleavage:  &  perfect;  a  100  (or  a  prism)  less  perfect,  yieldinga  fibrous  fracture. 
H.  =  2-5.  0.  =  2-116.  Luster  vitreous.  Color  redcfish  violet.  Transparent. 
Optically        Ax.  pi.  ||  *.    Bx  A  (i  =  +  21^ 

C•«^-Fe,(SOJ,  +  lOH.O  or  Fe,0,.3SO,.10H.O  =  Sulphur  trioxide  41-4, 
iron  sesquioxide  27*6,  water  31*0  =  100. 
AnaLr— Llnck,  1.  c. 

i  80.  89-88      Fe«0,  37  06      H.0  81*85      GaO  0  40      Al,0.,MgO  ft-.  =  M-84 

Also  SO.  41  -40,  Fe.O.  37-59.  Of  tbe  water  20  84  p.  c.  goes  off  at  100%  8*60  at  140',  4-68  at 
180°,  1-01  at  240°,  1*61  above.   It  Is  readily  soluble  hi  water. 

Obs.— Occurs  with  coquimbite  and  other  sulphates  of  the  TIerra  Amarilla  near  Ct^lapo, 
Chili. 

Named  after  the  German  mineralogist.  Prof.  F.  A.  von  Quenstedt  (1809-1888). 

Raf.— *  L.  c;  Llnck  give  as  a  fundamental  angle  IlO  a  Oil  =  87°  28';  this,  howerer, 
^ves  ^  =  84°  14',  while  tbe  value  of  measured  on  b  was  found  to  be  78*  approx.,  tlie 
supplement  of  87°  28' or  93°  87'  gives  results  agreeing  approximately  with  his  (he  givesa :  &  :  «  = 
0-8M2 : 1  ;  0  4060,     =  77°  SSf). 

774.  IHLBITB.   ScArai^/*.  Jb.  Min.,  253,  1877 

An  efflorescence  on  graphite,  having  a  botryoidal  or  small  reniform  structure. 
G.  =  1'812.    Color  orange-yellow,  becoming  pale  yellow  in  dry  air. 

Comp. — An  iron  sulphate  near  coqnimbite,  probably  Fe,(S04),  -|-  12H,0  = 
Sulphur  trioxide  39*0,  iron  sesquioxide  25*9,  water  35*1  =  100. 

AboL— Schrauf. 

SO.  88-3  Fe.O.(A1.0.)  34  5  FeO  2*1  H.O  85  0  =  100  8 

Soluble  Id  cold  water. 

Occurs  at  tbe  eraphite  deposits  at  Mugrau.  Bohemia,  owing  Its  origin  to  tbe  decomposition 
of  «mbedded  crystals  of  pyrite.   Named  for  Mr.  Ihle,  superintendent  of  mines  in  Mugrau. 

KoRNixiTK  Krenner,  abstract  la  Ch.  Ztg.,  861, 1888,  from  the  Hungarian  Academy.  Stated 
to  be  a  hydrous  ferric  sulphate  Fe.(80«)i  -\-  7iHiO  =  Sulphur  trioxide  44*0,  iron  sesquioxide 
S9'9>  water  26-3  100. 
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776.  ALUNOOBN.  Hydro-tiisulfate  d'alumine  Beud..  Tr,  449,  1624.  DavUe  (T)  JfiU. 
Quart.  J.,  26,  382.  1828.  Aluaogfene  Beud.,  Tr.,  2,  488.  1832.  SolfaUirite  pt.  8hep.,  Min..  18S, 
1885.  Keramulialit  Gioclur,  Oruodr,  688. 1889.  tialdanite  Huot,  Min.,  2. 451. 1841.  Styptoit 
Olocker,  Syu.,3&7. 1847.  H&loiricUitpt.ifiiu«in.,Haiidb.,  2. 1174, 1847 (not  Halotrirhit  Glotkr). 
Schwefelsaures  Thoaerde.   Haarsalz  Bg. 

Monoclinic,  Jurasky.  U sunlly  in  delicate  fibrous  mnsees  or  crusts ;  also  massive. 

II.  =  1*5-3.  G.  =  l'(i-l'8.  Luster  vitreous  tosilkv.  Color  white,  or  tinged 
with  yellow  or  red.  Snbtranslucent  to  eubtranspareiit.  I'aste  like  that  ol  common 
alum. 

Comp.— Hydrous  aluminium  sulphate,  AI,(SO,),  +  1811,0  =  Sulphnr  trioxide 

36-0,  alumina  15'3,  water  48-7  =  100. 

Analyses  agree,  for  the  most  part,  closely,  except  for  impurities;  see  5th  Ed.,  p.  649,  also 
refeieureaas  in  App.  iii:  Jb.  Min..  2,  254.  1882;  Clarke,  Am.  J.  Sc..  28,  24.  1884;  Hof,  Tenerifle. 
>Iin.  Mitth.,  12,  39,  1891.  Margufrite-DelacliarloBDy  has  obtained  an  artificial  sulphate  witii 
only  1611,0,  which  requires  45'7  p.c. ;  an  analysis  of  the  mioeral  from  Bolivia  coofirau  ihis, 
giviiiK  40-38  p.c.  H.O,  C.  R.,  Ill,  239,  1890. 

Pjrr.,  etc.— Yields  water,  and  at  a  hfglier  temperature  sulphuric  acid.  In  the  closed  tube. 
Gives  a  fine  bine  witL  cobalt  solution.    Soluble  1q  water. 

ObB. — This  species  results  botb  from  volcanic  action,  and  the  decomposition  of  pyrite  id 
coal  districts  and  alum  shales,  and  occurs  pt  oumerous  localities;  as  at  KuloHoruk  u«tr  Biiin. 
Bohemia;  BiHlcnmais;  Piiaterthal,  Tyrol.  The  Paslo  mineral  was  from  the  crater  of  a  volcami. 
It  bus  been  observed  by  Scacchi  at  Vtsuvius;  at  KOnigsbeig,  Hungary,  it  occurs  in  lhi(^  druses 
with  iron  vitriol.  At  vnrious  points  in  Peru  and  Bolivu;  the  Argentine  Republic:  Wallewaraog. 
New  South  Wales;  Teneriffe,  Canary  Islands. 

Ii  is  fotmd  as  an  efflorescence  In  numerous  phtces  In  the  United  States.  A  white  fibrous 
alunogen  (7)  occurs  abundantly  at  Smoky  Mtn.,  Jackson  Co.,  N.  C.,  where,  it  is  said,  toumtj' 
be  ubtaioed.  Extensive  deposits  occur  ou  the  Oila  river,  40  miles  north  of  Stlnr  City, 
N.  Mexico. 

Damte  was  obtained  from  a  hot  spring  at  Chiwach^  a  day's  Journey  from  Bogota.  Mill 
obtained  :   SO.  28-8,  AUO.  15-0,  H.O  51-8,  FeiO.  12,  earthy  matters  8  2  =  100. 


778.  EROHNKXra.  KrOnnklte  7.  Domeyko,  5tb  Appendix.  Min.  Chili,  p.  88.  1876;  «!«> 
8d  Ed.,  Mhi.  ChUi,  260,  1879.  ErOnklte. 

Monoclinic.  Axes  d  :  5  :  (i  =  0-44625  : 1 :  0*43621,  =  72"  41'  =  001  A  1<» 
Darapsky'. 

100  A  110  =  23"  4i',  001  A  101  =  35**  49^',  001  A  Oil  =  22**  34'. 
Porins  :  b  (010,  i-l),  m  (110,  /),  e  (Oil,  1-i),  p  (111,  -  1). 
Angles :  mm'"  =  46°  9*,  «'  -  45°  8',  »w  =  66°  13',  m  e  =  95'  63*. 

In  irregular  prismatic  crystalline  masses  with  coarsely  fibrons  structure. 

Cleavage:  «t,  6,  distinct.  Fracture  conchoidal.  H.  =  2-5.  G.  =  1-98.  Lnster 
vitreous.    Color  azure-blue,  changing  Bomewhat  on  exposure  to  the  air. 

Comp. — A  hydroas  sulphate  of  copper  and  sodium,  OuSO^-Na^SO^     2H,0  = 
Sulphur  trioxide' 47*5,  cnpric  oxide  23*5,  soda  18'4,  vater  10*7  =  100;  or,  Cuprio 
sulphate  47 -9,  sodium  sulphate  42*1,  water  10*7  =  100. 
AnaL— 1,  2,  Darapsky,  Jb.  Min.,  1,  192,  1889. 

SO,         CuO  Na,0  H,0  CI 

1.  White  4T  0S        *J2'84        [19-241         11*40        tr.  s  100 

2.  Qreencryit.  46*64        21*88  l«*Sa         lfl-68        tr,  ss  100*10 

The  analysis  of  KrOhnke,  quoted  by  Domeyko  (who  writes  ErOnke  and  ErOnnke),  give ' 

CuSO*  46-28  Na,SO.  42  95  H,0  10*77  =  100 

Another  analyais  by  Domeyko  gave : 

SO.  46-56,   CuO  28-20,   Na.O  18  04.   H.O  [11-08],   Al.O.  0  22,   CuSO*  0*90  s  100. 
Pjrr.,  etc^B.B.  decrepitates  and  fuses  to  a  green  mass.   Easily  soluble  in  water,  givhigSB 
add  solution. 

Obs. — Found  in  the  copper  mines  near  Calama,  on  the  road  from  Cabija  to  Potod,  Atacama; 
trom  the  mining  district  of  Incahuuse  with  sideronatrite.    Named  for  B.  fcriUmke. 
An  artlticial  salt  of  this  compusitiou  is  known. 
Ref.— i  L.  c. ;  his  calculations  do  not  entirely  agree  with  the  above. 
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Philupxtb  J.  Domsgko,  Nh  Appendix.  Mln.  Chili,  p.  88. 18T8;  Sd  Ed.,  Mln.  Chili,  p.  248, 
1879. 

Compact,  granular,  or  with  fibrous  atructure,  transverse  to  Teins  In  the  chalcopyrite.  Luster 
▼Itreous.  Color  azure-blue.  Tnuislucent,  Hstriugeut.  C(»iiposiLioD  approximately  given  by 
the  formula.  CuSO«.Fei(SO«}i  +  nHsO.   AnalyaU  gave: 

80,  28-M.  Fe,0,  9  80  (iron  subsulphate  8*28),  CuO  14*8»,  Mop  0-8S.  H.0  4S-7S,  A1.0,  Ir. 
=  100.  Soluble  in  water,  but  unaffected  by  exposure  to  the  ahr.  Found  at  the  copper  mloea  in 
the  Cordilleras  of  Condes,  province  of  Santiago,  Chili.  Produced  from  the  decomposition  of 
chftlcopjrite,  and  found  in  unall  irregular  masieB  and  bands  with  it  in  an  argillaceous  ocher. 

777.  FEBRONATRim.  J.  B.  Maektatetk,  Am.  J.  Sc.,  38,  S44,  1889.   Qordatt  JVvnwl, 

Mln.  Mitth..  11,  218,  1890. 

Rhombohedral.   Axis  d  =  0*65278  ;  0001  A  1011  =  •32°  33'  Arznini'. 

Ffuma :  c  (0001.  0).  m  <1010.  /)  cleavage,  a  (llSO,  i-2),  <  (lOla,  4).  r(10il,  A),  v  (Olll,-  1). 
Angles :  M  =  17'  48'.  er  =  Si'  88',  m'  ^  80'  9^,  rr'  =:  58*  88',  rir  =  81'  18'.  or  =  6S*  14'. 

Rarely  in  distinct  acicnUr  crystals,  combination  of  a  and  r;  nsually  in  Bpheri- 
cal  forms  having  a  lamellar-stelliite  structure,  often  resembling  wavellite. 

Cleavage:  m  perfect;  a  less  so.  II.  =  2.  G.  =  2-547-2-578  Genth  &  Penfield. 
Color  pale  greenish  white,  grayish  white,  white.  Optically  uniaxial,  positive. 
Indices:  a?,  =  1-558,      =  1-613  Pfd.' 

Comp.— 3Na,S0..Fe,(S0,),  +  6H,0  or  3Na,O.Fe,0,.6SO,.6H,0  =  Sulphur 
trioxide  51*4,  iron  sesquioxide  17*1,  soda  19*9,  water  11*6  =  100;  or,  Sodinm 
sulphate  45*6,  ferric  sulphate  42*8,  water  11*6  =  100. 

AnaL— 1.  Ifaddntoah,  I.  c.  S.  F.  A.  Oenth,  Am.  J.  Sc.,  40,  203, 1890.  8,  Frenzel,  Zt.  Er., 
18.  COS.  1891. 

80,      Fe,0.    AI.O.    Na,0      E.O  H.O 
1.  60-25      17-28      0-48      18  84      0  40      11  14  insol.  3  00  =  99-W 

a.  4  51-80      17-80       —  19-95*  11-89  =  100*44 

8.  60-86      17-68       —      80*88       —       1190  =  100-M 

Of  the  HiO,  6^  molecules  are  lost  at  110"  C,  the  remainder  ii  eadly  tolubla  In  water.  Id 
anal.  2,  the  loss  at  100°  was  0'28  p.  c.  after  two  hours. 

Obs.— Occurs  with  other  sulphates  at  Sierra  Gorda  near  Caracole^  ChtU. 
R«£— '  Zs.  Kr.,  18.  595,  1801.   *  Am.  J.  Sc.,  40,  803,  1890. 

778.  bSmBBITB.  OraaiOi,  Bar.  Ak.  Wleo.  88,  878.  1868.  BAcklnglt  &.  £M,  Jb. 
Mln.,  1,  318,  1888.  Roemerite. 

Tricliuic.  Axes  d:  i:d  =  0-96840  : 1 :  2-64250;  a  =  116"  3^',  ft  =  94**40J', 
y  —  80"  74'  Linck'. 

100  A  010  =  *98''  43',  100  A  001  =  *89''  36',  010  A  001  =  •64"  20'. 

Fonna:  e  {001,  O)  V  (508.  '|  0        i  (0l4,  'H)  »(0l2,  '4-J) 

a  (100.  i  ii  m  (110.  /')  X  (iOl.  ,1-1,)         t  (O-8  I8.  'A^  9  (Oil,  1-1) 

b  (010,  i-i) .      M  (880,  «  (Oil.  1-V)       I  (ois,  'i-i) 

am  =   61'  46'  =  •68'  87  «  =  68°  88'  0;  =  98*  48* 

bm  ^        58*  M  =   48'  10'  en  =  70'  46*  em  =  69'  88" 

=   66'  68i'  c*  =   40'  19' 

Crystals  tabular  |  c,  often  monoclinic  in  habit ;  faces  a,  c  striated  |  tlieir  inter- 
section-edge, brachydome  faces  vertically  striated.  Also  coarsely  granular, 
crystalline. 

Cleavage:  b  perfect.-  Fracture  uneven.  Brittle.  H.  =  3-3-5.  G.  =  2*174 
01.;  2-102  Linck.  Luster  vitreous.  Color  light  to  dark  chestnut-brown,  violet- 
brown,  ruKt-browQ  to  yellow.  Pleochroic.  Transparent  to  translucent.  Taste 
saline,  astringent. 

Optically  — double  refraction  weak.  Ax.  pi.  on  c  bisects  obtnse  angle  01 
edges  a/c  and  b/c.   Bisectrix  inclined  about  30°  to  c.    2H»  =  57°  46'.. 
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Comp.— Perhaps  FeSO..Fe,(SOJ,  +  12H,0  =  Sulphur  trioiide  41-7,  inm 
sosqiiioxide  20'8,  iron  protoxide  9'4,  water  28*1  =  100. 

Some  anAlyses  give  more  water,  ISHtO  call  for  83*9  p.  c.   Hackiutosb  calculates  13*7  p.  c, 
AaaL-l.  L.  THchermak,  Ber.  Ak.  Wien,  38,  277.  ISSB.  3,  LInck.  1.  c.   8.  J.  B.  MacUntoih 
Am  J.  Sc.,  38,  243,  1880. 

80.     Fe,0,  A1,0.   PeO  HiO 

1.  (3o8lar  4  41-64     30-68      —      6-26     28  00  ZnO  1-97,  CaO  0-58,  in»l.  0  50 

2.  Chili  88-47  17-62  1  02  9-0«  8410  C&O  tr.  =  100-27  [=  »-48 
8.     "        G.  =  2  15         40  19     19  40      —      9-63   [30-85]  Na.O  014  =  100 

Easily  soluble  In  water,  giving  an  acid  solution;  bfwic  salts  separate  on  beating. 
Obs.— From  tlie  Raminehberg  miue  near  Uoslar  in  the  HarK.  slon^  with  copimidte  (of.  p. 
964).   Also  from  FeiHia.   From  Ticrra  Amaritla,  near  Copiapo,  CliUi,  with  other  iron  snlpliates. 
Named  fur  A.  UOmer  (or  Roemer).  of  Claustbal. 

Ref.— '  Cblli,  Zt).  Kr.,  16,  22,  1888;  on  the  form  of  the  mineral  from  Fdnia,  see  Blaaa,  Ber. 
Ak.  Wien.  88  (1)(1I21),  1888. 


C.  Hydrous  Sulphates.— Basic  Division. 

779.  Langite  Cu,{OH),SO,  +  H,0   Orthorhombic   0-5347  : 1  : 0-6346 

780.  Herrengmadite  (Gu,Ca).(OH),(SO J,  +  3H,0  MonocUnic 

o  :  i  :  i  =  1-8161  : 1 :  2-S004;  /Sn^SS'SC 
780A.  Arnimite    Cu,(OH).{SOJ,  +  3H,0 

781.  Cyanotrichite    Cu>l,(OH)„SO,  +  2H,0  Orthorhambic 

782 .  Serpierite         Contains  SO^  CuO,  ZuO,  H,0  Orthorhombic 

d:h:A  =  0-8586  : 1 : 1-3637 


783. 

Caitanitfl 

Fe,S,0,.8H,0 

Monoclinic 

784. 

Copiapite 

Fe,S,0,..18H,0     Monoclinic     0-4790  :  1  :  0*9751  78*  3' 

786. 

KnoxriUite 

Hydrous  Chromium  sulphate 

786. 

Utahite 

Fe,SO..UH,0 

Rhombohedral         i  =  1-1389 

787. 

Amarantite 

Fe,S,0.-'H.O 

Triclinic 

d:h:6  = 

0-7691  :  1  :  0-5738;    a  = 

95*  38',  /3  =  90"  24',  y  =  97"  13' 

788. 

FibrofBrrite 

Fe,S,0,.10H,0 

Monoclinic  ? 

789. 

Raimondite 

Fe,S.0,..7H,0 

Hexagonal  or  rhombohednd 

790. 

GarplLosiderite 

Fe,S,0,..10H,0 

Rhombohedral? 

791. 

Alumiiiito 

Al,S0,.9n,0 

Monoclinic 

792. 

Olockerite 

Fe,S0,.6H,0 

793. 

FelBSb&nyite 

A1,SO,.10II,0 

Orthorhombic 

794. 

Puralnmiaittt 

A1.S0,.15H,0 

79fi. 

Cypmiite 

Al.Fe„S,.0...14H.O? 

Hexagonal  or  rhombohedral 

796. 

Toltaite 

(Fe.Mg).(Fe,Al),S..0...15H,0?  Tetragonal 

797. 

Metavoltine 

(K„]SX,Fe),Fe,S„0„-18H,0  Hexagonal 

a  :  5  :  (J  fi 

798,  Botryogen         MgFeFe,S,0„.18II.O  Monoclinic  0*6522  :  1  :  0*5992  62"a6' 

799.  Bideronatrite     Na,Fe,S,0„.7H,0  ?  Orthorhombic 
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800. 

Alnnite 

KA1,S,0„.3H,0 

Rhombohedral 

&  = 

1-2520 

801. 

Jaroiite 

KFe.S,0„.3H,0 

(( 

6  = 

1-2492 

802. 

Tiowigite 

803. 

Xttringlte 

Ca.A],S.O„.33H,0? 

Hexagonal 

d  = 

0-9434 

804. 

ttnetenite 

MgFeA0,..13H,0 

Monoclinic  ? 

805. 

Zinoftlnnunite 

Zu,Al.S,0„.18H,0 

Hexagonal  ? 

806.  Johuukite        Hjdrons  copper-nranium  sulphate  Monoclinic 

807.  UranopiUte  CaXJ,S,0,..25H,0 

The  simple  empirical  formulas  are  given  for  moet  of  the  basic  hydrous  sulphates  abore, 
since  the  data  iu  most  cases  are  not  sufflcieot  to  detenniae  the  rational  formula. 


779.  LANarm.  a  new  British  mineral  N.  8.  Ma$ktlyne.  Phil.  Mag..  27,  816  1AA4. 
Langite  Matkelyne.  Pisaui,  C.  K.,  69.  633.  \HU.  Maskelyne  Phil.  Mag..  29.  473,  1865.  Deril- 
nneFuani,  C.  K.,  69,  818,  1864  =  Lyellite  Maakelyne,  Ch.  News,  10,  243,  1864. 

Orthorhombic.  Axes  d\h\6  =  U'5347  :  1 :  0*6346  Maakelyne'. 
100  A  110  =  28"  8',  001  A  101  =  49**  53',  001  A  Oil  =  32*'  24'. 

Forms:  a  (100,  t-i),  b  (010,  i-lj,  e  (001,  O);  m  (110,  /);  /(021,  8-1).  Angles  :  mm'"  =  •se' 
19,  ef-  •^V  4«'. 

Twins:  tw.  pi.  m,  in  forms  resembling  aragonite.  Crystals  small  and  short; 
simple  forms  not  observed.  Also  in  fibro-lamellar  and  concretionary  crusts,  with 
earthy  surface. 

(>leavage:  c,  b.  H.  =  2-5-3.  G.  =  3'48-3'50.  Luster  of  orystals  vitreous; 
of  crusts  somewhat  silky.  Color  fine  blue  to  greenish  blue;  pleochroio.  Trans- 
Incent.    Optically  — .   Ax.  pi.  ||  b.    Bx  ±  c. 

Comp. — Near  brochantite,  but  contains  one  molecule  of  water  of  crystalliza- 
tion, formula  CuS0,.3Cu(0H),  -f  H,0  or  4'CuO.SO,.4H,0  =  Sulphur  trioxide 
17  0,  cupric  oxide  67'6,  water  15  3  =  100. 

AnaL— 1,  Church,  J.  Ch.  Soc.  18,  87,  186B.  S,  8.  Warington.  Ibid.  4  Plsanl,  1.  c 
Also  Tschermak,  Ber.  Ak.  Wien,  SI  (1),  137.  1865. 


B0> 

CuO 

H.O 

1. 

Cornwall 

10-70 

67-48 

16-73  =  100 

a. 

1672 

67-81 

16-25  =  100-88 

8. 

4t 

16-88 

67-88 

15-58  =  100-89 

4. 

It 

10-77 

65-02 

16-19  CaO  0-83. 

MgO  0-39  = 
FW)a-?7  = 

100 

5. 

Det^Une 

38-65 

61  01 

16-60  CaO  7-00, 

101 

Anals.  1,  8  on  material  dried  in  vacuo;  8,  do.  at  100°. 
Alaskelyne's  early  analysis  (1.  c.)  gave  18  p.  c.  H^O. 

The  d^Uine  (or  Ij/ellite),  which  iucludes  the  IncrusttDg  variety,  is,  as  Tschermak  has  Bhown, 
langite  mixed  wiiti  gypsum,  wliich  is  appiireut  in  scaltut.  Uis  aiialytds  (ref.  aLiuve)  was  made 
ou  Uie  deviUiue  couiaiuiug  18  p.  c.  uf  ^ypaum;  mid  he  suites  ttiat  Pisaui'a  uualysis  uf  the  sauie  (6) 
indicates  the  presence  of  M  p.  c.  For  au  aualysis  of  the  lyellite  by  Church,  see  J.  Ch,  Ekic,  18, 
88,  1865. 

Pyr.,  etc.-— B.B.  on  charcoal  yields  water,  acid  fumes^  and  metallic  copper.  Healed  it 
passes  through  (1)  a  bright  green  color,  losing  1  equivalent  of  wuter,  aud  then  having  the  ratio 
of  some  brc^autitei  {Z)  various  Lints  of  olive-green ;  and  (8J  tiecomes  black.  It  has  finally  a 
strongly  acid  reaction. ' 

Obs.— Found  hi  arfillaceoiis  schist  (klUaa)  in  Cornwall,  in  minute  twinned  crystals;  also  as 
a  blue  crust,  partly  earthy.   It  Is  associated  sometimes  with  conuelUte. 

Named  Ia7ig%l$  after  Dr.  Victor  t.  Lang,  formerly  of  the  British  Museum,  later  Professor  of 
Physics  at  Vienna. 

The  analyses  of  so-called  brochantite  by  Berthler  of  a  Hezican  specimen,  and  Field  of  a 
Chilian,  as  well  as  of  the  artiticial  mineral,  have  the  same  ct'mpoBiUou  assigned  by  Pisani  and 
<;burch  to  the  langite;  and  there  is  yet  some  UDcerlaiuiy  as  U>  tlie  true  limits  between  the  two 
species.   The  specimens  had  ihe  green  color  ol  brochantite. 
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Ree-i  PhU.  Hag.,  29,  473,  186S;  cf.  Breztna,  Zs.  Kr.,  3,  874,  1879.  - 
WooDWARDiTB  Ghurch,  Ch.  News,  13,  85,  118,  1866.  J.  Chem.  Soc..  19,  130.  1868. 
A  complex  sulphnte  of  alumiDium  and  copper,  perhaps  allied  to  cjaaolrichite  (lettamiiielt 
or  perhaps  ouly  au  impure  uucrysiallized  variety  of  lapgite,  mixed  with  alumiaium  liTdnia 
Occurs  ia  Cornwall,  in  minute  botryoidal  concretions,  of  a  rich  turquois-blue  to  Kreenitb  blai 
color,  translucent  to  almost  transparent.  O.  =  2  88.  Ana). — 1,  Church.  1.  c  3,  C  Wariicba, 
tbid.   4,  PUani.  0.  B.,  66, 1148, 1867. 

H,0 

18-  48  =  98-74 

19-  651  =  100 
22  78]  =  100 

8iO,  1-3  =:  100 


80. 

A1.0, 

CttO 

1. 

Cornwall 

18-96 

17-97 

48-31 

s. 

18-04 

18-04 

48  67 

a 

11 

12-54 

17-98 

46-80 

4. 

11-7 

184 

46-8 

The  material  of  1,  2  was  dried  at  100',  of  8  in  vacuo  over  HtSO*. 

Church  and  Warington  also  found  traces  of  silica,  lime,  magnesia,  and  phosphoric  icil 
which  were  undetermined.  Pisani  makes  the  mineral  impure  tangite.  He  analyzed  (1.  c> 
another  similar  material  from  Cornwall  (receired  from  Mr.  Tailing),  of  a  clear  green  c»]or.  and 
Obtained :  SO,  4-7.  A1,0,  88-8,  CuO  17-4,  U.O  88-7,  8iO,  6*7  -  100-5;  sbowingamixluicof  ibe 
tX>pper  sulphate  with  a  hydrous  ailicate  of  aluminium  as  well  as  hydrate;  and  this  he  con»i(l<rn 
«d  proving  that  woodwardite  is  imly  a  mixtiire.  Analyses  by  Maskelyne  &  Flight  (J.  Ch.  ibec.. 
34,  1,  1871),  ccnflnu  (his  view. 

The  mineral  is  soluble  with  scarcely  any  reddue  tn  diluted  adds.  Named  after  Dr.  S.  P. 
Woodward. 


780.  BBBBENOSnNllITE.  Brmina,  Zs.  Kr.,  3,  859.  1879.  UrrOlgrite  Beabi,  Ho. 
Mitth.,  3,  811, 1879,  and  Lit.  Ber.  Ungam.  3,  610, 1879. 

Monoclinic.  Axes  d\i:6~  1-8161 : 1 :  2-8004;  =  SS"  50^'  :=  001  A  100 
firezinft*. 

100  A  110  =  61'  9^',  001  A  101  =  67"  51',  001  A  Oil  =  70"  20t'. 

'  Foxnia' !  y  (640.  t^f)         v  <S50.  e  a09,  -  f4)         d  (S07,  H) 

e  (001.  0)  m  (110,  /)  e  (120.  i-2)  5  (507,  -  g  (111.  1) 

fiim,  i^D?    ,       C  (450,  i-i)  *c-(250,  H)^  t  (103.  fi) 

Mm  "  =  128'  19*  cff  =  47'  8'  ea   -  78"  8*        w'  =  118' 

«e'   =  80'  47i'        M  =  88*  8i'        em'  =3  90'  84'        «  =  S8'  8* 
ee     =  87'  13'  =:  48'  34' 

Twins :  tw.  pi.  c  (001) ;  perhaps  also  n  (750).  In  thin  six-sided  tabnlu  cin 
tals  with  c  striated  \  a.    Usually  in  spherical  groups. 

CleaTage:  c  perfect;  y  (or  m)  rather  distinct;  also  e  or  6.    Bather  brittle. 

H.  =  3*5.  G.  =  3132.  Luster  vitreous;  on  c  sometimes  pearly.  Color  emerald- 
green,  verdigris-green,  and  bluish  green.  Pleochroic:  I|  c  yellowish  green,  |  b  blni«h 
green.    Streak  light  green.  Transparent. 

Optically  — .    Ax.  pi.  X  A  and  sensibly  \a.    Bx  J_  c.    Axial  angles,  Brezina: 

2E,  =  59'  2*  Li  3E,  =  65°  18'  to  68'  53'  Na  2E^  =  88'  8«"n 

Comp.— 3(CuOH)  SO,.Cu(OH),  +  3H,0  with  one-fifth  of  the  copper  replaced 
by  calcium,  or  Ga0.4Cu0.3SO,.6H,0  =  Sulphur  trioxide  25-0,  cnpno  oxide  49-4^ 
lime  8-7,  water  16-9  =  100. 

AnaL— 1,  Berwertb,  Zs.  Kr.,  3,  878,  1879.  S,  Schenek,  Min.  Mitth.,  fl,  818,  18iV- 
%  Winkler,  Jb.  Berg-HOtt.,  Sachs.,  1886. 

80,  CuO  CaO  H,0 

I.  34  62  &4-16  3  05  1961  =  100-44 

9.                          34-62  49-53  8-59  16-78  S.0,  0  88,  FeO  0-14,  MnO,  MgO  Ir.  = 

&    6.  =  8-906        34-69  4996  8  17  17-76  =  100-48 

Brezina  regards  the  CaO  as  present  in  the  form  of  gypsum  as  an  impurity:  deducting  thif 
the  result  obuOned  is  :  SO>  38  04,  CuO  57-53.  H.O  19-44  =  100.     Szab6.  on  the  cootm;, 
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resards  the  CaO  as  essential,  wbich  is  confirmed  by  Wiukler,  aod  also  indirectly  by  Welsbach 
(CI.  arnimite,  following). 

Fyr^  etc.— On  charcoal,  loses  its  green  color,  becomes  black  and  fuses;  with  soda  a  copper 
bead.  Soluble  in  nitric  add  in  bydrochlorlc  acid  and  in  ammonia  with  a  residue  of  calcium 
sulphate. 

Oba.— Occurs  uitb  malachite  and  calcite  in  a  quartz-conglomerate  at  HermDgrund  in 
Hungary.  Related  to  langiie,  brocbaiiUte,  etc.  Also  on  the  Saudberg,  between  Altgebirg  and 
Herrengrund.   Named  from  the  locality  Herrengrund  =  tirrOlgy  In  t£ie  HuDsarian  language. 

Ri£— ■  L.  c. ;  these  forms  are  not  an  certain.   Cf.  Gdt.,  Index,  fl,  149, 1890. 


780 A.  Andmita.    Weiabach.  Jb.  Berg-HOtt.,  Sacbs.,  1886. 

Forms  a  bright  green  Incrustation,  consisting  of  sliort  aclcular  or  scaly  crystals. 

Oomp.— 2(CuOH),804.Cu(OH),  +  8H,0  or  5Cu0.aS0..6H,0  =  Sulphur  trioxide  24-1, 
Gupric  oxide  50-6,  water  16*8  =  100.  CorreBponds  to  the  preceding  species,  but  differs  in  con- 
taining no  lime. 

AaaL— 1,  2,  Winkler;  2  containing  gypsum. 

SO,  CuO         Fe,0, ,  Al.Oi         CaO  H,0  , 

1.  24-48  66-81  0  85  0  56  [17'85]  =:  100 

8.  )  28  78  46-88  0*84  6  89  [17-16]  =  100 

Deducting  impurities  and  recalculating,  the  result  obtained  is:  80(24-07,  CuO  59-69, 
H|0  16-24  =  100.    This  corresponds,  as  noted  above,  to  herrengrundite. 

Oba.— Occurs  on  porcelalu-^per  in  the  coal  region  at  Plauitz  near  Zwickau.  Named  for 
the  ftimily  von  Amlm. 


781.  OTANOTRIOHITB  or  Licttboxitb.  Eupfersammeterz,  Kupfersammterz,  Wem., 
Earsien's  Tab.,  62,  1808.  Velvet  Copper  Ore  Jamttm,  Mio.,  3.  158,  1816.  bammeterz  Bretth., 
Char.,  168.  1823,  820,  1882.  Culvre  veloute  Fr.  Gyanotrichtt  Qtoclur,  Orundr.,  067,  1889. 
Lettsomite  Percy,  Phil.  Mag.,  3S,  100,  1860. 

Orthorhombic.    Occurs  in  velvet-like  druses  of  short  capillary  crystals;  some- 
times in  Bpherical  globules- 
Color  clear  smalt-blue,  sometimes  passing  into  sky-blue;  strongly  pleoehroic. 
liUster  pearly.    Optically  biaxial,  negative.    Ax.  pi.  B  and  Bx,^  i.  to  the  direction  of 
elongation  of  the  crystals.    DiBperBion  p  <,  v  large  Btd.' 

CoHp^PerhapB4CnO.Al,0,.SO,.8H,0  (Gentb)  =  'Sulphur  trioxide  12-4, 
alumina  15*9,  cupric  oxide  49*3,  water  22*4  =  100. 

Percy  calculated  6CuO.AliO>.2SOa.l3HiO,  which  requires :  Sulphur  trioxide  10-8,  alumina 
10-7,  cupric  oxide  49  8,  water  22*7  =  100. 

AaaL— 1.  9,  Percy,  1.  c.  8,  Pisanl,  C.  R,  86,  1418, 1878.  4,  S,  Geuth,  Am.  J.  Sc.,  40, 
118,  1890. 

80»     A1,0,    Fe,0»     CuO  HjO 
1.  Moldawa  15  89  11  70  48  16     2S-06  =98  80 

a.  14  12    11  06      1  18      46-69    28  06  Insol.  2*85  =  96-88 

8.  Cap  Garonne  12  10    1121      1-41      49  00    29-60  CaO  2  97  =9919 

4.  Arizona         O.  =  9  787       |  13-49    16  47      184      40*71     21-89  insol.  0*44  =  99  84 

5.  Utah  12-00    15-48      0  91      49  64   [2150]  =  100 

Oba. — Occurs  sparingly  at  Moldawa  In  the  Banat,  coating  the  cavities  of  an  earthy  faydrated 
Iron  oxide,  along  with  a  white  amorphous  aluminium  sulphate.  Also  at  the  copper  mines  of 
Cap  Garonne,  Dept.  du  Yar,  France. 

In  Utah,  at  Copperopolia,  formerly  the  American  Eagle  mine,  Untie  district;  also  in 
Arizona,  at  the  Copper  Mountain  mine  near  Morencl,  Oiaham  Co. 

Named  Cyamtriekiie  from  Kvaroi,  MtM,  and  9pii,  hanir;  and  LttUomUt  after  the  English 
miiieralo^t,  w.  G.  Lettsom. 

Ri<^i  Bull.  Soc.  Mln..  4,  11,  1881. 


783.  SBBPIBBITB.         CMuam.  BuU.  Boc.  Mln.,  4,  89. 1881. 

I 

Orthorhombic    Axes  (J  :  5  :  i  =  0-8586  :  1  :  1-3637  Des  Oloizeaux. 
100  A  110  =  40°  39',  001  A  101  =  57°  48^',  001  A  Oil  =  53"  U\'. 

Fonns:  e  (001,  0):  m  (110, 1);  p  (111,  1);  also  prohable, (084,        «  (Oil,  14);  and  unoer. 
tBln^  a  (908.        x  (048,        y  (058,  f  -i),  s  (081,  8-1),  perhaps  a  (100,  M). 
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064  BULPSATES,  CHBOMATEB,  ETC. 

Angles :  mm'"  =  IB',  aa'  =  W  m',  nn'  -  91'  18'.  =  107'  SC,  (W*  =  IM'  2!r, 
yy*  =  133°  BC,  cp  =  "M*  38'.  pj/  =  86"  25'.  ppf"  =  72*  O*. 

Crystals  minute*  tabular  |  and  elongated  |  axis  &\  faces  c  striated  |  i; 
often  grouped  in  light  tufts. 

Color  bluish  green.  Transparent.  Optically  negative.  Ax.  pi.  |  a.  Bx  X  ^ 
Dispersion  p>  v  strong.    Axial  angles^  Dx. : 

CoBp. — Stated  by  Damonr  to  be  a  bauc  sulphate  of  copper  and  zinc. 
'  This  may  prove  to  beloDg  Dear  brochautite. 

Oba. — Occure  od  smlUuoDlte  at  the  zinc  mines  of  Lauiium,  Oreece.  The  probable  exideDce 
of  two  other  undetermined  Iwsic  eulpliates  of  copper  at  tlie  same  locality  Is  also  mentioned. 


783.  CASTANTTS.   L.  Dampsky,  Jb.  Mln.,  2,  267,  1800. 

Monoclinic,  with  a  prismatic  angle  of  82%  and  terminated  by  one  or  two  obliqae 
planes.  Usually  in  prismatic  crystals,  perhaps  twins;  the^  seldom  show  distinct 
faces,  which  are  then  dull  and  rounded.  United  iu  massive  aggr^tes;  also  in 
minute  crystals  lining  cavities. 

H.  =  3.  0.  =2*118.  Laster  vitreous,  brilliant.  Color  chestnufrbroim.  Powdei 
orange-yellow. 

Comp.— Fe,0,.2SO,.8H,0  =  Sulphur  trioxide  34  5,  iron  sesqnioxide  34-6,  water 
31-0  =  100. 

Differs  from  amarantite,  p.  967.  oolr  Id  containing  one  molecule  more  of  water. 
AbbL— Darapsky,  1.  c. ;  la  after  deducting  impurities. 

SO,  Fe,0,  H,0 

1.     88-80  88-92  80  76  Al.O,  tr,  barite  110  99-«8 

la.   84-8S  84-46  81-38  =  100 

Loss  of  water  at  50'.  l  Op.  c;  80°,  9-5:  100°,  II  S;  145°,  15-5;  170°,  20-5. 

Only  very  slightly  soluble  in  water,  but  dissolves  in  warm  hydrochloric  acid.  Remains 
unchanged  ou  exposure  to  the  air  and  also  in  the  desiccator  over  calcium  chloride. 

Obe.— From  Sierra  Oorda,  Chili;  occurs  implanted  upon  olive-green  crystalline  copiapite  and 
aaaociated  with  minute  barite  crystals. 

Named  in  illusion  to  its  cbestnut-brown  color. 

RuBRtTB  L.  Darapikj/,  Jb.  Min.,  1,  65,  1890. 

In  indistinct  lamellar  crystals  of  a  deep  red  color,  penetrated  by  white  nodules  and  dear 
zones,  which  a;-e  present  even  in  the  purest  portions  and  hence  make  the  physical  characten  ind 
composition  of  the  remainder  more  or  less  doubtful.   Iron  sesqaloxide  Is  separated  by  cold 

water.  Analyses; 

SO,  41-15      Fe,0,  18-22      Al.O,  3  01      HgO  5*62      CaO  410      H,0  27  64  =  99*84 

For  this  the  formula  calculated  is:  2iCa0.4iMgO.Al,Ot.4FeiOi.l7SOa.SIHtO.  Deducting 
gypsum  and  epnomite,  the  result  is:  FeiO,.2SO,.8UiO  =  Sulphur  trlozide  43-8,  iron  aeaquioiide 
42-7,  wntei-  14-6  =  100. 

From  the  neighborhood  of  the  Rio  Loa,  Chill. 


784.  OOPIAPXTB.  Mitrv  Diotc.   Misy  (fr.  Cyprus,  etc.)  34,  81.   Misy,  Oerm.  Gelb 

Atraineiit  (fr.  Hnrz,  etc.)  Agrie.,  Nat.  Foss.,  218.  457,  lulerpr.,  466,  1546.  Misy,  Oul  Atismenl 
Steu,  Lapis  atramentarius  flavus.  Wall.,  Min.,  159,  1747.  Alisy  (fr.  Harz)  Hausm.,  Handb..  1061. 
1813,  1203,  1847.  Gelbeisenciz  Breith.,  Char.,  97,  288,  1^8,  283.  1832.  Yellow  CoppeMS. 
Basisches  scliwefelsaures  Kiseiioxyd,  H.  Rote,  Pogg.,  27,  814,  1888.  Copiapite,  HtUd.,  Handb., 
489,  1845.    Xanthosiderit  pt.  Gtocker,  Syu..  65,  1847. 

Monoclinic.  Axes  a  :  J  :  (J  =  0  47904  :  1  :  0-97510;  =  72"  3'=  001  A  100 
liinck'. 

100  A  110  =  24"  30',  001  A  101  =  49-  57i',  001  A  Oil  =  42"  51'. 
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COPIAPITE. 


065 


Form*! 

h  (010, 
m  (110.  7) 


p  (130,  t-^) 
d  (4U9.  j-i) 
*  (015,  i-i) 


r  (0S8.  l-i) 
ff  1011,  l-i) 


mm'"  =   4ft°  0' 
=  99M9 
M-     =   81"  1' 


ly  =  88*88' 

«*  =  av4a' 

m'0  =   58°  82' 


«  (487,  -  ♦-3) 
o  (448.  I) 


oe'  =  40M9r 
Am  =  •es°  80*^ 
bo   =    60°  80' 


V  (16-3-18,  |-3y^) 
»  (*-4-88,H) 


fti  =  78*28' 
bq  =  'i?*  9* 
mj  =  "M"  49' 


#1 


Crystals  tabular  |  TTsnally  in  loose  aggrezationa  of  crystalliue  scales,  or 
granular  massive,  the  Boales  rhombic  or  hexagonal  tables.  In- 

orustiog. 

Cleuvage:  b.  H.  =  2*5.   G.  =  2*103  Linck.   Luster  pearly. 
Color  sulphur-yellow,  citron-yellow.  Translucent. 

Optically  — .   Az.  pL  X    vad.  nearly  coinciding  with  d. 
X  ^-   Az.  angles  : 

8Ho.r  =  U8"  lOi'     2H^y  =  114*  US'  0x.     8Ho,y  =  111^  86  Linck. 

Coap» — A  basic  ferric  sulphate,  perhaps  2Fe,0,.5SO,.18H,0 
=  Sulphur  trioxide  38*3,  iron  sesquioxide  30*6,  water  31*1  = 
100. 

AnaL— 1.  Llack,  after  deducting  1*6  quartz  eaud.  Zs.  Kr.,  16,  17,        Chill,  Ltock. 
1888.   8.  J.  B.  Hacklntorii.  Am.  J.  Sc..  38.  848,  1889.   8.  L.  Darapsky, 
Jb.  Hin..  1,  68.  1890.   4,  S.  Melvtlle  &  Lindgren,  V.  S.  O.  Surv.,  Biill.  61,  86. 189a  Karlier 
analB.,  Sth  Ed.,  p.  655;  alao  Domeyko,  Mln.  Cbill.  165,  1879. 

SO.       Fe,0.     A1,0,  H,0 


1.  Chili  3H-91  30  10  tr. 

2.  "  8903  29  16  — 
8.  "                      88  47  a8-18  2-96 

4.  Knoxville,  C«l.       39  97  26-54  — 

5.  Sulphur  Bank,  Cal.  S8  -82  26  79  0  87 


80-74  CaO  tr.  =  99  76 

[*29-»4]  FeO  1-56,  Na,0  O  Sl  =  100 
29-50  MgO  015,  CaO  ft*,  inwl.  0*78  -  100-08 
80-48  FeO  0-46,  MnOO-21,  MgO  8  08  :=  100-97 

[29-57]  FeO 8-88.  MnO  tr.,  MgO  016,  CaO  0  26, 
[insol.  0-76  =  109 


Loss  of  water  In  anal.  1.  18-78  p.  c.  at  110°;  Id  2,  two-thirds  (13  molecules)  at  110';  in  8,  I 
molecule  at  75°,  2i  at  100°.  4  at  140',  6  at  150',  7  at  190\ 

Melville  calculates  for  anal.  4,  the  formula:  RO.2R,O,.6SO).20H,O,  but  In  other  aualyse* 
protoxides  are  nearly  or  quite  wanting.  Darapsky  writes  the  formula:  FeiOi.2^SOi.8HaO  for  the 
mineral  analyzed  by  him,  or  intermediate  between  coquimblte  and  amarantitu.  He  proposes, 
moreover,  to  drop  the  name  coquimbite,  and  to  use  copiaplte  broadly  for  ferric  sulphntes  soluble 
in  water,  which  have  one  equivalent  of  iron  sesquioxide  to  more  than  two  of  sulphur  irioxlde. 
The  individual  minerals  he  would  call,  violite,  fiaveUe,  eUiite,  niveite,  etc. 

Jfuy  18  an  old  term^wbich  has  been  somewliat  vaguely  applied.  It  seems  to  belong  in  part  here 
and  in  part  also  to  other  related  species  (cf.  raelavoltlne,  p.  978).  The  description  of  DioBcorides  is 
unsatisfactory,  biit  that  of  Pliny,  not  over  25  years  later,  is«ood,  and  may  represent  tlie  true  m'trv 
of  the  Greeks:  also  that  of  Agricola.  which  was  tnkeii  from  Rpecimens  from  the  RHntnielKl>erg 
mine  near  Goslar  iu  the  Harz,  to  which  the  name  has  beeu  particularly  aptilied-  It  is  the  result 
there  of  the  ducompositivn  of  pyrite.  Analyses  by  List  (Lieb.  Aun.,  74,  3^,  1850)  of  this  mineral 
gave: 


1.  Goslar 

3.  " 


80. 
42-92 
48-21 


Fe,0, 

80-07 
30-37 


ZnO 
3-49 


MgO 

8-81 


E,0 
0*88 


H.O 

31*89  =  100 
undet. 


Ranunelsberg  deducts  luagDesiam  sulphate  17-81^  zinc  sulphate  8*88.  potassium  sulphate 
0'67,  and  obtains: 


80.  47-15 


Fe,0. 41-00 


H.O  11-86  s  100 


For  this  he  calculates  4FeiOt.9SO,.UH,0;  but  the  result  Is  doubtful. 

Fyr.,  etc. — Y  ielda  water,  and  at  a  higher  temperature  sulphuric  acid.  On  charcoal  becomes 
magnetic,  and  with  soda  affords  the  reaction  for  sulphuric  acid.  With  the  fluxes  reacts  for 
iron.   Soluble  in  water,  and  decomposed  by  boiling  water. 

Obs. — The  original  copiapite  described  by  Rose  was  from  Copiapo.  It  is  well  represented  at 
X,tiG  Tierra  Amarilla,  near  Copiapo,  Chili,  as  an  incrustation  on  tioqmmldte,  or  alone  with  copper 
AO<3  iron  Titriols;  also  near  Caracoles,  In  crystalline  masses. 
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966  BULPBATB8,  CSBOMATBB,  BTG. 

Occurs  Id  soft  masses  of  sulphur-yellow  scales  at  the  Redingtoo  mtne,  EnoxTflle,  Csl.;  Ibe 
crystals  are  described  as  ortborhooibic  with  prism  of  78°,  ax.  pi.  |  b  (010).  Bxo  x  c.  Also  at 
Bulpbur  Bank,  Lake  Co.,  California,  aa  a  result  of  the  decomposUton  of  marcasite,  on  donabar. 

A  ferric  sulphate,  containing  88  p.  c.  S0(  (Hillebraod)  has  been  noted  fiom  the  ndghboriiood 
of  Las  Vegas,  N.  Mexico  (Pearce,  Proc.  Col.  Soc.,  3,  328,  1889). 

Rfl£— >  Zs.  Kr..  16.  14,  1888;  a  number  of  doubtful  planes  are  added. 


786.  KNOZVIU<rm  Q.  F.  Becker,  IT.  S.  O.  Surr,,  Mod.,  13,  37S.  888;  1888  (bsucd 
1889).    W.  H.  MelviUe  and  W.  LinOgrm  U.  S.  Q.  Surr..  Bull.  61,  24.  1880. 

Orthorhombic?  Id  rhombic  platesvitbauglesof  TS^and  103°,  and  inferred  to  he  isomorphoos 
with  coplapite. 

CleavHge:  basal,  perfect;  prismatic  and  ortbodiagonal.  also  good.  Color  greeoisli  yellow. 
Pleochroic.  Optically  biaxial.  Of  the  axes  of  elasticity  lo  the  basal  plane,  the  greater  is  panllel 
to  the  brachydiugonai  axis. 

Oomp.— A  hydrous  bade  sulphate  of  diromlum,  fenic  iron,  and  alunuDium,  probably  related 
to  cqpiapite. 

The  calculated  ratio  gives  the  complex  formula  5(RO.70RiOi.l«9SO..M0HsO.  which  is  not 
Teiy  far  from  3RO.4RiO..9BOi.a0H«O. 

AnaL— Melrllle  and  Llndgren.  1.  c,  on  O'lM  grams. 


80.    Cr,0,  A1,0,  Fe.Oi    FeO    MgO     NIO   H,0  above  100*   H,0  (100")  gangue 

85-  90     7-41     4  84     15  86     8-81     8-32      088         17-60  9-80  1-73  =  100 

Obs.— Occurs  with  redingtonite  at  the  Redington  mercury  mine,  Enoxville,  California. 

Redinotonite.  G.  F.  Btelur,  U.  8.  G.  Surr.,  Moo..  13.  879,  1888.  W.  H.  MdwOU  and 
W.  Lindgrsn,  U.  8.  G.  Surv..  Bull.  61,  28.  1890. 

A  Lydrous  cbramium  sulpliate,  occurring  in  finely  fibrous  masses  of  a  pale  purple  color,  in 
part  white  with  silky  luster  aud  only  purple  oa  a  surface  perpendicular  to  the  Qbors.  Also  nuu- 
sIto  with  crystalline  structure.  O.  =  1  -761.  Extinction  oblique  flS*  to  38°).  Double  refnctioa 
feeble.   Soluble  in  water.   When  heated  turns  green  without  losing  all  its  water. 

In  composition,  a  hydrous  sulphate  of  chromium,  alumioium,  inm,  etc.  The  calculated 
formula  is  »RU.8Ri0,.88SO,.171U,O.  The  sample  analyzed  was  moist  and  part  of  the  water 
may  hence  be  simply  hydroscopic 

Anal. — MelTille  and  Llndgren,  L  e. 

60)    Cr,Oi  AliO.  FeiOi    FeO    NIO   MgO  HtO  (above  100*)  H,0  (100')  gangue 

86-  85    7  01     8-14    0  19    4  58    100    185        14-84  ^'•09  8-46  =  100-51 


Occurs  at  the  Rediogton  mercury  mine,  Knoxville,  California,  where  (Becker) it letultsfiroD 
the  action  of  solfataric  gases  on  chromite. 

786.  UTAHITB.   A.  Anruni,  Zs.  Er.,  9,  SS8,  1884;  Bull.  Soc  Mln.,  4,  126,  1884. 
RhombohedraL    Axis  (i  =  1-1389;  0001  A  1011  =  •52*'  45'  Aramni.  In 
a^egatesof  fine  scales  reBolved  under  the  microscope  into  tabnlar  hexi^nal  crptali 

(c,  7h)  with  rhorabohedral  faces  (r). 
(Jolor  orange-yellow.    Luster  silkj. 

Co■^— 3Fe,0..3SO,.4H,0  =  Sulphur  trioxide  30*3,  iron  sesquioxide  60*6, 
water  =  9*1  =  100. 

Anal.— Damour,  BulL  Soc.  Mln.,  7, 1S8,  1884. 

80.38-45        £16.0.58-88        H,0  9  85        Ab,0.  818  =  99-81 


Pyr.,  etc.— Gives  off  acid  water  In  the  closed  tube  and  tumsred.  On  charcoal  becomes  Uack 
and  fuses  with  some  difllculty  to  a  black  magnetic  scoria. 

Obs.— Occurs  aa  au  incrustation  on  quartz  at  the  Eureka  Hill  mine.  In  the  Tintic  tUstrici, 

Utah. 

Genth  &  Penfield  mention  a  ferric  sulphate  occurring  In  minute  brownish  white,  appaicntly 
hexagonal,  scales  at  the  Mimbres  mine  near  Georgetown,  N.  Mexico,  with  vanadinlie,  dewloisite, 
quartz.    It  seemed  to  contain  no  water,  and  the  rcsulls  of  an  Incompleie  analysis  led  to  the  ratio 
of  FciOi :  SOi  =  1:1,  with,  however,  17  or  18  p.  c.  uDsccountea  for.    Am.  J.  Sc.,  40, 
1890. 
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AMASAHTITB. 
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787.  AMARAMTITB.  Frentei,  Min.  Mltth.,  9,  896,  1867.  HobmanDlte  A.  Jf^mtel 
Uin.  MiUb.,  9,  397,  1687. 

Triclinic.  Axes  d  -.t-.d  =  076915:  1 :  0*57383:  a  =  95°  38'  15",  iS  =  90" 
23'  43",  y  =  97"  13'  4"  Penfield*. 

100  A  010  =  82°  42'  25",  100  A  001  =  •88"  53',  010  A  001  =  *84°  16'. 


Fonni: 

a  (100, 
b  (010,  i-i) 
«  (001.  0) 


Jf  (110, '/) 
«  (101,  '1-i') 
d  (0X1.  WO 


A(ofa, 
4  (Oil,  'i-i) 

/  {OSl,  'JW) 


n  (121.  S-d*) 
«  (ill,  ,1) 

p  (lii,  '1) 


as  -   86°  S44' 

M  =  <t31°  26' 
»  =   40°  18' 


eW  =  93°  48' 
ep  =  4Si°  46' 
M    s=  •93'48' 


op  =  •87°  48' 
Im  =   42°  89i' 
ft'|»=   78°  58' 


1. 


a. 


Onstals  slender  prismatic,  with  the  faces  a,  b  Tertically 
striated.     Usually   lu  columnar  or  bladed  masses,  also 

radiated. 

Cleavage:  a,  b  perfect.    Brittle.    H.  =  2-5.    G.  =  2-11;  Pe°fieW- 
3*386  Pfd.    Color  orange-red,  brownish  red,  amaranth-red.    Streak  lemon-yellow. 
Pleochroism  not  strong  on     stronger  on  b  (brownish  red  and  lemon -yellow). 

Optically  — .  Ax.  pi.  iuclined  about  38"  to  (i,  its  trace  on  a  (100)  passing  from 
light  above  to  left  below.  Extinction  on  h  (010)  inclined  16''-17''  to  6  in  the 
acute  angle  above,  behind.  Axial  angles  measured  on  oleavage-plates'  |  a,  and 
hence  not  strictly  X  Bx,  gave  Penfield: 


3E,  =  59'*  3*^  Li 


2B,  =  flS*'  8'  Na 


Cc»p.— Fe,0,.2SO,.7H,0  =  Sulphur  trioxide  36'9,  iron  seequioxide  35*8, 
water  28*3  =  100. 

Anal.— 1.  Freuzel,  I.  c.  3.  J.  B.  Mackintosh,  Am.  J.  Sc..  38,  248,  1689.  8,  L.  I>anp8kv, 
Jb.  Uin.,  1,  5Ih  1890.  4,  F.  A.  Oenth,  Am.  J.  Sc..  40.  201. 1880. 


SO, 
85  58 
86*15 
8620 
35-46 


Fe,0, 

87  36 
86-69 
85*62 
37*46 


H,0 
37-62 
[37  •441" 
38*88^ 
3830> 


=  100-46 

A1,0.  0-31.  Na.0  0-51  =  100 
=  10015 

Alk.  0-70  -  101-91 


•At  110°,  3-5  molecules.   »  At  100°,  8  molecules;  at  140°.  4;  at  175°,  5;  at  200',  5i;  the 
TemaiDder  at  a  red  heat.   '  Do.  13*17  p.  c.  =  8  molecules. 

The  fine  powder  is  gradually  decomposed  by  cold  water,  forming  a  basic  Insoluble  salt. 

Hohmannite  is amarantite,  Id  part^ligbtlyaltered.  The  following  are  analyses:  1,  Frenzd, 
I.  c.  3.  Id.,  ibid.,  p.  438,  on  fresher  material.  8,  Id.,  ibid.,  11,  215,  1890.  4,  Darapsky.  Jb. 
Min.,  1,  56,  1890. 


1. 
3. 
8. 
4. 


O.  =  3-34 
G.  =  317 


'SO,  Fe,0,  HaO 

80-88  40-05  39-63  =  100  56 

88-84  85-58  80-08  =  99*60 

85*76  87*08  8771  =  100-60 

36-85  86*86  36*84  gangue  0*58  =  100-< 


Cr.  also  Frenzel.  1.  c.  and  Min.  Mitth.,  11.  31,  333. 

Obs. — From  a  rein  of  argentiferous  lead  ores  with  sphalerite,  cbalcopyilte,  atacamlte,  etc., 
near  Caracoles,  Chili,  some  leagues  north  of  Sierra  Gorda;  it  occurs  in  copiapite;  also  from  tbe 
Bierra  de  la  Caparroea  between  Calama  and  Sierra  Qorda. 

Named  amarantitt  Id  allusion  to  tbe  red  color;  hohmannUe  after  the  discoverer,  mining 
^iglneer  Th.  Hohmann  of  Valparaiso. 

B«£— <  Am.  J.  Sc.,  40,  199,  1890.  The  optical  determinations  of  WoMng  (Min.  Hittb..  9. 
408,  1887)  agree  substantially  with  those  of  Penfield. 

PAPoanv  Z.  Daraptks  [Bol.  Soc.  Min.,  Saatiaso,  786,  1887),  Jb.  Min..  1,  38  ref.,  1889. 
In  crystals  and  in  radiate-fibrous  masses.    CTcaTage  distinct.   Brittle.   Color  dark  red. 
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Compositioa  calculated  by  Darapsky,  aFeOi.8SOi.lOHaO  =:  Sulphur  trioxldeSS-&  inmnntd- 
ozide  48-2,  water  24-8  s=  100. 

AaaL— 1,  Dampsky,  1.  c  2,  Grftbner,  quoted  by  Frenzel,  Min.  Mltth..  11,  838, 189a 

1.  80.  34-78  Fe,0,  80  00  H.0  16  48  Chalcanttdte  28-85  =  IW 

la.        34-74  42-17  28  09    =  100 

8.         86  18  89*92  28  18   =  100*28 

The  analysis  of  Orftbner  as  shown  by  Frenzel  makes  paposite  identical  with  hohmacDite 
and  amarantite;  this  assumes  that  essentially  the  same  minerals  were  analyzed  in  the  case  of 
anals.  1  and  2. 

Occurs  at  the  Union  mine,  Reventon  district,  near  Paposa  in  Atacama,  embedded  in  msasiTe 
copper  viiriol. 

Fbrric  Sulphates.  Mackintosh  has  analyzed  (Am.  J.  Sc.,  38,  248,  245,  1889)  aeroil 
ferric  sulphKtes  from  Chill,  which  cuuaot  be  classed  with  knowD  species,  and  ytt  which  are  not 
sufficiently  known  to  deserve  independent  position. 

A.  Occurs  with  coplapite  and  amarantite  in  pulverulent  orange  flakes  arranged  In  panllel 
layers.  It  may  be  a  result  of  the  alteration  of  amarantite;  the  calculated  formula  is 
Fe,0..^0..4HiO.   Loss  of  water  at  110°,  0'S04  molecules;  cf.  also  rubrlte,  p-  964. 

B.  White,  pulverulent;  calculated  formula.  4FeO.FetO>.6SO(.19HiO.  Loses  9-6  molecoles 
of  water  (or  one  half)  at  110". 

0,  D.  Both  white  powders.  For  C,  the  approximate  formula  belongs :  12Nai0.7FeO. 
6Fe.Oi.AltO,.10SOi.lOU.O.   For  D,  l{Na,0.12Fe0.8Fe0.14SO..19U|0.  Analyses: 


SO. 

FeaO, 

A1.0, 

RiO 

Na,0  ■ 

H.O 

A. 

41-24 

41  -22 

17  54] 

=  100 

B. 

86-00 

12-16 

22-51 

0-58 

26-75 

=  100 

0. 

47-90 

6-64 

0*65 

80-81 

4-42 

10-58 

=  100 

D. 

46-01 

614 

86^ 

0-38 

18-87 

=  100 

788.  FIBROPEIRBITB.  H.  Bote,  Pogg..  37.  816.  1888.    Fibrofeirite  PrideuuK.  FUL 

Hag.,  18,  897,  1841.  Btypticit  Hau»m.,  Uai^.,  8.  1202.  1847.  Copiapite  /.  L.  BnM,  Am.  J. 
Sc.,  18,  375,  1854. 

MonocliDic  ?    In  delicately  fibroas  aggregates. 

H.  =  2-2-5.    G.  =  1*84  Smith;  1-857  Linck.    Luster  silky,  pearly.  Color 

pale  yellow,  or  nearly  white.  Transhicent. 

Comp.— Fe,0,.3S0,.  10H,0  (Linck)  —  Sulphur  trioxide  32*0,  iron  sesquioxide 
32-0,  water  36-0  =  100.  Smith  gives  lOiH.O.  Linck  writes  the  formula 
Fe.(OH).(SO.).  +  9H.0. 

AnaL— 1,  Smith.  Am.  J.  Sc..  18,  875,  1854.  2,  Tobler,  Lieb.  Ann..  96,  888, 1855, 1;  3  p.  c 
iusol.  deducted.  8,  Field,  J.  Ch.  Soc,  14,  156,  1861.  4,  Brun,  Zs.  Kr.,  8,  103,  1880.  5.  Linck. 
Zs.  Kr.,  16,  19,  1888.  6,  L.  Darapsky,  Jb.  Min.,  1,  64,  1890.  7.  Pisani.  C.  R..  69,  911,  1864. 
8.  E.  0.  Woodward,  priv.  contr.  Also  6th  Ed.,  p.  656,  and  Domeyko,4th  App.  Min.  Chill,  p.  8, 
1874. 


80, 

Fe,0. 

1. 

Chili 

G. 

=  1-84 

30  25 

8t-75 

38'20  insol.  0-54  =  100-74 

a. 

81-49 

81  09 

[36  82]  =  100 

8. 

81-94 

81-89 

85-90  =  99-78 

4. 

31-24 

80-99 

86-41  insol.  1-36  =  100   [0-63  - 

100-73 

5. 

0. 

=  1-857 

32-94 

32-43 

84-32  CaO  0-40.  AUG..  MgO 

inaol. 

6. 

30-60 

82-13 

85-74  insol.  1-41  =  99-88 

7. 

Paillidres 

29-72 

88-40 

[86-88]  CaO  ft-.  =r  100 

8. 

Colorado 

80-7 

80-9 

undet. 

Linck  found  the  loss  of  H.O  21  87  p.  c.  at  110^  5  52  at  156';  4-16at210'';  S-SBatSaO"; 

1-57  above.    In  aual.  6,  24-96  p.  c.  H,0  was  expelled  at  100°. 
Pyr.,  etc.— Slime  iis  for  copiapite. 

Obs. — From  the  Titrra  Amanlla  near  Copiapo,  Cblli,  in  dellcatelj-  fibrous  masses,  assodaled 
with  coquimbite;  lilso  from  ihe  mines  of  Paillifircs.  Dept.  du  Gard,  Prance  (cf.  pasireite  below). 
An  iron  sulphate  of  similar  nppeiirance  (niial.  8)  occurs  at  the  Black  Iron  mine.  Red  Cliff,  Colorado. 

The  name  alludes  to  the  Hbn)us  structure.  Tliere  is  no  reason  to  doubt  the  Idenlily  of  Pri' 
deaux's  fihrefen-iU  of  1841  wlih  tlie  mineral  analyzed  by  Rose,  Smith,  and  others,  and  which 
Hauamaun  named  slyptlcite  in  1847. 
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7S9.  HAlMONmm  RaimoDdit  Avffl..  B.  H.  Ztg..  SS,  149,  1866. 
Hexagonal  or  rhombohcdnil.   Xu  thin  aix-flided  tables  with  replaced  Innl 
edges,  scale-like. 

Cleavage:  basal,  perfect.  H.  =  3-3-25.  G.  =  3-l90-3'333.  Luster  pearly. 
Color  between  honey-  and  ocher-yellow.  Streak  ocher-yellow.  Opaque.  Optically 
uniaxial,  negative. 

Comp.— 3Fe,0,.3SO,.7H,0  =  Sulphur  trioxide  35*0,  iron  sosquioxide  46*6, 
water  18-4  =  lOo. 
AnaL— Rube,  1.  c. 

Bolivia  SO.  86-08        FetO.  46  52        H«0  17-40  =  100 

Tig.  refers  here  the  mhieral  from  Oreenland  aoalyzed  b7  PiaaDl;  this  analysk  Is  given  under 
carphoeiderite  below. 

Pyr^  etc.— Probably  the  same  aa  for  copiapite,  but  in  water  insoluble. 

Obs. — From  the  tie  mines  of  Ebrenfriedersdorf,  iu  scales  ou  cassitertte;  also  from  the  tin 
mines  of  Bolivia  (unless  the  two  localities  have  been  confounded),  cf.  Kaimondl,  Mia.  P^u, 
281,  1878. 

Pastreitr  Norman,  Bergamann,  Vb.  Ver.  Rbeinl.,  17,  1866.  This  may  be  the  above 
species,  if  part  of  the  iron  is  preseot  as  limonite.  According  to  Bergemann,  it  occurs  amorphous 
or  renlform,  of  a  yellow  fx>lor,  at  Pailli^res.  near  Alais,  Dept.  du  Oard,  with  ccrussite,  limonlle. 
calcite,  gypsum,  nbroferrite  (cf.  anal.  7,  above);  B.B.  infusible,  in  bydrochloric  acid  earily  solu* 
ble.   The  analyses  gave  : 

SO,   8iO,   Aa,0,  Fe,0,  PbO  H,0 

1.  TelkM  80-47   3  40     1  86     46  50    1-85   16  04  A1,0„  MnO,  CaO  0-8»  =  99-41 

2.  Teiiowiak  broan       80  55    —      3  05     62-80     —     13-95  AUG.,  CaO,  sand  0-68  =  99-98 

Received  by  Dr.  BcrgemaoD  from  Dr.  Nermann,  of  Maneilles.  who  named  it  after  President 
Pastre,  of  that  cily.    It  approaches  jarosite  except  in  the  absence  of  alkalies. 
Apateutb  Meillet.  Ana.  Mines,  3.  808,  1841. 

In  smtili  friable  codulea  or  balls.   Color  clear  yellow.   Resembles  copiapite.  Comporitim, 
perhaps.  4Fe,Oi.6SOj.8HtO  =  Sulphur  triozide  40*9,  iron  sesquioxide  54'S,  water  4*6  =  100. 
Anal.— Meil  let. 

80.  43-90  FeiOi  68-80  H.O  3*96  =  100  16 

Occurs  at  Meudon  and  Auteull,  disseminated  in  an  argillaceous  bed  connected  wlUi  the 
plaatlc  clay. 

790.  OARPHOSIDBRmi.   Karphoaiderlt  BnUh..  Schw.  J.,  60.  314,  1837. 
Rhonibohedral ?    In  reniform  masses,  and  incrustations;  also  in  lamellae 
grouped  as  in  mica. 

Cleavage*:  basal,  easy.  H.  =  4-4-5.  G.  =  2-49-3-50  Breith.;  2-728  Pisani. 
Luster  resinous.  Color  pale  and  deep  straw-yellow.  Streak  yellowish.  Feel 
greasy.    Optically  uniaxial,  positive.    Double  refraction  strong. 

Gomp. — A  basic  ferric  sulphate,  perliaps  3Fe,O,.4SO,.10H,O  =  Sulphur  tri- 
oxide  32'7,  iron  sesquioxide  48*9,  water  18-4  =  100. 
The  P»0»  is  regiirded  (Lex.)  as  partly  replacing  the  SO,. 

AnaL— 1.  Pisaai.  C.  K..  68,  342,  1864,  after  deductliig  15  p.  c.  sand,  9  p.  c.  gypsam. 
2,  Lacroix,  Bull.  Soc.  Mio..  10,  143,  1887. 

80.      Fe.O.  H.0 

1.  Greenland  G.  =3-738  81-88      49-88        18-80  =  100 

3.  St.  Leger  30-18      48-63       18-48  P,0. 3-73  ~  99-90 

Supposed  by  Harkorl  after  blowpipe  trials  to  be  a  hydrous  pliosphate;  but  shown  by 
Piaaai's  analysis  of  an  original  specimen  t«  be  a  sulphate. 

Pyr.,  ate— B.B.  newly  like  copiapite,  but  insoluble  in  water.  Readily  soluble  in  hydro, 
chloric  acid. 

Obs.— Occurs  Id  fissures  in  mica  slale,  aud  was  first  distinguished  by  Breithaupt  among  some 
specimens  which  he  says  were  from  Labrador.  Pistini's  specimens  were  from  the  KOIburg  col- 
lection in  Paris,  and  were  lal>ele<l  Grernland.  mosi  probably  (he  true  locality.  In  the  san&tons 
quarries  at  Saiut'Lef:er  near  Mficoii,  Fmnce. 

The  name  alludes  to  the  color,  anil  is  fn)m  Kocp^oS,  atraie,  triS^po^,  iron. 
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791.  ALUBCmiTB.  Relne  Tbonerde  (fr.  Halle)  ir^ni.,  Ueb.  CrODStedt,  176,  1780.  Katiiv 
Argill  Kirwan.  M!d.,  1,  17S.  Alummit  C.  C.  Huherle,  Das  Minemtrefch,  etc.,  1807;  KarH., 
Tab.,  48,  1808.  Halltte  Delamtth.,  Min..  2,  1813.  Websterlte  £0^,  in  Brooke,  1828.  HytLro- 
aulphate  d'alumiue.  Webaterite,  Beud..  Tt..  449, 1834. 

Monoclinic.    Usuully  in  compiict,  reniform  ina8Bes. 

Fracture  earthy.  H.  =  1-2.  G.  =  1"66.  Luster  dull,  earthy.  Color  white. 
Opaque.    Adheres  to  the  tongue;  meager  to  the  touch. 

Comp. — A  hydrous  aluminium  sulphate,  AI,0,.S0,.9H,0  =  Snlphar  trioxide 
23-3,  alumina  39-6,  water  47-1  =  100. 

Aoalyses  agree  dosely,  see  5th  Ed.,  p.  658;  also  App.  11,  iil. 

Pyr.,  etc. — In  tlie  closed  tube  gives  much  water,  whicli,  at  a  liigli  temperature,  becomei 
acid  from  the  erolutioD  of  sulphurous  nnd  sulphuric  acids.  B  B.  iafusible.  Wilh  cobalt  Bolu. 
tioD  a  floe  blue  color.    With  soda  ou  charcoal  a  hepatic  mass.   Soluble  in  acids. 

Oba.— Occurs  Id  couoectiou  with  beds  of  clay  in  the  Tertiary  and  Post-Wrtiaiy  formaiioiu. 
First  found  to  1780  in  the  Garden  of  the  Paedagorium  at  Halle;  afterward  suspecivd  lo  be 
an  artificial  product  from  a  mnuiifiictory  oear  by;  subsequently  found  elsewhere  in  (be  plas^ 
clay  of  the  region,  and  proved  to  be  native.  Since  discovered  by  Mr.  Wehsier  at  Newbavefi, 
Sussex,  Id  reniform  and  botr^oidal  concretions,  embedded  in  ferruginous  clay,  which  rests  oa 
the  Chalk  strata;  under  similar  rircumstances  at  Eperuny,  in  Luoel  Vlcil,  and  Auteoil,  is 
France;  also  at  MQhIhauseD  near  Kralup;  at  Kuchelbad  in  Bohemia. 

Werthbmakitb  Baitnondi,  Min.  P^rou,  p.  344,  1878;  Domeyko,  6th  Append.,  Min. 
Chili,  1876.  J  f*^ 

Massive,  easily  reduced  to  powder.  G.  =  2'80.  Color  white.  Gives  an  argillaceous  od«, 
and  adheres  to  the  tongue.  Composition.  AU0t.S0i.8Hi0  =  Sulphur  trioxide  S8-9,  alumim 
48-2,  water  22  9  =  100.  Analysis: 

8O1  84-50  AI.O.  4S-O05  Fe^O,  125  H.O  10  35  ^  100 

B.B.  infusible.  Soluble  in  acids.  B.B.  infusible;  after  Ignition  gives  a  blue  color  vith 
cobalt  aolution.  Insoluble  in  acids.  Found  in  a  bed  of  day  near  ibe  ciiy  of  Chacbapoyas,  Peru. 
It  differs  from  alumlnite  only  In  containing  leas  water. 

WiNBBRRGiTB  Oamba  [Ostbayer.  Orenzgeb.,  260]  Roth,  Allg.  Ch.  G.,  1,  889,  1879. 
A  basic  sulphate  of  aluminium  occurring  with  pissophanite  at  the  LowmabI  near  Ruani; 
■lao  at  Bodenmau,  Analysis: 

BO,  16-61        AI,0.  40*80        FeO  2-80        MgO  0-78        H,0  40-31  =  100 


79a.  OLOOKBRl^.  Vitriolocker  Bert.,  Afh.,  6,  157,  1816.  Fer  soiia-sulfate  temux 
B»r».,  N.  Min.  Syst.,  1819.  Vitriol  Ocher.  Flttlzite  Beud.,  Tt.,  447,  1834  Glockerii  Naum^ 
Hln..  254,  1855. 

Massive,  sparry  or  earthy.  Sinlactilic. 

Luster  resinous  or  etirthy.  Color  brown  to  ocher-yellow,  also  brownish  black  to  pitch-Uadt; 
dull  green.    Bti-eiik  ocher-ycllow  to  brown.    Opaque  to  sublranslucent. 

Oomi^  Var.— 3FeaO3.S0).6H,0  =  Sulphur  trioxide  15  7,  iron  sesquioxide  68-0,  wato-  31  3 
=  100.  This  formula  was  given  by  Berzelius  for  a  brown  to  ocher-yellow  variety.  occarrtDj 
with  botryogen  at  Falun,  containing  according  to  him:  SO,  15-9.  Fe,0,  62-4,  H.O  31'7  =  100. 

The  same  for  u  stalactitic  variety  from  Obergrund,  near  Zuckmautel,  the  stalactites  of  which 
are  sometimes  3  feet  long,  brown  to  pilch-black,  yellowish  brown,  and  dark  green  in  color,  witb 
yellowisb  brown  to  ocher-yellow  streak,  shining  luster  to  earthy,  nod  insoluble  iu  water.  It  is 
Una  Olockerite  of  Nauuiaun.  who  cites  Hochstetter's  analysis:  SO,  1519,  Fe,0,  04-34,  UjO  20-7, 
Agreeing  closely  witb  that  by  Berzelius. 

Joraau  obtained  for  a  compact  and  earthy  vitriol  ocher  from  the  RaDimelsbei^  mine  near  Goe- 
lar  (J.  pr.  Ch.,  9,  95, 1886),  and  Scheerer  for  another  from  Modum,  Norway  (Fogg.,  46, 188,  lS38y 


SO,  Fb,0, 

1.  Goslar,  eompaot  18-59  68-85 

3.     "       earthy     9*80  68-75 

8.  Modum,  brevn     6  00  80*78 


H,0 

18-46  ZnO  123,  CuO  0-87.  gangue  3-00  100 
16-53  ZuO  1*39,  CuO  0*50,  gangue  4*14  =  100 
18-57  =  100-80 


Obt.— A  result  of  the  altentton  of  pyrite  or  marcadte. 

OlockeriU  was  named  after  the  mineralogist  E.  F.  Glocker.   Pittidte  is  the  nasu  of  pitcb 

ore  (p.  867). 
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703.  FBLSOBAMTim  FelsObaiiTt  Kmng.,  Ber.  Ak.  WIen.  10,  SM.  18S8;  HaiL,  lb., 

ja,  188.  1854. 

Orthorhombic.  Massive,  and  in  concretions,  grouped  or  single,  consisting  of 
scales,  which  ai-e  hexagonal,  and  have  two  angles  of  112'^.  Cleavage  perfect 
Optically  biaxial. 

H.  =  1*5.  O.  =  2'33.  Luster  of  cleavage-face  pearly.  Oolor  anow-wfaite, 
surface  often  yellowish.   Translucent  to  sabtransparent. 

Comp.— 2A1,0,.S0^10H,0  =  Sulphur  trioxide  17*2,  alumina  44*0,  water  38*8 

=  100. 

AuL-Haaer,  Ber.  Ak.  Wieo,  12, 188. 1851 

I   BO.  16-47  A1.0.  45*58  H.0  87-87  =  B9'87 

Pyr.,  ato.— Nearly  as  for  aluminlte. 

Ob*.— From  Kapnlk  near  Fels&b&nya  in  Hungary,  the  concr^Ions  aometliiwB  grouped  on 
tMiite. 


794.  PARALUMINTrB.   Paraluminit  Steinberg.  3.  pr.  Ch.,  32,  49S,  1844. 

Massive,  and  like  aliitninite.   White  to  pale  yellow. 

Oomp.— Near  alumiaite,  but  supposed  to  be  aAliOt.SOi.lBHaO  =  Sulphur  trloslde  14*5, 
alumina  86*8.  water  48*7  =  100. 
AjuL— Scbmid.  1.  c. 

80, 14-54  A1,0,  8617  H,0  4»  08  -  99-74. 

Other  aoalyseB  (5th  Ed.,  p.  661}  correepond  more  or  less  closely.  The  species  cannot  be 
reganled  as  well  established. 

Obs.— Similar  iu  Its  modes  of  occurrence  to  alumhdta.  Found  hi  Pressler's  Mountain  and 
elsewhere,  near  Halle,  and  at  Huelgoat  in  Brittany. 

PissopsjLNiTR.   FiBBOphan  Breith.,  Cbar.,  101,  1882.  Oamsdorate. 

Amorphous  or  stalactitic,  somewhat  pitcb-Iike  in  appearance.  Fracture  condioldal.  Yeiy 
fragile.  H.  =  1*5.  O.  =  1*98-1-98.  Luster  vitreous.  Color  piHtachio*,  asparagus-,  or  (^Te 
green.   TranqwrenL   Analyses.— Erdmaon,  Schw.  J.,  62,  104,  1881. 

80.         Al.O,        Fe,0.  H,0 

1.  Oreen  |    12*59         85*28  9*77         41-69         0-73  «  100 

2.  TeUow  oehermts         -IVW  6*80         40-06         40  18         I'll  =  100 

For  the  most  part  insoluble  in  water.  Easily  soluble  in  hydrochloric  acid.  B.B.  becomes 
black.   Id  a  glass  tube  gives  off  alkaline  water. 

Occuis  at  Gamadorf,  near  Saalfeld,  and  at  Reichenbach,  Saxony,  on  alum  slate.  Named 
from  x/o-o-a,  piieh,  and  ^iretrBai,  1o  appear.    Probably  not  a  simple  mineral. 


796.  UMPHUHi'm  P.  F.  JMnmA,  Proc.  Boy.  Sec.,  33,  119, 1881.   J.  2My,  J.  R  Hlor. 
8oe..  4,  186,  1884. 

Hexagonal  ?   An  aj^^r^^tion  of  microscopio  crystals  with  hexagonal  cross- 
seotionB. 

Soft,  chalk-like.   H.  =  2.   O.  =  1*7-1*8.   Color  yeltowiah ;  in  powder  intense 
Bulphu  r-yellow. 

Comp. — A  hydrous  ferric  sulphate,  perhaps  7Fe,O,.Al,O,.10SO,.14H,O  = 
Salphur  trioxide  35*2,  iron  seaquiozide  49*2,  alumina  4*5,  water  11  1  —  100. 
AnaL— H.  Fulton,  after  deducting  insoluble  portion,  J.  R.  Mlcr.  See.,  4,  187,  1884. 

80.  8S-84        Fe,0,  49  68        Al.O,  8  89        H,0  1106  99-07 

The  amount  of  alumina  Is  variable.  An  earlier  approximate  analysis  was  made  by  Relnsch, 

L  c 

Insoluble  or  but  slightly  soluble  In  water.  Soluble  in  acids,  leaving  a  residue. 

OIm. — Forms  veins  of  considerable  magnitude  in  a  doleryte  on  the  island  of  Cyprus,  in  the 
district  of  ChrysophoDe,  espedally  on  the  right  bank  of  the  Balahuasa.  The  veins  are  marked 
on  the  surface  by  a  series  of  ridges  several  hundred  meters  long  and  25  to  90  broad,  having  a 
T-ellow  or  vermilion  color.  The  mineral  incloses  great  quantities  of  the  siliceous  shdls  of 
liadiolaria. 
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Ebusibite  Sliipard,  Rep.  Mt.  Pisgah  Copper  Mine.  N.  Haven,  1859;  Am.  J.  Sc.,  28. 12>, 
1859.  A  "rusty  lueoluble  ferric  sulpbate"  of  uudetemiiued  nRture.  His  eoppmiatiic  (ib.)ii 
announced  as  a  "  bydrous  cuprous  aud  ferric  sulphate,"  from  tbe  same  place.  His  leueanttriU 
(ib.)  is  an  eflloiesoeiice  on  the  copperasine.   These  are  names  vithout  descriptions. 

796.  VOLTAITB.   VoltAite  A.  Seaeehi.  Accad.  Sci.  Nap.,  1840.   Zs.  O.  Gee.,  4.  163, 1SS2. 
Isometric  ?   In  octahedrons,  cnbes,  and  dodecahedrons,  and  combinations  of 
these  forms'. 

Fracture  conchoidal.  H.  =  3-i.  G.  =  2*79.  Luster  resinous.  Color  dull 
oil-green,  greenish  black,  brown,  or  black.    Streak  grayish  green.  Opaque. 

Comp.— Perhaps  5RO.2R,O,.108O,.15H,O  Blaas.  Tschermak  calculates  for 
anal.  1,  K,0  :  FeO  :  Fe,0,  :  SO,  :  H,0  =  1:5-5  :  3  4  :  15-6  :  32-6. 

AnaL— 1.  Tschermak,  Ber.  Ak.  Wien.  66  (1),  881,  1867.   3,  Blaas.  ibid.,  87  (1).  143, 1888. 
An  early  incorrect  analysis  was  made  by  Dufraioy,  and  another  on  artiflcial  crystals  by 
(0th  Ed.,  p.  652). 

0.  80,   Al.O,  Fe,0,   FeO   MgO  K,0  Na,0  H,0 

1.  Kremnits  8-79  48  0     5  1     13-9     15  6      —     3  6      tr.     15-3  =  1005 

2.  Persia  S-6  49  13   3-73    18-85     5  24   7  85   2  37   1  63   16*60=  W8I 

Pyr.,  ate.— Soluble  lu  water  with  difficulty,  and  at  the  same  time  decompof^s. 
Obs^This  species  was  first  observed  at  the  Hoiratara  near  Naples,  by  Hreislak  (1793).  It  bu 
been  found  by  F.  Ulrich  at  the  Bammelsberg  mine  near  Goslar  in  the  Uarz.   The  last  contains 

manganese  protoxide  as  well  as  iron.    From  Kremnitz  in  mdanterite. 

In  a  pyriiiferuua  trachyte  from  the  region  of  Madeui  Zakh,  Persia;  tbe  crystals  (anal.  2)  are 
described  by  Blaas,  I.  c,  as  tetnigonal,  Imving  6  =  nearlv  1  and  with  the  forms:  111,  100, 101, 
and  102.  Complex  twins,  fourlings  resembling  bHUsmaDntte,  as  inferred  from  the  optical  exami- 
nation.   Optically  uniaxial.    Color  greenish  muck. 

Ref.— >  On  tbe  form  see  Blaas,  above,  and  Ber.  Ak.  Wien,  87  (1).  148,  1888;  but  cf.  Streo?, 
Jb.  Min.,  2, 164  ref.,  1884.  Tscliermak  desci-ibes  the  crystals  examined  by  bim  as  isometric,  atid. 
in  babit,  octahedral  with  cubic  and  dodecabedml  faces.  Both  the  form  and  composition  are 
hence  somewhat  uucertaln:  it  is  possible  that  analyses  1.  3,  were  made  on  different  minerals. 

Pettkoitk.  a.  Paulinyi,  Jb.  Min.,  457,  1867.  Described  as  isometric,  in  cubes.  H.  =2'5, 
Luster  bright.    Color  pure  black.  Streak  dirty  greenish.    Taste  sweetish.    Anal. — A.  PauUo^i: 

SO.  45-83  Fe,0>  44-93  FeO  6  66  H.O  1-51  =  98  41 

From  Kremnitz,  In  a  breccia,  along  with  Iroa-vilriol  (melanterite),  in  crystals  from  thenze 
of  pens  to  millets,  and  in  grains.    Mamed  after  Bergrath  t.  Pettfco. 

Tsrhermak  bus  shown  that  pettkotte  is  only  voltaite.  the  analysis  being  incorrect  Ber.  Ak. 
Wien.  68  (1),  831,  \m. 


797.  MBTAVOZ^nrB.  /.  BUiat,  Ber.  Ak.  Wien,  87(1),  155,  1883. 
Hexagonal.    In  aggregates  of  mluute  six-sided  scales.    H.  =S'5l   O.  =  2-5S.  Colorycltow. 
Dichroic:  oo  yellow,  e  greeu. 

Oomp.— Perhaps  5(K,,Na,,Fe)0.8Fei0..12SO>.  1811,0.  Analysis.— Blaas,l.  c. 

SO,  46  90      Fe,0.  31  30      PeO  2-92      K,0  9-87      Na,0  4  65      H,0  14  58  =  100  13 

Dissolves  slowly  and  imperfectly  In  cold  water;  upon  heating  a  red  powder  separates.  Slowly 
soluble  in  hydrochloric  acid. 

Oba.— Occurs  with  voltaite  in  a  pyritiferous  trachyte  from  Madeni  Zakh  in  Persia.  Tbe 
author  states  that  much  so-called  mity  belongs  here. 

The  above  is  very  uear  the  compound  sometimes  named  Maus's  salt  (Maus.  Pogg.,  II,  78. 
1837)  (the  maunU  of  llaidinger,  Ber.  Ak.  Wien,  11,  808,  1858). 


798.  BOTRTOaEM.  Bother  Eiseu-Vitriol  Bert.,  Afh.,  4.  807,  1815.  Red  Iron  Vitriol. 
Fer  sulfate  rouge  Fr.  Botryogen  Haid.,  Pogg.,  12,  491,  1828.  Neoploae  pt.  Bend.,  Tr.,  2,46*. 
1833.    Botryt  Gloek.,  Syn.,  300,  1847. 

Monoclinic.  Axes  ^:  f  :  6  —  0-65215  :  1 :  0-5992;  —  62*"  26^'  =  001  A  100 
Haiainger*. 

100  A  110  =  30°  2',  001  A  101  =  54"  47^',  001  A  Oil  =  27**  58|'. 
rotmi:   ft(010.  <-i),  e(001,  0);  m  (110, /).  /  (120,  i-S);  a  (iOl,  l-l);  •(088,1-1);  »  (ill,  I). 
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Angles:  mm'"  =  W  4'.  f  =  81'  48',  o-a  =  68'  46*'.  w'  =  0*.  em  =  "Ce*  88',  en  = 
»•  24i',  »n'  =  66°  6'. 

Crystals  short  prismatic,  small;  faces  wi,  /  vertically  striated.  Ustially  in  reni- 
form  and  botryoidal  shapes,  consisting  of  globules  with  a' crystalline  surface. 

Cleavage:  rn  rather  distinct;  /(120)  in  traces.  H.  =  2-2-5.  G.  =  2-04-2-14. 
Luster  vitreous.  Color  deep  hyacinth-red;  massive  varieties  sometimes  ocher- 
yellow.  Streak  ocher-yellow,  a  little  shining.  Translucent.  Taste  slightly  astrin- 
gent.   Pleochroic:  vibrations  |  d  orange,  _L  d  orange^ray. 

Com^— Perhaps  MgO.FeO.Fe,0,.4SO,.18H,0  {Hockauf)  =  Sulphur  trioxide 
34*9,  iron  sesquioxide  17-4,  iron  protoxide  7'9,  magnesia  4*4,  water  35*4  =  100. 
Some  manganese  protoxide  is  also  present 

AbbL— 1.  Hockauf,  1.  c..  0*8  p.  c.  Inaol.  residue  deducted.  8.  Blau,  Ber.  Ak.  Wlen,  87  (1), 
161, 1888.   Cf.  also  i]Ud.,  88  (1),  1184. 

SO,       Fe,0,     PeO     MnO    MgO     CaO  H»0 
1.  FaluD  }  86-94      16  88      2-38      1-98      7  68      0  90      83  99  =  100 

3.  Peniia  Q.  =  2  188      10  9fi       20-60      4  13       —        8-69       —        80-82  =  99-86 

For  the  early  results  of  Berzelius,  see  6th  £d.,  p.  667. 

VjT^  etow— B.B.  iDtumeBces  and  gtves  off  vater,  producing  a  reddish-yellow  earth.  On 
cbarcoAl  becomes  magnetic;  with  soda  gives  a  hepadc  mass.  Remains  unaltered  if  kept  dry, 
but  in  n  moist  atmosphere  it  becomes  covered  with  a  dirty  yellowish  powder.  Portly  soluble  m 
boitin^  water,  leaving  an  ocheraus  residue. 

Obs. — Occurs  at  tlie  copper  mine  of  Falun,  in  Sweden,  coating  gypsum  or  pyrite.  ■  Much  of 
the  so-called  bolryogen  ia  not  this  mineral,  but  a  mixture  of  other  sulphates,  cf,  Blaas,  Hockauf. 
1,  c.  From  tlie  region  of  Madeni  Zakh.  Persia,  where  il  incloses  crystals  of  voltaite.  Also  noted 
byiRiiimondi  (called  nUaparoBm  amarilla)  us  occurring  in  Pern  (and  Chili). 

Named  fn>m  fior/jvi,  a  bunch  of  grapn,  and  'y^yt/i,  producing  (from  yiyvetrQat,  to 
beeome).  This  lost  part  of  ihe  name  ia  bad  and  is  well  ihrowo  aside  by  Glocker,  who  makes  it 
botryte;  botrmie  would  be  more  correct. 

Ref. — ■  L,  c. :  this  U  Miller's  position.  There  Is  some  uncertainty  about  the  true  symbol  of  n, 
cf.  Hockauf,  Zs.  Kr.,  12.  240,  1886,  who  also  calls  attention  to  the  resemblance  ui  angle  to 
anorthite  and  the  possible  asjrmmetry  of  the  crystals,  based  upon  an  extended  series  of  measiire- 
ments. 

799.  SIDERONATRTTB.  ^tmoncfi,  Miueraux du  Perou.  212,  288, 1878.  Denuj/ke,Sd^. 
Mln.  Chili,  p.  1B8,  1»T9.   Urusit  i^nz«^,  Miu.  Mitth.,  2,  188,  359,  1879. 

Orthorhombic  Pfd.^  In  crystalline  masses  of  fine  fibrous  structure,  eeparating 
into  thin  splinters. 

Cleavage:  probably  pinacoidal.  H.  =  2-3-5.  G.  =  3-153;  2-355  G.  &  P.  Color 
orange-yellow  to  straw-yellow.  Streak  pale  yellow  to  vellowish  white.  Optically  -j-. 
C  (=  Bx.)  II  fibers,  Pfd!* 

Comp.— *2Nii,O.Fe,0,.4SO,.TH,0  (Gentli)  =  Sulphur  trioxide  43-8,  iron  seequi- 
oxide  21-9,  soda  17-0,  water  17-3  =  100. 

The  above  description  applies  to  8iden)natrite.  Uruaite,  which  seems  to  be  the  same  mineral, 
occurs  In  pulverulent,  earthy  forms;  also  in  lumps,  consisting  of  minute  prismatic  crystals. 
Soft.  G.  =  8-22.  Color  lemon-  to  oraoge-yellow.  Streak  ucher-yellow.  Transparent  in 
minute  crystals. 

AnaL— 1.  Baimondi,  1.  c.  2,  Frenzel,  Mtn.  Mitth.,  11,  214, 1890.  8,  Oenth,  Am.  J.  Sc., 
AO,  SOI,  1890.   4.  Frenzel,  Min.  Mitth.,  2.  188,  1879.   5,  Id.,  ib.,  p.  859. 


SO, 

Fe^O, 

Na,0 

H,0 

i. 

SideronatriU 

43-26 

21-60 

15-59 

15  35  NaCll  06,  gangue  8-20  =  100-06 

a. 

G.  =  8-81 

43  H8 

22-86 

17-49 

15-66  =  98-94 

s. 

44-22 

21-77 

16-39 

17-07*  =  99-45 

4. 

Urvite 

42  08 

31-28 

16-50 

19-80  =  99-66 

0. 

41-64 

22-00 

17-24 

[19-12]  =  100 

•  At  110°  loses  4  molecules  HaO.  Oenth. 


Both  sulphates  are  Insoluble  In  cold  water,  but  decomposed  by  boiling  water  with  separation 
Iron  sesmiioxide;  soluble  in  acids. 
Obc— Bideronatrite  is  from  the  mine  San  Simon,  Himntajftya,  province  of  Tarapaci,  CliIH. 
Urtisite  is  found  underlying  deposits  of  iron  vitriol  (melanterite)  on  the  Unis  piateiiu,  near 
gtorakaya.  on  the  naphtha  island,  C^heleken,  in  the  Caspian  Sea. 
Bet— >  Am.  J.  Sc.,  40,  201,  1890. 
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800.  AXiUNITB.  Alumen  du  Tolpha,  qtiod  primuin  fossum  est  in  Italia.  Pii  2di  PooUficii 
temporibus  (PiccolotniDi.  1456-1464).  (Setner,  Fobs.,  18,  IMS.  Romersk  Alunsteo  WaU.,  Mio., 
16S,  1747.  Alaunsieiu  (fr.  Tolfa)  Wern.,  Bergm.  J.,  «76,  1789.  Alumstooe.  AlutuiDilite 
Delanuth.,  T.  T.,  2,  113,  1797.  Aluu  de  Rome  pt.  JX,  Tr.,  1801.  Pierre  alumineiue  de  la  ToUa 
Fr.    Alunite  Beud.,  449,  \^U:    AUuo-Spath  BreiUi..  Char.,  18^3. 

Khombohedrai.    Axisti  =  1-2520;  0001  A  lOll  =  55"  19}'  Breitliaupt'. 

Fomu*:  a  (llSO,  «  (7079,  {)*     «  (6065,  |) 

0  (0001,  (?)  p  (l-O-i  M,  Vt)  »•  (lOil,  B)  I  t02«l.-« 
m  (1010.  If        «  (80^4. 1)*  q  C«067,  f) 


1'  18' 

et 

60'  8* 

rr" 

=  WW 

47"  19* 

70'  66' 

=r  84=45' 

010 

48°  21' 

RP' 

VD 

2°  14*' 
7»'  5- 

m' 

=    97'  14' 

er 

fi5°  20' 

<r 

=  109' 51i' 

61'  6' 

mo' 

80' 88- 

Bercffbszasc,  Breitliaupt. 

In  rhomboliedrons,  resembling  cubes  (rr' =  90°  50') ;  often  terminated  bjtlie 
vicinal  rhombohedron  p.  Faces  r  often  striated  \  edge  c/r.  Also  massirej  having 
a  fibrons,  granular,  or  impalpable  texture. 

Cleavage:  c  distinct;  r  in  traces.  Fracture  flat  conchoidal,  uneven ;  of  mas- 
sive varieties  s^intery;  and  sometimes  earthy.  Brittle.  H.  =  3*5-4.  6.  —  2-5S- 
2*753;  2*594  Erem.  Luster  of  r  vitreous,  basal  P^ane  somewhat  pearly.  Color 
white,  sometimes  grayish  or  reddish.  Streak  white.  Transparent  to  subtranslocent 
Optically  positive. 

Coup. — Hydrous  sulphate  of  aluminium  and  potassium,  K,O.3Al,Q,.4SO^6H,0 
=  Sulphur  trioxide  38-6,  alumina  37-0,  potash  11-4,  water  13-0  =  100. 
Tbe  formula  may  be  written  K(A10),(S04),  +  8H,0. 

Analyses  agree  closely,  cf.  5tb  £d..  p.  659;  also  Rev.  Oeol.,  13, 88, 1877;  Imx.,  Jb.  Wa, 

142,  1875. 

Pyr,,  ato.— 6.B.  decrepitates,  and  Is  iDfusible.  In  tbe  closed  tube  yields  water.  sDmetima 
also  aniraoiiium  sulpbate,  nod  at  a  higlier  temperature  sulphurous  and  sulphuric  oxides.  Heated 
witb  cobalt  solution  a£fi>Td8  a  line  blue  color.  Witti  soda  and  charcoal  Infusible,  but  yields  i 
hepalic  mas!i.    Soluble  in  sulphuric  acid. 

Oba.— Forms  seama  in  tracliytic  and  allied  roclcs.  where  It  has  been  formed  as  a  result  of  tlie 
altemiion  of  ttie  rock  by  mean!*  of  sulphurous  vapors. 

Met  witb  tit  Tolfa.  near  ('ivlla  Vr^liif ,  Id  the  neighborhood  of  Borne,  in  crystals;  at  Monlloni 
in  Tuscany;  at  Musaz  and  Bereghszasz  in  Huanry;  on  Mllo,  Argentiera,  and  Ncvis.  Gn.>ciaa 
Arcliipelago,  aud  witb  opal  on  Santorin:  at  Ht.  Dore,  fSance;  near  Hadji-Khao,  Buchaia; 
with  the  tifatite  and  opal  of  Queretaro,  Mexico. 

In  the  U.  8.,  occurs,  associated  with  diaKpore,  in  rbombohedral  crystals,  tabular  throueb  ihe 
presence  of  «  (0001)  ut  the  Ilosita  Hills.  Custer  Co.,  Colorado,  particularly  Democrat  Hill  and 
Aft.  Kobtnsou.  The  crystals  are  dull  and  opaque  wilh  rough  faces  and  conaist  of  alunite  but 
with  a  granular  structure,  they  \x\xitt  pseudomorphs  after  au  earlier  formation  of  aluniie.  Tbe 
formailuu  of  t  he  alunite  Is  explained  by  the  action  of  sulphurous  gases  upon  the  highly  alnmlnoui 
and^tes. 

'The  compact  Tnrfelles  from  Hungary  are  so  bard  as  to  admit  of  being  used  for  inillatones. 
Alum  is  obtained  from  it  by  repeatedly  roasting  aud  lixlvlatiiig,  and  finally  crystallizing  by 

evaporation. 

This  species  was  first  observed  at  Tolfa,  near  Rome,  in  the  15th  century,  by  J.  de  Castro,  t 
Qenoese  who  had  been  enraeed  in  the  manufacture  of  alum,  from  an  alumatone  or_"  Rock- 
alum  "  found  Dutr  Edessa  iii  byria.  It  was  named  AlwminiUU  by  DdsmStberie  In  17V7.  a  long 
name  well  changed  to  Alunite  by  Beudant  in  1N34. 

Re<.— >  Vh.  a  Beichs.,  4,  26, 185d.  *  Brelth.,  1.  c.  ■  Eremeyev.  Buchaii,  Vh.  Hin.  GeL. 
18,  221,  1888. 

801.  JAROSITB.  GelbeisenerzKg.,  Popg.,  43,132,1838.  Miay  Saia.,  Haodb.,  513. 1845. 
"Vitriolgelb,  Gelbeisenerz,  Hautm.,  Handb  ,  1205.  1847  [not  Gelbelsenerz  fr.  Hara  Braith.,  Char.. 
1832]  Jarosit  Breith.,  B.  H.  Ztg.,  6,  68,  1852.  Moronolite  8hep.,  Suppl.  Append.  Hin.,  p. 
4,  1857. 

Khombohedrai.    Axis  6  =  1-2492;  0001  A  lOll  =  55°  16',  Koenig'. 
PormsV  e(D001.  O),  r  (1011,  i?),  » (0221.  ~  3)».  Angles:  rr*  =  •90'45'.  «  =  70°  63'.     =  109"49'. 
Often  in  druses  of  minute  indistinct  crystals;  less  often  crystala  rhombohedral 


Digitized  by  Google 


JTABOSITS.  976 

in  habit,  or  with  and  then  somewhat  resembling  cubes  with  teirahedrai  planes. 
Also  fibrous,  and  ^anular  massiTe.  Also  in  nodules,  or  as  au  incrustation  with  a 
tuberose  or  coralloidal  eurface. 

Cleavage :  c  distinet.  Fracture  uneven.  Brittle.  H.  =  2*5-3*5.  0.  =  3-15- 
3*36  cryst.  Luster  vitreous  to  subadamantine;  brilliant,  also  dull.  Color  ocher- 
yellow,  yellowish  brown,  clove-brown.    Streak  yellow,  shining. 

7ar.— (1)  QryatalUted;  JarotiU,  which  ocrurs  also  fibrous  aod  granular:  G.  =  8  256.  Spain; 
8-S44,  Maryland,  Breith.;  8144  Arizona;  8188  Uiab.  (2)  OontTeUimairy.  the  ordinary  fcmn  of 
the  Norway  and  Boliemlao  mineral,  and  the  monmoiiU  of  Orange  Uo.,  N.  Y.;  G.  =  S-69 
(moron  olUe)-2 -79. 

Comp.— K,0.3re,0,.4SO,.6H.O  =  Sulphur  trioxide  31'9,  iron  Be8quioxide47'9, 
potash  9-4,  water  10-8  =  100. 

The  formula  may  be  written  E(FeO)i(S04).  +  8H,0. 

AsaL— 1,  Ferber,  B.  H.  Ztg.,  33,  10,  1864.  8,  PenfleM.  Am.  J.  Sc..  21,  IflO,  1881.  8, 
Eoenig,  1.  c.   4.  S,  Oenth,  Am.  i.  Sc.,  39,  78,  1800.   See  also  Sth  Ed.,  p.  060.  , 

O.  SO.  Fe,0,  K.O    Na,0  H,0  SIO. 

1.  Spain  81-76  4»'84  ff  M    0  80  11-85  —  Al,Oi  l-a5=100'80 

S.  VtdtureH.,  Arizona  S'OO  80-48  48-37  8-58    0  38  [U-431  1-06  =  100 

8.  Arrow  M.,  Colorado  8  144  20  38  62'86  7*80     0  90  10  55  —  =  100-44 

4.  Tintic  distr..  Utah     8-163  29-60  50  41  9  28  10-68  0  08  =  100 

C.                       "  28  93  51  16  9-05     0  83  10  34  0  29=  100 

The  water  determined  In  8,  vU.,  18-91,  was  too  high;  the  result  obtained  by  difference  is 
more  nearly  correct.  In  8,  the  silica  has  been  deducted,  and  8  8  p.  c.  of  tur|^te  remains  to  be 
rejected. 

For  the  Oelbeitenert  from  near  Bllin,  Bammelaberg  calculates  K|0.4FetO|.8SOi.9H«0.  and 
for  that  from  Modum  Nai0.4Fea0..5SO,.9HiO.  Analyses.— 1,  Kg.,  1.  c.  3.  Scbeerer,  Pogg., 
46, 188.  1888. 

SO.         Fe,Oi        K.O       KaaO  H.O 
1.  Bilin  82  11        46-74        7'88  —         IS  M  CaO  0-64  =  100*98 

8.  Modum       I  88-46        48-68  —         6  80        1811  =  100  89 

Both  of  the  above  come  veiy  near  Jarorite.  Wefsbacta  has  used  the  name  kolMorukit»  for 
the  above.  Syoops.  Hln.,  42,  1875. 

Pjrr.,  etc—Nearly  as  for  coquimbite,  p.  956. 

Obs. — llie  original  Gelbeiaenurz  (cf.  above)  was  from  Luschitz,  between  Kolosonik  and 
Bilin.  Bohemia,  in  brown  cottl;  aud  later  from  Modum,  I^orwuy,  in  a]um  slate. 

The  jarosite  was  from  Barmoco  Jaroso,  in  the  Sierra  Alniagrera,  Spain,  on  Umonlte;  also, 
accordiug  to  Breithaupt  (B.  H  Zig.,  26,  149,  1866).  from  Maryland,  of  granular  \orm,  with 
quartz  and  a  magnetite  altered  to  hematite;  Mexico;  Saxony,  Theklamlne,  near  HauptmanngrVkn 
in  Voigtland,  iu  Bmall  crystals  on  turgite  (liydmhematite)  and  llmonlle;  Erzgebii^,  near 
Schwarzenberg,  at  the  Frisch  GlQck  mine.  Iu  the  Ural  near  Berezov,  15  verals  from  Ekaterin- 
burg.   Also  from  the  province  of  Cajamarca,  Peru. 

In  the  U.  8.,  occurs  on  quartz  at  the  Vulture  mine,  Arizona;  at  the  Arrow  mine, 
Obaffee  Ck>unty,  Col.;  at  the  Mammoth  mine,  Tiniic  district,  Utah,  lining  cavities  iu  a  siliceous 
limonite. 

Moronolite  Is  from  Monroe,  N.  T.,  where  it  occurs  on  gneiss.  It  contains  less  alkali  (viz 
8*81  p.c.  Tyler)  thim  It  required  for  the  formula.  Named  moronoliU  from  fifafjor,  mulberry, 
alluding  to  a  resemblance  to  Ihe  mulberry  ralculus. 

Ret—'  Am.  Ch.  J.,  2,  87S,  1880;  cf.  Kk.,  MIn.  Russl.,  8,  287.  1874.  8,  243.  Breithaupt 
ffivea  rr'  -  91'  2',  and  Koksharov  90°  40^'.  ■  Pfd.,  Utah,  Am.  J.  Sc.,  39,  73.  1890,  heobtained 
rr'  =  or  88*. 

Bartholomite  CT^w,  Ak.  H.  Stockholm,  9,  Nov.  1870;  Geol.  W.  I.  Islands,  p.  31.  A 
hydrous  sulphate  of  ferric  iron  and  sodium  of  uncertain  nature.  An  analysis  on  impure  mate 
rtel.  after  deducting  2-88  NaCl  (halite).  8  87  MgSO*  +  TH.O  (epsomite),  8-56  insol.  yielded : 

80,  48-66  Fe,0,  35-41  Na,0  1911  H.O  6-82  =  100 

Occurs  with  mendozlte  In  yellow  nodules  composed  of  small  needles,  an  alteration-product 
of  pyrite,  at  St.  Bartholomew,  West  Indies. 

PLAGiociTRrrK  Bandberger;  Singer,  Inaug.  Diss.,  p.  18,  WOrzburg,  1879. 

Monoclinic  or  triclinic.  In  microscopic  prismauc  ciystals.  Q.  =  1-881.  Color  lemoiH 
yellow.   Translucent.   Taste  astringent. 
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Composition,  perhapi  (E.Na]i0.aFe0.8(Al,Fe)iO«.6SO«.37HiO.  Analysis,  after  dednctiBf 
9*86  p.  c.  bygi-oscopic  water : 

SO,     A1.0.   FcOi  TeO    NiO    CoO    MgO    CaO    Na,0  E.0  H,0 
85-44     14  »7     7-B5     1-64     0-97     O  fiS     1-19     0  48     4  04     4-23     29  42  -  100  36 

Easily  soluble  in  water,  the  soIuUod  giving  an  acid  reaction;  by  boiling,  FoiOi  separates 
out  free  from  SOi.  DecoDiposfs  ou  exposure,  becoming  orauge-yelluw.  B.B.  swells  up,  fiuea 
in  its  owD  water  of  crysUtUiiutlDn,  and  leaves  a  reddish  brown  spungy  residue. 

Occurs  with  other  reluted  suli>hates  at  the  Bauerabei^g  near  BiscliofsUeim  Tor  dem  Rbltai; 
derived  from  the  decomposition  of  pyrite. 

CuNOPtLBiTE.    Kliuophaeit  Sandberger;  Singer,  Inaug.  Diss.,  WQrzburg,  p.  16,  1879. 

In  microscopic  cryslals,  probably  monocliutc,  with  planes  e  (001),  m  (110),  d  (101);  prismatic 
angles  85'  and  95"*.  0.  =  2*979.  Color  blackish  green.  Streak  light  grayish  green.  Luster 
fitreous.   Translucent  to  opaque.   Taste  astiiogeut. 

Composition,  perhaps  4(K,Na)iO.FeO.(Fe.Al)«0,.5SO>.8B«0.  Analysis,  after  dedncUng 
T-SS  p.  c.  hygroscopic  water: 

SO.      Fe,0,    AUG,     FeO  NiO(CoO)  MgO      CaO     Na.O     K,0  H.O 
87-01       9-48      4'04      6-06      0-76      1*88      0-77      «-35      21  79      14-73  =  103-86 

Difficultly  soluble  in  water;  on  boiling,  iron  sesquioxide  separates  from  the  aqueous  solutioa. 
B.B.  fuses  with  intumescence,  leaving  finally  a  black  mtigiietic  residue.  Occurs  with  other 
sulphates  at  the  Bauei-sberg,  near  Bischofsiicim,  as  a  result  of  the  decomposition  of  pyrite. 

Clin«x:kocite.    Klinocrocil  Sandberger;  Singer,  Inaug.  Diss.,  WQrzburg,  p.  9,  1879. 

A  mineral  of  a  deep  saffron -yellow,  occurring  in  microscopic  crystals,  probably  mono- 
clinic.  Accordiug  to  a  qiiatitative  examination,  a  hydrous  sulphate  of  alumtiuum,  ferric  irwi, 
sodium,  and  potassium  (lime  in  traces).  From  the  Bauersberg,  near  Bfschofsbeim,  formed  by 
(he  decompoutlon  of  pyriie  in  basalt  tufa.  Related  to  the  more  clearly  defined  mlneiaf. 
dinophmUs. 

802.  LOWiaiTB.  Alaunsteln  BSm»,  Za.  O.  Oes..  8,  346.  1856.  LAwiidt  A.  MXttdurUA. 
J.  pr.  Ch..  83.  474. 1861.  Loewlglte. 

In  rounded  masses,  similar  to  compact  alunite. 

H.  =  8-4.  G.  =  3*58.  Luster  feeble.  Color  pale  straw-yellow.  Slightly  subtranslnceDt. 
Fracture  perfectly  concboidal. 

Oomp.— Perhaiis  K>0.3A1,0>.4S0,.9H,0  (Rg.)  =  Sulphur  trioxlde  86-8,  alumina  84-7. 
potash  10-7,  water  18-4  =  100. 

This  is  lilie  alunite  except  In  the  presence  of  more  water. 

AbbL— 1.  Liywig.  Zs.  G.  Ges.,  8,  246.  1866.   2.  Mltscherlicb.  J.  pr.  Ch.,  83.  474^  1861. 

SO,         A1,0,       Fe,0,       E,0        Na,0  H.O 

1.  84-84         83-87  —  lO  lO  —  18-38  SiO,.  etc,  8-87  =  100 

2.  84  81         84-95        0  68  9  80        0  89        17  87  SiO,,  etc..  2-00  =  100 

Pyr.,  etc. — B.B.  nearly  like  alunite.  The  water  is  expelled  at  a  lower  temperature  ihso  in 
alunite;  and  the  compouna  resulting  after  heating,  instead  of  containing  a  mixture  affording 
alum  and  insoluble  hydrated  alumiiiii,  affords  to  water  sulphate  of  potnssiuro  and  subsulpfaatetn 
aluminium.    Fartiiilly  sululile  in  lu'di-ochloHc  acid,  while  alunite  is  not  ut  all  so. 

Obs.— Found  in  a  coal  bed  at  Tabrze  in  Upper  Silesia,  in  compact  lumps,  having  the  losler, 
color,  mid  texture  of  the  Soleiihofeu  lithographic  stone,  but  blackish  externally  from  a  coaly 
cruat;  also  with  nlunite  iit  Tulfa, 

loNATfEviTE-  Ignaliewit  K.  K.  Klug,  Vh.  Min.  Ges.,  33,  116.  1887.  Occurs  in  nodules 
and  reniform  masses,  having  a  librous  structure  in  white  sand  in  the  district  of  Bakboiut, 
Xikaterluoslav,  iSouth  Russia.   An  impure  hydt-ous  sulphate  of  aluminium  and  potassium. 

803.  HTTHINOITB.    lehmann,  Jb.  Min.,  273,  1874. 
Hexagonal.    Axis  i  =  0*94345;  0001  a  lOil  =  47°  27'  Lehmann. 
Foxms:  e  (0001.  0);  tn  (1010,  /);  o  (10!2,  i),  p  (lOil,  1). 

Angles :  CO  =  28^  35',  oo'  =  30'  58',  ep  -  47°  27',  pp'  =  43"  14',  mp  =  •42°  SB*. 

In  minute  needle-like  prismatic  crystals,  seldom  more  than  8  mm.  in  length,  thickness 
^  to  i  mm. 

Cleavage:  m  perfect.  H.  =  2-2  5.  G.  =  I  TS.  Colorless.  Transparent.  Optically 
uniaxial,  negative,  Btd. 

Oomp.-Perbaps  6CaO.Alg0..8SO,.83HiO  (Rg.)  =  Sulphur  tiioxide  18'9.  alumina  8-<lL 
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lime  36'4,  water  46-7  =  100,  The  small  quantity  aoalyzed  makes  the  comptex  fcomula 
doubtful. 

Anal.— LehmapD,  1.  c  ,  on  0'36  gr. 

80,  Al.O.  CaO  HiO  ]08s(S0i?) 

18-W  7-7«  S7'27  45-82  251        a  100 

Pyr^B.B.  swells  up  but  does  oot  fuse.  Soluble  in  acids,  also  to  a  conwderable  extent  In 
vater,  giviug  an  alkuliue  solution. 

Uccura  m  cavities  in  the  limestone-inclusions  in  lava  of  the  Bellenberg  at  £ttrlngen  and 
Hayen,  in  the  district  of  Laach. 

804.  QUBTENrra.  a.  Freruel,  Mln.  Hltth.,  11.  317,  1890. 

Monoclinic  or  triclinic  ?  Massive  and  in  indistinct  prismatic  crystals  embedded 
in  chaJcaiithitu. 

Cleavage:  prismatic,  ratlier  perfect.  H.  =3.  G.  =  2"08-2'14.  Imster 
greasy,  feeble.  Color  reddish  brown.  Translucent  to  opaque.  Taste  slightly 
astringent. 

Comp.— MgO.Fe,0,.3SO,.13HjO  =  Sulphur  trioxide  35*6,  iron  sesquioxide 
23  7,  magnesia  6  0,  water  34  7  =  100. 

Anal. — Freiizcl,  1.  c,  after  deducting  admixed  clialcanthite. 

BO,  87-37  Fe,0,  22  70  MgO  5-92  H.O  84  01  =  100 

Decomposed  by  water  with  the  separation  of  iron  sesquioxide. 

Oba.— Ki-oni  the  Salvador  mine  in  Queteua,  eight  kilometers  west  of  Calama,  Chill;  Inti- 
mately BSHOciated  with  chalcaDthite. 

806.  ZINOAI.UBCINTrB.  Bertrand  and  Damour,  Bull.  See.  Min.,  4,  185, 136,  1881. 

In  minute  crystals,  forming  very  thin  hexagonal  plates.  Optically  nniaxial, 
negative,  and  hence  hexagonal,  or  possibly  ortliorliombic  with  a  prismatic  angle  of 
about  (iO°  (Bertrand). 

H.  =  2-5-3,    a  =  2-26.    Color  white,  or  slightly  bluish. 

Comp,— 2ZnSO,.4Zn(OII),.6Al(OH),  -f  5H,0,  or'6Zn0.3Al,0,.2SO,.18n,0  = 
Sulphnr  trioxide  12*5,  alumina  24*0,  zinc  protoxide  38*1,  water  25*4  =  100. 

Anal.— Damour,  after  deducting  a  little  clay. 

80.  Al.O.  ZnO  CuO  H,0 

12-04  25-48  84-00  I'SS  2604  =  100 

Pyr.,  etc.— B.B.  in  the  closed  tube  gives  off  abundance  of  water,  Slightly  alkaline,  With 
(wbalt  solution  on  strong  igriition  gives  a  greenish  gray  moss  with  blue  at  some  points.  On 
charcoal  a  zinc  coatin.!?.    Soluble  in  nitric  acid,  leaving  S  to  7  p.  c.  clay. 

Oba^ — From  the  zinc  mlues  of  Laurium,  Greece,  associated  with  smitbsoolte,  serplerite,  etc. 

Entbitb  Colliru,  Min,  Mag.,  1,  14.  1876;  C.  Le  Neve  Foaitr,  Ibid.,  p.  9. 

Forms  a  bluish  green  sialagrnilic  crust.  H.  =  2-2-5.  G.  =  1-59,  An  analysis  gave: 
SO,  812,  AI,(),  -ig-SS,  CuO  16-91.  t  aO  1-35.  SiO,  a-40.  CO,  105HaO  (over  HjSO*  after  3  days) 
14-04,  at  150'  C.  18-21.  at  a  red  heat  717,  Fe,0„Cl.Na,0  tr.  =  100-10.  Compare  analyses  of 
woodwaidltc  by  Flight,  J.  Ch.  Soc,  34,  1,  Jan.,  1871:  and  Pisanl,  Phil.  Hag.,  36,  320,  1868. 

Fotmd  at  St.  Agnes,  Cornwall,  fn  one  of  the  raves  at  the  old  quay.  Named  after  John  S. 
£njs.  F.O.S.    Probably  a  mechanical  mixture.   Cf.  Groth,  Zs.  Er.,  I,  76,  1877. 

Lamprophanite.   LamprophaD  Tgelttrum,  Ofv.  Ak.  Stockh.,  23,  93,  1866. 

Id  thin  cleavable  folia.  H.  =8.  O.  =  8-07.  Luster  pearly.  Color  and  streak  white. 
A"  analysis  affoi-ded  IgelstrOni : 

80,         PbO        MnO        HgO        CaO      Na,O,E.0  H,0 
11-17        28  00        7-90'        6-26        24-05        14  02        6  89  =  99*86 

■  FeO  tr. 

Ttclds  water.    With  soda  on  charcoal  yields  metallic  lead  and  a  hepatic  mass.   Not  wholly 
aolu'ble  in  acids. 

From  L&ngban  in  Wermland,  Sweden.   Named  in  allusion  to  the  luster  from  XajiifpifS, 
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806.  JOHANNZTB.  Uranvltriol  John,  Ch.  Unten.,  6,  351,  1821.  Jotumoit  Baid., 
Abhmndl.,  BOhm.  Qes.  Png.  1880.   Sulphate  of  Uranium.   Sulfate  vert  d'urane  Bmd. 

Monoclinic.  Prismatic  angle  111'  and  60°,  y!f  =  86°  IC.  Ciyatals  flattened,  rettmbling 
those  of  trona,  and  from  one  to  three  lines  In  length;  arranged  in  cx>ncentric  dnues  or  reDifonn 
masses, 

H.  =  2-2*5.  0.  =  8'19.  Luster  vitreous.  Color  beautiful  emerald-green,  sometima 
passing  Into  apple-green.  Streak  paler.  Transparent  to  translucent;  sometimes  opaque.  8(d- 
'ible  in  water.   Taste  bitter,  rather  than  astringent. 

Oomp. — A  hydrous  sulphate  of  uranium  and  copper,  formula  uncertain. 

AaaL— Lindacker.  Yogi.  Mln.  Joacb.,  1867. 

BO.  20  Oa        UOi  Of-Ta        CuO  6-00        FeO  090        H.O  560  =  0068 

Pyr,,  etc.— In  «  glass  tube  at  a  low  heat  does  tiot  chuge:  highly  heated  rives  off  wat«-  ud 
sulphur  dioxide,  and  becomes  brown  and  floally  black.  B.B.  on  charcoal  gives  suiphnrous 
fumes  nnd  a  scoria  of  black  color  and  dull  green  streak.  With  salt  of  phosphorus  reacts  for 
copper  and  uranium.    Somewhat  soluble  in  water. 

Obi.— Discovered  by  John  near  Joachimsthal  in  Bohemia.  Found  also  at  Johanngeugen- 
Htadt.   Reported  from  the  MiddletowD  feldspar  quarry  by  Bhepard. 

Named  after  the  Archduke  Johann  of  Austria. 

S07.  URANOPILITB.    Weitbaeh.  Jb.  Mln.,  3,  256,  1882.    Umnoclier  pt. 

A  velvety  incrustation  on  uraninite  or  mica  schist  at  Johanngeorgenstadt;  a  similar  substaooe 
occurs  at  Joachloisthal.  Crystals  minute  flattened,  aclcular  and  terminated  obliquely  (701'); 
exUnctiOD  oblique  (9°).    G.  =  8  75-8-97.    Color  yellow. 

Oomp.— Perhaps  CaU,S,0>,.25HiO  or  Ca0.8UO,.2SO>.26UiO  =  Sulphur  trioxide  S'i 
nnoium  trioxide  77'6,  lime  1-0,  water  16-1  =  100; 

AaaL— H.  Scbulze,  1.  c. 

SO,         UO,  CaO        H.O  inaol. 

1.  8-18        77-17  2-06        16'00        0-80   =  00-41 

S.  4-66        77-40  1  06        14-60        1-88   =  100 

A  haaite^  ITnuMui^pAaf  from  Joachinuthal,  like  the  above,  gave  Dauber :  SOa  4*0,  UOi  TI-Ol 
H|0  14*8  =  08-2.   In  microscopic  lemon-yellow  crystals,  Fogg.,  92.  261. 1854. 

Hedjiditk  J.  L.  Smiith,  Am.  J.  Sc.,  6.  387,  1848.   Sulphate  of  Uranium  and  Umt. 
Mas^ve,  with  an  imperfectly  crystalline  structure.     H.  =  2'6.    Luster  vitreous  in  the 
fracture.   Color  dark  amber.    Transparent.    A  hydrous  sulphate      uranium  and  caldum 

according  to  some  qualitative  trials  by  Smith. 

Occurs  near  Adrlauople,  Turkey,  on  pitchblende,  associated  with  liebigite,  in  some  placet 
with  crystals  of  gypsum;  also  at  JoachimBtlial,  with  liebigite  on  urauium  ore.  Xixternally  often 
dull  from  loss  of  water.    Named  after  the  Turkish  sultan  At>dul  Medjid. 

The  following  are  uncertain  uranium  sulphates  from  Joachimsthal,  Bohemia,  derived  from 
the  alteration  of  umniuite. 

Uramoohalcitb.  Urangrtln  Hartmann.  Uranochalzit  Brtiih..  Handb..  178;  1841.  In 
small  nodular  crusts  and  velvety  druses,  consisting  of  acicular  crystals.  H.  =  2-2-S.  Color  floe 
grass-green  to  apple-green;  streak  apple-green. 

ZiPPEiTB.  Bfisisclies  scbwefelsaiires  Uranoxyd  (verwitlerter  Uran-Vitriol)  /.  J*".  Jiihn, 
Unters.,  6,  1831.  Jb.  Min.,  299.  1845.  Umnbmihe  Zippe.  Vh.  Ges.  BOhm..  1824.  Zi[^  Baid., 
Handb.,  610,  1845.    Dauberite  Adam.  Tabl.  Min.,  64,  1869. 

In  delicate  needles;  acicular  nisuttes;  warty  crusta  U.  =  8.  Color  fine  sulphmvyellow, 
Jemou -yellow,  orange-yellow. 

VoGLiANiTE.  Basic  Sulphate  of  Uranium  roffi,  Min.  Joach.,  1857.  Vogliiinite  Kon«.  In 
30ft  globular,  and  nodular,  enrtliy  coatings.  Color  piBtachio-  to  verdigris-green;  sireak  pale 
green  or  npple-green. 

UiiACosiTK.  Uranocker  Vogt.  Min.  Joach.  ?  Uraconise  Beud.,  Tr..  2,  672,  1832l 
Uraconite  Daiut.  Amorphous,  earthy,  or  scaly,  mid  of  a  fine  lemon-yullow  color,  or  orange. 
Uraconise  of  Beudant  was  described  as  a  yellow  pulverulent  ore;  its  composition  is  unknown. 

Analyses  of  these  substances.  Liudacker,  Yogi,  Min.  Joacb.,  1857,  5th  Ed.,  pp.  667, 

VranoehaleUe 
^ppeite 

Voglianite 

Uraconite,  yellow 
"  orange 


30, 

UO.UaO, 

FeO 

CuO 

CaO 

H.O 

I  20  03 

36-14 

014 

6-56 

10-10 

27-16 

100-ia 

1306 

67-86  Fe,0» 

0-17 

0-61 

17-69 

17-36 

6204 

6-21 

15-23 

09  84 

12  34 

79-50 

012 

1-66 

540 

99  11 

12  13 

79  69 

0-36 

3-34 

0-06 

5*25 

99  73 

7-12 

70  94  Fe,0, 

0-41 

0-24 

30-88 

S0-5S 

10  16 

66-05  " 

086 

3-63 

90-06 

90-78 
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TeUnratM ;  also  Telluritei,  SelenitM. 
808.  Hoiitajiito  Bi,(OH).TeO,? 


809.  Enunoniite       Ferric  tellurite  Honodinio 

810.  Dnrdeaito         Fe,(TeO,).  +  4H,0 

811.  Chalcomenite     CnSeO,  +  2H,0   Monoclinic     0-7232  : 1  :  0^460   89°  9' 

Molybdomenite 
Cobaltomenite 


808.  ilONTANTTS.  F.  A.  Qenth,  DanaMIn.,  668,  1868;  Am.  J.  Sc..  46,  818. 1888. 
Incmsting;  without  distiuot  crystalline  strnctnre. 

Soft  ftnd  earthy.  Luster  dull  to  waxy.  Color  yellowish,  greenish  to  white; 
also  brownish  red.  Opaque. 

Comp.— Bi,0,.TeO,.2H,0  =  Tellnrinm  triozide  357,  bismuth  triozide  68*9, 
water  5-4  =  100. 

AnaL— 1-8,  Oenth.  1.  c.   A,  Uingaye,  Bee  G.  Sorr.,  N.  S.  W..  1,  88. 


1.  Hcmtana 

2.  " 
8. 

4.  NoTOago,N.S.  W. 


TeO, 

26-83 
23-45 
28-90 
97-65 


Bi,0, 

66-78 
68-78 
71-90 
6a-68 


Fe,0, 

0-  56 

1-  26 
0  82 

14-88 


H,Q 
5-44 
3-47' 
2-80' 
6*16' 


Fe,0,  0-56,  PbO  0-89  =  100 
Fe.0, 1-26,  Cu,Ol-04  =  100 
Fe,0.  0-82,  Cu,0  108  =  100 
gangufl  1-00  =  99*87 


Pyr.,  ato.— Yields  water  in  b  tube  when  heated.  B.B.  j^ves  the  leactloDs  of  blnnuth  and 
tellurium.   Soluble  in  dilute  bydrochlOTic  acid. 

Obc — lucrusts  tettudymite,  from  whose  alteration  it  has  been  formed,  at  Highland,  In 
HontaDa.  The  waxy  luster  Is  observed  when  the  incrustation  has  separated  from  the  scales  of 
tetradymile;  also  wHh  the  tetradymlte  of  Davidson  Co..  N.  C.  Occurs  with  tetradymite  at 
liorongo  near  Captain's  Flat,  New  South  Wales;  it  has  in  part  a  pale  yellow  color,  Mso  brown- 
ie red  color  with  G.  =  8  789.  The  former  incnists  tetradymile;  the  latter  (anal.  4)  is  in  small 
cubical  forms,  and  is  regaided  (T,  W.  E.  David)  as  a  pseudomorph  after  pyrite. 


809.  BMM0N8ITE.    W.  F.  SUlOrand,  Proc.  Col.  Soc.,  2,  pt.  1,  20,  1885. 

Monoclinic  (?)  In  thin  scales,  formed  by  perfect  cleavage  \  b  (010),  whose 
outlines  are  formed  by  two  unequal  cleavages  giving  the  plane  angles  85°  and  95°. 

Hardness  abont  5.  Color  of  scales  clear  yellow-green.  Extinction  on  h  in 
obtuse  hngle  (95°)  inclined  13°  to  the  better  cleavage  direction  and  82°  to  the 
other,  E.  S.  D. 

Comp. — Probably  a  hydrated  ferric  tellurite,  but  exact  composition  un- 
determined. 

AnaL— 1,  2,  Hillebrand,  1.  c:  1,  of  the  brown  substance;  2,  of  green  portions.  From  8-5 
p.  c.  quartz  have  been  deducted. 

Te(Se)  Pe  ZnO  CaO  HiO 

1.  I  69-88  14-82  —  —  8-28  - 

2.  68*14  14-20  1-94  0-S6  — 

Pyr. — In  a  closed  tube  fuses  to  a  deep  red  globule,  water  collects  in  the  upper  part,  a  faint 
sublimate  of  selenium  and  a  stronger  one  of  selenous  oxide,  lower  down  one  of  tellurous  oxide 
fusible  to  colorless  drops.    Readily  dissolved  in  strong  acids. 

Oba^-Obtatned  from  Arizona,  near  Tombstone,  exact  locality  unknown.  The  yellowish 
jpnen  scales  are  In  part  embedded  in.  a  hard  brown  gangue  consisting  of  lead  carbonate,  quartz, 
aad  a  Inown  substance  containing  iron  and  tellurium. 

Earned  after  S.  F.  Emmons  ^  the  U.  B.  Geological  Sorv^. 
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810.  DUBBBNITB.   E.  8.  Dana  and  H.  L.  WeOi,  Am.  J.  Sc.  40,  80,  1890l 
Massive;  in  small  mammillary  forms  showing  but  little  atracture  and  ezeftiiig 
almost  no  action  on  polarized  light. 

H.  =  2-2  5.   Friable.    Luster  vitreous,  dnlL   Color  greeuisb  yellow.  Tnin- 

lucent  to  nearly  opaque. 

Comp — Hydrous  ferric  tellurite,  Fe,(TeO,),  +  4H,0  or  F6,O,.3TeO,.4H,0 
=  Tellurium  dioxide  67*1,  iron  sesquioxide  22 -7,  water  10*2  =  100.  Seleuium 
replaces  a  small  part  of  the  tellurium. 

AnaL — 1,  il.  L.  Wells,  1.  c;  la,  same  after  deductiug  insoluble  matter  (quartz). 

TeO,         SeO,        Fe,0,         H,0  insol. 
1.  47  20         1-60         19-24  7  67         23-89  =  99-60 

la.  64-41         2-28         22-97         10-84  —    =  100 

Pyr.,  etc.— Gives  the  usual  reaction  for  tellurium  in  the  opeQ  tube;  fuses  on  Charcot]  tad 
leaves  a.  magaetic  residue.    Soluble  in  bydrocbloric  acid. 

Obs. — J<  I'oiu  tlie  £1  Plomo  mine,  Ojojoma  district,  Dept.  Tegucigalpa.  Honduras.  Il  occun 
dlHeminated  In  grains  and  narrow  veins  In  a  quartz osti  conglomerate  containing  much  oevir 
pure  metalifc  tellurium.   The  same  locality  affords  the  selen-tellurlum  noted  on  p.  11. 

Named  after  Heury  S.  Durden  of  the  State  Minii^  Bureau  of  San  Francisco. 

Ferrotblluritb  F.  a.  Oenth,  Am.  Phil.  Soc..  17,  119,  1877.  Described  as  ooeuniof  :d 
delicate  radiating  tufts,  also  in  very  minute  prismatic  crystals,  as  a  coaling  on  quartz  associitn: 
with  native  tellurium  and  tellurite,  at  tbe  Keystone  mine.  Magnolia  District,  Colorado.  Color 
between  straw- and  lemoii -yellow,  inclining  to  greenish  yellow.-  Insoluble  in  ammonia;  solubi^'ia 
HCI.  A  qualitative  examlnHtion  showed  the  presence  of  iron  and  tellurium,  and  ihecomposituia 
FeTeOt  is  suggested;  the  quantity,  however,  was  too  minute  to  allow  of  a  satisfactory  examiu- 
tion,  and  Dr.  Oenth  states  (priv.  contr.)  that  It  is  not  impossible  that  the  crystals  were  tellunnb 
oxide  colored  yellow  by  a  salt  of  ferric  oxide. 

Uaonolitb  F.  a.  Qenth,  Am.  Phil.  Soc,  17, 118. 1877. 

In  radiating  tufts  of  very  minute  adcular  or  capillary  cryatala.  Color  white.  Luster 
silky.  Contains  mercury  and  tellurium,  and  composition  inferred  to  be  HgiTeO*.  Blackened 
by  ammonia.  A  decomposition-product  of  coloradoite,  found  In  the  uppo*  part  of  the  KtyHant 
mine,  Magnolia  District,  Colorado. 


811.  OBAIXIOMBNTFB.  Dm  CMuaux  and  Damour,  Bull.  Soc  HIn..  4,  51. 164, 1881. 


Monoclinic.  Axes  &:h:6  =  0-72219  :  1  :  0-24604  ;  /?  =  89'  9'  =  001  A  100 
Des  Cloizeaux. 

100  A  110  =  •35°  50',  001  A  101  =  •18°  54',  001  A  Oil  =  13°  49J'. 

a  (100,  i-i)      m  (110,  /)        /  (801.  -  8-i)      e  (881.  -  Ml 
«  (001,  0)      S  (iOl,  M)       8  (431.  -  4-3)      fi  (2-ia-l,  -  IM) 

mm'"  =  71'  40'  cm  =  89'  19'  fi/^  =  185'  V 

s=  69'   6'  =  58*    9'  a€  ^   fUT  «S 

eg      =  18'  64'  3«'  =    82'  15'  a/J  =   77'  84*' 

a'g     =  *71'  67'  ee*  =  100'  55*' 


Crystals  small ;  faces  c,  g  often  horizontally  striated. 

G.  =-=  3-76.    Luster  vitreous.    Color  bright  bine.    Transparent.  Opticallj 
Ax.  pi.  X  and  Bx.  |  b  (010).    Angle  small.    Dispersion  strong,  p<v. 

Comp.— Hydrous  cupric  selenite,  CuSeO,  +  2H,0  or  CuO.SeO,.2H,0  =  Sele- 
nium dioxide  491,  cupnc  oxide  35-0,  water  16-9  =  100. 
AnaL — Damour,  1.  c 

H.0  lS-80  =  M-88 


SeO,  48-12 


CuO  86-40 


Pvt.  eto.— B.B.  on  charcoal  fuses  to  a  black  slag,  giving  off  selenium  fumes,  and  coloring 
the  flame  deep  blue.  In  the  closed  tube  yields  a  little  water  and  a  sublimate  of  SeO.  in  wbW 
needles.  In  salt  of  phosphorus  gives  in  O.F.  a  greenish  blue  glass,  which  becomes  UoodM 
when  reduced  with  tlie  addition  of  metallic  tin.    Soluble  in  acids. 
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Obi.r— Occurs  io  oiinule  crystals  with  the  various  sc'lcnides  of  silver,  copper,  and  lead,  wlilch 
an  found  In  small  veins  in  the  Cvrro  do  Caclieuta,  Mendoza,  Ar^utine  Republic.  Often  inti- 
mately mixed  with  azurite,  iron  oxide,  and  lead  otrbotiate,  which  have  been  formed  by  the 
alteraiion  of  the  seleuides  and  of  the  pyrites  which  forms  tbu  gaugue. 

Named  from  ^aAK'ut,  copper,  and  ft^ytf,  moon,  in  allusion  to  selenium,  derived  .from 
the  more  common  aeXify^,  moon. 

Artit— MM.  Frieiiel  aiid  Siirasiu  have  mwie  artificially  (Bull.  Soc.  Min.,  4,  176,  225.  1881, 
Zs.  Rr.,  6,  302  1881)  a  copper  seleuite  having  tht!  same  form  aud  compOi»itiou  as  chalcomeulte, 
and  unotlier  differiug  in  cryslulliiit;  form  (oriliorhumbic). 

MoLYBOuMKNiTS.    Seluuite  de  plomb  Bertrand,  Bull.  Soc.  Min.,  6,  90,  1882. 

Ortliorhoiiibic.  In  very  thin,  fragile  scaleit.  Cleavage  iu  two  directions;  easy  |  large  face  of 
the  scalfH.  Luster  pearly.  Color  white.  Transparent  to  trausluceut.  Optically  -|~-  Ax.  pi. 
uui-mal  to  intersection  of  two  cleavages,  and  oViuih:  bisectrix  uormal  1o  easy  clenvnge. 

CuntHiiiS  lead  and  scleutum,  and  reganled  m  a  lead  selenite;  Kome  vuri<;ties  also  contain 
mpper.  Occurs  associated  with  cbalconieuite  aud  various  seleuides  at  Cuchuuta.  Mendoza, 
Argentine  liepublic.    Js'ained  from  u6Xvfi6oi,  lead,  nod  ut'/ytf,  moon. 

CoDALToMKNiTB  Bertrand,  ibid.  Af^ocinted  with  molybdomenite.  Id  minute  rose-red 
iDOnoclinic  crystals,  reseinbliag  erytbrite.  Optically  — .  Ax.  pi.  parallel  to  direction  of  elonga- 
tion nF  crystals,  and  acute  bisectrix  normal  to  it,  ttut  strongly  inclined  to  tbe  cleaviigc  diret'tiou. 
Cotitnins  cohalt  and  perhaps  a  cobalt  selcnite.  Thei'e  also  occur  with  the  lead  seleuide  at  tbe 
same  lofniity  minute  white  acicular  crystals,  entirely  volatile  nnd  apparently  consisting  only  of 
sclenoiisoxiuc  (p.  201). 

KBKSTifNlTK.  Selenichtsaures  Bleioxyd  Keraten.  Pogg.,  46,  277,  1889.  Seleubleispath. 
Kerstenlte  Dana.   Bleiscleiiit  Oerm. 

In  small  spheres  and  botryoida)  masses.  Cleavage  distinct  In  one  direction.  H.  =  S-4.  Luster 
greasy  to  vitreous.  Color  sutphur-ycllow.  Streak  uncolored.  Brittle.  Fnicture  tibrous. 
AcconliuK  to  Kersten,  it  cousifits  of  seleitoiis  oxide  and  lend  oxide,  with  a  small  proportion  of 
copper.  On  coal  it  fuses  rcHdUy  lo  a  black  slag,  giving  off  a  strong  selenium  odor,  and  is  finally 
reduced  to  a  metallic  globule.  With  borax  it  fuses  and  forms  a  yellowish-greeu  pearl,  which  is 
of  the  same  color  on  cooling.  With  soda  on  charcoal  metallic  lead  is  obtained.  Occurs  with 
selenlde  of  antimony  and  lead,  malachite,  etc.,  at  the  Friedrlchsglttck  mine,  near  Hildburg- 
hausen,  on  the  west  side  of  the  TbQringerwald. 

Onofritb  Keller,  Abbandlung,  etc.  (Programm  zur  PrQfung  der  ZOglinge  der  Oewerbe* 
schuluamaSMflrz.  18SS).  Berlin.  1853;  also  Pogg.,  89,  146. 1858.  KOlilerlte  .^dom,  Tabl.  Min., 
71,  1895.    SelenigsauTus  Quecksilberoxydul,  Quecknlberselenit.  Qerm. 

An  earthy  yellow  mineral  from  S.  Onofre,  Mexico,  intimately  mixed  wltti  calomel;  regarded 
as  probablj  mercaroas  selenlte,  bat  very  doubtf  uL 


Oxygen  Salts. 


7.  TnNaSTATEBi  .lSOLTBDATB& 


812.  Wolframite 

813.  Hilbnerite 

Ferberite? 


814.  BoheeUte 
816.  Cnprotangitlte 

Caproscheelite 

816.  PowelUto 

817.  StoUite 

818.  WoUnite 


819.  Belnite 

820.  Beloneilto 


(Fe,Mn)WO, 

MnWO, 

FeWO^ 


0-8300  :  1 :  0*8678  89"  22' 
0-8362  :  1 :  0-8668     89"  7^' 


Scheellte  Oroap.  Tetnigozul. 

CaWO. 

CuWO. 
(Ca,Cu)WO, 
Ca{Mo,W)0, 
PbWO/ 
PbMoO. 


FeWO, 
MgMoO. 


6  =  1-5360 


1-5445 

1*5667 
1-5771 


6  =  1-279 
f&6  -  1-3311 


813,  813.  WOLFRAMITB— B&BNBRITB. 

812.  Wolframite.  Lupl  Spumft,  Lapis  oiger  ex  quo  cooflatur  candidum  plombum  [—  Tin], 
■^Jpic.,  Fobs.,  265,  1546.  Volfram,  Ferrum  srseQlco  mineralisatum,  SpamB  Lupi  (fr.  tin  vdu) 
Walt.,  Min.,  268,  1747.  Magaesis  Hanraneselparva  cum  portlone  martiB  et  jovis  mixta. 
Wolfram  (fr.  Altenberg),  Croiut.,  Miu.,  107, 1758.  Wolf  ram  =  TuNQsnnc  AciD,  Iroo,  and  Hang., 
dSZhuyar,  Chem.  Zergl.  Wolframs..  1785.  Tungstate  of  Iron  and  Manganese.  SdweUnfeira- 
ginS  H.,  Tr.,  4, 1801.   Wolframit  Breith.,  Char.,  m,  1882. 

813.  HflbiMrita.  E.  BMU,  Reese  River  (Cal.)  ReTeille,  1865;  H.  Ondner,  in  B.  H.  Zig.. 
34.  870,  1865.   Haaganowolfiamlt  W«iib.,  SroopB.  Hin..  40, 1875. 

Hegabasit  Breith..  B.  H.  Ztg.,  11. 180,  185S.  Blumit  BrtOh.,  K.  L.T.  Liebe,  Jb.  Uin.,  658. 
1868. 

Monoclinic.  Axes d'.tii  =  083000  :  1 :  0*86781;  /3  =  89" 21-6'  =  001  A  1<» 
Des  Gloizeaux'. 

100  A  110  =  39"  41^',  001  A  101  =  45"  66*',  001  A  Oil  =  40"  57'. 

Fomu*!         m  (110.  /)  y  (102,  i-i)  ^  (OBB^  H)        t  (5tB>  if 

a  (100,  t-i)        r  (130,  A  (iOl,  l-r)*  w  (021, 24)  (211.  -2^)* 

«(810,  (  (103,-H)  i-V  ai»ail. -1)  o-aSl.-S-i* 

A(810,  ^9)*  X  {101.-l-i)»  *  (028.  l-i)  as  tw.  pi.  «  <il3,  i)  <  (i2l  8-S> 

i  (210,  r  (l  O  ll.jV-i)'  /  (Oil.  l-i)  o  (ill,  1)  a  (188. 
ff  (830.  H)' 
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1. 


3. 


i«L  1-8.  IffrfAwnOf,  1.  2.  Zlnnwald.  8,  Zlonwald,  Rose. 
*  («ial.80),Pfd. 


4,  mbwrUa,  SilTerUm,  Col. 


A" 

80' 56' 

56' 88' 

t'" 

46°  44' 

79°  23' 

moa 

86'  11' 

%m' 

me 

89°  81' 

t' 

62°  8' 

m'e 

56°  9' 

i( 

er  54' 

m'o 

86°  31V 

48°  25' 

aoo 

51°  24' 

63°  54' 

^ 
a'o 

*89'81' 

y 

55'  la* 

•52°  C 

60°  6' 

ad 

83°  39* 

r 

•81°  64' 

68°  62* 

130°  6' 

«'  = 
oo'  — 


41°  68' 
61°  88' 
42°  14i' 
62°  UV 
41°  18* 


o-tr'  =  100°  8' 
m'    =  100°  41' 
rt     =    88"  19' 
m(    =    66'  r  „ 
m'y  3=   70°  41'   Fo{^wnA«,  Sierra  Almagrera,  after  Big. 


For  habneiite  from  SilTertOD,  Colorado  (f.  4  and  anal. 

d  :  S  :  i  =  0-88628  :  1  : 0 


0)  Penfield  calculatefl  (priv.  oontr.): 
ifl=89'7f. 

Angles:  mm'  =  •100°  12'.  ft/  =  •49°  5',  bm'  =  m'  48'. 

Twins:  (1)  tw.  axis  d  with  a  as  comp.-face;  (2)  tw.  pi.  k  (033)  Rose,  f.  3. 
Crystals  commonly  tabular  |  a ;  also  prismatic  with  a  b  d,  or  I  b  c.  Faces  in  pris- 
EUHtio  zone  vertically  striated.  Often  in  bladed  crystals;  also  irregular  lamellar; 
coarse  divergent  columnar;  massive  grannlar,  the  particles  stronglv  coherent. 

Cleavage:  b  very  perfect;  also  parting  sometimes  observed  y  a,  and  \  t  (102) 
(Dx.).  Fraotnre  nneveh.  Brittle.  H.  =  5-5-5.  G.  =  7-2-7'5.  Luster  sub- 
metallic;  metallic-adamantine;  resinous.  Color  dark  grayish  or  brownish  black, 
brownish  red,  hair-brown.  Streak  nearly  black  to  dark  reddish  brown;  yellowish 
brown;  greenish  gray.  Opaque  or  sometimes  translucent.  Sometimes  weakly 
magnetic. 

For  Jiubnerite,  ax.  pi.  and  Bx,,  X  Bx„  /\  t  =  \T  39^'  Na.  Measure- 
ments (approx.)  on  artif.  cryst. : 


3H^r  =  98" 


2Ho^  =  141' 


3Vr  =  75°  (Li)  Groth  &  ArzrunI  • 


HQbnerite  from  Colorado,  with  extinctioD -angle  =  17°,  Is  pleocbroic  (Pfd.*)  with  t  green, 
fe  yellowish  brown.   The  color  varies  in  the  same  section  presumably  from  variation  in  amount 

of  FeO. 

Comp.,  Tar. — Tangstate  of  iron  and  manganese  (Fe,Mn)WO^.  In  ■Wolframitb 
Fe:  Mn  =  chiefly  4  :  1  and  2  :  3,  but  varying  from  9  :  1  to  3  :  3.  HtfBNERiXE  is 
nearly  pure  MnWO^. 

The  percentage  composition  for  the  pure  tungstates,  and  t^e  compounds  in  various  ratios 
between  them,  Is  as  follows: 


PeO :  MnO 

WO, 

FeO 

MnO 

1:0 

76-8 

38-7 

100 

5:1 

76-4 

197 

8-9 

100 

4:1 

76-4 

18-9 

4-7 

100 

1:1 

764 

11-9 

U-7 

100 

2:8 

76-8 

9-5 

140 

100 

0:1 

76-6 

28-4 

100 
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WoLFBAHiTB.  Often  in  Crystals  OS  above  ilcBcrlbed.  Color  and  streak  nearly  black,  Opaqix 
ChteQy  furruus  tuugstale. 

Ht'BNERiTU.  Usually  in  bladed  forms,  rarely  in  distinct  terminated  crystals.  Color  browa- 
isb  red  to  hair-brown  to  nearly  black.  Streak  yellowish  brown,  greenish  gray.  Often  trausluceoL 

Optical  characters  as  above.    Chietly  nmugauese  tuogslatf. 

Megaba»ite,  supposed  to  have  a  different  com posi lion,  was  later  shown  (Rg.)  to  beltmg  here. 
Crystals  from  Schlackenwald  g!ive  Grolb  and  Arzruni  the  forms:  a,  b,  e,  n.  m,  y,  6,  X,  o.  d. 

Anal.— 1,  Beck  &  Teicli,  Vli.,  Min.  Ges.,  4,  314,  1869.  2.  Livereidge,  Min.  N.  B.  W .  85. 
1888.  8-6,  Kerndt.  J.  pr.  Ch.,  42,  81,  102,  105,  1847.  7,  Geulh,  Am.  J.  Sc.,  38,  253.  IniT. 
8.  Beck&Teich,  ib.,  p.  317.  9,  Cftruot,  C.  R.,  79,  637,  1874;  two  other  analyses  gaveOit.O-K 
Ta,0».    lU,  Beraouilli,  Fogg.,  Ill,  60S,  1860.    11-14,  Eerudt,  1.  c. 

15.  Philipp,  Rg.  Min.  CE.,  286.  1875,  earlier  analyses  (Hg.)  were  made  on  leas  pure  material 
16.  Beck  &  Teich, lb.,  p.  315.  17,  Kiilibin,  Vb.  Min.  Gea.,  3,  1,  1868.  18,  PflDcker,  DotneTk... 
Sd  App.  Miu.  Chili,  9, 1871.  19-22,  P.  A.  Geolh.  priv.  coiitr. ;  the  hDbneriie  fmm  Cemrnt  Crwk 
has  also  been  analyzed  by  H.  F.  Keller,  J.  Fratikl.  Inet.,  128,  153,  1889.  23,  W.  F.  Hillebrand, 
Am.  J.  Sc.,  27,  867,  1884.  24,  A.  H.  Low,  ibid.,  p.  858.  See  further  Eemdt,  SchaffgoCscli.  I.  c. 
also  6th  £d.,  pp.  602-606. 


1.  Adun-Chalrai 

2.  Inverell.  N.  B.  W. 
8.  Chanteloup 

4.  MoDte  Video 
6.  Harzgerode 

6.  Ehrenfrtedersdorf 

7.  Flowe  ML,  N.  O. 

8.  Altai 

9.  Meymac 

IQ  Traversella 

11.  Alteoberg 

12.  Schlackenwald 
la.  Monroe,  Ct. 
14.  Zionwald 

Babrurite. 
16.  Schlackenwald  Meffobatiie 

16.  Bayevka,  Ural 
17. 

18.  Horochocha 

19.  Booita  Mt..  N.  M. 
SO.  N.  StarH.,  Silverton 
ai.  Cement  Cr.,  Silverton 
22.  Nye  Co.,  Nevada 

28.  Ouray  Co.,  Col. 

24.  Phniipsburg^  Mont. 


0. 

WO, 

FeO 

MnO 

6-406 

1  75-55 

21  SI 

2-37 

77-64 

18-76 

4-12 

7  48-7-61 

75-88 

19-82 

4-84 

7-5-7-51 

7608 

19-21 

4-75 

7-28 

75-90 

1926 

4-80 

7-50 

76-88 

19-16 

4-96 

7-50 

75-79 

19-80 

6-85 

6*968 

1  76-56 

16  22 

8-42 

6-64? 

74-25 

15-85 

651 

75-99 

16-29 

3-45 

7-19 

75-44 

964 

14-90 

7-48-7-64 

75-68 

966 

1480 

7-41-7-49 

76  47 

9-68 

14-26 

7-22 

76-84 

9-61 

14-21 

78-60 

3-74 

22-24 

7-267 

76  61 

4-64 

18-59 

7-867 

74-32 

2-11 

20-90 

7512 

1  42 

23-21 

76-83 

8-82 

19-72 

6-718 

74-76 

2-01 

21-98 

6-891 

76-68 

1-61 

21-78 

74-88 

0-66 

28-87 

7-177 

75-68 

0-24 

28-40 

74-63 

006 

25-00 

CaO 

0-26  MgO0-5l  =  100 

—  =  100  52 

—  =  99-99 

—  =  99-98 

—  =  99-95 

—  =  100 

0  83  SnO^fr.  -  101-26 

—  =  100-20 

0-80  MgO  0-04.  Ta>Ot  11% 
[HtO  0-70  s  904 

4-03  =  9976 

—  =  99-98 

—  =  99-54 

—  =  9926 

—  =  100-16 


—  =99-68 

0-  17  MgO  0*20=100-31 

1-  80  SiO,  0-28  =  98-91 

0-18  MgO  fr.  r=100 
0-11  MgO  fr.  —  99-70 
0-09  MgO  tr,  =  10011 

0-14  MgO  0-08.  Cuo-oe=n-<i 

018  810.0-62,  Kb,O.0-05!  = 

iioo-oi 

—  =99-88 


Pyr.,  etc.— Wolframite  fuses  B.B.  easily  (F.  =  2-6-3)  to  a  globule,  which  has  a  ciyflalliflf 
surface  and  is  magnetic.  With  salt  of  phospborua  gives  a  clear  reddish  yellow  glass  while  bot, 
which  is  paler  on  cooling;  in  Ii.F.  becomes  dark  red;  on  charcoal  with  tin,  if  not  too  saturated, 
the  bead  assumes  on  cooling  a  green  color,  which  continued  treatment  in  R.F.  cfaHoges  to  red- 
dish yellow.  With  soda  and  niler  on  platinum  foil  fuses  to  a  bluish  green  mnQganate,  Decoo- 
sed  by  aqua  regta  with  separation  of  tungstlc  acid  as  a  yellow  powder,  which,  when  tresied 
B.,  reacts  as  under  tungstite  (p.  903).  Wolframite  is  sufficieutly  decomposed  by  coDceDTnled 
sulphuric  acid,  or  even  hydrochloric  acid,  to  give  a  colorless  solution,  which,  treated  with 
metallic  zinc,  bernmes  intensely  blue,  but  soon  bleaches  on  dilution. . 

HUbaerite  is  less  fusihie  than  wolframite  and  gives  a  strong  manganese  reaction. 
Oba.— Wolframite  is  often  associated  with  tin  ores;  also  m  quarts,  with  native  bianu^ 
scbeeliie,  pyriie,  galenn,  sphalerite,  etc.   It  occurs  in  fine  crystals  at  Sbhlackenwald,  ixhoet- 
berg,  Geyer,  Freiljerg,  Alteiiberg.  Ehrenfriedei-sdorf,  Zinnwald,  and  Nerchinsk,  and  olhff 

E laces  mentioned  above;  al  Chanteloup,  nenr  Limoges,  in  Fi-nnce;  near  Redruth  and  elsewbeit 
1  Cornwall  wllb  tin  ores;  in  Cumberland  (the  ratio  2  :  3  at  Lochfells,  that  of  4 ;  1  at  Godolpbu'i 
Ball);  on  the  Island  of  Rona,  one  of  the  Hebrides;  in  the  aurifenms  sand  of  the  WicklowrtTtit 
Ireland,  with  tin.    Also  in  S  America,  at  Oruro  in  Bolivia.    With  tin  stone  at  various  pcfaHiB 
New  England,  New  !5oulh  Wales;  in  quartz  veins  at  Inverell  and  elsewhere  in  Gough  Co. 
'  Id  the  U.  States  it  occiua  at  Lane's  mine,  Monroe,  Conn.,  in  quartz,  associated  with  utfrr 
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bismuth  and  tbe  other  iniDerala  above  mcutioned,  often  pseiidomorpbous  after  scheelite;  in  small 
quantities  at  Trumbull,  Codd.,  at  the  topaz  vein ;  massive  aod  in  crystals  on  Canulage  farm, 
near  Blue  Hill  Bay,  Me.;  at  (he  Flowe  mine,  Meckleoburff  Co.,  N.  C.,  with  scheeliie;  in  Mis- 
souri, near  Mine  la  Motie,  and  in  St.  Fraucis  Co..  1^  m.  from  St.  Francis  Itiver;  in  a  gneiaa 
boulder  oo  tbe  W.  shore  of  Cliicf  Island,.  L.  Couchiching,  Ontario. 

The  original  liUbnerite  was  from  the  Erie  aud  Enterprise  vefns.  in  Mammoth  dist.,  Nevada, 
is  a  vein  3-4  feet  wide  fn  argillyte,  with  scbeulite,  fluorite,  and  apatite.  Occurs  also  in  quartzof 
the  Royal  Albert  vein,  Uncompahrre  district,  Ouray  County,  Cel.;  at  tlie  Korth  Star  mine, 
Sultuu  Mt.,  and  Cement  Creek,  Bonua  Mt.,  both  near  bllvertoa,  San  Juan  Oo.  At  Philiipsburg, 
Moutnna;  at  the  Oonutock  mine.  Black  Hills,  S.  Dakota;  Bonita  Mt.,  near  White  Oaks,  Llncom 
Co.,  New  Mexico. 

Also  found  in  Peru,  Morococha,  province  of  Tarma,  and  in  rhodochnisite  with  friedelite 
and  ahibandite  at  Adervielle  iu  the  Pyrenees.  The  original  megabusite  was  from  Scbluckenwald. 

AIL— Wolframite  occurs  altered  to  sclieeHte  by  a  substltulion  of  caldum  for  iron;  the 
opposite  exchange  is  more  common,  and  wolframite  pseudomorpbs  after  scbeeltte  are  often 

iiiL'i  with. 

Ref.— '  Aon.  Ch.Phys.,  19, 168, 1870.  Krennerglvea for Ehrenfriedersdorf  0-83447  : 1 :0-88041, 
(i-  89'  88  88",  Min.  Mitth.,  p.  9,  1875.  Seligmaiin,  for  Sierra  Alraagrera  (FeO  19-95,  MdO  3  15 
0<iolier)  0-82144  :  1  :  0-87111,  (i  =  89°  84',  Zs.  Kr.,  11.  S47,  1886.  Tlie  species  was  formerly 
regarded  as  orthorhomblc ;  its  mouoclinic  cbaraclur  was  first  aiigeesled  la  1850,  Dx.,  ib.,  28, 168. 
See  also  liuse,  Pogg.,  64,  171,  1845  (relation  Xii  coliimbite),  Kerudt,  1.  c  ,  and  Grotta  and  Arznini 
for  measuremeots  of  artif.  FeWO»,  Mn  WO«,  etc..  Pogg.,  149,  287,  1878. 

*  Dx.,  1.  c,  1860  and  1870.  >  Mir.,  Mio. .  473.  1852.  «  Etemeyev.  Vb.  Hln.  Oes..  17.  801 
187S.  *  Orotb  and  Anrunt,  on  megabastte,  1.  c.  *  Knr„  FelaOb&nya.  1.  c.  ^  Slg.,  Sierrv 
AlmAgT«ra,  Spain,  I.  c.  'L.  c,  cf.  also  Dz.,  Bull.  Soc.  Min.,  6, 100,  18S2.  *Pfd..p^.contr., 
N.  Star  mlue.  SUverton.  Colorado. 

Ferberitb.  Ferberit  K.  L.  T.  Liebe.  Jb,  Min.,  641,  1863,  attributing  the  name  tc 
Breitbuupt.    Ferrowolframit  Weitb.,  Synops.  Min.,  43,  1875. 

MoDOclinic   Axes  0*8229 : 1 :  0-8462,  assuming  jS  =  89°  32'  aa  with  wolframite 

Forms  on  arttf.  cryst.  (FeWO*) :  a  (100.  b  (010,  ^  i);  m  (110,  /),  g  (130.  ir^);  d  (103.  -  i-t). 
«  (Oil,  M);  X  ail.  1).  Angles :  mm''  -  TS'  Sff,  gff'  =  84',  al  =  3r  B',  m  =  40*  14'. 
See  Groth  and  Arznmi,  Pogg..  149,  237, 1878. 

Theoiiglnat"ferberite"  was  masdre,  granular,  wttb  some  imperfect  planesof  crystallization. 
Cleavage:  6  perfect.  H.  4r-4-6.  G.  =  tf  801  Breitb.;  7-109  Ag.  Luster  imperfectly  vitreous,  a 
little  submetallic-adamantine.  Color  black.  Streak  brownish  black  to  blackish  brown.  Opaque. 

Composition  of  artif.  cryst.,  ferrous  tungstate,  FeWO<  =  Tungsten  trioxide  76  8,  Iron  prot- 
oxide 23*7  =  100.   A  little  manganese  is  also  present. 

Analyses  of  "ferberite"  from  Spnin  :  1.  Liebe,  1.  c,  deducting  1*88  llmonlte  (Rg.). 
8,  Rg.,  Ber.  Ak.  Berlin,  17S,  1864.  and  J.  pr.  Cb.,  92,  263,  1864. 

WO.      SnOa     FeO      MnO    MgO  GaO 
1.  Spain  7011       0*14      38-29      8  03      0  43      1-75  AUO>  1-17  =  W  M 

8.     "  [69-87]*     0  16      86  00      8  00        —       1  (F7  =  100 

■  Direct  determinations,  69-49-69-88. 


These  analyses  do  not  conform  to  PeWO*.  rather  to  SFeWO,  +  FeO  or  SFeWO,  4-  FeO; 
further  note  that  a  "  ferberite  "  stated  to  come  from  Sierra  Aimagrera  proved  (as  described  by 
Seligmann,  ref.,  above)  to  be  wolframite  with  Fe :  Mn  =  6:1.  The  existence  of  the  pure 
FeWO*  in  nature  Is  hence  not  pi-ored,  though  made  artificially.  The  original  ferberite  was  rrom 
the  Sierra  Aimagrera  in  southern  Spain,  in  argillaceous  schist,  with  quarts.  Named  after  R 
Furber  of  Oera. 


Scheelite  Group.  Tetragonal. 

814.  SOHBEIIiITE.  Tennspat,  Lapides  stanniferi  spatbacei  "Ilk  en  huit  spat"  (fr. 
JSofaemia),  WaU..  Min.,  808,  1747.  Not  Tungsten  von  Bastnaes  [=  Cerite]  Orontt.,  Ak.  H. 
Stockb  ,  1751,  Min.,  188,  17S8.  Stannum  Apatliosum  8iit>dtapbanum  album  Linn.,  Syst ,  1768. 
Tungsten  (=  Tun&stio  Acid  and  Lime)  ScheeU,  Ak.  H.  Slockh.,  1781.  Schwerelein  Wern., 
Sergm.  J.,  386,  1789;  Kar»t..  Tab.,  2(i.  1791.  Sclieelerz  KariA.,  Tab.,  66  IMOO,  74.  1806. 
Tungstate  of  Lime.  Tungstein.  Scheelln  calcaire  H.,  Tr.,  4, 1801.  Scbeelspittb  BreUh.,  Char., 
23,  1820.   Scheellt  Leanh.,  Handb.,  594,  1831. 

Tetragonal;  with  pyiamidal  hemihedrism.    Axia^  =  1*5356;  001  A  101  = 
65|'  Dauber'. 
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9  (001,  0} 

a  (100.  i-i) 
m(110,  /) 
r  (480,  ^1) 

9,(m  i-a) 


(105, 1-0 
(205.  1-0* 

(loa.  i-i) 
(708,  i-<y 

(101,  l-i) 


S  (114.  i) 


j8(118,i) 
V  (113. 
P  (111,  1) 

«  (416,  j-4) 
«  (811.  8-8) 


I  (1S118,  1-18) 
A  (515,  1-5) 
i  (414.  1-4) 
A  (818,  1-8) 
(212,  1-2) 
tf,(121,  3-2)» 

«,  (181,  a^) 


(133,  l-2» 
y,  (185.  f.8> 
A,  (188,  1-8) 
«,  (153,  1-5) 

(143^24)' 


1. 


7. 


figs.  1.  TraTetwIla.  Bauer.    9.  Tminbull,  Conn.    3,  7,  Schlackenwald,  BBner. 

4.  6.  6,  ZinDwald,  Id. 


28'  68' 

m" 

118°  51' 

AA'' 

68°  25' 

pk 

30"  27 

n' 

48° 

51°  1' 

65°  16*' 

64'  34' 

pi 

85-  58' 

cp 

r' 

65°  r 

15'  44' 

m' 

72°  40*' 

67° 

«'w, 

'J 

71"  48' 

at 

8'  50i' 

9°  31' 

30'  1' 

39"  36' 

94"  43^ 

tk 

27'  ir 

w 

48°  59i' 
63°  41' 

130°  88' 

ei 

11*  SC 

22"  19' 

*49°  2r 

eh 

15'  36' 

79"  55^' 
88"  58' 

78°  23' 

eg 

22'  44' 

39'  23 

ep 

89'  58' 

av 

58°  38- 

58=  47' 

«. 

68*  ]8i' 

87°  81' 

SS"  17V 

5r  57 

M 

56'  66' 

ct' 

57'  43* 

28'  21' 

hh, 

41^  40' 

34°  y 

57°  26' 

17'  14' 

«  "' 

6=  56' 

»" 

68°  7' 

#*" 

28'  16' 

% 

24'  23' 

AA/" 

81"  ly 

oo" 

75°  2' 

60°  36' 

38"  8' 

Twins:  (1)  tw.  pi.  a,  both  contact-  and  penetration-twins;  the  comp.-face 
usually  a,  also  c.  Habit  octahedral,  e  predominating,  also  with  «;  again  tabular  \  e. 
Facva  c  rough;  e  striated  |  edge  e/s^ ;  in  the  twins  a  feather-like  striation  meeting 
in  a  medial  line.    Also  reniform  with  columnar  structure;  and  massive  grauular. 

Cleavage:  p  (IH)  most  distinct;  e  (101)  interrupted.  Fracture  uncTen. 
Brittle.  H.  =  4-5-5.  G.  =  5  9-6 -1;  6*059  Beauce  Co.,  (Juebec,  Ferrier.  Luster 
Titreous,  inclining  to  adamantine.    Color  white^  jellowish  white,  pale  jeUow, 
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brovnish,  greenish,  reddish;  sontetimes  almost  orange-yellow.  Streak  white. 
Transparent  to  translnceut.    Optically  -|~*  Indii^es: 


e  =  1-934-1-935  red,  Dx. 
CaWO,  =  Tangsten  trioxide  80*6^  lime  19*4 


w  =  1-918-1 -919 

Coap. — Calciam  tnngstate, 
=  100. 

Holybdeoum  Is  luually  present  and  may  replace  a  considerable  part  of  the  tungsten 
(cf.  below).  Copper  replaces  calcium,  see  cuproscbeelite  (p.  988).  DidTniium  (Ce,La)  may  be 
present,  a  section  of  tbe  mineral  showing  strong  absorption  bands  (Oossa).  Camot  found  0*4 
p.  c.  Ta»Oi  In  acheelite  from  Meymac,  Corrfize,  C.  R.,  79,  687,  1874. 

Analyses,  5th  £d.,  p.  505.  R.  A.  A.  Johnston  obtained  for  the  crystallized  acheelite  of 
Beauce  Co.,  Quebec : 

G.  =  6  059  Ferrler       WO,  79*90      CaO  19-87      810,  0-89      Fe,0,  0  70  =  lOO  M 

Traube  (Jb.  Min.,  Beil.  Bd.,  7,  283,  1890)  has  shown  that  molybdenum  Is  usually  present 
in  sclieelite,  and  sometimes  replaces  a  considerable  part  of  tbe  tungsten.  Tbe  white  and  light 
yellow  varieties  contain  tbe  least,  and  the  dark  colored  the  most ;  tbe  amount  varies  widely 
even  in  crystals  from  tbe  same  locality.  The  presence  of  the  molylldenum  probably  exerta  AD 
important  ioQuence  upon  the  angles  of  the  species,  cf.  ref.  *. 

The  following  are  Traube'a  analyaes : 


1. 

S. 

s. 

4. 

6. 

6. 

7, 

8. 

8. 
10. 
11. 
12. 
1& 
14. 
15. 
16. 
17. 


Zinnwald.  redhrn.,  ery»t. 

"        yvB.  bm.  " 

"        light  yv>.  " 

"        ^htyvD.brn..,  crytt. 

"  gr.  v)h.,  ma$t. 
Alteoberg,  gr.  toA. .  crytt. 
Schwuzenberg,  wh.,  kernel 

"  yv.  hrn.,  aheU 

Schlackenwald,       cr.  matt. 
Hasllthal,  trahtp.  ergtt. 
Traversella,  yw.  gray,  eryat. 

"        horuty-yto,,  " 
Carrock  Fells.  yu>.  wh.,  mau. 
PotM.,  8.  Africa,  gn^,  tnatt. 


Mt.  Ramsay,  Tannanla 
New  Zealand 


0. 

WO, 

MoO. 

CaO 

6-88 

71*08 

8-28 

80-88  =  99-64 

608 

75-29 

8-98 

20-84  =  99-61 

601 

76-78 

8-6B 

19-86  =  100-88 

608 

77-84 

2-28 

19-48  =  99-55 

6  06 

78-04 

1-92 

19-57  =   99  58 

6-07 

77-54 

208 

19-01  =  99-48 

6  12* 

79-94 

ir. 

19-57  McO  ir.  = 

:  99-61 

6  02* 

80-17 

0-07 

19  49  MkO  ir.  =  99-88 

618 

79-76 

<r. 

19-67  =:  99-48 

6-14 

8016 

<r. 

19-65  -  90-81 

606 

■  78-57 

1-62 

19-87  Ce,0,'  tr. 

=  99*86 

604 

79-68 

0-76 

19-29  Ce,0,"  tr. 

=  99-78 

001 

79  97 

0-85 

19-27  =  99-59 

6M 

70-56 

8-09 

20-05  CuO  0-34  = 

=  89-04 

71-59 

7-68 

20-61  =   99  78 

6-00 

79-77 

tr. 

19-66  =  99*42 

6-01 

80-29 

tr. 

19-44  =  99-78 

(C!e,Di,U)>0>. 


By  Frenzel. 


Molybdenum  fa  also  present  in  the  acheelite  of  YxslO,  IgelgtrOm,  G.  Fttr.  FOrh.,  13, 
123,  1891.  .  , 

TjT^  etc.— B.B.  in  tbe  forceps  fuses  at  6  to  a  aeml-traDsparent  glass.  Soluble  with  borax  to 
«  transparent  glass,  wbiclt  afterward  becomes  opaque  and  crystalliDe.  With  suit  of  phosphorus 
forms  li  glass,  colorless  iir  outer  tlame,  in  Inner  green  when  hot,  and  tine  blue  wlieu  cold;  varie- 
ties coutuiniu^  irou  require  lo  be  treated  on  charcoal  with  tin  before  the  blue  color  appears. 
In  hydrochloric  or  nitric  ucid  decomposed,  leaving  a  yellow  powder  soluble  in  ammonia. 

Obe.— Scheelite  is  usually  associated  with  crystulline  rocks,  and  is  commonly  found  in 
connection  wUh  cossiterite,  topaz,  fluorite,  apatite,  molybdenite,  or  wolframite,  lu  quartz;  also 
associated  with  gold. 

Occurs  at  Schlackenwald  and  Zinnwald  in  Bohemia,  Altenberg  in  Saxony,  and  FOrstenberg 
near  Schwarzenberg;  from  Rieseiigrund  In  the  Rieseugebirge;  tbe  Knappenwand  in  tbe  Unler> 
sulzbachtbal,  Tyrol,  and  the  Khmlertbal ;  the  Kamniegg  oear  Gutannen  in  the  Bernese  Oberland; 
in  fine  crystals  at  Carrock  Fells  in  Cumberland,  with  apatite,  molybdenite,  and  wolframite.  Also 
at  Scbellgaden  in  Salzburg;  from  tbe  Meisebera:  near  Neudorf  in  the  Harz;  Ehrenfriedersdorf  In 
Sa-xony;  POsing  in  Hungary;  TraverselJa  in  Piedmont,  in  fine  crystals,  sometimes  transparent, 
also  very  large  (1  pound);  and  in  the  Val  Toppa  gold-mine,  near  Domo  d'Ossola.  Piedmont; 
Areymac,  Corr^ze,  France  (contaiuing  Ta*0»);  Dalecarlia  and  Bltaberg  in  Sweden;  Pflk&rantaln 
Finland  at  the  tin  mines  (G.  =  6-084);  Framont  in  the  Yosges,  with  pyrite  in  perished  crystals* 
often  twins;  at  the  copper  mines  of  Llarouco,  near  Cbuapa  in  Chill,  of  a  reddish-gray  color, 
mixed  with  ^een,  due  to  chrysocolla. 

In  New  South  Wales,  at  Adelong,  from  a  gold  mine.  New  Zealand,  nuuive;  ML  Ramsay, 
Tasmania,  with  cassiterite;  nl  the  Pot  mine,  in  south-western  Africa. 

Id  the  U.  States,  crystalli/,ed  and  massive  at  Lane's  Mine,  Monroe,  and  at  Huntington,  Conn., 
witb  wolframite,  pyrite,  rutilc,  and  native  bismuth,  in  quartz;  at  Trumbull,  sometimes  in  large 
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crystals  an  inch  or  more  in  leneth,  often  partlv  altered  to  wolfimmite;  the  crystals  are  embedded 
in  quartz.  Also  at  Chesterfield.  Mass.,  in  albite.  vltb  tourmaline;  at  Bangle  mine,  in  Cabarrus 
Co.,  N.  C;  and  Flowe  mine,  Mecklefiburg  Co.,  some  crystals  at  the  latter  locality  bariiw  s 
nucleus  of  wolframite;  in  the  Mammoth  mining  district,  Nevada;  with  KOld  at  the  Charity  nunc. 
Warren's,  Idaho;  at  Murray,  Idaho,  on  the  west  slope  of  Csur  d'Ai^e^ts.;  alao  at  the  GoMea 
Queen  mine.  Lake  Co.,  Colorado. 

Fine  crystals  of  scheellte,  some  over  two  inches  long,  occur,  with  pulverulent  tungstite,  in 
quartz  veins  cutting  the  slates  and  sandstones  of  the  lower  Cambrian  or  gold- bearing  scries  in  the 
townships  of  Kisborough  and  Marlow,  Beauce  County.  Quebec;  the  associated  minerals  an 
ai:gent{feroU8  galena,  sphalerite,  pyrite,  cbakopyritt*,  etc.  (Ferrler). 

Tuugstic  acid  was  discovered  in  this  specft-s  by  the  Swedish  chemist  Scbeele,  in  1781.  The 
word  turigaten,  first  used  by  Cronstedt.  is  bwedisb  for  fumy  »tone. 

Alt— Occurs  altered  to  wolframite,  timgstale  of  iron  and  manganese,  by  the  action  of  % 
solution  of  bicarbonate  of  iron  and  manganese,  or  perhaps  mainly  through  sulphate  of  iron 
arising  from  the  decomposition  of  pyrite;  crystals  more  or  less  altered  to  wolframite  are  common 
at  many  localities.    Also  to  kaoUnitc  (Ebrenfriedersdorf). 

ReL— >  Po^g..  107.  372,  1859;  confirmed  by  Kg.,  Zs.  O.  Oes.,  19,  493,  1867.  also  by  Bauer. 
Traube  (1.  c).  in  disctuiring  the  presence  of  molybdenum  Id  sclieelite,  obtains  the  value  ee  = 
73°  86^'  and  e  =  1  '581S,  for  pure  scheelite  from  Scuwarzenbera;  and  Riesengnind,  containing  odIt 
a  trace  of  MoOa.  He  also  nves  the  following  table,  reproducing  the  results  of  the  autlioEs  named; 
to  these  the  value  for  powellite  (p.  989)  is  added. 


Schwarzenberg  J 

Rieseiigrund  ) 

Neudorf 

Zinnwald 

Meudorf 

Krimlerthal 


1-5815  Traube 

1-5329  Dbr. 
1-5354  Dbr. 
1-5S49  Dbr. 
1S348  Zeph. 


Zinnwald  } 
Neudorf  f 
Traversella 
Powellite 
CaMoO, 


1-5355  Dbr.  (Mean  resnU.) 

1-5864  Rath 
1-.5445  Melville 
1-5458  Hiortdahl* 


*  Bauer,  who  gives  a  monograph  for  the  species,  with  many  figures,  calculated  angles, 
adding  13  new  forms,  Jahr.  Ver.  WQrtt.,  129.  1871.  *  Groth,  Riesengrund,  Min.-SammL 
Btrassb.,  157,  1868.  *Rath,  Traversella,  Ber.  nied.  Ges..  Dec.  4.  1882.  and  Zs.  Kr.,  8.  298,  itt^S- 
*  Zeph.,  Krimlerthal.  Lotos,  1885.  <  On  the  form  of  CaMoO*.  SrMoO«,  BaMoO*.  see  UiortdabL 
Ze.  kr..  12,  411, 1887. 


816.  OnPROrnKasnTB.  Cuproscbeellte  J.  D.  WkUn^,  Proc.  Cal.  Acad..  3,  2^. 
1866.  Tungstate  de  cuivre,  Domeyko,  Ann.  Mines,  16,  587,  1869.  Oiiprotungstite  Aiam, 
Tableau  Min.,  p.  82,  1869. 

Crystalline-Granular.   Also  in  crusts. 

Cleavage  distinct  in  one  direction.  H.  =  4*5-5.  Luster  highly  vitreoas. 
Color  pistachio-green,  passing  to  olive-  and  leek-green.  Streak  light  greenish  gray 
to  greenish  yellow. 

Comp. — Tungstate  of  copper,  Cu WO,:  also  tungstate  of  copper  and  calcium, 

(Ca,Cu)WO,. 

Anal — 1,  Domeyko,  Ann.  Slines,  10,  S87,  1869.  3,  Whitney.  1.  c.  8,  Domeyko.  1.  &  4. 
Id.,  ibid..  3.  15,  1843. 

WO,       CuO  CaO 

1.  Chili,  Cuproiungstite         56  48      30-63        2-00  Fe,0,  2  53,  SiO,  3-87.  H,0  4-62  =  100-18 

2.  La  Ptiz.,0upro8e/ieelite       79-6»        6  77      10  95  PeO  O  Sl.  H,0  140  -  99-12 

a  Chili  "  [76-001       510      19-35  Fe,0.  1-55,  8i0. 0  40,  UtO  1-70  =  109 

4.  "  75-75        8-80      18-05  8iO,  0-75  =  97-85 

Pyr.,  ato.— In  the  closed  tube  blackens,  and  gives  off  water.   B.B.  fuses  to  a  black 
and  colors  the  flame  an  intense  green.   On  charcoal  blackens,  fuses  with  a  little  tntuiiKsivutt, 
forming  finally  a  slag  containing  minute  panicles  of  metallic  copper.  With  fluxes  gives  rmcliuu 
for  tungsten  and  copper.    Easily  soluble  in  hydrochloric  acid,  tungsten  trioxidc  being  sepaiattil 
from  the  solution. 

Obs. — Cuprotungstite  is  from  the  copper  mines  of  Llamucn,  near  Santiago,  Chili,  and  » 
stated  to  enveiop  kernels  of  cuproscheeliie.  Ordinary  scheellte  is  said  to  occur  also,  and  tiie 
cupreous  varieties  may  be  the  result  of  alleiation.  The  original  cuproscheelite  was  from  tit 
vimnity  of  La  Paz,  Lower  California,  in  aredmetamorphic  rock,  associated  with  black  tourmalint. 
Also  mentioned  by  Traube  (1.  c,  p.  241)  as  enveloping  the  scheellte  from  the  Pot  mine,  souO^ 
western  Africa. 
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819.  POWBIXTTB.    W.  R.  UelvUle.  Am.  J.  Sc.,  41,  138,  1891. 
Teferagoual.    Axis  6  =  l'5445j  001  A  101  =  57°  4|'  MelvUle. 

In  tninute  octahedral  crystals  with  e  (001,  0),  «  (101.  l-Q,  p  (111,  1). 

Angles:      =  72°  ilT,  a»"  =  114°  9*,  i^'  =  80"  1'.  sp"  =  180°  48',  pjf'  =  •49°  12'. 

No  distinct  cleavage.  Fracture  uneven.  Brittle.  H.  =  3'5.  G.  =  4*526. 
liiuter  resinous.    Color  yellow  with  marked  greenish  tinge.  Subtrans^MU'ent. 

Comp. — Essentially  calcium  molybdate,  <JaMoO«  =  Molybdenum  trioxide  72'0, 
lime  38*0  =  100.    Calcium  tungstate  is  also  present. 
AnaL— Helville,  1.  c 

MoO>  5S-S8    WO,  10  38     CaO  26  55    8iO,  8-25    UgO  O'lfl    Fe,0. 165  =  99-47 

Pyr^  ate. — Fuses  about  5  to  a  gmy  mass.  Reacts  for  molybdenum  with  salt  of  phoqihonu. 
f:f.  scheelite.    0ecompo8ed  by  nitric  and  by  hydrochloric  acid. 

Obe. — Found  at  the  Peacock  lode  in  the  "  Seven  Devils  "  mining  district  in  western  Idaho. 
It  is  associated  with  an  argentiferous  bornlte  and  dark  brown  gurnet.   Cf.  ref.',  p.  988. 

Named  for  Major  J.  W.  Powell,  Director  of  the  U.  B.  GeologlGal  Survey. 


817.  8TOLZITE.  Scbeel-Bleispath  Breith.,  Char,  U.  1820.  Tungstate  of  Lead.  Blel- 
scheelat,  Wolframbleierz,  Scheelsaures  Blei,  Qarm,  Scheelltine  Beud..  Tr.,  2,  662,  1832.  Stolzit 
Baid..  Handb.,  S04, 1845. 

Tetra^nal;  with  pyramidal  hemihedrism.    Axis  6  =  1*5667;  001  A  101 
=  57"  27' Kemdt'. 

Forma :  e  (001,  0);  m  (110,  /);  « (101, 1-0;  •  (112,  i),  n  (111 ,  1),  o  (221,  2). 

Angles:  «'  =  78°  10', «'  =  6S°  IS",  «"  =  114*  54',  w"  =  96°  51', »»'  =  80°  16',  tm"  =  181'  28^. 
»»"  =*48°  85',  00'  =  87°  18',  oo"  =  154*  84'. 

Habit  acute  octahedral.    Crystals  often  i. 

indistinctly  a^re^ted. 

Cleavage:  c  imperfect;  n  more  so.  Frac- 
ture conchoidal  to  uneven.  Brittle.  H.  =  2*75- 
3.  G.  =  7*87-8*13.  Luster  resinous,  sub- 
adamantine.  Color  green,  yellowish  ^ray, 
brown,  and  red.  Streak  uncolored.  Faintly 
translucent. 

Comp. — Lead  tungstate,  PbWO,  =  Tung- 
sten trioxide  51-0,  lead  oxide  49*0  =  100. 
Analyses,  5th  Ed.,  p.  607. 

Pyr^etc.— B.B.  decrepitates  and  fuses  at  2  to  a 
crystailiiiu.  lustrous),  metallic  pearl.  With  soda  on 
oharcoal  yields  mi'tiillic  lead.  With  salt  of  pliospborus 
jj^ives  iu  O.F.  a  colorless  glass,  which  in  K,F.  becomes 
blue  on  cooHng.   Decomposed  by  nitric  acid,  leaving  a  yellow  residue  of  tungsten  trloxlda 

Obs. — StoFzlte  occurs  nt  Zinnwald  in  Bohemia,  with  quartz  and  mica;  in  Chili,  province  of 
Ooqttimbo:  at  Southampton,  Mass. 

This  species  was  first  made  known,  according  to  Breithaupt,  by  Dr.  Stolz,  of  Teplitz. 

Ref.—'  J.  pr.  Ch.,  42,  113,  1847,  he  gives  7t/t'*  =  48'  85'  14",  but  the  Bccouds  are  of  no 
-value  as  the  crystals  did  not  admit  of  exact  measurement.  I<£vy,  Fogg.  Ann.,  8,  618,  1828. 


«  \ 

1  i»  1 

m 

\  « 

H  / 

Fig.  1,  Des  Clolzeaux.     Fig.  2,  L£vy. 


818.  WULrUNITB.   Plumbum  spatosum  fluvo-nibrum.  ex  Annaberg  Austr.  v.  Bom, 
T^ithoph.,  1,  90.  1772.    Karntherischer  Blcispatli  r.  Jacquin,  Miscell.  Austr.,  2,  1781,  Vienna; 
Wnlfen,  Abbandl.  K.  Bleisp.,  Wien,  1785,  fol.    Plomb  jaune  *2c         3,387.  1788.  Gelbbleierz 
JVern.,  Bergm.  J.,  384, 1T89.    Yellow  Lead-spar,  Jlolybdeufltetl  Lead  Ore,  Kinean,  Min.,  2,  212, 
1  Tl»6.     Ploinb  miilybdate  H..  Tr..  3,  SR-t,  1801.    Molybdate  of  Lead.  Molybdftnbleispath, 
1 5 leiinolybdat.  Genu.    MelinoBe  Bend.,  Haudb.,  2,  664,  1832.    Wulfenit  Haid.,  Handb.,  504. 
Chroraowulfenite  Schrauf.  Ber.  Ak.  Wien.  63  (1),  184,  1871. 

Tetragonal,  with  pyramidal  hemihedrism.     Axis  6  —  1*57710;  001  A  101  = 
^■7°  37^'  Dauber*. 
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Fonu*: 


9  (580,  t-S)* 


t   (001,  0)        f  (820,  rf-j) 


a  (100,  i-i) 
m  (110,  /) 
g  (810,  i-8) 
il;  (210,  >-2) 


M  (480.  H) 

y  ■  (650,  j) 

«  (l-0-264,iir0« 

6  (10-16,  iV-O* 

jtf  (i-o  ia. 


1. 


m  ! 

/! 

1 

(  (108,  i  O  »  (1-1-16,  A) 

■  (805,  e  (118,  i)* 

«  (l(Ja.  p  (117.  4)» 

y  (208,  ff)  A  (228,  |) 

0  (101,  1-0  «  (118, 

9  (808,  H)  »  (Ul.  1) 


r  (888.  1) 
d  (221,  2) 

^  (7-l-75,A-7)I 
a;  (311,3-3) 
C  (488.24) 
^  <S-«-18,  H)^ 


7. 


Figs.  1-5.  Ooodenongh  :  1 ,  PheDizvUle ;  2,  8,  Red  Cloud  mine,  Yuma  Co.,  Aiisoaa ; 
4,  PheDixTllle ;  Q,  Utah.   6,  After  Dz.   7,  Blelberg,  after  Hald. 


88°  25' 

bb" 

11°  15i' 

11"  12' 

ee" 

81*  9 

61°  66' 

U" 

65'  28' 

vl 

4»'  64' 

99" 
u" 

35°  21' 

«0' 

73"  20' 

uu" 

76'  81' 

nn' 

80"  aa* 

78°  15f 

0U 

ee 

uteo' 

[|  II  II 

88°  15' 
57'  87' 
0'  41' 

yy" 

etl' 
ff?' 

92'  52' 
115°  15' 
1S4°  10' 

fit 
en 
mo" 

36°  se- 
es' 51 

15°  SS* 

nn" 
rr" 
dd" 

*i8r  4y 

146*  43* 
154*  44' 

Crystals  commonly  square  tabular^  Bometimes  extremely  thin,  with  a  Ticinal 
pyramid  replacing  the  basal  plane;  less  frequently  octahedral  in  habit;  also  pris- 
matic, the  prismatic  faces  showing  the  hemihedrism  characteristic  of  the  species. 
Also  granularly  massive,  coarse  or  fine,  firmly  cohesive. 

Cleavage;  *i  (111)  very  smooth;  r, « (113)  less  distinct.  Fracture  subconchoidaL 
Brittle.  11.  =  2'75-3.  G.  =  6-7-7'0.  Luster  resinous  or  adamantine.  Color 
wax -yellow,  passing  into  orange-yellow;  also  siskin-  and  olive-green,  yellowish  cray, 
grayish  white  to  nearly  colorless,  brown ;  also  orange  to  bright  red.  Streak  vnite. 
Subtransparent  to  subtranslucent.    Optically  negative.  Indices: 

a  =  2*402  e  =  2*304,  red,  Dx.' 

Comp. — Lead  molybdate,  PbMoO,  =  Molybdenum  triozide  39'3,  le«d 
60*7  =  100.    Calcium  sometimes  replaces  the  lead. 

Cbromlum  in  sometimes  present,  but  according  to  Grotb  as  an  Impurity,  and  not  cauring  tbi 
occasional  red  color  noted,  iliotijr)]  Sclirauf  gave  ibe  name  chnmottu^enUe  on  this  OMud: 
Tanadium  was  found  by  Smith  tn  Pbonixville  crystals  (of.  Grotb);  also  by  W&hler  Omd  Rg.,  ct 
Mlo.  Ch.),  Licb.  Ann.,  102,  ^83,  1857. 
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Anal.— 1,  8,  F.  Jost,  Zs.  Er.,  7,  S92.  1883.  2,  J.  L.  Smith,  Am.  J.  Sc.,  20,  240,  1895. 
4,  S.  KelDitzer,  Zs.  Ex..  8,  687.  1884.  6,  C.  L.  Alien,  Ch.  ^ews,  44.  208,  1881.  AJiO  5Uk 
Ed.,  p.  608. 

MoO,   PbO  CaO 
89-21    60-00     ~  CrO,  0  88  =  09-59 
87  47   80  30     —  VaO,  128  =  9»05 

88-  54   60-74     —  =  99-28 

89-  40  67  54  1  07  CuO  0  09.  Al,0„Fe,0, 1-96=100-0S 
89-60  6816  124  OuO  0-40,  Al>O..Fe,0,  0-60=  90-89 
89-88  61-11   1-04  F«.Oi  0  88 -  101-86 

Domeyko  gives  6  68  p.  c.  GaO  in  a  Chill  Tariety. 

Pyr.,  etc— B.B.  decrepitates  and  fuses  below  2;  with  borax  in  O.F.  gives  a  colorless  glus, 
in  R.F.  it  becomes  opaque  black  or  dirty  green  with  black  Hocks.  With  salt  of  pbospborus  in 
O.F.  gives  a  ^'ellowlsh  green  glass,  which  in  11.  F.  becomes  dnrk  green.  Witb  soda  on  charcoal 
yields  metallic  lead.  Decomposed  on  evapomtion  with  bydrochlonc  acid,  wilh  the  formatioa  nf 
lead  chloride  and  molybdic  oxide;  on  moisteniug  the  residue  with  water  and  adding  metallic 
sine,  it  gives  an  IntAnse  blue  color,  wlilch  does  uot  fade  on  dilution  of  the  liquid. 

Obi. — This  q>ecle8  occurs  in  veins  with  other  ores  of  lead.  Found  first  at  Bleibcrg,  Schwar- 
zenbach,  in  Cartnthia;  also  at  Ruskitza  in  Austria;  at  Rezbduya  and  Szaska  In  Hiingnry;  at 
Pribram;  at  Moldawa  in  the  Banat,  where  lt»  crystals  are  i-ed,  and  have  considerable  resem- 
blance to  crocoite;  in  the  Kirghiz  Steppes  in  Siberia;  ut  Anuaberg,  Schtieeberg,' Johauugenrcpti- 
etadt,  and  Berggieshflbel  in  Saxony;  at  Badeuweiler  in  Baden;  sparingly  at  GhalanchL>a,  Dept. 
of  Is^re,  and  at  the  abandoned  mines  of  Beaujolais  in  France;  in  the  gold  sands  of  Kio  Chico  in 
Antioquia,  Colombia,  S-  A.;  In  lAckentyre,  Kirkcudbrightshire,  Scotland;  Zacatecaa  in 
Mexico. 

In  the  TJ.  Stales,  it  Is  found  in  wnall  quantities  at  the  Southampton  lead  mine.  Mass.;  spar- 
ingly near  Slug  Sing,  N.  Y.,  In  tabular  crystals  associated  with  vanadinite.  pyromorphite,  etc., 
upon  crystalline  limestone;  in  fine  yellow  and  reddish  oi-ange  to  red  crystals  (fig.  4,  and  also 
in  thiu  tables)  at  Wbeatley's  mine,  near  PheDixville.  Pa.;  at  tho  Comstoc-k  lude  In  Nevada; 
in  large  thin  tables  of  au  oi-ange- yellow  color  at  the  Tecomah  mine,  Utah.  In  New  Mexico,  pnle 
yellow  crystals  at  the  Organ  Mts.  In  Arizona  in  fine  large  deep  red  crystals  at  the  Hnmburg 
and  other  mines,  Yuma  Co.,  often  with  red  vanadinite;  also  at  the  Castle  Dome  district,  80  miles 
distant;  at  the  Vulture  ralne,  Maricopa  Co. ;  at  tlie  Mammoth  gold  mine  near  Oracle,  Pinal  Co., 
-with  vanadinite  and  desclolzite;  at  the  Empire  mine,  Inyo  Co..  California. 

Named  in  honor  of  the  Austrian  nilneialogist  WUlfen  (1728-1805).  who  wrote  a  monograph 
on  the  Carinthia  lead  ores  in  1785. 

Re£.— 1  Bleiberg,  Pogg.,  107,  367. 1859;  crystals  from  different  localities  vary  rather  widely, 
and  make  a  mean  axial  niiio  unsatisfactory;  cf.  Dbr.,  Koch,  Zs.  Kr.,  6,  389,  1882,  Kk.,  Min- 
Hussl.,  8,  408,  Zeplt.,  Zs.  Kr.,  8,  588.  1884;  Ooodenough  (priv.  contr.)  obtained  on  faultless 
red  crystals  from  Yuma  Co.,  «"  =  78'  16i',  h  =  VtSfnSO.  The  Ca  variety  (anaL  4,  S)  baa 
i  =  1-.5744  Zeph.,  Zs.  Kr.,  8.  583,  1884. 

>  See  Koch  (l-  c.)  for  literature,  list  of  plaim  with  authwitlesv  etc.  ■  Koch,  1.  c 
*  Ckxidenough.  >  Dz.,  Fropr.  Opt.,  2, 18,  1869. 


1.  Phenlz^lfl 
2. 

8.  Pribram 

4.  Kreutb,  Bleiberg,  Ughi  =6-7 

5.  '*         "  dark 

6.  Eureka  Co.,  Nev.        O.  :=  6-701 


819.  BUnnTB.       «.  JVAmA,  Zs.  Nat.  Halle,  3.  86i  1878;  Lwdeeke.  Jb.  Min.  286,  ISTft 

In  tetragonal  pyramids,  p  (HI,  1).  -with  «  (101,  Axis  h  =  1-279;  pp'  =  76'  2ff. 

Cleavage:  prismatic  (110),  indistinct.     H.  =  4.    O.  =  6-640.    Luster  dull,  sjbmetallle. 
Color  blackish  brown.    Streak  brown.    Opaque,  except  in  the  thinnest  spllnteis. 
Oomp.— FeWO*  =  Tungsten  trioxide  76-8.  iron  protoxide  38-7  =  100. 
AnaL— £.  Schmidt,  quoted  by  Luedecke,  1.  c. 

WO,  75-47  FeO  24  88  GaO,HgO  tr.  =  99-80 

Oba. — Occurs  with  large  quartz  crj'stals,  from  Kimbosan,  in  Kei,  Japan.  Kamed  for  Prof. 
Iteii).  of  Marburg,  who  brought  the  mmeml  from  Japan. 

Reinile  may  prove  to  be  only  a  pscudomorph  after  scheelite;  such  pseudomorphs  are 
coinni<m  at  Trumbull  and  Monroe,  Connecticut,  and  their  angles  vary  somewhat  widely  from 
tlie  original  mineral. 

Patbhaitb.   I^terait  Haidinger,  Jb.  G.  Reichs.,  7,  196.  1856. 

An  impure  massive  mineral  of  black  color,  supposed  to  be  a  molyhdate  of  cobuv 
.A-nalysis.— Laube,  ib..  14.  808, 1864. 

HoO,  80  0    B1.0.  3  0    Fb,0,  16-6    CoO  S7  0    H,0  8-6    S  lS-0    insol.  8  8  ~  100 

It  was  so  intimately  mixed  with  pyrite  and  Wsmuthinite  that,  even  with  the  greatest  care, 
%X  could  not  be  comiiletely  sepurati'd.  'Siibtnictiug  the  bismuth,  iron,  and  sulphur  m  the  aboTtt 
axaalysia,  molyiMlate  of  cobalt  remains,  which,  according  to  Laub^  is  the  true  mineral. 
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TUmSTATES,  M0LTBDATB8. 


Discovered  by  Yogi,  in  the  Elias  mine,  Joacbimsthal,  with  uraolani  ores.   Xamed  fn» 

A,  Patera,  who  first  examined  it. 

EosiTE  A.  Schrauf,  Ber.  Ak.  Wien.  63  (1),  176,  Feb.  1871. 

TetrHgonal,  iu  minute  square  oclabedrons.  Axis  h  =  1'876;  ep  =  '92'  50'.  pp'  =  77*  88', 
H.  =  3-4.    Color  deep  aurora-red.  between  that  of  crocoite  and  realgar.     Streak  browniah 

orange-yellow. 

Heated  in  the  closed  tube  darkens,  but  regains  its  color  on  cooling.  Fused  with  potaadom 
oisulphAte  ^ves  a  mass  which  s  Ight  yellow  while  bot,  becomes,  on  cooling.  4rst  reddish  brown 

and  finally  brownish  orange-yellow.  This  dissolved  in  water  and  boiled  with  tin-foil  colors  the 
solulioii  faint  greenish  blue.  Not  bo  rapidly  acted  upon  by  hydrochloric  acid  as  crocoite  or 
wulfenite.  When  a  splinter  of  eosite  is  placed  on  a  glass  plate,  and  treated  with  hydrochloric  add, 
with  subsequent  addition  of  alcohol,  and  then  gently  evaporated.  It  affords  a  blue  to  bluish  green 
coating,  with  a  green  precipitate  on  the  edges.  From  these  reactions,  and  a  series  of  compara- 
tive teste  made  with  crocdte,  wulfeuite,  and  Tauadinlte,  Scliraaf  concludes  tliat  eosite  isvanado- 
molybdate  of  lead. 

Found  implanted  In  very  minute  crystals  on  pyTomorphlte  and  cerusnte  at  Leadhill^ 
Scotland. 

■AcHREMATiTE  J.  W.  Mallet,  J.  Ch.  Soc.,  28.  1141.  1875. 

Massive,  crypto-crystalliue.  Fracture  uneven  to  subconchoidal.  Brittle.  H.  =  3-4. 
O.  =  5-9G.'>:  In  powder,  Q-ITH.  Color  pale  sulphur-yellow  to  orange  and  red,  in  the  mass  liw 
brown,  from  admixed  limonlte.  Streak  pale  cinnamon-brown.  Luster  resinous  to  adamantine. 
Translucent  on  thin  edges. 

Analysis  after  deducting  limonlte,  10  to  IS  p.  c. 

I  AsiOilS  aS      MoO,5  01      PbO  66-81      Pb(for  CI)  8  38      CI  8-lS   =  100 

The  formula  calculated  is  8[8Pb,As,0,.PbCI,].4[Pb,MoOj].  That  the  mineral  is  homo- 
geneous is  considered  by  the  author  as  sufficiently  proved.  B.B.  decrepitates  slightly,  turns 
dark  .brick-red,  and  fuses  easily  to  a  nearly  black  globule,  which  shows  indistinct  crysulline 
facets  on  cooling.  On  charcoal  yields  arsenical  odors,  a  lead  coating,  and  Anally  globules  of 
lead.    With  the  fiuxes,  reacts  for  iron,  which,  however,  is  only  present  as  an  Irapunty. 

From  the  mines  of  Guanacere,  Chihuahua.  Mexico.  Named  from  a^pv/<aro5,  ludm,  ia 
allusion  to  the  &ct  that  it  was  received  as  a  silver  ore,  while,  in  fact,  of  no  intrinsic  value. 


820.  BBIiONSSITZI.  Belonesia  A.  Beaeehi,  Sfom.  Ace  Napoll,  1,  No.  5,  annotmced 

Sept.  8,  1888,  published  1886. 

Tetragonal.   Axis  h  =  0-66054;  001  A  101  =  83°  26}'  Scacchi 

In  mhiute  aclcular  crystals  with  a  (100.  i4)  small,  0i(llO, /),  p(lll,  1).    Angles:  jgf  =: 


Regarded  as  probably  magnesium  molybdate,  MgMoO*  =  Molybdenum  trioxlde  78-8,  magnrga 

ai'7  =  100. 

Pyr.— B.B.  fuses  with  difficulty.  Dissolves  readily  In  salt  of  phosphorua.  less  easily  in  tin 
borax  bead.   Insoluble  iu  acids. 

Obs^From  a  fragment  of  an  ancient  rock  enveloped  in  the  lava  of  1878  at  Teaavioi.  It 
near  In  angle  to  the  species  of  the  rutile  group. 

Named  from  fieXortf,  luedie. 


ice  of 


lesium  and  molybdic  ackL 
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Oxalates,  Uellatei. 


821.  Whewellite 

822.  Ozammite 


CaO.O,  +  H,0.  Monoclinic 
(NH,).C,0,  +  2H,0 


0-8696  : 1  :  1*3695 


828.  Hnmboldtine    2FeO,0,  +  3H,0 


824.  Kellite 


A1.C„0..  +  18H.0 


Tetragonal 


6  =  0-7463 


Oxalate!. 

831.  waBWBZXTFB.  Oxalate  of  Ume  K  T.  Brooke,  Phil.  Vhg.,  10,  448,  1840. 
Oxacalclte  8/tepard.  MIn.,  Ill,  1844.  WheweUite  R  4s  M.,  Hin..  628,  im  Kohlenspath, 
Frenzel,  Mio.  Mitth,,  11,  8S,  1889. 

Monoclinic.  Axes  a:i:6  =  0-8G96  :  1  :  1-3695;  yff  =  72°  411'  =  001  A  100 
Miller'. 

100  A  110  =  39"  43',  001  A  101  -  45°  40^',  001  A  Oil  =  52°  35^'. 


h  (010.  ^-i) 
e  (001,  O) 

m(no,  /) 
« (ISO,  li) 


I  (130. 
k  (102,  - 
«  (iOl,  1-i) 
f  (014,  H)* 


y  (013,  +  i)' 
ir  (Oil, 
/  (112.-4) 
«  (183,  fft) 


1. 


mm 
uu' 

te 

ek 

00 


=  "TO"  24' 
=  63"  7 
=  48°  45' 
=  8r  31' 
=  W  88' 
=  86'  12* 
=s   66"  81' 


saf  =!  105°  11' 
~t  88°  54i' 
em  —  46*^ 
JT'  s=  48°  41' 
H*  s  138*  88' 
ffUB  =   49*  48(' 


Twins  oommon;  tw.  pi.  e  (101)  often        1,  After  Miller.   8,  Burgk,  Wdabach. 
lieart-shaped.    Prismatic  faces  vertically 
Atriated;  also /(H2)  |  edge ///.   Only  in  crystals. 

Cleavage:  c,  b,  m;  also  8  Weisbach.  Very  brittle.  Fracture  conchoidaL 
H.  =  2  5.  Loster  vitreous  to  greasy;  on  b  somewhat  pearly.  Colorless.  Trans- 
parent to  opaque. 

Comp— Ciilcium  oxalate,  OaC.O,  +  H.O  (B.  E.  Schmid)  =  C.0, 49*4,  CaO  38*3, 

H,0  12-3  =  100. 

The  related  salt,  CaCiO*  -f-  8H,0  occurs  in  tetragonal  crystala  in  tlie  cells  of  certain  plants 
COacti),  Lieb.  Ana..  97,  225,  1866,  aod  Pogg.,  142,  111,  1871. 

Obe. — The  original  crystals  described  by  Brooke  were  from  an  unkDO'wn  locality;  In  size 
Xhey  were  from  -,V  i  ^"^^  broad  and  orcurred  implanted  upon  catcite.  Large  CTystals,  3 
iiM^ee  in  thlcbDesK,  have  been  found,  associated  with  caldle,  in  a  crevice  of  the  ioot<wall  ot  a 
eoal  bed  at  Burgk  near  Dresden  (WeUbach);  also  found  wiUi  the  cool  of  Zwickau  in  Saxony 
CE^Dzel)  associated  with  brown  spnr  and  chalcopyrite. 

Rel— <  Miller,  Pbll.  Mag.,  16  450,  1840.  and  Min..  p.  633.  ■  Weisbacfa,  Burgk  near 
JDreaden,  Jb.  Min.,  2,  48,  1884. 

998 
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8AL1^  OF  OSSAJflO  ACID8. 


Thiemchite  Z<e%,  Lleb.  Add.,  80.  113,  1853.  A  calcium  oxalate,  occurrinj;  as  a  gnyish, 
varty,  aod  somewhat  opaline  incnuution,  about  a  line  thick,  on  the  marble  of  the  I^rthenoii, 
Atheos.  Not  analyzed.  Its  origin  is  attributed  to  the  action  of  some  kind  of  v^etatlon  oa 
the  marble.  It  ia  probably  identical  with  whewellite.  Named  after  Fried,  t.  Ilietwh.  the 
discoverer. 


822.  OZAMBim.  0.  V.  Shepard,  Rural  Carolinian,  p.  471,  May,  1870.  Goafiapb" 
Jtaimondi,  Min.  F£rou,  80;  88.  1878. 

Rarely  in  small  distinct  prismatic  crystals  (orthorhombic);  usoally  in  bhuU 
flattened  grains,  and  pulreralent.  Luster  silky.  Color  yellowish  white.  Tnuu- 
parent.  InodorouB. 

ConiH).- Ammonium  oxalate,  (NH,),C,0,  +  2H,0  =  0,0,65-0,  NH,2i-5,H,0 
22-5  =  100;  or,  0,0,  45  0,  (NH,),0  32*5,  H,0  22  5  =  100. 

AnaL— J.  A.  Tanner,  Ch.  News,  32, 18S,  1876;  recalculated  aftnr  deducting  6*5  p.  coiguk 
matter. 

CO*  NH4  H,0 

Gnafiape  Islands        5880  S1*B5  2475  =  100 

Ofaa.— Found  with  maacagnlte,  which  it  resembles.  In  the  guano  of  the  Guafiape  Islaodi,  Bn 


823.  HUMBOLDTINEI.  Faser  Resin  (Honigsteinaaures  Eiaen?)  Breith..  Char..  75,  1820. 
Humboldtiiie,  Oxalaaures  Eisen,  M.  de  Rivero.  Aou.  Cb.  Phys.,  18,  S07.  1821.  £isen-Resm 
BreWL,  Oilb.  Ann.,  70,  42tt,  1823.    OxA\it  Breith.,  Char.,  1823.    Humboldtit  XAmA.,  Handb., 

788.  im. 

In  capillary  forms;  also  botryoidal  and  in  plates,  or  earthy;  structure  fibrous  or 
compact. 

Fracture  uneven,  earthv.  H.  =  2;  G.  =  2'13-2*489.  Dull  or  slightly  resinoas. 
Color  yellow.    Negatively  electrified  by  friction.  ■ 

Comp.— Hydrous  ferrous  oxalate,  2FeC,0.  +  3H,0  =  0,0,  42*1,  FeO  42*1, 
H,0  15-8  =  100. 

AnnL— Rg..  Pogg.,  45,  283,  1839.    Cf.  also  ibid.,  63,  688,  1841. 

CO.  42-40  FeO  4118  Oobs)  16  47  ~  100 

Pyr.,  «to.— In  the  closed  tube  yields  water,  turns  black,  and  becomes  magnetic  B.B.  oB 
charcoal  ts  colored  at  first  bldck.  but  Inter  red,  aDd  with  the  fluxes  reacts  for  iroo. 

Oba.~0ccurB  in  browu  coal  at  Kolosoruk.  near  Bilin,  Bohemia;  at  Gross-Almerode,  ia 
Hessia.  and  accordiDg  to  T.  8.  Hunt,  at  Kettle  Point,  in  Bosanquet,  Canada,  as  an  iDcnutttioa 
jn  bl»ck  shales,  soft,  earthy,  sulphur-yellow. 

Oxalate  of  Sodich  and  Ahhonium.  Locrolx  notes  the  existence  of  a  miaeral.  probably^sa 
oxalate  of  sodium  and  ammonium,  in  the  Peruvian  gunno.  It  occurs  in  small  masses  condsting 
of  micaceous  lamiuK;  cryMalliKation  probably  orlhnrfaombic.  Optically  — .  Bx  J.  deange. 
2B  =  15°;  dispersion  />  <v.   Bull.  Soc.  Hin.,  9,  61,  1886. 


824.  MBLXJTB.  Honlgsteln  (fr.  Thuringia)  Wtfm.,  Bergm.  J.,  1,  880,  805,  1780.  Honif- 
stein  Kargt.,  Mus.  Lesk.,  2,  P.  1,  833.  17tt9.  Suctiii  iranspareni  en  crislaux  octaidres.  Pierre  Je 
miel,  V  Bom.  Cat.  de  Raab,  2.  90.  1790.  Mellites  GmeUn,  Unu.  Svst.,  3.  ^83,  1793.  MelhlM 
Kirwan,  Min..  2.  68,  1796.  Mellite  H.,  3,  1801  Honigslein.  Melilitliua,  =  Honigstciusabre 
(Acidum  uielillthicum)  +  Alnunerde  +  Wasser,  Klapr.,  Ak.  Berlin,  1799.  Beitr.,  3. 114.  IS"!. 

Tetragonal.  Axis  6  =  0 -74028;  001  A  101  =  36°  44'  Dauber".  In  aqaan 
pyramids,  0  (111,  1).  with  a  (100,  i-i),  c  (001,  0),  m  (110,  /),  e  (101, 

Anglas:  00'  =  •61-  46',  00"  =  93°  5^  00"  =  86^  55',  ao  =  69"  7'. 

Also  in  massive  nodules,  prranular  in  Btmctnre. 

Cleavage:  0  (111)  very  indistinct.  Fracture  oonchoidal.  Sectile.  H.  =  2-8'5. 
G.  =  1-55-1  65;  1-636-1-642  Kenngott  Luster  resinoua,  inclining  to  TitPeoBB. 
Color  honey-yellow,  often  reddish  or  brownish;  rarely  white.  Streak  white.  Trans- 
parent to  translucent.  Optically  negative;  sometimeB  abnormally  biaxial,  Dx-* 
(21^  =  8°  22'),    itefractive  indices,  Schrauf '* 
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ForB  o>  =  1-684S0 
D  fi>  =  1-68938 
£         fi>  =  1-54861 


e  =  1-50786 
e  =  1-61101 
e  =  1-51461 


Also.  Dz.«    «y  =  1-641-1 -550 


e,  =  1-518-1-526 


CoMp.— Hydrous  alumininm  mellate,  A1,C„0„  +  18H,0  =  Mellitic  acid  40-3 
(=  Carbon  20-L5,  oxygen  20*15),  alumina  14-3,  vater  45-4  =  100. 

Anal^l.  Klaprotta.  Beltr.,  3, 114, 1808.  3.  W&hler.  FOgg.,  7,  1896.  8.  J.  Uenkor 
(Ek..  Min.,  3,  917). 


Pyr.,  ttto.— Wbltensin  the  flame  of  a  candle,  but  does  not  take  flie.   Dtnolrefl  Id  nitric  add; 

decom[K>8ed  by  boiliug  water.    In  a  matrass  yields  waler. 

Obi.— Occurs  in  browo  coal  at  Arten  in  Tburingia;  at  Luschltz  nearBillDin  Bohemia;  near 
Walchow  Id  Moravia;  la  the  Govt,  of  Tul^  Russia  in  £urope;  Nerclitusk,  la  Traosbaika),  £. 
tiiberia. 

ArU£— An  artificial  crystal  of  melllte,  see  Friedel  ft  Crafts,  Bull.  Boo.  Min.,  3. 180,  1880; 
Friedel  &  Balsolin,  ibid..  4,  26,  1881. 

Ret—'  PofTg..  94, 410. 1855;  Kupfter obtained  oo'  =  61' 461'.  «>"  =  98"  5'.  98'  6'.  Preisschrift, 
121.  1825;  Koltaharov  gives  oo"  =  92°  48'.  Min.  Rusal..  3.  217.  1858.  «  Dx.,  N.  R.,  15.  1887; 
Schrauf,  Ber.  Ali.  Wien,  41,  777,  1860.    On  the  pyroeUetrieUy,  see  Haokel,  Wled.,  18.  422,  1883. 

PiouTiTE  Johmton,  Phil.  Mag. ,  17,  882.  1840.  A  salt  of  alumina  and  an  organic  acid  called 
muduaanis  acid  by  Johnston.  Composition,  4Al,0i.CitlIi«0«  +  27HiO.  Formed  on  granite, 
in  CornwaU,  from  the  action  of  wet  vegetation.  Reported  also  from  Wicklow,  Ch.  Gaz., 
878.  1852. 

Oroajtic  Salts  of  Iron.  Native  compounds  of  iron  and  organic  acids  have  been  indicated 
by  Berzeliiis  and  other  cberalati  as  common  in  marshes.  But  none  of  them  has  yet  been 
prriperly  investigated,  the  kindi  of  addi*  as  well  as  the  proportions  of  add  to  Imum,  twing 
undetermined. 


C4O, 


H.O 


1. 
9. 
8. 


46 

41-  4 

42-  86 


88  )=  100 
44-1  =  100 
44-16  «  100-73 
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The  HtdboOarboh  Cohpoukim  an  divided  Into  two  clasies:  (1)  the  HydroGariMui 
proper,  aod  (8)  the  Oxygeiiaied  Hydrocarbons.  As  an  appeodix  to  the  dupter  are  introduced 
the  highly  complex  suDBtance  Petroleum,  and  the  diflerent  kinds  of  Bitumen,  Asphaltun, 

and  Coal. 

The  Uydrocarbooa  proper,  including  the  variouB  kiudB  of  mineral  wax,  also  mineral  tallow, 
etc.,  for  the  most  part  belong  to  the  ParslllD  Series,  having  the  geueral  formula  C«Htii  +  r 
To  the  paraflins  also  heloug  the  chief  part  of  the  many  compounds  present  in  crude  petroleuni: 
the  American  oil  particularly  consists  almost  exclusively  of  paraffins,  gaseous,  liquid  and  solid, 
varying  widely  in  boiling  point.  With  these  are  present  also  some  of  the  olednes  with  tlie 
general  formula  CnHsn,  and  further  In  some  cases  the  benzenes,  -e-   Some  kinds  of  coil 

also  yield  large  quantities  of  paraflSn. 

I'he  compounds  of  the  series  CnH^  CnHan  -8.  with  perhaps  others  of  the  series  CMHa,-4, 
etc.,  may  be  also  represented  iiidependeully  In  nature,  but  the  exact  composition  of  the  native  buh- 
stances  is  ofteu  lo  doubt,  since  iu  many  cases  analysis  alone  is  hnrdly  couclusive,  as  the  difference 
in  amounts  of  carbou  required  by  the  formulas  of  members  of  diflerent  series,  or  even  of  the  same 
series,  may  be  less  tlian  the  errors  of  aoalyeiB.  Further,  members  of  two  series  in  some  cases 
have  the  same  percentHge  compraition. 

The  Oxygenated  Hydrocarbous  Include  chiefly  the  numerous  kinds  of  native  fossil  resins, 
many  of  whicb  are  iucluded  under  the  generic  tenii  amber,  also  other  more  or  less  closely  related 
sultstnnces.  In  general,  in  these  compounds  weak  acids  (succinic  acid,  formic  acid,  butjTic 
acid,  cianamic  acui,  etc.)  or  acid  anhydrides,  are  prominent. 

T\ib  Hydrocarbon  compounds  in  geueral.  with  perhaps  a  few  exceptions,  are  nat  hontcjfeama 
tubataneet,  but  mixtures,  which  by  tne  action  of  solvents  or  by  fractional  distillation  may  be 
septirated  into  two  or  more  component  {mrts.  Tliey  are  hence  nut  definite  mineral  spedes  aod 
do  not  strictly  belong  to  pure  Mineralogy,  rather,  with  the  recent  gums  and  resins,  to  Chemistiy 
or,  so  far  as  they  are  of  practical  value,  to  Economic  Oeology.  In  the  following  pages  they  are 
treated  with  some  fullness,  though  not  accorded  the  rank  of  species.  It  may  be  added  here  that 
the  original  acounts  given  of  these  substances,  in  many  cases  leave  much  to  be  desired  in  the  way 
of  minuteness  and  accuracy  of  statement. 

For  a  fuller  discussion,  more  particularly  of  the  economic  products,  petroleum,  bitumen, 
asphaltum,  and  coal  in  its  various  forms,  reference  must  be  made  to  more  technical  works. 

The  microscopic  and  optical  characters  of  various  hydrocubois,  radna  and  coals  have  been 
tuTestigated  by  H.  Fischer  &  D.  ROst,  Zs.  Kr.,  7,  309, 1888. 


1.   Simple  Hydrocarbons. 
Obiefly  members  of  tbe  Paraffin  Series  0MH«t4.a. 


Scheererite.  Scbeererit  Strotneyer,  Eastn.  Arch.,  10,  118,  1827;  Napthaline  r£aneu>e 
prismatique  Kdntein,  Bibl.  Univ.,  36,  316,  1827;  Pogg.,  12,  380,  1828.  Uacaire-Prinaep,  BibL 
Univ..  40,  68,  1839,  Pogg.,  16,  204,  1830.  SchSrerite. 

Id  monoclinic  crystals,  usually  thin  tabular  (|  010),  sometimes  adcular.  Abo  in  loosely 
aggregated  crystalline  grains  and  folia.  Soft.  O.  =s  1-1*8,  Luster  pearly  or  resinous:  feebly 
shiuitig.  Color  whitish,  gray,  yellow,  green,  pale  reddish.  More  or  less  translucent  to  trans- 
parent.   Easily  frangible.    Tasteless.    Inodorous.    Peel  not  greasy. 

Oomp.,  etc. — According  to  an  imperfect  analysis  by  Prinsep  contains:  C^bon  7S,  hydrogen 
34  —  97.  This  corresiwuds  nearly  to  the  ratio  for  H  =  1  ;  4,  or  the  composition  of  marsh-gas  = 
Carbon  75,  hydrogen  35  =  100;  whence,  if  the  results  may  be  trusted,  it  is  a  polymer  ci 
marsh-gas. 

Sohtble  easily  in  alcohol,  and  also  in  ether.  Melts  at  44',  and  then  resembles  m  fatty  dL 
and  like  it  penetrates  paper;  these  spots,  however,  may  be  lemoved  by  heat.  On  cooling,  the 
mineral  crystallizes  in  acicular  cr^tals.  May  be  distilled  without  decompodtion;  boiling  point 
near  100°  (93°,  Prinsep). 
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Soluble  Id  sulpburic  or  nitric  add,  and  not  Id  alkalies.  Takes  fire  easily  and  buniswlthout 
residue,  giving  out  much  smoke  and  a  feeble  aromaiic  odor. 

Ob*.— Found  by  Capt.  Scbeerer,  tn  the  year  1628,  in  tbe  coal  of  a  bed  of  brows  coal  in  the 
Tertiary,  at  Uznach.  near  St.  Gallon ,  in  Switzerland.  Tbe  bed  of  coal  Is  two  to  tbree  feet  tbick, 
and  tbe  pine  stems  in  it  are  almost  uncbiiuged.  Among  tlie  species  of  pine,  tbere  is  tbe  P. 
tl/ltettrit;  and  tbe  bircbes  and  firs  are  tliose  of  modern  species.  Tbe  age  is  the  same  with  that 
of  tbe  peat  beds  of  Kedwitz.  Besides  acbeereriie  it  affords  also  dchteltte  and  kOulite.  OncrvBt., 
Keang.,  Ber.  Ak.  Wien,  14,  STS.  1864,  aud  Hin.  Schweiz.  418,  Leli^g,  1866. 


Hatohettite.  Hatchetine  ffr.  Merthyr-Tydvil)  Conybeare,  Ann.  Pbil..  1,  1S6. 1833.  Afineral 
Adi)>ocire,  Mountain  Tallow  (fr.  Luch  Fyne).  Brande,  £d.  Pbil.  J.,  11,  ltj34.  Adipocerite. 
Hatchetine  (fr.  Glamorganshire)  J.  F.  W.  Johnston,  Pbil.  Hag.,  12,  S88,  1888. 

In  tliia  plates,  or  massive.  Repoitcd  as  sometimes  occurring  as  large  crystals  io  fresh 
specimens.  II.  like  that  of  soft  war.  Feel  greasy.  G.  =  0-916  Johnston;  0-983  Locb  Fyne. 
after  melling  and  excluding  air-bubblea,  Brande;  0-608,  same  before  melting,  id.  Luster  slightly 
glistening  tuid  pearly.  Color  yellowish  white,  wax-yellow,  greenish  yellow;  bhickena  on  exposure, 
tiubtmiispareiit  lo  translucent;  but  opaque  on  exposure.  Without  odor.  Melting  point  46° 
Merthyr-Tydvil,  Johnston;  47'  Locb  Fyne,  Brande. 

OoD^^  eto^Ratio  of  C  to  II  =  nearly  1  : 1,  from  Johnston's  analysis,  =  Carbon  86-55, 
hydrogen  14-46  =  100.  Anal.— Johnston,  I.e. 


Glamorganshire  Carbon  85-91  Hydrogen  14-63  =  100-68 

Very  sparingly  soluble  in  boiling  alcohol,  and  precipitated  from  the  solution  on  cooling. 
Also  soluble  s[tartngly  in  cold  ether,  and  more  largely  in  boiling;  and  from  the  latter  dejHisitra 
in  a  mass  of  minute  fibers  or  prisms.  After  repenled  boiling  with  ether  tbere  remains  only  a 
minute  portion  undissolved,  mixed  with  particles  of  charcoal  derived  from  the  blackened  surface 
of  the  sv*ectnieu.  Charred  and  decitmposed  by  concentmted  and  boiling  sulphuric  acid.  No 
apparent  change  In  boiling  tiiirie  acid. 

Obi.— Fn>m  tbe  crevices  of  iron-stone  septnria,  and  often  in  geodes  containing  also  quartz 
crystals.  Id  the  Coal-raensures  near  Mertbyr-Tydvil  iu  Glamorganshire  (and,  JoliDston  adds,  in 
some  of  the  Midland  Counties  of  Kngland);  also  in  a  bog  on  the  boi-ders  of  Loch  Fyne  in  Argyle- 
sbire,  Scotland.  The  latter  lias  noi  yet  been  analyzed.  Also  reported  from  Kossitz  iu  Moravia 
(Jb.  U.  Iteichs.,  6.  S\)fi,  1H54),  in  the  Scgcn-Gottes  mine,  with  spberosidcrite  as  a  thin  coating  on 
calcite,  having  H.  =r  1,  G.  =  0-892  Patcia. 

Cesdro  has  found  some  hatcbcttite  made  up  of  thin  lamineQ  which  are  optically  biaxial  and 
positive;  a  less  distinct  axial  figure  was  obtained  from  ozocerite,  but  it  was  also  positive  and  like 
the  hatchettite  was  referred  to  the  orthorhomblc  system.  Ann.  Soc.  O.  Belg.,  18,  1^1;  cf.  also 
Dx.,  Miu.,  2,  88,  1874. 

Named  after  C.  Hatcheti.  an  English  chemist  (1766-1847). 

This  species  (or  nt  letist  the  bog  variety  fn>m  Locb  Fyne)  is  probably  identical  with  tbe  kind 
of  paraffin  that  fuses  at  45'-47  ;  and  which  has  been  obtained  by  the  destructive  distillation  of 
Boglieiid  coal  and  peat,  and  from  other  sources.  Anderson  obtained  in  his  analyses  of  this 
paraffin: 

C  H  Melting  T. 

1.  From  Boghead  coal,  erif$t.  85  1  15  1-16-8  46-5'' 

2.  granular         85  0-85-8         154  53 

8.  From  peat  |    85  09  1610  46  7 


Tbe  Boghead  coal  (from  Boghead  and  TorbaneHill,  near  Bathgate  in  Linlithgowshire)  affords 
OQ  destructive  distillation  a  very  large  amount  of  different  oils  and  paraffin,  70  p.  c.  of  tiie  dried 
mass  being  volatile.    Sec  Uathvillitk  beyond. 

Paraffin.  A  native  crystallized  paraffin,  like  the  above.  Is  described  by  O.  Sllvestri  as 
occurring  in  cavities  in  basaltic  lava  near  Paiemo,  Sicily.  It  Is  iu  yellowish  white,  wax-like, 
transparent  crystalline  plates.  Melts  nt  56°,  volatilizes  at  about  300".  Nearly  insoluble  in  cold 
alcohol,  but' readily  dis.iolves  in  boiling  ether.  An  analysis  gave;  |  Carbon  84  00,  hydrogen  15  86 
=  99-85.    Boll.  Com.  G.,  12,  578,  18«1;  also  eariier  [Gazz.  Ch.  Ilal..  1877]. 

Chrismatitb.  Cbrismatin  (fr.  Wattin)  Oermar,  Zs.  G.  Ges.,  1,40,1849.  Ozokerit  (fr.  ib.) 
^enlau.  Karat,  u.  Occh.  Arch.,  23,  749,  1850,  Hatehettin  (fr.  i^i.)Wagn«r,  Jb.  Min.,  687,  1864; 
JI.  FUek,  Steinkohlen  Dcntschl.,  1,  37.  4to,  MQnchen,  1865. 

Buttcr-likc,  or  of  semi-fluiii  consistence.  Soft  at  55°  to  60°.  G.  below  1,  Luster  greasy  to 
silky.  Color  greenish  yellow  to  wax-yellow.  Slightly  translucent.  Tasteless.  Melts  at  a  very  low 
temperature  lo  an  oil,  which  is  dark  red  by  transmitted  light,  anil  anplc-green  by  reflected. 

II.  Fleck  obtained.  34  p.  c,  of  ash  having  bo'cn  removed:  Carbon  78  51,  hydrogen  19'19, 
oxyffcn  2-30  —  100.  Excluding  the  oxygen  as  water,  as  done  by  Fleck,  it  leavesC  80  51,  H  19-49 
=  KM),  corresponding  to  CjIIi  =  Carbon  80,  hydrogen  20;  making  it  thus  a  polymer  of  CaHo, 
or  the  second  member  of  the  Marsb-gas  series.    Fleck  adopted  the  formula  CkHh.    If  the 
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oxygen  is  an  essential  constttuent,  either  view  of  the  coo^ltution  to  wholly  at  fault.  Bum  vi'-i 
%  flame,  without  smell. 

Occurs  in  cavities  of  calcile  and  quarts  crystate  in  an  arglUaceoiu  aandstone  of  tbe  Cutna- 
Iferous  fonnstlon  at  Wettin,  Saxony. 
Named  from  xp^o'/ta,  oinimmt. 

Osooerits.  Part  of  Native  Paraffin.  Ozokerlt  (brought  by  v.  Heyer  fr.  Slanlk,  Moldsvj. 
eioeker,  Schw.  J.,  69,  315.  1838;  Magnut,  Ann.  Ch.  Riys..  66,  217.  1838.  Cire  fo8Bi>  Fr 
Erdwachs  fftfrm.    Mineral  wax  pt. 

Like  wax  or  spermaceti  in  appearance  and  consistency.  O.  =  0*85-0-90.  Colf>rIe»  to  wi^ir 
when  pure;  often  leek-green,  yellowish,  brownish  yellow,  brown;  and  when  brown  fromet-*:J-> 

Seenish  by  transmitted  light.  Often  having  s  greenish  opalescence.  TranslacenU  lo 
e  touch.   Fusiug  point  50^  to  63°. 

Oomp.,  ©to.— S^eutially  a  paraffin,  and  consisting  chiefly  of  oue  of  the  higher  menil:>er-'  f 
theeeries.  The  original  ozocerite,  fioinSlanik  in  Moldavia,  as  described  by  Glocker  waswh*-;  . 
soluble  in  ether,  and  gave  a  yellow  solution;  also  soluble  in  oil  of  turpentine  and  napbllui;  aj-  l 
a  little  soluble  in  boiling  alcohol.  Q.  of  the  mass,  0*955  Glocker;  0*953  SchrOtter.  3ftrlti£z 
point  63°  SchrOtter. 

The  mineral  wax  of  Urpeth  Colliery,  after  the  separation  of  what  was  soluble  in  cold  elhcr<H* 
Urpethitb,  p.  909).  afforded  Johnston  another  portion  through  its  solubility  in  boiling  etiit- 
and  tbis  is  apparently  identical  with  true  ozocerite.    White  soluble  in  boiling  ether  it  is  sparinsh- 
80  in  boiliag  alcohol. '  As  obtained  from  the  ether  solution  it  was  yellow,  and  bad  the  consisiciKir 
of  soft  wax. 

A  kind  from  Boryslaw  in  Galicia,  examined  by  Hofstlldter  (Lieb.  Aon.,  91,  336,  ISM'i. 
resembled  the  preceding  in  its  appearauce,  but  was  darker  colored^  being  blackish  brown.  Id  ihcu 

Jieces  reddish  brown  to  leek-green  by  transmitted  light;  O.  =  0*914;  melting  point  W.  Bt 
ractional  crystallization  it  was  separated  into  parts  varying  in  fusibility  from  60°  toeS-S".  Th»i 
from  Truscawitz.  Galicia,  examined  by  Walter  (J.  pr.  Ch.,  22,  181, 1841)  appears  to  be  similsr. 

AnaL— 1,  SchrOtter,  Baumg.  Zs.,  4,  3,  1836,  Bibl.  Univ..  3,  184.  1880.   2,  Johnston,  L  c. 
8,  Walter,  1.  c.   4.  ff,  HofstOdter.  L  c   6,  7.  Seal,  J.  Frankl.  Inst.,  130.  403,  1800. 

G. 

1.  Slanik  0*963 

3.  Urpeth  C. 
8.  Truscawiiz,  crude 

4.  Boryslaw,  A.  0'M4 
6.       "  B. 

6.  Utah  0-971 

7.  " 


c 

H 

Melting  T. 

Boiling  T. 

84-48 

13*69 

08*13 

62°-68' 

310' 

86  80 

14-06 

100-86 

58° 

? 

84-63 

14-39 

98-91 

69* 

OT.  800' 

84-94 

14-87 

99  81 

er 

85*78 

14-39 

100-07 

66*6' 

86*44 

14*46 

90-89 

85-47 

14-67 

10004 

The  A  of  HofstOdter  was  the  portion  separated  by  fractional  crystallization  which  had  61* 
w  the  melting  point,  and  the  B  that  which  had  for  this  point  65-5".  The  material  analyzed  bj 
Seal  was  the  white  paraffin  extracted  from  the  crude  material  by  alcohol,  cf.  below. 

Hermann  hasdescribed  a  wax-like  mixture  from  seams  in  a  rock  in  the  vicinity  of  LakeBaital. 
which  he  calls  Baikerite  (J.  pr.  Ch. ,  73,  230,  1858).  About  6018  p.  c.  of  it  was  soluble  in  hoiliog 
alcohol,  100  parts  dissolving  1;  and  this  portion  appears  to  be  ozocerite.  It  was  tasteless  ind 
Inodorous;  melting  point  69°;  G.  =  0  90.  The  rest  (39  83  p.  c.)  of  the  baikerite  consisieriai 
follows:  7*03  waxHike  substance  insoluble  In  alcohol:  88*41  viscid  resin;  0*89  earthy  impuiitiM. 

The  same  compound  has  been  obtained  from  mineral  c(»l,  peat,  petroleum,  mineral  lar.etc.. 
by  destructive  distillation.  The  following  are  examples.  1,  Anderson,  VLep.  Biit.  Assoc.,  p.  50^ 
1866,  and  J.  pr.  Ch.,  72,  870,  1867.   3,  Hofetfidter,  1.  c. 

C  H  Melthig  Point. 

1.  Rangoon  Tar  85  16  15-29  =  100*44  61" 

2.  From  bitum.  shale,  Bonn.       86-16  14-86  =  100*53  61* 


Obs. — Ozocerite  occurs  at  the  localities  mentioned,  in  beds  of  coal,  or  associated  bituminouB 
deposits:  that  of  Slanik,  Moldavia,  beneath  a  bed  of  bituminous  clay  shale;  in  masses  of  some- 
times 80  to  100  lbs.,  at  the  foot  of  the  Carpathians,  not  far  fram  beds  of  coal  and  salt;  Uiatof 
Boryslaw  in  a  hituniinoiis  clay  associated  with  calciferous  beds  iu  the  formation  of  the  Carpatbtms 
in  masses.  Reported  also  from  near  Gaming  in  Austria;  in  Transylvania,  near  Moldavia,  in  ibe 
Carpathian  sandstone:  at  Uphall  in  Linlithgowshire. 

Ozocerite  also  occurs  In  southern  Utah  on  a  large  scal^,  where  it  has  been  mined  to  aomt 
extent  for  technical  purposes.  The  deposits  are  in  the  form  of  veins  usually  a  few  inches  Id 
thickness  and  extend  over  a  wide  area  in  Emery  and  Uintah  counUes;  It  Is  associated  with  fibnv 
gypsum. 

The  crude  material  has  a  dark-brown  color,  is  of  wax-like  consistency  and  Las  a  foliated 
structure.   G.  =  0*9385  Seal.   It  has  a  melting  point  of  51*-65'  Seal;  61*5°  Newberry;  it  k 
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completely  soluble  in  boiling  etber,  carbon  disulpblde  and  benzeue;  the  dilute  solutfoD  Is  bighlr 
rtuorescent,  Boiliog  alcoliol  extracts  from  it  tweuty  per  cent  of  a  white  wax-like  substance  (S.  B. 
Newberry,  Am.  J.  Sc.,  17,  841,  1879).  Seal  (1.  c.)  obtained  60  p.  e.  of  this  white  solid  after 
obilliDg  the  solution  from  the  extractor,  filtering  and  drying.  This  melts  and  becomes  of  a 
yullow-colored  waxy  cousisteucy  and  has  a  specific  gravity  of  0'970&  It  showed  marked 
i^istauce  to  the  action  of  a  strong  acid,  agreeing  with  its  character  as  a  parafl3ii,  one  of  the 
higher  members  of  the  aeries.   Its  compoeitlon  la  wown  to  be  between  CiaHn  and  Ci»Hii. 

Ozocerite  has  also  been  found  in  the  clay  fields  of  South  Amboy,  N.  J;  F.  8.  Smith  olrtalned 
for  a  sample  not  purified:  Carbon  86*46,  hydrogen  13  83  =  99-29.  This  correaponds  to  G«E^. 
Ann.  Ch.  J.,  6,  247,  1884. 

Named  from  c^eiv,  to  muU,  and  Ktfftof,  wax.  In  allusion  to  the  odor. 

On  the  occurrence  and  characters  of  ozocerite  in  general,  see  Bateau,  Ann.  Mines,  XX,  147, 
1887. 

Woebler  has  noted  the  existence  In  meteoTltee  of  a  hydrocarbon  (Kabaite)  near  ozocerite  or 
scheererite,  and  Meunier  has  recently  repeated  the  obserration  (C.  R.  109,  977, 1889).  The  com- 
position of  the  substance  is  not  yet  determined. 

ZtBTRisiKiTB.  Cire  fossile  de  Moldavle  Magnus.  Ann.  Ch.  Phyg.,  66, 317,  1883.  Ozokerite 
(fr.  Zietrisika)  JToto^f/,  C.  R,  4,  4l0,  1837,  Ann.  Ch.  Phys.,  63,  890,  1836,  Pogg.,  43,  147. 
Ziotrisikite  Dana. 

A  mineral  like  ozocerite  in  most  physical  characters  and  in  composition,  but  distinguished 
by  almost  complete  iusoliibilily  in  ether  and  higher  melting  point.  Hardness  like  that  of  bees- 
wax, or  harder.  G.  =0'9;  0*946  Malaguti.  Color  brown.  Melting  point  90";  83°-84°  in  the 
crude  or  impure  mineral.    Insoluble  in  ether. 

1.  Magnus,  who  made  the  first  exanunalion  of  the  fossil  wax  brought  by  Meyer  from  Slanik, 
Moldavia,  appears  to  have  had  a  di£ferent  substance  In  hand  from  that  ezaminea  by  Glocker  (by 
whom  ozoeerUe  was  named)  and  by  ScbrOtter,  ns  he  stales  that  only  a  very  little  of  it  was  dls- 
sol  ved  by  alcohol  or  ether,  and  the  rest,  after  the  action  of  these  solvents,  was  eroded  with  holes, 
showing  the  presence  of  insoluble  and  soluble  constituents.  The  Insoluble  was  soluble  in  (dt  of 
turpentine,  and  of  this  part  the  melting  point  was  82'',  and  the  composition  as  given  below. 

2.  The  wax  from  Zietrisika,  Moldavia,  examined  by  Malaguti,  is  regarded  by  him  as  identl- 
f!al  with  that  of  Magnus.  It  was  foliated,  conchoidal  in  fracture,  pearly  in  luster,  deep  red-brown 
in  color  with  a  greeuish  reflection,  but  in  very  tliin  pieces  brown,  and  a  Utile  hai-der  than  bees- 
wax. It  was  very  slightly  soluble  in  alcohol  or  boiling  ether,  and  very  soluble  in  oil  of  turpen- 
tine and  naphtha,  with  no  action  from  alkalies  or  cold  sulphuric  acid.  It  melts  at  84°,  and  bolls 
at  above  800°,  On  subjecting  it  to  boiling  alcohol,  a  small  portion  was  dissolved,  whose  melting 
point  was  75°;  a  second  treatment  another  portion  was  obtained,  having  for  the  melting  point 
78';  and  at  the  fourth,  the  portion  dissolved  was  found  to  have  the  same  melting  point  as  that 
of  tlie  undissolved  noass.  which  was  00°.  This  then,  which  fie  calls  broton  ozocerite,  appeals  to 
be  the  point  of  fusion  of  the  true  zietrisikite,  and  this  alone  was  analyzed  ;  as  the  rest,  ttUyetlffiB 
ozocerite,  he  says,  "est  un  melange,  j'ai  luge  inutile  d'en  faire  ranalyse." 

Anal.— 1.  Magnus;  3,  8^  Malaguti,  I.e.,  and  Rg..  Min.  Ch.,  964.  1860. 

C  H  Melting  T.   Boiling  T. 

1.  Moldavia                84-61  15-80     99  91  83* 

3.  Zietrisika,  Mold.       84-58  14-33  =  98  75        90°        Above  800° 

8.       '■          ■'          84-78  14-87  =  9916  90° 

Tlie  wax  from  Zietrisika,  In  Moldavia,  occurs  in  large  masses,  and  under  similar  clrcum- 

stances  with  that  of  Slanik. 

Urpbthitb.  Part  of  Ozocerite  (fr.  Urpeth  Colliery)  /.  F.  W.  Johnatim,  Phil.  Mag.,  13,889, 
1838.    Urpethite  Darut. 

Consistence  of  soft  tallow.  G.  =  0*885.  Color  yellowish  brown  to  brown.  Adheres  to  the 
fingers,  and  stains  paper. 

Analysis. —Johnston :  Carbon  85-88,  Hvdrogen  14*17  =  100.  Soluble  readily  in  cold  ether. 
Ethereal  solution  brown  bv  transmitted  ifght,  but  with  a  greenish  opalescence  by  reflected; 
deposits  the  wax  in  brown  flocks.    Melts  at  39"  to  a  yellow-brown  liquid. 

Constitutes  about  fsur-fiflfu  of  the  Urpeth  Colliery  ozocerite,  and  is  separated  from  the 
latter  through  its  solubility  m  cold  ether.  The  crude  wax,  as  found,  was  soft  enough  to  be 
kneaded  in  the  fingers  ;  had  a  greasy  feel,  and  gave  a  greasy  stain  to  paper ;  was  subtrausparent ; 
of  a  brownish  yellow  color  by  transmitted  light,  but  yellowish  green  and  opalescent  by  reflected ; 
and  had  an  odor  slightly  fatty,  which  was  stronger  when  melted.  It  occurred  in  caviUes  near 
a  fault  In  the  Coal-measures,  and  part  in  the  solid  sandstone. 

BuKBRiNiTB.  Part  of  Bdkerit,  DtckflOssiges  Harz,  Btrnumn  (see  p.  996).  A  thick  tar- 
Hke  fluid  at  15°,  and  a  crystalline  granular  deposit  in  a  viscid  honey-like  mass  at  10°.  Color 
brown.  Translucent.  Odor  balsamic.  Taste  like  that  of  wood-tar.  Earily  and  perfectly 
soluble  in  alcohol  and  ether.  The  alcoholic  solution  becomes  milky  when  diluted  with  water. 
Constitutes  ^  61  p.  c.  of  the  baikerite.    No  analysis  yet  made. 

NEFT-Gn-.  Napbtdacbil,  Nephatil,  Jb.  Min.,  84. 1846.  Naphlbadil  Kmng.,  Ueb.,  254, 1844- 
1849.  Neftdegil£r«n».,  J.  pr.Ch.,  73,330, 1858.  Meft-gil  ^YskA«,  lb.,  821.  A  very  abundant 


Digitized  by  Google 


1000 


BTDROCARBOir  COMPOUNDS. 


material  In  the  naphtha  region  on  Chelekea  I.,  in  the  Caspian.  It  is  a  mixture  of  paraffins  and  a 
resin,  but  appears  to  be  must  Dearly  related  to  zietrisikite.  Q.  —  0-936  :  color  chocolate-brown ; 
melting  point  75°.  Uermaua  found  M  p.  c.  of  a  wax-like  substance  insoluble  in  alcohol,  and 
18  p.  c.  of  another  soluble  in  alcohol,  besides  18*88  p.  c.  of  a  resin.  In  ether  a  large  part  vai 
insoluble ;  and  this  portion  may  be  Identical  with  the  zietridkite  (see  above),  or  with  uie  inaoluble 
par&ffia  fram  the  Urpeth  wax,  cnlled  urpethlte. 

PvHoPiBStTB  Kenng.,  Ueb.,  148, 18S0-ffl.  Kenngott  has  thus  named  an  eartfay,  friable, 
coaly  substance,  of  grayish- brown  color,  and  without  luster,  and  having  Q.  —  0'w8-0'S3S, 
which  forms  a  layer  6  to  0  in.  thick  in  browu  coal  at  Weissenfels.  near  Halle.  A  small  part  ii 
soluble  in  alcohol,  especially  in  boiling,  and  this,  precipitated  by  adding  water,  is  s  wax-Uke 
subMtance,  paratUn-Hke  iu  aspect.  But  whether  true  paraflin.  or  whether  an  oxygenated  wax, 
related  tu  geocerite,  has  not  been  ascertaiued.  It  melts  easily  to  a  pitch-like  mass,  and  hence 
the  name  from  nOp,fire,  and  «ia-<ra,  pitch.  It  affords  62  p.  c.  of  paraffin  on  dry  distillation. 
Coals  affording  paratnn  on  distillation  are  sometimes  called  Paragln  coal,  and  in  Q«rman  Waeht- 
koklt.  Kenngott  refers  here  also  an  eailhy  brown  substance  from  Mettenheim,  which  melts 
similarly  to  an  asphalt-like  substance.    It  occurs  incrusting  massive  limestone. 

Helenitb  a.  Natorata,  Dingl.  Pol.  J.,  246,  618.  1883.   Fossiles  Kautschuk. 

A  wax  near  ozocerite,  forming  lamellee  10  to  15  cm.  long  and  4  to  5  cm.  broad.  Elastic 
like  caoutchouc.  G.  =  0  015.  Color  light  to  dirty  yellow.  Soluble  in  chloroform  and  carboa 
disulphide,  hut  not  In  94  p.  c.  alcohol.   Anal. : 


Carbon  8518  Hydrogen  15-70  -  100-88 

84-62  16-48  =  101  05 

85  30  15  39  =  100-59 


Formed  in  tbe  HeleuA  shaft  of  the  petroleum  region  at  Ropa  in  Galicia. 


FlchtaUttt.  Tekoretin  Forelih.,  Vid.  Selsk.  Afh.  Copenh.,  1840,  J.  pr.  Ch..  30,  459, 184(1 
Fichtelit  BnmeU,  Lieb.  Ann.,  37,  804,  1841;  T.  E.  Clark,  ibid.,  103,  888,  1897,  Am.  J.  Sc.,  26, 

164,  1858. 

MoDocUnlc.  Crystals  tabular  |  e  or  elongated  | ».  Forma:  a  <100,  i-i),  c  ^1,  O),  m  (110. 7), 
*'  (lOI ,  l-i).   Angles  (measured):  mm  "  =  9T,  m  t=  58",     =  53°,     =  75*  Clark. 

Twins:  tw.  pi.  e.  H.  =  1.  Luster  somewhat  greasy.  Color  white.  Tranaluoent.  Brittle. 
Without  taste  or  smell.  Distils  over  without  decomposition.  Solidifying  temperatun  96* 
Easily  soluble  in  ether ;  less  so  in  alcohol.    Ax.  pi.  |  010. 

Oomp.,  etc.— Formula  doubtful;  Ilg.  gives  C»Hi  =  Carbon  884.  hydrogen  11-6  =  100; 
Clark  deduced  C4U1  =  Carbon  87-3,  hydrogen  12*7  =  100.  The  latest  analyses  give  from 
Ciillia  to  CiiHii,  see  below. 

AnaL— 1,  Bromeis,  I.  c.  (Clark,  recalc).  2,  Clark,  1.  c.  8,  Forchhammer,  1.  c.  4,  J.  V. 
Mallet,  Proc.  Brit.  Assoc.,  p.  79,  1872.   5,  6,  Macadam,  Min.  Mag..  8,  187. 1889. 


1.  Bedwitz 

2.  '■ 

8.  Teeoretin 

4.  Alabama 

5.  Handforth 

6.  Shielding 


C 
87-95 
I  87-13 
80-89 
87-82 

86-  78 

87-  14 


H 

10-  70  =  98-65 
12-86  =  99-99 
12-81  -  98-70 

11-  91  =  99-78 
1218  O  1-04  - 

12-  08  O  0  78  = 


100 
100 


Melting  T. 
46' 
46' 
45° 
46° 


Boiling  T. 
above  890" 


Hell  has  investigated  (Her.  Ch.  Ges.  22, 498, 1889)  fichtelite  from  a  |>eat  swamp  near  Redwitz. 
where  it  has  been  derived  from  Piuwi  vtiginosa.  Oisttolves  in  a  mixture  of  alcohol  aud  ether, 
from  which  it  is  {iepositcd  as  prismatic  crystals  upon  the  slow  evaporation  of  the  ether.  Tlw 
purified  crystnls  thus  obtained  melt  at  46°  aud  gave  on  analysis  : 

t:arbon  86-7-87-0,  hydrogen  Id-'Z-VS-n. 

Density  of  the  vapor  at  440\  7  37-7  77,  corresponding  to  the  formula  ChH,b  to  CiftHiti 
perhaps  CulUi;  the  last  (=  doubled,  CjJI.*)  requires  :  Carbon  87-0,  hydrogen  13  0  =  100. 

Bamberger  (ibid.,  p.  685)  confirms  the  above  conclusion.  He  notes  tbe  occurrence  at  tbe 
Kolbermoor  near  Ttosenbeim  in  Upper  Bavaria.  Spiegel  (ibl<i.,  p.  8860)  gives  the  formula 
C„Hm  =  Carbon  871.  hydrogen  12  9  =  100. 

Decomposed  by  anhydrous  sulphuric  acid;  also  by  heated  fuming  nitric  acid;  soluble  in 
cold  nitric  acid. 

Clark,  after  a  revision  of  the  investigations  on  fichtelite  and  the  related  resins,  concludes 
that  there  is  do  doubt  of  the  identity  of  tbe  substance  analyzed  by  him  with  Bromeis's  fichteliu. 
for  which  is  deduced  the  empirical  formula  C.H,, 

Obs.— The  mineral  occurs  in  shining  scales,  fiat  crystals,  and  thin  layers  between  the  rtnss 
of  growth  and  throughout  the  texture  of  pine  wood  (in  part  identical  in  species  with  the  modern 
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fVntw  uyUtttrit)  from  peat  beds  id  the  vicinity  of  Redwitz,  in  tbe  Ficfat«1eebirge,  North  BaTHiia. 
The  crystala  described  by  Clark  were  obtained  artificially  by  means  of  e^er  and  alcohol. 

Ad  oily  substance  was  extracted  by  SchrOtter  by  means  of  ether  from  wood  of  the  same  peat 
bed  which  afforded  the  tichlelite ;  and  this  solution  yielded  two  substances,  one  of  which  was 
an  oil,  regarded  by  him  as  identical  with  lichtelite  in  ratio  ;  it  gave  ou  analysis  :  Carbon  88  S3, 
kydrugeD  il'84  =  99'43.    llie  other  substance  was  ciystallized  and  contained  oxygen. 

Kichtelite  also  occurs  In  cryatala  in  peat  beds  at  Satzeodeich,  ElsAeth,  Oldenburg ;  near 
Snbeslau  In  peat.  In  England  found  in  pine  logs  in  a  moss  at  Handforth  in  Cheshire,  and  iu 
peat  vnosi,  at  Shielding  in  Ross-shire.    Also  from  Alabama,  in  recent  pine  logs  {Pinia  AtutraUM). 

Tecoretin  was  obtained  from  pine  trees  of  tbe  same  species  in  marshes  near  Holiegaard  in  Den- 
mark. The  resin  from  the  wood,  first  observed  by  Steeiistrup,  whs  found  by  Forchhammer,  after 
dissolving  it  in  boiling  alcohol,  to  contain  two  substances  crystallizing  from  the  solution  at 
different  temperatures.  The  teeoretin  was  the  least  soluble  of  the  two,  or  that  which  crystallized 
out  first  (the  other  was  his  phyiloretin,  see  p.  1002) ;  its  crystal lizatioo  was  monoclinie,  and  its 
fusing  point  45".  From  the  aoalysis  Clark  writes  the  empirical  formula  CUt;  but  states  that 
tbe  mineral  resembles  lichtelite  in  ererr  other  rettpect. 

Sef.— >  L.  c;  cf.  Schuster,  Min.  MUth..  7,  88,  1885. 

Sartite.  Hartit  Haid.,  Fogg.,  84,  S61, 1841.  Branchlte  Asftf.  N.  Cimento,  1. 842,  Jb.  Hin., 
459.  1842. 

Triclinic  or  monoclinie.  Resembling  flchtelite  in  crvstalline  form,  luster,  color,  translu- 
cency,  and  tbe  reactions  with  alcohol,  ether,  and  the  acic^s.  But  melts  at  74''-75^  C.  Boiling 
temperature  very  high. 

Oomp-  ttte.— Ratio  of  C  to  H  13  :  SO  CarlKm  87*8,  hydrogen  13-3.  Aoa).— 1.  ScbrOtter, 
Poss.,  69,  48,  1843.   3,  Plria,  JB.  Cb.,  984,  185S. 

C  H 

1.  Hartite  87-47  12-05  =  88-53 

2.  Branehite  87-0  18'4    =  100'4 

Piria's  analysis  corresponds  nearly  with  the  ratio  8  : 16. 

Obs. — llariite  is  found  in  a  kind  of  pine,  like  fichtelite,  but  of  a  different  species,  the  Pence 
aeeroaa  Cnger,  belonging  to  au  earlier  ^r«ologiciil  epoch.  It  is  from  the  brown-coal  beds  of  Ober- 
Iiart,  near  Gloggultz.  not  far  from  Vienna.  Re[)orted  also  from  Rosenthal  near  KOdach  in 
Styria.  and  PrSvali  iu  Cariuthia.  It  occurs  among  the  layers  or  tissues  of  the  wood,  and  also  in 
clefts  iu  the  conl  or  lignite. 

Braneh&e  is  colorless  and  translucent,  with  O.  =  1*044,  and  comes  from  tbe  brown  coal  of 
"Mt.  Vaso  in  Tuscany.   It  is  soluble  in  alcohol,  like  hartite. 

Hartite  Is  also  found  at  Ohenidorf  near  Voigtsberg  in  Styiia  (cf.  Rumpf,  who  makes  the 
crystals  trlcliiiic,  Ber.  Ak.  Wien,  60  (3),  91,  1869). 

DiNlTK  Men^hini,  Quz.  Med.  Itnliana,  Firenze,  Toscana,  July,  1852.  Occurs  as  an  aggrega- 
tion or  druse  of  crystals ;  cleavage  none;  with  the  nppearAuce  of  ice,  but  with  a  yellow  tinge 
due  to  a  foreign  substance.    Inodorous  ;  tasteless  ;  fni^ile,  and  easily  reduced  to  powder. 

InHolnble  in  water  ;  little  soluble  in  ah^ohol,  very  soluble  in  ether  and  in  carbon  disul- 
pbiclc.  The  ethereal  solution  on  standing  deposits  large  crystals  of  the  dinite.  Fuses  with 
the  warmth  of  tbe  hand  ;  heated  In  a  close  vessel  distills  over  without  under:going  any  sensible 
dccompotiitfon.  Wtien  melted  it  looks  like  a  yellowish  oil:  crystallizes  in  large  transparent 
crystals  on  cooling. 

From  a  lignite  deposit  at  Lnnigianu,  Tuscany,  where  it  was  found  by  Prof.  Dini. 

IxoLTTE.  Ixolyt  Ilaid.,  Pogg.,  56,  345,  1842.  Amorphous.  Fnicture  imperfect  concholdal 
in  tbe  purer  varieties.  H.  —  1.  G.  =  1  008.  Lu-ster  greasy.  Color  hyaciuth-red.  Pulver- 
ized iu  the  flngei-s,  it  becomes  oclier-yellow  and  yellowish  brown.  Thin  fragments  suhtrans- 
lucent.  Softens  at  TS**,  but  is  still  tenacious  at  100°,  whence  tbe  name,  from  'i$dS,  gluey,  like 
birdliuM,  and  ^.usiv,  to  dissolve. 

This  species  is  said  to  resemble  hartite,  though  differing  in  the  temperature  of  fusion  and 
other  chanicters.  It  occurs  iu  a  coal  bed  at  Oberliart,  near  Ologgnitz  :  pieces  sometimes  half  an 
inch  thick,  associated  with  hartite. 

Napalite  Q.  F.  Becker,      S.  G.  Surv..  Monograph  13,  872.  1888. 

A  yellow  bituminous  substance  of  the  coDsistency  of  shoemaker's  wax.  It  is  dark  reddish 
brown  and  sliows  green  fluorescence,  which,  however,  disappears  on  exposure  to  the  air;  garnet- 
red  by  transmllted  light.  Brittle,  but  easily  molded  when  warmed  by  the  hand.  Not  elastic; 
fracture  ronchoidal.  H.  =:  2.  Begins  to  fuse  at  42°  and  becomes  liquid  at  46°;  boils  above 
300°,  and  at  180°  a  heavy  colorless  oil  distilla  over  with  an  aromatic  odor.  Separated  into 
various  products  by  fractional  distillation.  Composition  expreaaed  by  the  formula,  CiH*. 
Analyses,  Melville: 

Carbon   88  84  Hydrogen   10  17     =     100  01 

88-  64  10-86     =  99-80 

89-  85  1011     =  09-46 

Occurs  at  the  Phoenix  mercury  mine  in  Pope  Valley,  Napa  county,  California. 
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K5nUt«.  (Ft.  Uznach)  Kratu,  Pogg.,  43.  141,  18S8.  KflnlU  (fr.  lb.)  SehrCUer,  fb.,  69,37. 
1643;  (fr.  Redwitz)  t.  Trommsdorfl,  Add.  d.  Pharm.,  21,  136.  EODleinit  Hatum.,  Handb., 
1487.  1847 :  Kenngott,  Bef.  Ak.  WicD,  14,  272,  1854.  Min.  8chweiz,  419,  Leipzig,  1866. 

lu  folia  aud  grains;  amorphous;  stalactitic.  Soft.  G.  ~  0-88,  Trommsdorff.  Color  red- 
dish browD  to  yellow.  Melliag  point  114',  Kraiis ;  10?^',  Trommsdorfl.  Distills  at  800', 
uuderffoing  decompo^tioD  at  tbe  same  time,  and  leariog  a  browo  residue.  Very  dightly  soluble 
in  cold  and  bot  alcohol ;  much  more  B(riuble  in  ether ;  tbe  latter  aolutioo  uormng  wai-like 
folia. 

OMBih— Batlo  of  C,  H  =  1 : 1 ;  fi<CaHi)  or  a  polymer  of  benzene.  Anal.—!.  En  us,  1.  c 
2,  T.  Trommsdorfl,  1.  c 

C  H 
1.  Uzmich,  Switz.  93-48  7-42  =  »»i»l 

3.  Bedwitz.  Bavaria  80-90  7-58  =;  98'48 

The  Kedwitz  mlueral  may  be  a  different  spedes.  KOnlite,  unlike  acbeererite,  Ischangedbj 
distlllailoo.  yielding  a  substance  which  melts  by  theuarmfA  of  tlie  hand.  For  this  product 
Eraus  proposed  the  name  pyrotehureriU. 

Obi. — In  brown  coal  al  Uziiacb,  at  the  same  locality  with  schcererlte ;  near  Redwitz,  Ba- 
THria,  in  the  Fichtclfrcliirgc  with  tichtelite  ;  rei>orted  by  KenngolL  from  the  brown  coal  of  Fossa 
in  ibe  figer  valluy  (L'eb.,  147,  1850-51).  Niimed  after  KOntein,  formerly  superintendent  of  the 
coal  woi-ks  at  Uznacb. 

Phtllohktin  Forehhammer.  J.  pr.  Cb  ,  20,  459,  1840.  Near  the  above,  and  made  Idrati- 
cal  with  it  by  Fritzsche.  Il  was  obtained  from  itu  alcobolic  solution  of  a  resin  from  the  marshes 
Dear  Hollegaard  in  Denmark  ;  tbe  more  soluble  of  tbe  two  resins  obtained  (see  p.  1001)  being  the 
phylloreiin.  Fusing  point  Sd'-HT  .  Dissolves  easily  in  alcohol.  Forehhammer  obtained : 
Carbon  91)  23,  9012,  hydrogen  9  22,  9-S6  ;  he  deduces  for  tbe  ratio  of  0  to  H.  =  8  :  10. 

Nafthalene,  Naphtallu.  Commonly,  ns  artificially  prepared,  in  rhombic  tables  of  123* 
and  78°  wiih  tbe  ncule  angles  truncated,  or  hexngonal  tables.  Luster  brilliant.  Color  white. 
6.  =  1158  at  18°;  0  9778  itt  79  2  ,  Kopp.;  at  which  Icmiierature  it  melts.  Boiling  point  218°. 
Dissolves  readily  in  alcohol,  etiier.  oil  of  lurpeniine,  fatty  oils.  etc. 

Comp.— Cit  Hi  =  Cartxm  9S-75,  hydrogen  6*25  =  100.  Tbe  Drst  Of  the  NapthaUne  series, 
the  general  formula  for  wliich  is  C.  Htn-it-    Burns  with  a  dense  smoking  flame. 

Found  sparingly  in  Rangoon  tar.  by  De  la  Hue  and  Mniler,  and  by  Warren  and  Storer. 
Formed  easily  from  petroleum,  coal-naphtlia,  essential  oils,  on  passing  them  through  red-bot 
tubes. 


2.  Oxygenated  Hydrocarbona. 

Snodiilta.  "HXeKrpov  Homer,  etc.  ?  Avyyvptor  Theophr.,  Dmmtr.  Avyyo6»tar 
DtMC.,  etc.  Snccinum,  Electrum,  Lyncnriuui,  PUn.,  Z%  11,  li^  18.  Amber  pt.  Snccin, 
Ambre,  Fr.   Bernstein.  A^tein,  Gn-m.    Succinite  pt.  BreOh.,  Char,  75,  1830,  140.  1828. 

In  irregular  masses,  witbont  cleiivage  ;  fracture  concboidal.  Optically  anisotropic,  sliowing 
bright  interfereuce-culurs  in  poltirized  light. 

H.  =  2-2  5.  G.  =  1  05l)-r096  Helm  ;  the  lowest  values  for  kinds  with  uumen^us  minute 
cavities.  Luster  resinous.  Color  yellow,  sometimes  reddish,  browui.'^h.  and  whitish,  often 
clouded,  sometimes  Huorescent.  iStrcak  white.  Trnns).iarent  to  tranalucout.  Tasteless.  Xt^a- 
lively  electrified  on  friction.    Healed  to  ISO"  begins  to  soften  and  finally  melts  at  250^-300'. 

Oomp.— Ratio  for  0,  H,  O  =  40  :  64  :  4  =  Carbon  78-94.  hydrujfeu  10  58,  oxygen  10  53  =  100. 
Anal.— 1,  SchrOtter,  Pogg..  69,  64, 1848.   3,  O.  Helm, Schriften  Ges.  Danzig,  t.No, 4. 193. 1891. 

1.  C  78-824  H  10-229  O  10-947  =  100 

2.  78-63  10-48  10-47  S  0-42  =  100 

Sulphur,  in  the  form  of  an  organic  compound,  is  present  in  amounts  varying  from  0*26  to 
0.48  p.  c.  Helm. 

Amber  was  early  found  to  be  not  a  simple  redn.  According  to  Bersellus  (Po^..  12. 
419,  1838),  it  consists  mainly  (85  to  90  p.  c.)  of  a  resin  which  resists  all  solvents  along  with  two 
other  resins  soluble  in  alcohol  and  ether,  an  oil,  and  2^  to  6  p.  c.  of  succinic  acid.  SchrOtter  and 
Forclihammer  state  that  after  removing  these  soluble  ingredients,  true  succinite  has  the  ratio 
40  :  64  :  4,  which  is  the  ratio  deduced  from  tbe  analyses  of  tbe  whole  mass. 

The  properties  of  succinite  or  amber  in  the  narrow  sense  are  given  minutely  by  Helm.  L  c, 
1891.  as  follows: 

Heated  in  the  ojiea  air,  it  melts  at  from  250°  to  300"  without  previously  swelling  up,  boQs 
quietly  after  the  fusion,  at  the  same  time  giving  off  dense  white  fumei  which  have  a  peculiar 
aromatic  odor  irritating  to  the  respiratory  organs.  Heated  in  a  glass  retort,  conoected  with  a 
cooled  receiver,  the  products  of  distillation,  formed  in  the  neckof  the  retort,  are  a  reddldi  Inowa 
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oil  and  a  ciystalliDe  solid  (succinic  acid),  wliile  a  watery  tiuid  goes  over  into  tlie  receiver,  leav- 
ing a  blackish  browii  coke-like  substance  beliiud.  This  residue  ie  easily  rubbed  to  powder  and 
is  soluble  in  oil  of  turpeutine  (ibis  is  tlie  so-called  culopboiiy  cf  amber  or  BerusteiDColopliouium 
(^e^rm.)-  The  oil  uoted  above  is  thick,  of  a  reddish  brown  culor  with  greenish  fluorescence  aud 
peculiar  odor ;  it  contains  in  solution  a  little  sulphur  and  succinic  acid.  The  watery  liquid  is  a 
solution  of  succinic  acid  in  water,  and  ia  also  said  to  contain  ucetic  acid  and  butyric  acid. 

In  regard  to  tliesciiou  of  solveDts.  Helm  notes  that  lu  alcohol  30  to  35  p.  c.  are  dissolved  ;  in 
ether  tS-l^p.  c;  in  oil  of  turpentine  25  p.  c;  in  chloroform SO'6  p.  c;  in  am^l  alcohol 20  p.  c; 
in  carbon  disulpliide  24  p.  c;  in  methyl  alcohol  13  p.  c. :  in  benzol  9-8  p.  c;  in  petroleum  ether 
2  H  p.  c. :  in  alcoholic  solution  of  potash  4U  to  55  p.  c.  The  evapomtioii  of  the  solution  in  alco- 
hol or  ether  gives  a  brittle  i-esin  having  the  peculiar  aromatic  odor  of  succinite  and  raeltiog  at 
14l$°.  The  amount  of  succinic  acid  present  is  usually  from  5  to  6  p.  c.  or  in  some  cases  up  to 
8  p.  c.  The  presence  of  this  considerable  quantity  is  taken  as  characteristic  of  true  succinite  or 
nniber  in  the  narrow  sense.  On  the  characters  of  umber  aud  its  occurrence  in  general  see  Helm, 
bchriften  Ges.  Danzig,  7,  No.  4,  Itj&l,  and  also  several  earlier  papers  in  the  same  publication  ; 
also  Conwenz,  ibid.,  7,  Nc.  8,  166,  1890. 

Oba.— Amber  occurs  abiindnntly  on  the  Prussian  coast  of  the  Baltfc ;  occurring  from  Dant- 
zig-  to  Memel,  especially  between  Pillau  and  Dorf  Gross-Hubuicken.  It  occurs  in  Kngland, 
near  London,  and  on  the  coasts  of  Norfolk,  liissex,  and  Suffolk  ;  also  on  the  coast  of  Denmark, 
Sweden,  and  the  Kussinu  Baltic  provinces;  also  in  western  Kussia  and  in  Westphalia.  It  is 
mined  exleosively,  and  is  also  found  on  ibe  ahores  cast  up  by  the  waves  after  a  heavy  storm. 

Further,  resius  resembling  amber  in  appearance  and  in  many  of  their  characters  and  of  like 
use  occur  at  many  other  poiuts.  but  according  to  Helm  they  are  to  be  distinguished  from  true 
succiuite,  or  amlier  in  the  strict  sense,  chiefly  by  their  containing  very  little  or  no  succinic  acid. 
Some  of  these  other  localities  (see  further  special  kinds  described  beyond)  are  :  In  Galicia,  near 
Lcmberg,  and  at  Mis7.au  ;  in  Poland  :  in  Moravia,  at  Boskowitz.  etc. ;  in  the  Ural :  near  Chr1$ti> 
ttiiia.  Norway  ;  in  Switzerland,  near  Bftle  ;  in  Frnnce,  near  Paris,  in  clay,  in  the  deparlment  of 
the  Lower  Alps,  wilh  biluininous  coal;  also  in  the  department  of  I'Aisne,  de  la  Loire,  du  Gard, 
du  lias-Uhin.  It  also  occui-s  in  various  parts  of  Asia,  as  in  Upper  Burma.  Also  near  Catania, 
uD  the  Sicilian  coast,  sometimes  of  a  peculiar  opalescent  blue  or  green  tinge  (see  simetite,  be- 
yond);  of  a  rich  golden  yellow  in  southern  Mexico. 

Amber  like  resins  have  been  found  in  various  parts  of  the  Green-sand  formation  of  the 
United  Slates,  either  loosely  embedded  In  the  sdl,  or  engaged  in  marl  or  li^ite,  as  at  Gay 
1 1  t-ad  or  jMartlia's  Vineyard  ;  near  Trenion  and  also  at  Camden  and  elsewhere  in  New  Jersey,  and 
lit  Cape  Sable,  near  Magothy  river,  in  Maryland.  A  mass  found  in  the  mar)  pits  near  Harrison- 
ville.  Gloucester  Co.,  N.  J.,  was  20  X  6  X  1  in.  and  weighed  64  oz.  G.  =  1*061  Kunz  (this 
coutuius  no  succinic  arid.  Helm). 

lu  the  royal  museum  at  Berlin  there  is  a  mass  of  amber  weighing  18  lbs.  Another  in  the 
kingdom  of  Ava,  India,  Is  nearlr  as  large  as  a  child's  head,  and  weighs  8|  lbs.;  it  is  intersected 
by  veins  of  calcium  carbonate,  from  the  thickness  of  paper  to  one-twentieth  of  an  inch. 

It  is  now  fully  ascertained  that  amber  and  the  similar  fossil  reSins  are  of  vegetable  origin, 
altered  by  fossUlzHtlon.  This  is  inferred  both  from  its  native  situation  vilh  coal,  or  fossil  wood, 
aud  from  the  occurrence  of  insects  incased  in  it.  Of  these  insects,  some  appear  evidently  to  have 
struggled  after  t>eing  entangled  in  tlie  then  viscous  fluid;  and  occasionally  a  leg  or  wing  is  found 
some  distance  from  the  body,  which  had  been  detached  in  the  effort  to  escape.  GOppert  has 
sbf>wn  (Her.  Ak.  Berlin,  450.  1853,  Am.  J.  Sc.,  18,  287,  1854)  that  at  least  8  species  of  plants  be- 
sides the  Piniiea  iuccin^erhnyts  afforded  these  fossilized  resiuR,  aud  he  enumerates  16S  species  as 
represented  by  remains  in  them.  Besides  pines,  species  of  tlie  family  Abietinea  and  Oupreatinea 
have  prolmhly  contributed  to  them.   True  succinite,  however.  Is  shown  by  H.  Conwentz  (Mono- 

Srupli  der  Baltlschen  Bernsteinb&ume,  Danzig,  1890,  quoted  by  Helm)  to  have  been  derived  from 
lu  Finw  guednifer. 

Amber  waaearly  known  to  the  ancients,  aud  called  vAfxraov,  electrum,  whente,  on  account 
of  ils  electriad  susceptibilities,  has  been  derived  the  word  electricity.  It  was  named  by  some 
lyncuriiim,  though  this  name  was  applied  by  Theophrastus  also  to  a  stooe,  probably  to  zircon  or 
tuurrmiline.  both  minerals  of  remarkable  electrical  properties. 

Pliny  mentions,  as  one  proposed  derivation  of  eleeirum.  the  fable,  as  he  regards  it.  that  the 
sisters  iif  Phaeihon,  changed  into  poplars,  shed  their  tears  on  the  banks  of  the  Kridanus  (or 
Padus),  and  that  these  tears  were  called  electrum,  from  the  fact  that  the  sun  was  usually  called 
eltrctor;  as  anotiier,  that  it  comes  from  Electridet,  the  name  of  certain  islands  in  the  Adriatic  ;  or 
iiQolber,  electridet,  the  uameof  certain  stones  in  Britannia,  from  which  it  exudes.  He  gives  it  as 
his  opinion  that  "amber  is  an  exudation  from  trees  of  the  pine  family,  like  gum  from  thecherry, 
and  resin  from  the  ordinary  pine  ";  and,  ns  proof  that  it  was  once  liquid,  alludes  to  the  gnats, 
etc.,  in  it.  He  observes  that  it  hnd  been  long  called  tuednum,  because  of  this  origin,  "quod 
arborls  succum  prisci  nostri  credidere."  He  says  that  in  his  time  it  was  "  In  request  among 
women  only."  But  "  it  had  been  so  highly  valued  as  an  object  of  Iuzutt  that  a  very  diminutive 
human  effigy,  made  of  amber,  had  been  known  to  sell  at  a  higher  price  than  Uving  men,  even  In 
stout  and  vigorous  health." 

SucciNELLiTE.  Succlnic  acId  obtained  in  orthorhombic  crystals  from  amber;  cf.  Rg,,  Kr. 
Ch.,  2,  209. 1882.  H.  =  1.  G.  =  VSti.  Luster  vitreotis.  Colorlessor  white.  An  aromatic  odor. 
Soluble  in  water.  Composition  corresponds  to  C4H«04  =  Carbon  40*7,  hydrogen  61,  oxygen 
54 '3  =  100.   Evaporates  at  a  low  temperature,  and  on  (xioHng  condenses  in  crystals. 
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Exists  in  amber,  coasdtutiDg  3i  to  6  p.  c.  of  tbe  mass  (cf.  p.  1008J.  aod  easUy  obtained  from 
it  by  distillatioii.  Its  presence  ready  formed  lu  this  nuin  is  sbown  by  the  fact  tfamt  it  mar  \n 
separated  eitAer  by  water,  etber,  or  alkalies,  the  amber  being  left  after  the  ireatinent  witbuu;  u 

succinic  acid. 

Th^  mineral  resins  immediately  following  are  for  the  most  part  near  sncciiiite  Of  amber. 
Other  resins  less  closely  related  are  appended  lo  them. 

Retinite.   Amber  pt.   A  general  name  applied  to  various  resins,  particolarly  those  froo 
beds  of  brown  coal,  which  are  near  amber  in  aptkeanince,  but  contain  little  or  no  siicxinic  ad-l. 
It  may  conveuientiy  serve  as  a  generic  name,  since  no  two  Independent  occurivnces  mow  Ut )« 
uliktj,  and  the  indefinite  multiplication  of  names,  no  one  of  them  properly  qieciflc,  is  not  to 
desired. 

A.  A  reunite  from  Halle  afforded  Bucholz  (Scbw.  J.,  X,  290.  1811)  91  parts  soluble  in 
absolute  alcohol,  and  If  parts  insoluble.  The  former  givesayellowisb-brown  deposit  on  diluii>.i 
and  is  more  soluble  In  boiling  dilute  alcoliol  tliao  in  cold  ;  and  it  Is  insoluble  in  pure  etber  ua 
turpentioe.  The  latter  is  also  insoluble  in  ether.  Both  are  stduble  in  alkalfea  Tbe  resin  1a~ti 
with  more  difBciiUy  than  most  resins,  bbickens  in  the  heat,  and  gives  out  a  strong  aromatic  otlnr 
By  distillalloii  yields  u  brown  thick  oil,  some  water  containing  a  little  acetic  add,  besdek  car- 
bonic acid  and  carburetted  hydrogen. 

B.  Another  reUwUe  from  the  lignite  at  "Walcdiow  (Pogg..  69,  61, 18—)  baa  been  called  Wal- 

CHOWITB  (p.  1005>. 

C.  A  resin  described  by  Dietrich  (Vb.  O.  Reicbs.,  No.  8, 18751.  It  occurs  at  8kuc  in  BcAe- 
mia  in  a  coal-bearing  sandstone.  Hard.  G.  =  1-093.  Color  dark  honey-yellow.  SliabUj  solul-k 
In  alcohol,  better  iumnzene  and  chloroform.  Melts  to  a  compact  mass  and  gives  off  a  lillle  hic- 
cinic  acid.    Analysis ;  C  76  47.  H  7  84,  O  15-68.  S  0  025,  N  tr. 

D.  BroDDer  (Jahr.  Ver.  WQrtt.,  p  81,  187U)  found  in  a  resin  from  Lebanon  a  sm^l  anwiut 
of  succinic  acid,  also  foimic  acid.  Analysis  gav«'  -.  C  74'8,  H  18-8!  O  12'9.  8  p.  c  wcit  di-- 
Bolved  in  alcohol.    Cf.  ScbrHulite,  p.  1006.  also  Ileim,  1.  c.  1891,  p.  199. 

E.  A  resin  from  Japan  called  Jtipanese  amber,  analyzed  by  J.  F.  Eykmann  In  TokIo(Qnotfil 
by  Helm,  1.  c.  1891,  p.  200)  gave  :  C  83  48.  H  10  45,  O  612. 

F.  A  recto  from  Greenland,  analyzed  by  Chydenius  (G.  FOr.  FOrb.,  3,  549,  18<8)  are: 
C  78-47,  H  10-30,  O  16-88  =  100;  empirical  fonnula  deduced  C.Hi«0.  Helm  found  a  small 
amount  of  succinic  add  in  this  resin,  uiough  Chydenius  obtained  none. 

Some  other  related  resins,  which  have  not  receivcNl  special  names,  are  mentioned  by  Beln, 

1.  c 

Okdairtk  OUo  Helm,  Schriften  Ges.  Danzig,  4.  No.  8,  314, 1878.  A  resin  resembUngunbFr, 
but  not  containing  sncctnic  add,  and  less  riidi  in  oxygen.  Fracture  condioidal.  f^agUe. 
H.=:  1-5-3.   G.  =  1-068-1-068.   Color  wine-yellow*  more  or  less  dear.  Transparent.  Analyac 

C  81-01  H 11-41  O  7-88  B  0  35  =  100  (ash  O-08) 

Becomes  opaque  upon  heating.  Anally  milky,  and  at  14O''-180''  bubbles  up  and  metH 
Warm  alcohol  dissolves  18-25  p.  c,  and  warm  etber  40-42  p.  c.  Found  with  sumnite  oa  tbe 
shores  of  the  Baltic.   Named  from  6«danufn,  Latin  name  of  Danzig. 

Glkbsitk  0.  Helm,  Schriften  G«.  Danzig.  6,  No.  1-3,  391,  1881.  A  resin  occurring, 
like  gedanite.  with  succinite  oa  the  shores  of  the  Baltic  It  is  pmuliar  in  tbe  presence  irf  nisuie 
spherical  cell-like  forms,  discerned  by  the  microscope.  Fracture  oondioidal.  H.  -  i 
G.  =  1  015-1  027.  Luster  greasy.  Color  red -brown  and  translucent  to  brown  or  bcoviiiA 
black  aod  opaque.    Analysis : 

C  79-86  H  9-48  O  10  73  S  0-44  100 

Behaves  nearly  like  succinite  with  aolveota.  When  heated,  begins  to  swell  up  at  130*,  girio; 
off  white  fumes,  and  at  300°  melts  to  a  thldc  liquid.  Contains  no  aucdnic  acid,  but  pr&blr 
formic  acid.  Named  glesdtefrom  j'ffwwn  or^Iovum,  &nameapi^ed,a8  n<AedbyTadtiis,toilu 
amber. 

RchXnitb  O.  Helm,  Schrift.  Ges.  Danzig,  7.  No.  4,  186,  1891.  Rum&nischer  Berast^ 
A  yellow  amber-like  resin  obtained  from  different  points  in  Rumania,  as  in  sandstone  in  tbe 
Bnseo  district,  at  Telage  in  the  Bobosa  distitet,  etc   Color  brownl^  yellow  to  brown,  aeldw 

SUow.   Transparent  to  translucent.   Occtirs  In  brittle  masses,  witb  flat  '^cb^idal  baetme. 
,«=a-6-8.   G.  =  1-048-1-105.  Aoalyris: 

G  81-64  He-65  07M  B  MS  =  100 

In  alcohol  6*6  p.  c.  dissolves  ;  in  ether  14'4  p.  c.  ;  In  chlorofoim  11-8;  in  benzene  14-8.  Not 
acted  upon  by  nitrtc  acid  In  the  cold,  but  when  warmed  oxidized  to  a  yellow  crumbling  sub- 
stance.  Melts  without  previous  swelliiig  up  at  800°.   In  a  g^ass  retort^  a  watery  fluid  is  distHkd 
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over  wUb  evolution  of  bydrogeD  sulphide  and  carbon  dioxide  ;  then  follows  a  thick  reddtah 
brown  oil,  wbile  wbtte  floe  crystals  lorm  fn  ihe  neck  wbicb  consist  of  succinic  acid;  the  amount 
of  the  last  varies  in  different  samples,  in  four  cases  0*8,  0*0,  1*83,  8'S  p.  c. 

SiMSTlTE  0.  Helm  A  H.  Coawmt*.  Scbrlften  Ges.  Danzig,  5,  No.  1-2,  298  et  at.,  1881.  [Mal- 
pighla.  1,  4U,  ia86  ;1  Belm,  Scbriften  Oes.  Danzig,  7.  No.  4, 196,  1891.  A  resin  near  amber  from 
near  Mt.  Eina.  Sicily.  Kemarkable  for  its  deep  red  color  nod  often  showing  a  beautiful  fluo- 
rascence.  It  is  usually  gamei  red  to  dark  red  in  color  and  by  reflected  liKbt  appears  nearly 
black ;  sometimes  ligliter  yellowisb  red.   O.  =  1063-1  068.   Analysis  gave  Helm  : 

C  69-48  H  9-24  O  20-76  S  0  52  =  100 

It  contains  only  0*4  p.  c.  succinic  acid,  but  more  sulphur  in  the  form  of  an  organic  acid  than 
succinite  ;  Helm  found  0*53  In  a  light  colored  Und,  0-67  in  a  dark  red,  and  2  i  p.  c.  in  the  black 
varieties.  Ether  dissoWes  27  p.  c,  alcohol  dissolves  21  p.  c.  and  hu  alcoholic  solution  of  potash 
88  p.  c. 

Conwentz  mentions  a  resin  resembling  amber  from  Tucatau,  near  vmetlte. 

Krantcitb  (Fossiles  Harzfr.  Nienburg.  Krantzit  C.  Bergemann,  J.  pr.  Ch.,  76,  69,  1859). 
Near  succinite.  Occurs  In  small  grains  and  masses  of  a  light  yellow  or  greenish  yellow  color, 
but  reddidi  or  brownish  externally.  O.  —  0'968.  Kauer  tender,  ecclile  and  somewhat 
elastic   The  exterior  has  O.  =  1-008.   Anal.— Londolt: 

G  79-25  H  10-41  O  10  S4  a.  100 

Corresponding  nearly  to  the  formula  CtiiH(t04. 

Only  4  p.  c.  soluble  in  alcohol,  and  6  p.  c.  in  ether :  and  only  softens  In  turpentine.  In 
sulphuric  iicici  gives  a  bruwii  solution.  Fuxos  at  225°,  and  becomes  perfectly  fluid  at  288';  and 
at  a  higher  tem(>emture  yields  gas  and  products  of  distillation.  The  ether  solution  affords  a 
brownish  amorphous  substance,  which  is  elastic  like  caoutchouc  at  12°,  and  fuses  at  150°. 

SiEOBCRGiTE  A.  LoMulx,  Jb.  Mln.,  1S8,  1875. 

A  resin  from  the  brown-coal  formation  in  the  neighborhood  of  TroIsdOTf  and  Slcgburg  in 
the  region  of  the  Lower  Khlne.  Occurs  in  concretionary  masses  in  which  the  resin  is  mixed 
with  somi  50  p.  c.  or  more  of  quartz  snnd.  which,  in  the  form  of  smalt  granules,  it  cements 
together.  H.  —  2-2  5.  Color  gold-yellow  to  brownish  red  or  hyacinth -i-ed.  Analyses, 
Jjasaulx,  of  two  samples  after  deducting  sand  : 

1.  C  85-14  H  7-90  O  6  96  =  100 

2.  81-87  0-86  18-37  =  100 

Partially  soluble  Id  alcohol;  also  partially  in  ether,  which  Is  colored  yellow  and  after 
«TapoTation  yields  a  yellow  oil  without  sepamtion  nf  crystals.  Melts  and  bums  readily  with  a 
yellow,  smutty  flame  giving  an  aromatic  odor;  yields  a  light  greenish  yellow  oil  on  distillation, 
but  no  succinic  acid. 

Later  invesligiited  by  Klinper  and  Pilschki  (Ber.  Ch.  Ges..  17.  2742,  1884).  They  obtained 
from  600  grains  of  the  crude  siibslunce.  113  c.c.  of  a  light  oily  liquid  and  10  c.c.  of  an  acid 
watery  liquid ;  In  the  distillntiou  »tyrul  da  gr.)  and  cinnamic  acid  (4-4  gr.)  were  deducted; 
benzene  and  toluene  were  present  in  small  qiiautity  only, 

Walchowitb.  Bergpoch  pt.  (fr.  Walchow)  Estner.  Min.,  3,  Ite  Abth.,  114.  1800. 
Retinit  von  Walchow  Sehrdtter,  69,  87,  1848.  Walcbuwit  Haid.,  Ueb.,  99,  1848,  Handb.,  574. 
1845. 

lu  yellow  translucent  masses,  often  striped  with  brown.   Luster  resinous.   Fracture  con- 
^hoidal.    Translucent  to  opaque.    H.  =  l'5-2    G.  =  1-O-1-069;  an  opaque  variety  1086. 
BatiO  for  C,  E,  O  =  40  :  64 :  Si.    Anal.— SchrOtter,  Pogg.,  B9,  61,  1848. 

I C  80-41  H  10-66  O  8-1»3 

Fuses  to  a  yellow  oil  at  and  bums  readily;  becomes  transparent  and  elastic  at 
140°.  But  it  is  a  mixture,  as  alcohol  takes  up  1-5  p.  c,  and  ether  7-5  p.  c.  Forms  a  dark 
brown  solution  in  sulphuric  acid. 

Occurs  in  brown  coal  itt  Wtdchow,  in  Moravia,  and  formerly  called  BeliniU.  £stner  also 
mentions  a  honey-yellow  resin  from  L'ttigshof  in  Moravia  (called  Bernstein  in  the  Abh.-BOhm. 
Oes.,  3,  8),  and  another  of  a  similar  color,  but  a  little  greenish,  from  Lilezko  in  Moravia. 

Chkmawinite  B.  J.  Harrington.  Am.  J.  Sc.,  42.  332.  1891. 

A  resin  related  to  amber  occurring  In  small  frngmenls,  from  the  size  of  a  pea  to  that  of  a 
robin's  egg  or  larger,  on  a  low  beach  on  Cedar  Lake  near  the  mouth  of  the  north  Saskatchewan. 
It  forma  from  Ave  to  ten  per  cent  by  volume  of  the  sand  and  vegetable  debris,  and  along  a  mile 
of  the  beach  it  was  estimated  to  be  fotmd  in  a  baud  thirty  feet  wide  with  a  minlmnm  depth  of 
two  feel  (Tyrrell). 

Fracture  conchoidal.  H.  =  2'5.   G.  =  1'055.    Color  pale  yellow  to  dark  brown.  Becomes 
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electric  on  frictloD.  Ratio  for  C  :  H :  O  =  40  :  62-79  :  3'56.  or  not  far  from  reoent  copili  froa 
lodis.   Analysis  of  material  dried  in  taeuo  over  sulpburlc  acid : 

I    G  79-96  H  10-46  O  9  49  AjeA  0  09  =  100 

In  absolute  alcohol,  after  3^  hours,  21*01  p.  c.  were  dissolved;  in  absolute  ether,  aft^T  1 
hours,  24'U4  p.  c.    Heated  in  a  closed  tube,  begins  to  soften  at  150°,  and  at  180M90"  <XfUtd 

f tressed  into  a  single  mass;  at  800°  became  soft  and  elastic,  but  did  not  melt  into  a  Uowinc 
iqufd  and  had  darkened  somewhat  from  partial  decomposition.   Yielded  do  crysulsof  t<K- 
cinic  iicid  in  a  retort. 

Named  Chemawinite  from  Chemahawin  or  Chemayiu.  the  Indian  name  of  a  Hudson  Bar 
post  riot  far  from  where  the  resin  occurs.    Probably  derived  from  one  of  the  Tertiary  or  Crv'i- 
ceous  lignites  occurring  on  ihe  Saskatchewan.    Some  of  these  are  known  to  contain  resins. 
of  which  was  found  by  Harriiiglon  to  be  near  the  above,  with  H.  =  2,  G.  =  1066,  and  di» 
solved  in  absolute  alcohol  to  29'<t0  p.  c. 

DuxiTE  ZJotfiter,  Vh.  G.  Reichs.,  145,  1874.  A  resin  from  the  lignite  of  Dux.  Bohemia. 
Opnqne.  Color  dark  browu.  G.  =  1-13S.  Melts  at  246'.  Fischer  obtained,  besides  3-73  wa-.tr 
and  l-»4  ash  :  C  78-25,  H  814,  O  13-18,  S  0-42  =  100.    Near  walchowite. 

MuCKiTB  von  Schrockinger,  Vh.  Q.  Reic-hs.,  387,  1878.  A  resin  from  the  coal  bfd<  tt 
Neudorf,  Moravia,  disseminated  in  mioutc  particles,  and  In  smnll  Innds.  Color  opaque  yellcw, 
or  light  brownish  yellow,  and  transparent  to  translucent.  H.  =  1-3.  O.  =  1*0025.  Anal.— 
DietHch : 

i    G  70-23  H9-57  O  11*21.  correspondiDg  to  CHsiO. 

Fuses  between  290°  and  810°.   In  alcohol,  14  p.  c.  dissolve;  in  ether,  40  p.  c,  both  ^caving 

a  yellowi3h  brown  residue. 

Neudorfitk  J.  von  Bchrockinger,  Vh.  G.  Reichs.,  887,  1878.  A  resin  occurring  in  «  rca! 
bed  at  Neudorf,  Moravia.  Color  pale  yellow.  Luster  waxy.  Fracture  conchoidal  G.  =  l-OJ^i- 
1-060.    Anal.— Dietrich  : 

C  78  04,  H  9-84,  O  11-98,  N  0-14,  con-esponding  to  C,eH„0,  =  C  78-26,  H  10'14,  O  11-6C  lOa 

Fuses  at  280°.   Dissolves  in  ether,  leaving  a  whitish  yellow  resinous  powder. 
ScBRAUFiTE  J.  voTt  8ehi'dckinffer,\h.  O.  Reichs.,  134.  1875. 

Occurs  in  small  masses  and  In  layers,  In  the  schistose  sandstone  (Carpathian sandstone),  nev 
Wamnia,  in  Bukowina.  Fractui-e  semi-con choidal  to  .splintery.  H.  =  2-3.  G.  =  rO-Mi 
Color  hyacinth'  to  blood-red.  Translucent.  Melting  point  826°,  when  decomposition  goei  dd. 
Partially  soluble  iu  alcohol,  benzene,  and  chloroform;  completely  soluble  in  sulphuric  actd,  'be 
larger  portion  of  Ihe  resiu  separating  as  a  gi-ayish  yellow  slimy  mass,  upon  dilution  with  inn- 
Formula:  CiiHi«0„  requiring  :  C  73-8S,  H  8-89,  0  17-78=  100.    Anal.— Dietrich  : 

C  78-81  H  8-82  O  17'37 

With  this  resin  correspond  also  a  resin  from  Mizun  and  HOflein,  and  less  closely  other 
from  the  neighbortiood  of  Lemberg.  Sclir&ckiuger  proposes  to  include  the  several  occmrT«Dce 
under  the  name  Sckmufite,  after  Prof.  A.  Scbrauf,  of  Vienna. 

This  is  near  the  resin  from  Lebanon,  see  p.  1004;  cf.  also  John,  Vh.  G.  Reichs.,  157$. 
and  BroHTier,  Jahr.  Ver.  WUrtt.,  34,  86.  1878. 

A  resin  near  sfthrauflte  is  mentioned  by  J.  Stuart  Thomson  as  found  with  the  cotl  tt 
FiiuMliouse,  Midlothian,  Scotland,  Min.  Mag.,  7.  215,  1887. 

Jadlingite  Zepharovieh,  Ber.  Ak.  Wien,  16.  866,  1855. 

A  resin  occurring  in  the  Janling,  near  St.  Viet,  in  Lower  Austria.  It  somewhat  resemblte 
amber.  Is  hyacinth  re<I,  translucent  iu  tbiu  splinters,  may  be  rubbed  to  ayellow  powder  betwtra 

the  tinkers,  iind  has  H.  =  3'5,  G.  =  1-098-1  111.  By  the  action  of  carbon  disulphide  a  resia- 
like  subsljince  was  obtained  from  this,  which  was  brownish  yellow  in  color;  brittle;  al  50. 
siificns,  at  70'  liquid.  Easily  soluble  in  alcohol  and  ether.  Aromatic  odor  when  heain]. 
Kn'io  for  C.  H.  O  =  39  :  60  :  4i  =  Ca»H*i,0.,  Ragsky,  who  obtained  :  }  C  77-»7,  H  10  14, 
O  II '89  —  ion.    Not  soluble  in  a  carbonated  alkali,  and  scarcely  at  all  in  a  potash  solution. 

A  fiefa-jnti  ling i(e  was  obtained  from  the  residue,  after  the  treatment  with  carbon  disulphide. 
by  till!  action  of  i-ther.  (?o1or  brownish  yellow.  Softens  at  135°,  and  becomes  liquid  at  180*. 
Dissolvt-s  easily  in  alcohol  and  ether,  but  not  in  carbonated  alkali  or  carbon  disulphide.  Ratio 
for  ( ',  H,  O  =  40 :  ^ :  81:  or  IB  :  34  :  4,  Ragsky,  who  obtained  :  |  C  70  90.  H  7  S3.  O  311: 
=  100.   It  contains  double  the  oxygen  of  the  preceding,  with  less,  proper  I  iooally,  of  hj-drofei. 

UBFrKiTE  La  Cnva  [J.  connais.  mMicale.  Paris,  18521.  Zte  ,  Min.,  2,  58,  1874 

A  resin  found  in  the  lignite  of  Montorio,  near  Feramo.  Abruzzes.   It  is  amorpboDi,  is 

small  scales.    Very  soft.    Fragile.    Color  white.     CompositlOD.  Ci«HifO(  =  CtraoB  Tf-Ot 

hydrogen  10-8,  oxygen  10  B  =  100.   Analysis : 

C  77  77  H  11  18  O  11  05  =  100 
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Soluble  In  ether  and  Id  absolute  alc(Aol,  and  od  boiliDg  sepuates  io  nuuses  or  small  cryitals. 
Wto  soluble  iu  boiling  caustic  potash. 

KOflachitb  Doelter,  Mitth.  Ver.  Steiennark,  p.  08.  1878. 

▲  realu  from  Laukowitz  near  K&llach  In  Styria,  where  it  occurs  \u  the  Tertiary  brown  ooal. 
Fracture  coochoidal.  Q.  =  1-^1  25.  Color  dark  brown,  but  reddish  browu  iu  fine  splioters, 
Becomes  electric  with  friction.  Compositioo,  CisUtiOi  =  Carbon  82'it,  hydrogen  10'2,  oxygen 
7-5=100.   AuaiyslB.  Andreaach : 

G  83-28  H  10-28  O  7-49  =  100 

Meltiag  point  98'.  but  becomes  soft  at  a  lower  temperature.  Easily  soluble  In  ether; 
soluble  in  carbon  dlsulphide,  but  insoluble  In  alcohol  and  caustic  potash. 

AxBSiTB.  Ambrit  (fr.  N.  Zealand)  HochaUtin-,  v.  Haver,  Th.  Q.  Beichs.,  4, 1861.  Am- 
berite. 

Amorphous;  in  large  mnsses.  H  =  2.  G.  =  1*034.  Luster  gi-easy.  Color  yellowish 
gray.    Subtmnsparent.    Strong  electric  oo  friction.    Fracture  coochoidal. 

llatio  deduced  for  C,  II,  O  =  40  :  06  :  6  »  Carbon  76-88,  hydrogen  10-54.  oxygen  12  77. 
VoQ  iiauer  makes  the  ratio  82  :  36  :  4,  which  la  not  nearer  the  analysis  than  the  above. 
Anal.— K.  Maiy.  1.  c: 

f  C  76*58  H  10-08  O  12-70  Asb  0-1S 

Wholly  insoluble  in  alcohol,  ether,  oil  of  turpentine,  benzene,  chloroform,  and  dilute  acid. 
Burns  with  yellow  smokiug  liame.    The  ash  contains  iron,  lime,  and  soda. 

Occurs  iu  masses  as  mrffe  aa  the  head  in  the  prOTiuce  of  Auckland,  N.  Zealand,  at  the. 
Hawakawa  colliery.  Bay  of  Islauds,  at  Waikato  and  at  Uhangarei.  It  much  resembles  the 
resin  of  the  Dammara  AuttrtM»,  or  Kauri  gum,  which  abouuds  ou  the  island,  and  is  often 
expui-ted  with  It. 

BucABAHANOiTE.  Resine  de  Bucaramanga  Bou$nngaulty  Ann.  Ch.  Phys.,  6,  907,  1842. 
Resembles  amber  in  its  pale  ye'low  color.    6.  above  1. 

Ratio  for  C,  H,  O  =  42  :  66  ;  8i  =  Oarbon  82-7,  hydrogen  10'8,  oxygen  6  5  =  ICQ.  Insol- 
uble in  alcohol.  In  ether  softens  and  becomes  opaque.  Fuses  raisily,  and  bums  with  a  little 
smoky  Uame,  leaviug  no  residue.    Yields  do  succiuic  acid. 

An  aualysis  gave  Bouasingault:  G  82  7.  H  10-8,  O  6'6,  N  fr.  =  100.    0.  B..  96. 1453, 1888L 

HOSTHORNITB  H.  Hofer,  Jb.  Mic,  p.  561,  1871. 

In  lenticular  masses  in  coal.  G.  =  1*076.  Luster  greasy.  Color  brown,  with  garnet-red 
Toftections;  In  thin  splinters  wine-yellow.   Composition,  Ci«HteO.   Anal.— Hitteregger,  1.  c: 

I    C  84-42  H  1101  O  4-57  =  100 

At  96'  commences  to  melt  to  a  viscous  brownish  red  mass,  which  at  160°  gives  off  bub- 
bles and  at  205°  white  fumes;  heated  U)  225°  the  evolution  of  gas  ceases,  leaviug  a  tliiu  dark 
purplish  red  tluid.  Insoluble  in  dilute  nitric  acid,  as  also  in  potash  or  alcohol.  ISligbtly  soluble 
m  warm  ether  and  entirely  so  In  warm  oil  of  turpentine.  Completely  soluble  iu  benzene  at 
ordinary  temperatures.    From  Souuberge,  Carinthla. 

COPALITE.  Fossil  Copal,  Highgate  Resin.  Aikin,  Min.,  64,  1815.  Retlnlte  pt.  Oloek.,  MIu., 
372.  1831,  Haid  ,  Handb..  574.  1845.  Fossil  Copal  J.  F.  W.  Johmton,  Phil.  Mag.,  U,  87,  18S9. 
Copal iue //atum.,  Handb.,  1900,  1847. 

Like  the  resin  copal  In  hardness,  color,  luster,  transparency,  and  difficult  solubility  in  alco- 
hol. Color  clear  pale  yellow  to  dirty  gray  and  dirty  brown.  Emits  a  resinous  aromatic  odor 
when  broken.    G.  =  l  OlU  Johnston;  105  Ba»tock;  1058  £.  Indies,  Kenugott. 

Kalio  for  C,  H,  O  =  40  :  64  : 1  =  Carbon  85-7,  hydrogen  11-4,  oxygen  2  0  =  100.  Anal.- 
1.  2.  Johnston.   6,  Duflos  [Mln.  Unters.,  2,  1881].  Min.,  9th  £d.,  p.  m 

C              H  O  Ash 

1.  Yellovstrp.                     -85  677  11-476  2-B47  —  =  100 

2.  Gray  85  408  11  787  2-669  O'lSO  =  100 
8.  E.  Indies                        85-78  11  50  2-77  —  =  100 

Volatilizes  in  the  air  by  a  gentle  beat.  Bums  easily  with  a  yellow  flame  and  much  smoke, 
and  ha^ly  any  perceptible  ash.  Slightly  acted  upon  by  alcohol.  Kenngott's  mineral  closelT 
resembles  the  Highgate  copallte  in  its  honey-yellow  color,  and  its  action  with  heat  and  alcohol. 

From  the  blue  clay  (London  clay)  of  Hlghvate  Hill^  near  London,  from  whence  it  is  called 
Highgate  resin.   It  occurs  In  irregular  pieces  of  a  pate  honey-yellow  color. 

AxBBOSiNK  C.  U.  Shepard,  Rural  Carolinian,  1,  p.  811.  In  rounded  masses.  Coloryellow* 
ish  to  clove-brawn.  PVacture  coiicholdal.  Luster  resinous.  Becomes  electric  ou  friction. 
Melts  at  about  250"  to  a  clear  yellowish  liquid,-  softens  at  a  lower  temperature.   Gives  oB  "  8U0> 
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cintc  acid  before  melting  ";  on  fusion  gives  an  agreeable  balsam-like  color,  unlike  that  from  the 
resins,  oi  ordinary  pines,  ami  a  dark  brown  non-volatile  fluid  remains  as  long  as  the  melilng  hest 
is  kept  up.  Combustible,  leaves  no  ash.  Soluble  for  the  most  part  in  oil  of  turpeuiiue.  alcohol, 
ethvr,  aud  chloroform,  us  ahto  iu  potash.  Stated  to  have  been  found  in  the  pbusphaiic  beds  near 
Charleaton.  C.  (It  has  been  suggested  that  this  may  be  odIv  a  modem  resin  which  has  been 
■ubjerted  to  the  action  of  salt  water.) 

Ajkitb.    a  resiu  near  amber,  Ajka,  Hungary  (Bull.  Soc.  MIn.,  X,  186,  1878). 
Whbkleritb  0.  Loeui,  Am.  J.  Sc.,  7,  571,  1874. 

A  reaiu,  yellowish  in  color,  found  in  the  Cretaceous  beds  of  northern  New  Mexico,  filling 
the  tiaeures  of  the  lignite,  or  interstmtifled  in  thin  layers  in  it.  Moat  abundantly  observed  in 
the  vicinity  of  Nadmiento.   Two  analyses  gave  Loew  : 

1.  G  78  07  H  7-95  O  und$t. 

2.  78-87  7-88 

These  agree  closely  with  the  formula  n(C«HiO),  where  n  is  probably  5  or  6. 

Soluljle  in  eiher,  less  so  iu  carbon  disulphide.  Iu  couceutraled  sulphuric  acid  dissolves 
producing  a  dark  brown  solution,  from  which  it  Is  precipitated  by  water.  In  alcohol  the  pria- 
cipal  portioD  is  readily  dissolved,  while  a  small  part  remaiua  insoluble.  The  hot  alctAolic 
extract  of  the  resin  deposits,  on  cooling,  a  few  yellow  flocculi.  The  solution,  on  evapontion, 
gives  a  yellowish  resin  very  brittle,  and  becoming  strongly  electric  on  friction;  it  melts  at  15i*. 
JNamed  for  LieuU  O.  M.  Wheeler.  U.  S.  Army. 

loNiTK  8.  Pumelt.  Am.  J.  Sc.,  16,  158,  1878.  A  fossil  hydrocarbon  found  In  a  more  or 
less  impure  condition  In  the  lignite  of  lone  Valley,  Amador  County,  California.  Siruciui« 
firm,  earthy.  Color  brownish  yellow.  Partially  soluble  in  cold  alcohol,  largely  sulubk-  ia 
ether,  completely  so  In  chloroform.  A  brown  tarry  oil  containing  a  small  quantity  of  puafflo 
la  sepamted  by  dry  distillation.   Exact  chemical  nature  unknown. 


EuosHiTE.   Erdharz,  Kampferharz,  Euosmit,  O.  W.  OuvOel,  Jb.  Mln.,  10, 1864. 

Amorphous,  in  masses  of  a  brownish  yellow  color,  or  like  that  of  cherry  gum,  and  looking 
like  common  pitch.  H.  =  1-5.  G.  =  1-3-1-5.  Brittle.  In  thiu  [deces  transparent,  fracture 
concboidal.  Strongly  electric  on  friction.  Has  an  odor  between  that  of  resin  and  that  of 
camphor.    Dissolves  easily  in  cold  alcobol  or  ether,  and  hot  oil  of  turpentine. 

Rntio  of  U,  H,  O  =  17  :  29  :  1  =  Carbon  81-9.  hydrogen  11-7.  oxygen  6  4  =  100.  Afforded 
0'84  of  ash.  The  ratio  is  almost  identical  with  that  of  leucopetrite.  Melts  at  77°,  and  burns 
with  a  bright  flame  and  very  aromatic  odor.  Solutions  of  the  alkalies  dissolve  only  a  little  of  it, 
after  long  action. 

From  clefts  in  brown  coal,  at  Baiershof ,  near  Thumsenreuth,  in  the  flchtelgebtrge,  and 
derived  probably  from  a  kind  of  Conifer,  and  one  resembling  the  CuprMftitosqrfDn  Mafwaii 
GdpperU 


BathvUUto.  Bathvillite  C.  Qr.  WilUanu,  Ch.  News,  7,  188,  1868.   Torbanite  pt 
Amorphous.    Dull,  and  of  a  fawn>brown  color,  looking  somewhat  like  wood  In  the  laM 
stage  of  decay.    Opaque.    Q.,  after  removing  air  of  pores  l>y  air-pump,  about  I'Ol.  Veiy 
friable,  but  this  characteristic  may  not  be  essential  to  the  species.     Insoluble  in  benzene. 
Torbanite  has  II.  =  8  25;  G.  =  l  loHeddle;  color  clove-brown;  powder  yellowish;  tough. 

Oomp.— Ratio  for  C,  H,  O,  from  the  analyses.  40  :  68  :  4,  or  near  that  of  succinite.  =  Carboa 
78-43.  hydrogen  1111.  oxygen  10-46  =  100.  The  ratio  40  :  66  :  4  is  less  near,  giving  the  per- 
ceuiage:  Carbon  78'7,  hydrogen  lO'o,  oxyi^en  10  8  =  100.  Anal. — 1,  Williams,  1.  c;  1<^  same 
with  ash  excluded.   8,  Miller;  2a,  same  with  ash  excluded. 


C 

H 

0 

Ash 

1. 

BathvUlitt 

58-89 

8-56 

1  28 

26-32  = 

100 

la. 

78-86 

11-46 

9-68 

100 

3. 

Torbanite 

03-10 

8-91 

8-21 

19-78  = 

100 

2a. 

n 

78-67 

nil 

10-22 

100 

Williams  refers  here  the  torbanite  analyzed  by  Miller.  Other  analyses  of  torbanite  give  less 
oxrgen.  The  oxygen  includes  a  little  nitrogen  and  sulphur.  Williams  makes  the  fonnuU 
C.UlxiO,  =  Carb<m  78-60,  hydrograi  10  92,  oxygen  10-^,  agre^ng  hardly  as  well  with  the 
analyses  as  the  above. 

Does  not  melt  when  heated.  In  a  platinum  crucible  affords  a  fatty  odor,  and  boras  wftfa  a 
dense  smoky  flame.   No  action  with  moderately  dilute  nitric  acid;  omnpletdy  carboDlasd 
concentrated  sulphuric  acid. 
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Ob8.—BatlivilHle  occurs  id  the  torbimite  or  Boghead  real  (of  the  Carboniferous  formatioD), 
adjoiuiug  the  lands  of  Torbaoc  Hill,  in  the  groiiuUs  of  Bathvitle,  Scotland.  It  forms  lumps 
which  hll  cavitieit  in  the  torbauite.  Other  ciivities  are  occupied  by  calcile,  pyrite,  etc.  It  may 
be  au  altered  lump  of  resin;  or  t\m  material  which  has  filtrated  iuto  the  cavity  from  the  sur- 
Toundiiig  turbanlte. 

The  auulysis  of  Aliller  shows  that  some  of  the  torbanite  bas  the  same  compositioo.  As 
proof  of  ihe  absolute  purity  of  the  substances  analyzed  could  not  be  bad,  the  results  are  open  to 
sraue  doubt,  as  Willtnms  observes. 

ToRBAitiTB.    Torbauite,  although  related  to  caanel  coal,  has  a  very  nearly  uniform  com- 

nition,  according  to  all  analyses  thus  far  made,  excepting  that  of  Miller,  and  this  cotiipositioa 
ike  that  of  brttlivillite.  excepting  less  oxygen.  It  corresponds  very  nearly  with  the  formula 
CioIIobOi.tt  —  Carbon  82'19,  hydrogen  ll'B4,  oxygen  6'17.  The  mean  of  five  analyses  (see 
5th  Ed.,  p.  757)  is,  Carbon  Sl'in,  hydrogen  II  48,  with  oxygen  about  6-0.  nitrogen  1-37  =  100; 
excluding  the  uitrogen.  C  »2-2ti,  H  11 '54.  O  6  08  =  100.  Less  than  li  p.  c.  of  torbauite  Is 
soluble  in  naphtha  (Fyfe). 

Retinellite.  Pari  of  Bright  Yellow  Loam  (fr.  Bovey)  so  saturaled  with  petroleum  that 
it  burns  like  aeiiling-w:ix,  /  JtfiVic.*,  Phil.  Trans.,  61.  536,  1760;  Bitumen  from  Bovey,  Ketin 
Bsphaltum.  llairheti,  ib..  402,  1K04:  Retinite.  Hesin  of  Retin  Asphalt,  Retiuic  Acid,  J.  F.  W. 
Jt^Htion,  Phil.  Alag..  12,  560.  lUHtj    Hetiuellite  i>ana. 

liesin-like.  Liglit  brown.  Begins  to  melt  at  121*.  Is  perfectly  fluid  &t  160°.  and  gives 
off  a  resin-like  odor  at  100°.  Soluble  iu  alcohol,  still  more  freely  in  ether.  Ratio  for  C,  H,  O 
=  21 :     :  3  =  Carbon  70-8,  bydrogeu  8  6,  oxygen  14-6  =  100.   Analysis :  Johnston,  1.  c. 

C  76-86  H  8-76  O  14-80  =  100 

Johnston  describes  salts  of  retinic  acid  with  silver,  lead,  and  Hme. 

The  relinasphalt  of  Hatchett,  from  Ihe  Tertiary  coal  of  Bovey  in  Devonshire,  from  which 
alcohol  separates  the  above  species,  occurs  in  ruuudisb  masses,  having  H.  ~  l-3'5;  G.  =  1'185 
Hatclielt;  luster  slightly  resinous  iu  the  fracture,  often  earthy  externally;  color  light  yellowish 
brown,  somelimes  green,  yellow,  reddish,  or  striped;  and  is  subtransparent  to  opaque;  often 
flexible  and  elastic  when  lirst  dug  up,  though  brittle  ou  diring.  Johnston,  after  drying  the 
retinaspbalt  at  800°,  obtainetl  S3-0'.i  p.  c.  of  resin  soluble  in  alcohol,  S7-45  of  Insoluble  organic 
matter,  and  13-33  of  ash  =:  100.   The  insoluble  portion  has  not  been  Investigated. 

XYI.OHETINITB.  Xyloretin  Forchhammer,  J.  pr.  Ch.,  30,  450,  1840.  Hartiu  SchrdUer, 
Pogg.,  69,  45,  IMS.    Psathyrit  Qloeker,  Svn.,  8.  1847. 

Massive,  but  crystallizes  from  a  naphl  ha  solution  in  needles  of  the  orthorhombic  srstem. 
O.  =  1*115  bartine.   Color  white.   Pulveiizes  in  the  fingers.   Without  taste  or  smell.  Soluble 

in  ether. 

Ratio (Rg.)forC,  H,  O  =  42  :  58  :  6  =  Carbon 78-51.  hydrogen 9  05,  oxygen  13-44.  Ct«Hi«0|. 
deduced  by  SchrOtter,  corresponds  bettev  with  the  analyses.  Anal. — 1-8,'  SchrOtter,  1.  c, 
4,  5,  Forchuammer,  1.  c. 


C 

H 

0 

Fusing  T. 

1. 

Hartine 

78-26 

10-92 

10-82 

=  100 

810° 

3. 

78-46 

11-00 

10-54 

=  100 

S. 

78-38 

10-85 

10-82 

=  100 

4. 

XyloreUniU 

7000 

10-98 

998 

=  100 

168' 

5. 

It 

78-57 

10*81 

10-63 

=  100 

The  AorftM  is  a  white  resin  separated  by  ether  from  a  resin  obtained  from  (he  brown  coal 
of  Oberhart.  No.  1  la  AarftVie  as  separated  in  an  amorphous  condition  by  means  of  naphtha; 
and  2,  8,  crystallized  from  an  ether  solution.  {Besides  the  hartine,  two  nmnrphons  browu 
resios  were  also  obtained  from  the  solution.)  X:yjOT*(;fi-ntVe  was  derived  by  Fort-hliammur  through 
tbe  action  of  alcohol  on  fossil  pine-wood  from  the  marshes  of  Iloltegaard  in  Denmark. 

SciJCRETiNiTE W,  Mallet,  Phil.  Mag.,  4,  261,  1852. 

In  small  drops  or  tears,  from  the  size  of  a  pea  to  that  of  a  haxel-nut.  H.  =  3.  G.  =  1-138. 
Translucent  in  thin  splinters.  Color  black,  but  b^  transmitteil  light  reddish  brown;  streak 
cinnamon-brown.  Luster  between  vitreous  and  re^iiuous.  rallier  brilliant.  Brittle;  fracture 
conchoidal.   Insoluble  in  alcohol,  ether,  alkalies,  and  dilute  acids. 

Ratio  for  C,  H,  O  =  ^  :  56  : 4  =  Carbon  80  0,  hydrogen  8  0,  oxygen  9-8  =  100.  Anal.— J 
W.  Mallet : 

1.  C  76  74  H  8  -86  O  10  72  Ash  3  68  =  100 

8.  77  15  9-05  10  13  3-68  =  100 

Heated  on  platinum  foil  it  swells  up,  burns  like  pilch,  with  a  disagreeable  empyreumatic 
^mell  and  a  smoky  flame,  leaving  a  coal  rather  difficult  to  bum,  aud  flnal^  Z  Ittm  gmy  ash. 
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Id  a  glnss  tube  yields  a  yellowish  browD  oily  product  of  a  oanseouB  empyreamatlc  odor.  Etca 
strong;  nitric  acid  acts  slowly  upon  it.   From  the  Coal-measures  of  Wlgan,  £DglaiuI. 

Gdiaquilutb     F.  W.  Johntton,  Phil.  Ma«..  13.  820,  1888. 

Amorphoiu.  Id  lAnre  masses  or  layers.  Yieldi  easily  to  the  knife,  and  may  be  rubbed  to 
powder.  G.  =  1*098.  Color  pale  yellow.  Luster  not  reslDous,  or  Imperfectly  so.  Slightly 
soluble  in  water,  and  largely  in  alcohol,  forming  a  yellow  solution  wfatcb  is  inteusely  bitter. 

Ratio  for  C.  H,  O  -  40 : 52  : 6  Carbon  7e  e7,  hydrogen  817,  oxygen  1516  =  100 
JubiiBlon.  Begins  to  melt  at  ttO}",  but  does  not  flow  easily  till  near  100°.  As  il  cools  becomes 
viacid,  and  may  be  drawn  into  fine  tenacious  threads.  Soluble  in  cold  sulphuric  acid,  forming 
a  darlc  reddish  brown  solution.  A  few  drops  of  ammonia  put  Into  the  alcoholic  solution  darken 
the  color,  and  finally  ciiauge  it  to  a  dark  brownish  red. 

Stated  to  form  an  extensive  deposit  near  Guyaquil  Id  South  America. 

MiDDLBTONiTK /.  F.  W.  JohtuUm,  Phil.  Mag.,  13,  261,  18^. 

Id  rounded  masses,  seldom  larger  than  a  pea,  or  In  layers  a  sixteenth  of  an  inch -or  less  in 
thickness,  between  layers  of  coal.  Brittle.  G.  =  1'6.  Luster  resinous.  Color  reddish  browD 
by  reflected  light,  and  deep  red  1^  transmitted;  powder  light  brown.  Tran^rent  in  small 
fragments.  No  taste  or  smell.  Ksckens  on  exposure.  Only  a  trace  dissolved  by  boiling 
alcohol,  ether,  or  oil  of  turpentine.   Not  altered  at  210". 

Ratio  for  C.  H ,  O  -  40  :  44  :  2  =  Carbon  86-88,  hydrogen  7-93.  oxygen  5-75  =  100.  Johnsloo 
obtained:  \  Carbon  86-21,  hydrogen  808,  oxygen  5-76  =  100.  On  a  red  cinder  bums  like  Tesin. 
Softens  and  melts  iii  boiling  nitric  acid,  with  the  emission  of  red  fumes;  a  brown  flocky 
precipitate  falls  on  cooling.    Soluble  in  cold  conceutrated  sulphuric  acid. 

Occurs  between  layers  of  coal  about  the  middle  of  the  Main  coal  or  Haigh  Moor  seam,  at 
the  Hiddleton  collieries,  near  Leeds,  in  thin  layers  and  masses,  rarely  thicker  than  ^  in.,  and 
little  rounded  masses  seldom  larger  than  a  pea;  also  at  Newcastle. 


Tnsmanite.   Reslniferous  Shale  (fr.  Tasmania).  Catal.  Intemat.  Exhlb.,  18(0.  Tannsnite 

A.  S.  ChuTdi,  Phil.  Mag..  28,  465,  1864. 

In  disks  or  scales  thickly  disseminated  through  a  laminsted  shale;  average  diameter  of  scales 
about  0  03  in.  Fracture  concholdal.  H.  =  2.  Q.  =  I'lS.  Luster  resinous.  Color  reddish 
brown.  Trausluceut.  Not  dissolved  at  all  by  alc<Aol>  ether,  benzene,  turpentine,  or  csrboa 
disulphide,  even  when  healed. 

Oomp.,  etc. — No  action  with  hydrochloric  acid  ;  slowly  oxidized  by  nitric  acid.  Readily 
carbonized  by  sulphuric  acid,  with  evolution  of  hydrogen  sulphide.  Alkalies  in  solution  without 
action.  Bums  readily  with  a  smoky  flame  and  offensive  odor;  fuses  partially,  yielding  dly  and 
solid  products  having  a  disagreeable  smell.  Ratio  of  C,  H.  O,  S  =  40  :  62  :  3  : 1  =  Carbon 
79-2,  hydrogen  10-2,  oxygen  5-26,  sulphur  5*38  =  100.  Anal.— Church,  after  rejecting  S  U  p.  c. 
of  ash: 

C  79  -84  H  10-41  O  4  08  8  6-88 

Obs.— From  the  river  Mersey,  north  side  of  Tasmania.    The  rock  Is  called  combuttibU  tkaie, 
Trinkrritb  Q.  Ttchermak,  S.  pr.  Cb.,  2.  258.  1870,  and  Jh.  0.  Reichs.,  20,  279.  1870. 
Compact  and  amorplious.   H.  ~  1-5-2.  G.  —  1-025.  Luster  greasy.  Color  hyacinlh-iedto 

chestnut- brown.   Transparent  to  translucent.   Anal. — 1,  HIaslweU,  1.  c.   2,  Niedzwiedzki,  Vh- 

G.  Reichs..  182,  1871. 

C  H  O  S  Ash 

1.  Carpaiio  8M         11-3        8  0        4-7        None  =  100 

2.  Gams     G.  =  1-033      81-9         10-9         8-1         4-1  —   =  99-0 

Fuses  at  168°-180°,  at  a  higher  temperature  gives  off  choking  fumes.  Insoluble  in  waler^ 
and  only  slightly  in  alcohol  and  ether.    Soluble  in  hot  benzene. 

Occnrs  In  large  compact  masses  in  brown  coal  at  Carpano  near  Albona  In  Istria;  also  found 
at  Gams  nsar  Uieflau  in  Styria.   Resembles  in  composition  the  tasmanite  of  Church. 

Dysodile.  (Fr,  MvliU,  Sicily.)  Paulo  Boeeone,  Recherches  et  Obs.  Nouv.,  etc,  Amstrrd.. 
1674.  Dysodile  Cordier,  J.  Mines.  23.  275,  1808.  Meida  df  Diavok) /tof.  Stinkkohle  6<m. 
Houille  papyrac^,  Tourbe  papyracce,  P^. 

In  very  thiu  leaves  or  folia,  flexible,  slightly  elastic.   Q.  =  1*14-1*25.   Color  yellfiv  or 

greenish  gray.    Streak  shining. 

Very  intlammable,  bui-niiig  with  a  bright  flame  and  an  odor  like  that  of  asafoetida,  leaving 
an  ash  in  the  form  of  lamiiitt.  consisting  largely,  as  shown  by  Khrenlwrg,  of  the  siliceous  shells 
of  infusoria,  especially  of  Navicula?.  Di-lesse  found  (Th2se  anal.  Cbim.,  oO,  1843)  a  variety  from 
Glimbach,  near  GicRien,  to  affoni  water  aud  volatile  matters  49-1,  carbon  5'S,  ash,  45*4^  <rftbe 
last,  17-4  were  soluble  silica,  U  O  iron  sesquloxide,  and  10-0  clay. 
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Church,  Ch;  News,  34,  155,  1876,  has  obtaiaed  for  dysodile  from  Boll  near  Bono,  after 
deductiug  BAh: 

C  69  01        H  10-04        O  10*90        8  S'SS        N  1*70  =  100 
It  Is  not  certain  that  the  sulphur  may  not  be  present  as  pyrite. 

Originally  from  Mellli,  Sicily,  formlug  a  coaly  depMlt,  made  up  of  very  thin  paper-like 
leaves,  which  had  evidently  been  derived  from  the  joint  oecomprosition  and  alteration  of  vegetable 
and  animal  matter.  Reported  also  from  the  Ugntie  deposits  of  Westerwald  near  Rolt;  of  tiiegberg 
to  the  Dorth  of  the  Siebengebirge;  of  Saint  Armand  in  Auvergne;  GUmbach  oear  GiesseD;  but 
the  real  nature  of  only  the  first  oif  these  substances  has  been  investigated. 

Pyrorstinit*.  Part  of  Fyiorelln  of  A.  S.  Bbuu,  Ber.  Ak.  Wien,  12,  661, 1851;  /.  Biaiuk, 
ib.,  p.  65i.  Pyioretbiite  itana. 

Resin-like.   Deposited  In  powder  from  a  hot  alcoholic  solution  of  pyroretln  as  it  cools, 
Ratloof  0,  H,  O  =3  40:  50  :  4  =  Carbon  80*00,  hydrogen  9-33,  oxygen  10-67  =  lOO.  Analysis. 
— Stanek,  1.  c: 

C  80  08  H  9-42  O  [10  56]  =  100 

Approaches,  as  Stnnek  states,  tlie  beta-resin  of  the  resin  of  Pinut  abiet  (Johnston)  =r 
CtvHakOi,  and  also  copalvic  acid  (fr.  Copaiba  balsam),  CtgHtnOt,  and  other  related  compounds, 
showing  that  it  Is  probably  from  coniferous  trees. 

Pyroretiu  of  Reuss,  the  resin  wbicb  affords  the  above,  occurs  in  the  brown  coal,  between 
Salesl  and  Proboscht,  near  Aussig  in  Boliemlu.  It  occurs  in  masses  from  tbe  size  of  a  nut  to  tbat 
of  a  man's  liead,  and  also  in  plates  nn  inch  thick.  It  is  brittle;  of  brownish  black  color;  greasy- 
resiuous  luster;  wood-brown  powder;  H.  =  3*6;  G.  =  1*05-1 '18;  and  resembles  much  brown 
coal.  It  bums  with  a  reddish  yellow  flame,  and  a  strong  odor  like  that  of  burning  amber,  and 
leaves  a  black  coal.  It  melts  easily,  decomposing  and  giving  off  white  fumes,  and  leaves  an 
asphalt-like  mass.  Reuss  states  evidence  showing  that  it  has  probably  been  formed  by  the  action 
of  the  heat  of  a  basaltic  dike  on  a  bed  of  brown  cnal. 

Stanbkitb  is  separated  from  the  pyroretin  of  Reuss  by  boiling  alcoliol,  which  leaves  it 
behind-  Not  soluble  in  any  fluid  without  decomposition,  and  not  at  all  in  a  aolutlon  of  potash. 
Anal. — Stanek: 

I  0  76*71  H  7-80  0 16-09  =  100 

Corresponding  to  C:H:0  =  89:44:6,  or  peiiiapB  40  :  44  :  6.  When  heated  gives  off  the 
odor  of  succinic  acid. 

Kedssinite.  Resin-like.  Color  fine  reddish  brown.  Soluble  in  boiling  alcohol  and  In 
ether,  and  not  deposited  from  tbe  alcoholic  solution  on  its  cooling.  Stanek  (L  c.)  found  for  the 
compusitiou  of  the  resin  tbus  obtained:  C  8109.  H  9-47,  0  9-44  =  100;  correapondiDg  to 
C«oH»*0*-e;  and  he  re^rds  tbe  substance  ns  a  mixture  of  the  above  jiyrorvf^ite,  C4«nM0«,  with 
another  resin  (here  designated  reusriniie)  ot  the  formula  C'4«HoiOi. 

Itencopetrite.  Leiicopetrin  L,  Briickmr,  J.  pr.  Ch.,  67,  1, 1852,  in  art.  entitled  Ueber  einige 
elgenthQmlicbe  wachsimltige  Bniunkohlen. 

Between  a  resin  and  wax  in  chamcters.  Crystalllzable  in  needles  from  solution.  Color  of 
crystals  white.  Melting  [loint  above  100°;  and  after  fusion  brown  and  partly  decomposed,  uud 
buuce  the  exact  melting  point  not  easily  determinuble.  Soluble  in  ether;  also  1  part  in  268  of 
boiling  absolute  alcohol;  but  not  at  all  in  alcohol  of  80  p.  c. 

Oomp.— Cs.HmO,,  Bruckner,  =  Carbon  81-97,  hydrogen  11-47,  oxygen  6-56  ^  100;  very 
nearly  daflnOa-,.    Not  at  all  acted  upon  by  a  hot  solution  of  pota^,  or  cold  nitric  acid. 

Obs. — From  a  layer  i-2  ft.  tliick,  in  an  earthy  yelUnoi*h  brown  lirown  coal,  at  Gcsterwitz, 
near  Weissenfels.  Tbe  material  of  tbe  layer  is  of  loani-like  aspect,  but  gives  a  shining  wax-likH 
streak,  has  G.  =  1'397  Wiickeuroder,  aua  loses  22  p.  c.  of  water  at  Tbe  dried  mass  is 

nearly  half  sand  nnd  other  earthy  materials.  The  leucupetrite  is  asso<:iated  in  the  coaly  layer, 
according  to  Brtlckner,  with  other  organic  compounds,  soluble  in  alcohol  of  80  p.  c,  including 
two  re.sius,  two  wax-like  substances  (p.  1012).  and  an  acid  which  BrUckner  calls  Qeoretinie  acid 
(BrUcknerellite  Dana).  By  a  distillation  of  tlie  mass  of  the  brown  coal,  28  p.  c,  of  the  whole 
pusses  over  as  a  butter-like  mass,  which  is  related  to  the  paralHns,  but,  acconiing  to  BrUckner, 
contains  2  p.  c.  of  oxygen.  It  afforded  :  }  Carbon  84-04,  hydrogen  14-10.  oxygen  [1-86],  and  be 
writes  the  formula  C»»KiidO.  It  dissolves  easily  in  hot  absolute  alcohol  and  ether,  and  very 
sparingly  in  alcohol  of  80  p.  c. ;  crystals  in  pearly  hexagonal  plates  from  the  alcoholic  solution; 
melts  at  50°, 

Named  after  the  locality,  Weissenfels  (  =  white  rock),  from  XevKo?,  tehite,  and  ite'rpo?,  storw. 

BRiioKNKRELLiTE  (see  above)  has  tlie  following  characters:  Crystallizable  in  while  needle/ 
from  alcoholic  solution.    Dissolves  easily  in  boiling  alcohol;  and.  if  the  solution  to  a  concentrate 
one,  cryBtalliuB  out  more  or  less  completely  on  cooliug.   Composition  CitHt«Oi»  BrQckner,  ^ 
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Carbon  62*61,  bydrogea9  56,  oxygea  27  8»=  100.  The  lead  salt  horded :  Carbon  liydra 
geii  6-59,  lead  oxide  84-58,  oxygeu  [15-47]  =  100. 

Anthracoxknitb.  Part  uf  AntlinicoxeD  (fr.  Brandelsl)  Beum,  T.  Laurent,  Ber.  Ak.  IViea, 
21,  271,  1856,  J.  pr.  Cli.,  69.  4'.'8,  1856.    AnHinicuxenite  Dana. 

Obtained  bh  a  black  powder  from  u  resin,  by  Bepanuiug  the  remainder  by  means  of  ether, 
the  anthracoxeaite  being  iusuluble  iu  ether.   Ratio  of  U,  U,  O  =  40 :  38 :  7^.  Anal.— Idureoz; 

{   C  75-274  H  6  187  0  18-589 

11  p  c.  of  aah  were  sepanited.   Not  soluble  in  menstrua  without  decomposilioD. 

From  u  rc'siu-like  material,  coustituliiig  layers  2|  in.  tliick  between  layers  of  coal,  in  the 
coal  lieds  of  Bmiideisl,  near  Scblau  in  Bohemia;  the  niosH  is  amorphous,  and  has  H.  =  25;  G.  = 
I'lKl;  luster  exienially  weak  ailamantine;  color  brownish  bhu-k,  liyacinth-rcd  in  thin  splinien 
by  tniDtiniiiled  light;  streak  dull,  yellowish  brown;  fmrture  small-ronchoidal;  easily  rubbed  to 
H  due  powder;  fuses  eaallr;  burns  with  a  yellow  smoking  flnme,  and  an  odor  not  disagreeable. 
This  ttubslance  was  named  anthrac^xene  by  Reuss.  The  name  is  here  appropriated  to  the  part 
Insoluble  in  ether. 

The  soluble  part,  which  has  been  named  tchlanite.  is  a  dark  or  light  brown  powder.  Ratio 
for  C,  n.  O  =  40  :  52  ;  8i  =  Carbon  81■6:^,  hydrogen  S  M,  oxygen  »'52  -  100.  Anal.— 
Laureuz,  I.  c:  \  C  81-47.  H  8-71,  O  »-83  =  100. 

Oeomyricite.    Geomyricin  L. Bruckner,  J.  pr.  Ch.,  67,  10,  1853. 

Wax-like.  Obtained  in  a  pulverulent  form  from  a  rolutioo,  the  grains  consisting  fas 
apparent  under  a  microscope)  of  acicular  crystals.  Color  while.  Meliing  pi>iiit80'-t*3'.  After 
fusion  has  the  aspect  of  a  yellowish  brittle  wax.  No  action  in  a  solution  of  potash.  Soluble 
easily  in  hot  absolute  alcohol  and  ether,  but  slightly  in  ak-ohol  of  80  p.  c. 

Oomp.,  etc.— Ct^HiiOt  =  Carbon  80*60,  hydrogen  13*42,  oxygen  0*90  =  100;  AnaL— 
3rnckner.  1.  c. 

C  H  O 

1.   Kelt.  T.  =  83'  80-38        13*50         [6  171 

a.        "      =  88  79*97         ia-85  [7*18] 

a.        "      :=  80  80*31         13*24  [6*55] 

Bums  with  a  bright  flame.  BrUckner  observes  that  the  composition  is  very  near  that  of  the 
Chinese  wax.  Palm  wax  (from  the  is.  A.  palm,  CeroxyUm  andicola),  Oarnaubn  wax  (from  the 
S.  A.  palm,  V(»Tfpha  eerffera),  for  which  Lewy  obtained  C«iUt*Oi  =  Carbon  80*59,  hydrogen 
18*43.  oxygen  5*«9  =  100, 

Obt.— Occui-s  at  the  Gesterwilz  brown-coal  deposit.  In  a  dark  brown  layer,  similar  in  most 
respects  to  the  yeiUmUh  brovn  which  afforded  the  leucopetrite.  Its  very  slight  insolubiUiy  in 
alcohol  of  80  p.  c.  enabled  BrUckner  to  separate  resins  and  other  soluble  ingredients  prrstn'i  in 
the  mass.  L.  Ltsquereux  states  (priv.  coiitr.)  that  the  bi-owu-coal  beds  of  the  basin  iu  which 
Gesterwitz  lies  has  afforded  the  palms  Flabelaria  lalania  and  PlicenieUe*  GiebeUanw,  and  perhaps 
others,  though  none  has  yet  been  rvporled  from  the  particular  bed  at  Gesterwitz. 

Oeocerite.    Geocerain  L.  Bruckner,  J.  pr.Cb.,  67,  14.  1852. 

Wax-like.  Color  white.  Not  olwerved  to  crystallize  from  its  solution  iu  alcofaol.  Melting 
point  near  80';  after  fusion  solidities  as  a  yellowish  wax,  liard  but  not  very  brittle.  Soluble  in 
alcohol  at  80  p.  c.   Not  acted  upon  by  a  hot  solution  of  potash. 

Oomp.— CuHhOi  =  Carbon  79*24.  hydrogen  18*21,  oxygen  7*55  =  100.  Anal.— BAckner. 

C  79-06  H  1818  O  [7-811  =  100 

79  16  1301  [7-83]  =  100 

Ods.— From  the  same  dark-brown  brown  coal  of  Gesterwitz  that  afforded  the  geomynrfte. 
and  from  the  same  solution.  The  solution,  after  yielding  the  geomyricite.  and  next,  on  adninf 
a  hot  solution  of  acetate  of  lead,  a  precipitate  of  a  salt  of  lead  and  "  geocerinsfture  (geowreliite 
Dana),  Anally  aflfonied.  on  filtering  the  hot  solution,  the  geoeeriU  in  the  state  of  a  Jelly,  whicH  on 
drying  became  a  while  foliated  mass.   Named  from  yn,  earth,  and  Kt/poS,  wax. 

Gkocrreixitk  has  the  following  chamcters:  Color  white.  Brittle,  and  easily  pulverized. 
No  orvHtallizRtion  observed,  f^oluble  frwlv  In  hot  alcohol,  and  deposited  from  the  solution  as 
a  1ellv  on  cooling,  with  nothing  frvstalllne  under  the  microscope.  Melting  wrtnt  BS  . 
Atinlvsis  Brncktier  (1.  c):  f  Carbon  76*81,  hydrogen  12-70.  oxygen  18-89  =  100.  This  corre- 
SponilB  to  Ct«Hti04- 

Bombiccite.  BeeM.  Aehiardi.  Mln.  Toscnna,  1,  858,  1878.  Rmhicci,  Mem.  Accad.  Bologna, 
9.  18ftfl.    GuareteM.  Boll.  Com.  G.,  2.  70,  1871.    Schrauf,  Atlas,  xixv,  1873. 

Triclinic.  H  =  0  5-1.  G.  =  106.  Transparent.  Colorless.  Analysis,  Bechi  (after 
deducting  impuriiies),  1.  c 

C  74-66  H  10*70  0  14*74  =  100 


Digitized  by  Google 


HTDBOCAItBON  COMPOUNDS. 


1013 


ThU  corresponds  to  the  empirical  formula  CHOia.   Softens  ivlth  lieat,  and  fuses  at  75', 

Bud  lit  a  liigbt;r  temperature  it  ToliLtlUzcs.  Insoluble  In  water,  but  extremely  soluble  In  carbon 
disiilphide;  also  soluble  tu  utber  and  in  alcohol 

Fouud  in  liffnilc  at  Castuluuovo  d'Avaae.in  the  upper  Taller  of  the  Arno.  Tuscany. 

Acbiardi  refers  to  this  Bpecies  a  fossil  resiu,  described  by  Gtiareschi  (1.  c.)  as  fouud  in  the 
upper  valley  of  the  Arno.  It  occurs  io  irregular  whitish-yellow  masses,  soft.  It  fuses  easily, 
and  bums  with  a  smoky  flame.   Two  analyses  gave: 

1.  C  72-72  H  9-41  O  IT  ff?  =  100 

2.  76  »4  9-lS  18-94  =  100 

HoFMAMNiTB  BecM,  Acc.  Line.  Trans.,  2,  135.  1878.  Occurs  in  rhomb-shaped  tabularciYS- 
tals,  colorlt-ss,  tasteless,  odorless.  O.  =  r0565.  Soluble  in  alcobol  (5  pts.  in  1000  pts.  alcohol 
Ht  14^)  more  n-adily  than  in  ether.  Melts  at  71°  to  a  fluid  resembling  olive  oil,  bums  with  a 
Iirighl  Hame.  Composition  CstHi.O.  Analysis  gave:  C  82*28,  H  12-20,  O  5-57.  Fonnsawhite 
crystalline  L-ttioresceuce  on  lignite  In  the  neighborhood  of  Bteua.  Named  after  Prof.  A.  W. 
iJofmnnu,  of  Berliu. 

IdriaUte.  Qiiecksilberbrauderz  pt.  Idrialine  (fr.  Idria)  Dumat,  Ann.  Ch.  Pbys.,  60.  360, 
X'^Zi.    Idrialite  SchroU^r,  Buumg.  Zs.,  3,  245,  4.  5. 

lu  the  pure  alate  crystalliue  in  structure.  Color  white.  In  nature  found  only  impure, 
being  mixed  with  cinnabar,  clay,  and  some  pyrite  and  -gypsum  in  a  brownish-black  earthy 
material,  called,  from  its  combustibility  and  the  presence  of  mercury,  inflammiMe  etnno&or 
(Qaeektilberbranderz). 

DiiiniLs  sepaniied  the  idrialite  by  trentmeut  with  oil  of  turpeutine  and  obtained:  0  94*1^ 
H  5-1  =  100,  which  correanonds  to  C  :  H  =  8  :  2;  cf.  ScbrOtter,  f.  c. 

lusuhible  iu  wnler,  and  little  so  in  alcohol  or  etiier.  Fuses  at  205°.  ScbrOtter  found  in  one 
specimen  of  the  crude  iniueral:  77  82  idriulite,  17-85  cinoabiir,  and  2  75  of  otiier  Impurities. 

BOdccker,  Lieb.  Ann.,  62.  100,  1844,  obiaiued  fur  the  composition  of  a  substance  be  derived 
from  the  crude  muterial:  ^  Carbon  91  "83.  hydrogen  5  30,  oxygen  3-87  =  100.  corrt-spoudin^  to 
CisHkO.  He  derived  It  from  the  ore  by  sublmmtion  in  an  atmosphere  of  cnrbon  dioxide. 
BDdecker  states  thut  a  black  material  obiaiued  from  the  condcnstitiou-cbambers  at  Idria  afforded 
a  substance  wbicU  bas  the  com|wsttion  of  Dumas's  idriidite;  and  this  he  ca.\\i  Idryl,  supposing  it 
to  be  tbu  nidical  of  his  own  idrialite. 

Goldschiniedl  (Ber.  Ak.  Wien,  80  (2).  390,  1880)  has  investigated  a  pistachio-^reen  mineral 
resin  of  Idriii  occurrini?  iu  nodules  and  as  itn  incrusttitioii  at  the  mercury  mines,  which  according 
to  him  is  the  substance  which  impregnates  the  hepatic  cinnabar,  and  bus  been  called  idrialite. 
G.  =  1-85  Compositim,  C«iHi«Ot  =  Oarbon  91-6,  hydrogen  S-8,  oxygen  8-1  =  100.  Aiytl.: 
C  91  '71 ,  H  5*82,  t'>  which  the  formula  Ca*  Hi*  Oi  agrees  more  closely. 

Zepbiirovicb  (Zs.  Kr.,  13,  140,  1887)  has  found  some  of  the  scalM  to  be  anistropic  and 
b{a.xial  with  2H  =  101'  20'.  The  extinction  on  the  tabular  face  is  oblique  and  it  hence 
proliably  corresponds  to  the  clinoplnacold,  the  system  being  monoclinlc. 

Aragotitb  Durand,  Proc.  Acad.  Cal.,  4,  p.  218, 1873.  A  volatile  hydrocarbon  supposed 
to  be  related  to  idrialite.  Occurs  iit  the  New  Almaden  Mine,  California,  in  bright  yellow  scales, 
impregiuitiiig  a  crystalline  siliceous  dolomite;  also  on  cinnabar  at  theRedington  mine.  Insoluble 

ill  oil  of  turpentine,  alcohol,  and  etiier. 

Berlrand  found  the  scales  to  be  optically  bitixial.  tbe  bisectrix  (+)  sensibly  normal  to  the 
tabular  face,  axinl  angle  large,  disiiei-sion  p'  <  v.    Bull.  Soc.  Mio.,  4,  87,  1881. 

PosEPNTTB ./.  von  Sehrdckinger.  Vh.  G.  Relcbs.,  188,  1877. 

In  plates  and  nodules,  sometimes  brittle,  sometimes  hard.  Color  generally  dirty  light 
^reen.    Q  =  0-85-0-95.    Separated  by  elher  into  two  parts.    Anal. — 1,2,  Dietiich:  1,  of  the 

Sortion  soluble  in  ether,  2,  the  insoluble  portion.  8,  Melville,  quoted  by  Becker,  U.  S.  O.  Surv., 
[on..  13,  861,  1888. 

OHO 
1.     Sol.  71-84  9-95  18-21  =  100 

3.     iTisol.  84-37  11-74  399  =  100 

8.  85-60  10-71  8-82  Ash  0  47  =  100 

The  insoluble  portion  Is  regarded  as  being  ozocerite,  and  for  the  rest  (anal.  1)  the  formuTft 
O««Hii04  is  calculated,  requiring:  C  72  52,  H  9  89,  O  17  59  =  100.  Prom  the  Great  Western 
mercury  mine,  Luke  Co.,  Callfornlii. 

TUe  substance  examined  by  Melville  {anal.  3)  is  regni  ded  as  doubtless  poscpnyte,  though 
tbe  chiiraciers  differ  somewhat  fiom  those  ^ven  above.  It  is  soft,  elastic,  wilh  G.  —  0-985;  color 
reddish  bn)wn.  Ou  platiuum  foil,  volatilizes  purtinlly  at  ti  low  lenii>enilure  with  a  suffocating, 
a,r<>"iatic  odor;  at  a  high  temperature,  iH-'Coines  black,  fuses  and  boils  like  niblwr.  In  a  retort, 
a  brownish  yellow  liquid  distills  ovei'  considerably  l>elow  red  heat;  at  a  low  red  heat  a  dark  brown 
jfntiid  is  obtained,  leiiving  a  black  resiilue.  Partially  dissolved  in  alcohol;  ether  removes  au 
^fiv-e  •colored  oil,  the  substance  not  dissolving. 
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RocUederlte.  Part  of  Substaoz  Bltumioose  RoehUder,  Ber.  At  Wien,  6,  98.  1851; 
=  Melancbym  Said.,  Lotos,  1,  85,  316,  6,  86.  S,  Heft  8;  Eenng.,  Ueb.,  147,  1850,  184,  1868. 
Rochlederite  Dana. 

Keain-like.  Color  reddish  browo.  Transparent  or  transluceiit.  Helttng  point  lOO*. 
Soluble  in  alcohol. 

Oomp.— Katie  of  C.  H,  O  =i  40  :  66  :  6.  Analysis.— Bochleder,  1.  c. 

C  76-79  H  9  06  0  1415  =  100 

Burns  vlth  a  yellow  smoking  flame,  som^hing  like  amber. 

Obs. — The  part  soluble  in  alcohol  of  a  bituminous  substance  called  melanchyme  by  H^dinger, 
and  found  ia  masses  as  large  as  the  bead  iu  the  brown  coal  of  Zwelfelsrulh,  near  Neukircben  in 
Eger,  Bohemia.  A  similar  substance,  of  somewhat  lighter  color,  occurs  at  Cehnitz,  near  Strako- 
nitz,  in  Bohemia. 

The  rest  of  the  substance  insoluble  in  alcohol  has  been  called  mtiandUte.  It  is  black  and 
gelatinous,  as  obtained  by  Rocbleder.  Separated  from  rochlederite,  or  the  resinous  ingredieot 
of  melanchyme,  by  diBsolvtng  tlie  latter  out  by  means  of  alcobol.  The  jelly-Uke  mass  gave: 
Carbon  67-14  hydrogen  4-79,  oxygen  28-07  =  100.  corresponding  to  the  ratio  48  :  40 : 15  or 
48  :  40  : 16  =  12  :  10  :  4.  Regarded  by  Rocbleder  as  an  add  related  to  ulmic  acid,  but,  as  U  wm 
not  combined  with  a  base  before  analysis,  there  is  no  proof  of  its  purity. 

Native  Hnuus  Acid.  C.  v.  John.  Vh.  G.  Reichs.,  64,  Feb.  S,  1891.  Native  humus  acid 
has  been  observed  at  the  coal-basin  at  Falkenau,  Bohemia.  It  was  found  as  a  black,  crumbling 
coaly  mass  leaving  an  ash  of  5  25  p.  c,  and  losing  59'25  p.  c.  water  at  lOO".  Soluble  in 
ammonia  and  in  sodium  carbonate,  leaving  onlv  a  slight  resiilue  of  clay  and  a  trace  of  orgutic 
matter  ;  hydrochloric  acid  precipitated  the  entire  organic  substance  from  thesolutioD.  Analy- 
sis, of  material  dried  at  100°: 

I  C  54-98  H  4-64  O  89-98  Ash  0*40  =  100 

Calculated  formula  C4tH«iOia.  This  substance  agrees  closely  with  a  hamns  add  obtaiiwd 
^  Herz  (1861)  from  the  brown  coal  of  southern  Bavaria,  for  which  he  derired  the  formida 

G4,HhO,«. 

HiRCiTB.   Hircine  Piddington.  Arch.  Pharm.,  74,  818,  Kenng.,  Ueb..  184,  1858. 

Amorphous.  Fracture  conchoidal.  G.  =  1  -10.  Color  exteriorly  brown,  within  yellowish 
browu.  Subtranslucent  to  opaque.  Softens  in  boiling  water,  and  then  has  the  odor  of  a  lesin. 
In  cold  alcohol  a  little  soluble ;  in  boiling  about  one-half,  and  the  solution,  which  is  gold-yel- 
low, affords  white  Qocks  on  cooling. 

In  the  flame  of  a  candle  fuses  and  bums  with  a  yellowish  flame,  like  a  bituminous  coal,  and 
leaves  a  tough  coaly  globule  of  a  peculiarly  strong  animal  odor  (whence  the  name,  from  Atrcui. 
a  goaf).  After  complete  combustion,  leaves  an  ash.  In  sulphuric  acid  soluble,  and  color  of 
solution  blood-red. 

Dopplexlte.  Dopplerit  Haid.,  Her.  Ak.  Wlen,  2,  S8?,  1849,  Bfl  (1),  381, 1865. 

Amorphous.  In  elastic  or  partly  jelly-like  masses.  When  fresh,  brownie  black,  with  a 
dull  brown  streak  and  greasy  suDTitreous  luster ;  and  when  in  thin  plates  reddish  brown  by 
transmitted  light. 

H.  =  0-5.  G.  -  10S9  FOtterle.  After  drying,  H.  =  2-3  5.  Q.  =  1-46B,  and  luster  some- 
what adamantine.  Becomes  elastic  ou  drying  from  exposure  to  Ihv  air.  Tasteless.  lusoluble 
in  alcohol  or  ether. 

An  acid  substance,  or  mixture  of  different  acids,  related  to  humic  acid.  Ratio  for  C,  U. 
O,  nearly  10  : 12  :  5,  from  analyses  2,  8.  AnaL— 1,  BchrOtter,  Ber.  Ak.  Wien.  2.  287,  1849.  % 
8^  F.  MUhlberg,  Jb.  G.  Iteichs.,  13.  283, 1865. 

O  H  O  N 

1.  Aussee  51  09  5  29  42*59  1'08  =  100 

a.      "  65-94  5-20  88-86         =  KH) 

8.  Obborgen      1  56  63  5  58  87  79         =  100 

From  No.  1,  5-86  of  ash  are  excluded  ;  from  No.  2,  518;  from  8,  5  to  14  2  p.  c.  All  were 
dried.  Schrfttter  found  the  loss  of  water  78-5  p.  c;  and  MOblberg,  at  llO",  for  No.  3, 
2004  p.  c.  for  au  air-dried  specimen  ;  for  3,  81-8  p.  c.  for  a  jelly-like  specimen,  and  19-7  for  an 
air-dried.  In  catistic  potasli  soluble,  with  ti  residue  of  earlhy  matters.  The  Aussee  dopplerite 
has  also  been  analyzed  by  Demel  (Ber.  Uh.  Ges.,  16,  2961.  1882).  who  obtained  the  coiupoutioD 
CiiHiiOf,  and  showed  that  Uie  ash  (61  p.  c.)  consisted  largely  of  lime.  7S'67  p.  c.,  with 
AliOi.FetOi  12  02  p.  c.  From  the  alkaline  solutions  acids  gave  a  precipitate  having  the  com 
position  CiiHgiCaO,, ;  this  dopplerite  is  accordingly  regarded  as  a  lime  salt  of  a  humua  add. 

Obs. — Found  in  peat  beds,  near  Aussee  in  Styria  ;  and  at  Bad  Gonten  in  Appeuzdl.  and 
Obbargen,  near  Stansstad  in  Unierwalden,  Switzerland. 
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Named  after  Bergnith  Dopplur  |.180B-1854),who  was  the  first  to  biiug  ibe  Bubsttince  to  notice. 
U.  W.  Gambel  has  referred  here  (Jb.  Miu.,  :i78,  ItioS)  a  subsiuucu  from  a  peat  bed  near 
Bercbtes^en.  It  is  soft,  plastic,  elusiic,  black,  of  waxy  liuiter.  tasielesG ;  on  dryiug  in  tbe 
&iT  it  resvmblea  compuct  coal,  is  brittle  and  vtivet-blnck,  aud  has  H.  =  2*5,  G.  =  l  '4]5l',  luster 
Yitreous.  with  powder  brownish  black.  The  alt-dried  maierlnl  loi«s,  at  80°,  12  p.  c.  of  water. 
XTnlike  dopplentu,  it  burns  with  a  brigUt  yellow  Humv.  U  partially  soluble  In  alcohol,  aud  the 
ctlcoholic  solutiou  affords  a  resiu  (Keuug.,  Ueb.,  142,  185tj), 

A  pticb-btiick  coal>like  substance  from  the  above-meutioned  peat  beds  at  Kolbeumoor,  near 
Bercbtesgaden,  related  to  dopplerile  iu  composition,  and  in  not  burnittg  with  a  flame  when 
insertetl  in  fragments  iu  the  ilame  of  a  candle,  has  been  analyzed  by  O.  uilbert  Wheeler  (priv. 
contr.,  dated  Nurtimbcrg,  Jau.  23.  1866).  It  afforded  biin  :  C  S0-9H.  11  5-S6,  N  8*74,  O  »((-14, 
VkxAi  3'78  —  lOU.  It  appears  to  be  the  same  substance  that  is  here  partially  described  by  GUmbel. 
It  is  found  embedded  in,  and  entirely  surrounded  by,  the  peat ;  and  specimens  show  welt  the 
transition  from  peat  to  the  coal-like  sutwtance. 

PmrrocoLUTB  H.  C.  Lewis.  Am.  Phil.  Soc.  Riilad.,  Dec.  3,  1881.  A  black  gelatinous 
liydrocarbon,  related  to  dopplerite,  described  by  T.  Cooj»r  (Eng.  Mng.  J.,  Aug.  la,  18U1)  as 
found  in  a  stratum  of  muck  below  a  peat  bed  at  Scranlon,  Penn.  When  first  found  it  was 
ielly-like  in  couaisteucy,  but  on  exposure  to  the  air  it  became  tougher  aud  elastic,  somewhat 
like  inilia- rubber,  and  finally  when  quite  dry  it  was  brittle  and  nearly  as  bard  as  coal.  Only 
partially  dissolved  in  hot  alcohol,  but  completely  iu  caustic  potasb.  When  dry  bums  with  a 
yellow  flame.  Analysis  by  J.  M.  Stinson,  of  material  dried  at  100°,  gave :  C  28  99,  H  5'17, 
a-46.  O  56-98.  ash  6*40  =  100 ;  whence  the  empirical  formula  Ci»HggO,«  =  Carbon  80  8. 
bydrogen  5'5,  oxygeu  64*8  =  100.   Named  from  ^vror  and  KokXa,  plant-jelly. 

DuPFLEitiTE  of  C.  Deieke,  B.  H.  Ztg.,  17,  888.  (Not  Dopplerite  iiccordlng  to  Kennff., 
Ueb.,  141,  1858.)  Qrayisb,  earthy,  plastic  m  the  fingers  when  fresh;  becoming  dark  reddish 
lirown  to  black  on  drying.  Ytel(u  uter  drying:  Combustible  substance  8S-3S,  water  13-5,  ash 
4-29.  Bums  with  a  bright  flame  and  intense  heat,  and  differs  from  dopplerite  In  this  respect, 
and  also  iu  containing  much  less  water.  From  a  peat  bed  at  Finkeubacui  In  the  Canton  of  SL 
Oall,  Switzerland. 


Tb«  substances  Included  here  are :  1.  Petroleum,  passiog  into  the  viscid  bitumen,  maltha  or 
mineral  tar;  3,  the  solid  bilumen  Asphaltum  ;  8,  Mineral  Coal.  Ttiese  are  In  general  more 
complex  substances  than  those  included  in  the  preceding  pages  and  have  still  less  claim  to  be 
regarded  as  definite  mineral  species  (though  it  may  be  a  matter  of  convenieDce  iu  many  cases  to 
have  the  different  kinds  provided  with  names).  It  is  hence  not  unnatural  to  separate  them  from 
the  somewhat  more  definite  substances  previously  described  in  this  chapter,  although  no  line 
can  be  drawn  between  them,  and  the  division  must  be  made  somewhat  arbitrarily.  In  fact  it 
may  be  uoted  that  even  some  of  the  substances  ordinarily  classed  as  coals,  in  Iwliavior  toward 
solvents  aud  In  composition,  approach  closely  to  hydrocorbonfl  already  mentioned  (cf.  torbanite, 
pp.  lOitB,  1023. 

With  petroleum  Is  to  be  Included  also  another  substance  of  the  first  economic  Importance, 
Natural  Oas :  the  description  of  native  gaseous  compounds,  however,  does  not  fall  within  the 
scope  of  this  work. 

Petrolenm.  Naphtha  and  Pbtroleuh.  Na^(r,  Strabo,  16.  i.  §  LK,  Dioieor.,  1,  101. 
Naphtha,  Bitumen  liquidum  candidum,  Plin.,  2,  109,  36,  51.  Naphtba  flos  bitumiuis  Agric., 
On.  Caus.  Subt.,  45,  1544.  Liquidum  bitumeu,  nunc  vocatur  Petroleum.  Agric.,  Nat.  Fobs., 
222,  1546.   £Td0l,  fiereOl,  Stein{)l,  &'«rni.   Mineral  Oil.   Kerosene.   Bitume  liquide  Fr. 

PlTTABPHALT.  UiTrafupah-Toi  Ditneor.,  I,  100.  Pissasphaltus  PUn..  24.  25.  36,  61. 
Maltha  Pfo'n.,  2,  108.  Bergtheer  Germ.  Bitume  visqueux,  Bitume  glutineuz,  Poix  minerale,' 
Mineral  graisse,  F^.   Petroleum  pt.   Mineral  Tar.   Brea  i^n. 

Liquids  or  oils,  in  the  crude  stale,  of  disagreeable  odor;  varying  widely  In  color,  from  color* 
less  to  dark  yellow  or  brown  and  nearly  black,  the  greenish  brown  color  the  most  common  ; 
also  in  consistency  from  thin  Uowlng  kinds  to  those  that  are  thick  aud  viscous ;  and  in  specific 
gravity  from  0  6  to  0-9. 

Petroleum  passes  by  insensible  gradations  into  pittatphali  or  maltha  (viscid  bitumen) ;  and 
the  latter  as  insensibly  into  agphalt  or  solid  bitumen. 

0<»np>— Chemically,  petroleum  consists  for  the  most  part  of  members  of  the  paraffin  series, 
CiiH3n+ 1,  varying  from  Alarsb  Oas.  (^H*.  to  the  solid  forms.  Tlie  oleflnes,  CVHte,  are  also  pres- 
ent in  smaller  amount.  The  above  is  especially  true  of  the  American  pils.  Those  of  the  Cau- 
casus have  a  higher  density,  the  volatile  constituents  are  lera  prominent,  they  distill  at  about  150** 
and  contain  the  benzenes,  CnHm  in  considerable  amount.  Tliere  are  present  also  members  of 
the  series  4  .Hsn-s-  The  German  petroleum  is  intermeillate  between  the  American  and  the 
Cwicadan  '  7he  Canadian  petroleum  is  especially  rich  in  the  solid  parafllns. 
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Ob*.— Petroleum  occurs  iu  rocks  or  deposits  of  Dearly  all  geological  ages,  from  the  Lower 
SiluriaD  to  the  preseut  epoch.  It  is  associated  most  abutiiiatitly  with  iirgilliiceous  shales,  sands, 
Hud  sandntoues,  hut  is  fuuud  al»o  {>ermtiiliug  liuiestoues,  giviug  them  n  hituminous  odor,  aud 
reoderiog  them  sometimes  a  uousidemble  source  of  oil.  1^  roui  these  oleiferous  shales,  ssuda, 
and  limttitoues  the  oil  often  exudes,  and  appears  fluallng  uu  the  alreamit  or  lakes  of  the  region, 
or  rises  iu  oil  spriugs.  It  also  exists  collected  in  subterraueau  cavities  iu  certain  rocks,  whence 
it  issues  iu  jets  or  touutaius  whenever  hd  outlet  is  made  by  boHug.  These  cavities  are  situated 
mostly  aloug  the  course  of  geutle  anticliiials  in  the  rocks  of  the  i-egiou  ;  and  it  is  therefore  prob- 
able, as  has  beeu  suggesled.  tliai  thuy  urigiuated  for  the  most  part  lu  the  displuccmeiits  of  tLe 
strata  caused  by  the  slight  uplift.  The  oil  which  tills  the  cavities  has  ordiuarily  beeu  derived 
from  the  subjaceut  rocks  ;  for  the  strata  iu  which  the  cavities  exist  are  frtqueolly  barren  sand- 
stoues.  The  couditiuus  required  for  the  producliuu  of  such  subtcrraneau  accumulations  would 
be  therefore  a  bituuiiuoiis  oil-bearing,  or  else  oil-producing,  stratum  at  a  greater  or  less  deiMb 
below  ;  cavities  to  receive  the  oil ;  au  overlying  stratum  of  close-grained  shale  or  limesKme,  not 
allowing  of  the  easy  escape  of  the  naphtha  vapors. 

The  two  regions  which  uow  furnish  the  chief  part  of  the  petroleum  are,  first  in  importance, 
western  Pennsylvania,  with  parts  of  I4ew  York  and  Ohio,  and,  second,  the  Baku  region  on  the 
Caspian  Sea,  at  the  eastern  end  of  the  Caucasus.  The  oil  has  been  knowu  to  exist  at  the  latter 
locality  since  early  times,  but  only  i-ecentl^  has  its  economic  importance  been  recognized. 

Id  tbe  United  Stales  lii|uid  oil  occurs  in  the  Lower  Silurian,  in  the  "  Bird's-eye"  limestone 
of  Riviere  ill  la  liose  (MRUtmureucy),  Can«la,  and  of  Watertown,  N.  Y.,  in  drops  in  fossU  coral ; 
and  in  the  Treuum  limestone  at  Pakenliam,  Canada,  the  cavities  of  large  Orthocerata  sometimes 
hold  several  ounces  (T.  S.  Hunt,  Am.  J.  Sc.,  35,  166,  1868);  on  Grand  Mauitoulin  Id.,  where  a 
spring  affording  it  rises  from  the  Utica  shale,  the  source  possibly  the  subjacent  limestones ;  at 
Guilderlaud.  near  Albany,  from  Uie  Hudson.  River  gr<mp,  as  observed  iu  a  spring  by  Beck ; 
quite  freely  in  limestone  and  shale  near  Chicago  ;  far  more  so  in  Kentucky,  in  the  Cumberland 
oil  region,  the  wells  descend  200  ft.  into  the  Blue  Limestone,  in  which  tliere  are  bitumini>u9 
sbaly  strata  overlaid  by  sheets  of  thin-bedded  compact  limestone  :  these  features  prevail  from 
Lincoln  and  Casey  Cos.,  through  Adair  aud  Russell,  Cumberland  and  Clinton  Cos.,  Ky.,  and 
Overton  and  Jackson  Cos.,  Tenn. 

In  the  Upper  Silurian  traces  have  been  observed  in  the  Niagara  limestone  and  the  Medina 
red  shales ;  at  Oa8p€,  Canada,  In  a  Lower  Helderberg  limestone,  on  Silver  Brook,  etc.;  near 
Chicago,  so  abundant  in  a  limestone  as  to  ooze  outj  and  the  rock  may  be  made  lo  bum,  owing 
to  Its  presence. 

In  the  Lower  Devonian,  the  Corniferous  limestone  is  regarded  by  Hunt  as  the  source  of  the 
oil  of  Enntskillen,  Canada,  where  there  are  large  areas  covered  by  the  half-inspissated  bitumeo. 
Hunt  sintes  (1.  c.)  that  at  Rainham,  Canada,  on  L.  Eiie,  shells  of  Pentatiierv$  aratiii  are  some- 
times tilled  with  petroleum  ;  aud  that  En  other  places  iu  the  region  embedded  corals,  JltUophgt- 
iam  and  Fawtitet.  have,  la  certain  of  the  layers,  their  cells  full  of  oil  (while  in  other  layers  it 
is  absent  from  the  coials),  and  In  quarrying,  the  oil  Hows  out  and  collects  on  the  water  of  the 
quarry  ;  and  at  Gaspe,  Lower  Devonian  sandstones  afford  oil  spring  and  give  rise  to  )«dB  of 
tbickencd  petroleum,  and  tbe  cliatcedouic  gcodes  of  a  trap  dike,  intersecttiig  the  sandstone, 
sometimes  conlain  petroleum.  In  tbe  Middle  Devonian,  the  Black  shale,  or  Getu-see  slaie,  is 
sup|>osed  by  many  geologists  lo  be  the  principal  source  of  the  oil  of  Pennsylvania,  the  Kenawha 
valley,  and  other  parts  of  eastern  Virginiii,  and  of  Ohio  and  Michigan  :  but  J.  P.  Lesley  at- 
tributes much  of  the  oil  of  western  Pennsylvania  to  tlie  Subcarbouiferous.  Near  Predonia. 
Chautauqua  Co.,  and  at  Rockville,  Alleghany  Co.,  oil  is  found  in  connection  with  Chemung 
rocks,  or  the  Upper  Devonian  (Hall). 

A  little  oil  has  been  observed  in  cnnueclion  with  Triassic  shales  at  Southbury.  Conn. 
The  oil  of  southern  California  proceeds  from  Tertiary  shales.  On  Trinidad,  a  thick  oil,  with 
asphalt,  occurs  In  conned  ion  with  lignite  and  other  vegetable  remains  in  tbe  shales  constituting 
the  upper  part  of  the  Tertiary. 

The  oil  spring  of  Cuba.  Alleghnnv  Co.,  N".  Y.,  called  the  Seneca  Oil  Spring,  long  known, 
was  described  by  Pn>f.  Sillimao  iu  1^  (Am.  J.  Sc..  23.  97}  as  a  dirty  pool,  about  18  ft.  across, 
covered  with  a  tilm  of  oil.  which  was  skimmed  off  from  time  to  time  for  medicinal  purpose*, 
llie  so  railed  "Senera  oil,"  sold  at  the  time  in  the  shops  (and  from  which  he  often  distiHed 
naphtha  for  preserving  potassium),  he  otiserves  was  not  from  this  spring  (around  which  the 
Seneca  liidiiina  then  ba<l  a  reserve  of  a  square  mile),  but,  as  he  was  told,  from  Oil  Cre^. 
Venango  Co..  Pa.,  about  100  m.  from  Pittsburg.  Seneca  Lake  has  oil  on  its  surface  in  some 
parts,  and  it  is  said  to  have  ^veii  the  same  to  the  oil ;  but  whether  this  is  the  true  source,  or 
whether  It  came  from  its  bemg  collected  and  sold  by  the  Seneca  Indians,  is  not  clear.  Bildreth 
in  IftSa  (ib.,  24.  63).  and  later  in  (ib.,  29,  86,  121,  139),  gave  an  account  of  tbe  salt  wells  of 
the  Little  Kenawha  valley,  which  then  afforded,  he  says,  50  to  100  gallons  a  year.  He  alto 
speaks  in  1833,  of  a  well  475  ft.  deep,  80  m.  N.  of  Marietta,  Ohio,  which,  when  first  opeDcd. 
discharged  at  intervals  of  2  to  4  days,  for  8  to  6  hours  each  time,  throwing  out  30  to  60  gallon* 
of  oil  lit  e:ich  "  eruption,"  but  was  then  yielding  only  a  barrel  a  week.  In  1840  a  upouHng  well 
of  oil-  at  Burksville,  Kentucky,  was  described  (ib.,  39,  195) ;  the  well  was  bored  for  salt,  and 
200  ft.  down  a  "  fountain  of  pure  oil  was  stnick,  which  was  thrown  up  more  than  13  ft.  abov* 
the  surface  of  the  earth,"  emitting,  according  to  the  estimate,  75  gallons  a  minute ;  it  "  oon- 
tinuei)  to  (low  for  seveml  days  successively, '  hut  then  failed;  and  efforts  to  bring  it  into 
action  again,  or  find  anotberi  were  not  successful   The  petroleum  of  Ennlakillen,  Oanada,  WH 
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mentioned  io  1844  by  Mr.  Murray,  In  the  Caiiada  Geological  Report  for  1846 ;  and  in  1867 
wells  were  sunk  for  the  collection  of  it.  In  1859.  on  Oil  Creelt,  Venango  Co..  Pa.,  a  boring  for 
sail,  but  75  feet  deep,  let  out  Ibe  &nX  fountain  of  oil  of  tbiit  now  famous  oil  region.  For  uiRDy 
^veeks  it  discharged  1,000  gallons  per  day.  Since  that  time  the  development  in  western 
Peuusylvania  bos  L)eeii  wouderfuMy  rapid,  and  at  the  present  time  Ike  production  of  this  oil 
region  amounts  to  SO.000,000  barrels  annually.  See  further  the  TOlumcs  of  the  Pennsylvania 
Qeol.  Survey,  also  Miu.  lies.  U.  S.,  1888  et  mo.,  for  description  of  localities,  statements  of  pro- 
duction ;  also.  Petroleum  tind  Natural  Oas  m  New  York  State,  C.  A.  Ashbunier,  Am.  Inst. 
Mng.  Eug.,  read  July,  1887. 

Noled  foreign  localities  are  3  miles  from  Ye-nan-gyouog  {Fetid-v>aterrivulti),  Upper  Burma 
(and  exported  from  Rangoon),  where  there  are  about  lUO  wells,  from  180  to  806  feet  deep,  each 
lined  with  horizontal  timber,  but  not  now  mucti  worked;  also  Pegu,  Arakan,  Upper  Assam, 
and  several  parts  of  Punjab,  Ilalucbistaa,  and  Afghanistan  (cf.  Ball.,  Geol.  India,  3,  124,  1881). 
Further  ou  the  penitmula  of  Apcherou  on  the  western  shore  of  the  Caspian,  at  Baku,  alluded  to 
above,  where  naphtha  exudes  from  argillaceous  and  calcareous  beds,  e8i)eciully  the  former,  of 
the  ftliddle  Tertiary  (Abich),  and  where  it  baa  long  been  used  for  burning  in  lum])B  and  for 
cooking;  near  the  center  of  the  region  the  light  tiud  pure  naphtha  oil  is  obtained,  while  along 
its  borders  the  oil  Is  a  thicker  petruieum,  or  puMies  into  an  asphalt,  and  solid  masses  of  this  asphalt 
are  often  seen  donting  iu  the  Caspian;  on  the  i(>1>ind  of  Cbt-lekeo,  near  ibe  eastern  coast  of  the 
Caspian,  in  Balkan  Bay:  on  the  Imnks  of  the  Kubim,  pi'omontor^  of  Tamau.  east  side  of  tbestruils 
tx-tween  Hie  Azov  and  Black  Sea;  near  tlie  river  Belt-bora,  m  the  government  of  Archangel, 
Ru3!>ia;  near  the  village  of  Amiano,  in  Parma.  Italy,  whence  enough  was  formerly  oblained  to 
light  the  streeta  of  tieuoa;  at  Znnte.  one  of  the  Ionian  islands  (ancient  Zaryuthus),  wbich  hog 
fnniiflbed  oil  Tor  more  than  3,000 years,  its  petndeum  f^priiig  havinglieen  mentioned  b^  Henxlotua. 
Also  oblained  in  some  quaniity  in  Galicia;  In  Bnmswick,  Hannover,  Alsace,  etc.  Phny  meniions 
the  oil  of  a  spring  at  AgrigL-utum,  Sicily,  and  slates  that  it  was  collected  and  used  for  burning 
ill  lamps,  as  a  substitute  for  oil.  He  distinguishes  this  oil  from  naphtha,  which  be  was  too 
light  and  infiammable  fur  such  a  use.  Of  naphtha,  he  mentions  a  locality  in  "Parthia"  (about 
the  sounds  of  the  Indus).  Oil  is  found  also  near  the  city  of  Mexico,  and  on  the  river  Lagun. 
Also  iu  Venezuela,  iu  New  Zenlnnd,  Japan,  China,  etc. 

The  Baku  oil  fields  at  Bnlakhanl,  8  miles  north  of  Baku  on  the  Caspian,  have  come  ipto 
prominence  especially  since  1H76,  and  they  now  rank  as  a  prominent  source  of  (he  commei-ctal 
supply  of  the  world.  Some  of  the  wells  in  tile  region  have  given  phenomenal  outflows  (see 
further  Min.  Hes.  U.  8.,  p.  483  et  aeq..  1886). 

The  word  naphtha  b  from  the  Persian  nafaia,  sipnifying  to  exude;  and  petroleum  from 
iter/joi,  rock,  and  oleum,  oil  (the  latter  from  the  Greek  eXaiov,  oil),  dating  only  from  the  middle 
ages  (see  8yn.,  p.  1015. 

The  naiue  pUtolium  is  from  nirra,  pitch,  and  oleum,  oil,  analogous  to  pettvlevm;  and 
pittawhaltum,  from  the  Greek  for  piieh  and  a$phaU. 

The  word  maltha  is  from  the  Greek  fiiiXfip,  tt^fi  wax;  U  was  also  used  sometimes  for  a 
mixture  of  wax  and  pitch,  employed  for  making  the  surface  of  writing- tablets,  and  for  some 
kinds  of  cements.  But  Pliny  (2,  108)  describes  under  this  name  an  inHanimable  mud  flowing 
from  a  pool  at  Samosnta  in  North  ^ria  on  the  Euphrates,  which  he  says  (ib.,  109)  wns  similar 
lu  nature  to  naphtha:  and  Ibis  use  of  the  word  has  led  to  its  later  application  to  viscid  bitumens. 

Petroleum  in  eavitiet  in  crygtalt.  Davy,  in  his  examinalioDS  of  the  fluids  in  crystals  (Phil. 
Tmns.,  367,  and  postscript,  18^),  found  only  water,  except  in  the  raseof  quartz  from  Dauphiny. 
The  liquid  in  this  case  was  about  as  viscid  as  linseed  oil;  brownish  In  color;  became  solid  and 
opaque  at  13°;  had  a  smell  resembling  naphtha:  acted  liken  fixed  nil  when  heated,  the  lem)ierature 
of  ebullition  being  high:  and  burned  with  flume,  producing  a  white  smoke.  The  cavity  was  ^ 
in.  across,  hut  only  n  sixth  of  it  was  occupied  by  the  fluid.  Davy  wade  his  investigations  of  the 
fluids  in  ciTstals  by  having  the  cr}-stals  bored  through  (o  the  cavity  by  a  lapidary,  and  was  the 
first  to  use  this  method. 

Petkulbne.  BoussingauU  oblained  from  the  viscid  bitumen  and  asphalt  of  Becbetbronn 
an  oil  which  he  called  Petrolene,  and  announced  it  as  the  liquid  ingredient  of  all  asphalt,  the 
solid  one  l>ehig  named  by  him  Atphaltene.  It  was  separated  by  heating  in  an  oil  bath  to  a 
lemitei-ature  of  dOO".  None  of  it  passed  over  at  a  temperature  below  100  .  He  obtained  for  Ita 
comiKxtilion,  Ann.  Ch.  Phya.,  64,  141,  1837;  73,  443,  1840: 

Carbon        87-86        86  78        87-45        86-98        |  88-4 
Hydrogen     11-90        13  20        13*80        1970  136 
• 

He  writes  for  it  the  formula  CidH,«,  making  It  of  the  campbene  series  CnHt«-(.  It  boiled  at 
380".  The  vapor  density  is  stated  at  9-415,  or  "  double  that  of  oil  of  turpentine."  There  can  be 
no  doubt  that  the  petrolene  was  a  mixture  of  oils.   See  further,  5th  Ed.,  pp.  729,  780. 

The  Becbelhronu  tar  and  tliat  similar  from  Lobsann  (both  In  the  Dept.  du  Bas-Khln,  France) 
mre  cxUed  also  l^niral  Qraitte  and  Qraitte  de  Strtubourg. 

Asphaltum.  ''A<r<f>aXTo?  Ari»iot..  Strflho,  Dumc,  etc.  Bitumen  PIAi.,  36,  61.  Asfdialt, 
Mineral  Pitch.  Asphalt,  Bergpech,  Erdpech,  Germ.  Asphalte,  Bitume,  Fr.  [Vat  ayn.  of 
Fittaaphalt  or  Mineral  Tar  (Bergtheer  Germ.),  see  p.  1016.] 
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Asphaltum.  or  miaeral  pitch,  is  a  mixture  of  different  bydrocarbona,  part  of  wUch  in 
oxygenated.    Its  ordinary  clmracters  are  as  follows: 

Amorphous.  G,  =  1-1'8;  sometimes  higher  from  impurities.  Luster  lilie  that  of  black 
pitch.  Color  brownish  black  and  blaclt.  Udor  bituminous.  MelU  ordinarily  at  90"  to  100\ 
and  burns  with  a  bright  Qame.  S<i)uble  mostly  or  wholly  in  oil  of  tnrpraiine,  and  partly  v 
wholly  In  etber;  commouly  partly  in  alcohol. 

The  more  solid  kinds  gniduate  into  the  pittuspfaalts  or  mineral  tar,  and  throu^  these  there 
i%  a  gradtttioii  to  petroleum.  The  fluid  kinds  cbaoge  into  the  solid  by  the  loss  of  a  vaporizable 
portion  on  exposure,  aiid  also  by  a  process  of  oxidation,  which  consists  first  in  a  loss  of  hydrogen, 
and  flimlly  iu  ihe  oxygenation  of  a  portion  of  the  mass. 

Oomp.— The  action  of  heat,  alcohol,  elher,  naphtha,  and  oil  of  turpentine,  as  well  as  direct 
anal^'ses,  show  that  the  so-called  asphaltum  from  different  localities  is  very  varloiu  In  composition. 
The  following  are  the  classes  of  Ingredients  present: 

A.  .  Oils  vaporizable  at  about  100°.  or  below;  sparingly  present,  if  at^. 

B.  Heavy  oils,  probably  of  the  Pittolium  or  Petroleoe  groups  (see  above);  TaporizaUe 
Ijetween  100'  and  250°;  cunstituting  sometimes  85  p.  c.  of  the  mass. 

C.  iiesins  soluble  in  alcohol. 

D.  Solid  nsphnll-like  substance  or  substances,  soluble  In  ether  and  not  In  alcohol;  black, 
pitch-like,  lustrous  in  fracture;  IS  to  8S  p.  c. 

G.  Black  or  brownish  black  substance  or  substances  not  soluble  either  in  alcohol  or  eibt-r; 
similar  to  D  in  color  and  appeaianre,  Eersten  ;  brown  and  ulmin-Uke,  VOlckel;  1  to  75  p.  c. 

F.  nitrogenous  subBtHiices:  often  as  much  as  corresponds  to  I  or  3  p.  c.  of  uitrpgm. 

Obs.— Asphaltum  belongs  to  rocks  of  no  particular  age.  The  most  abundant  depceiils  are 
snperflcial.  But  these  are  generally,  if  not  always,  connected  with  rock  deposits  conlainiiig 
some  kind  of  bituminous  material  or  vegetable  remains. 

Borne  of  the  noted  localities  of  aspbaltum  are  tlie  region  of  the  Dead  Sea,  or  Lake  Asphallitcs. 
whence  the  most  of  the  aaphnllum  of  ancient  writers;  a  lake  on  Trinidad,  1^  m.  in  circuit,  wbicli 
is  iiot  at  the  center,  but  is  solid  and  cold  toward  the  shores,  and  has  its  borders  orer  a  breadth 
of  }  m.  covered  with  the  hardened  pitch  with  treea  flouriihlng  over  it;  and  about  Point  La  Btaye, 
the  masses  of  pitch  look  like  black  rocks  among  the  foliage;  at  various  places  in  S.  America, 
simPar  lakes,  as  at  Caxllambo  (not  Coxitambo),  Peru,  wmcb  is  used  at  Payta,  on  the  coast 
(under  the  equator),  for  pitching  boats,  etc.;  at  Berengela,  Peru,  not  far  from  Arica  (S.),  where 
It  is  put  to  the  same  use;  in  California,  near  the  coast  of  St.  Barbara,  an  area  of  some  acres;  in 
a  large  bed,  near  Avlona  in  Albania  (Q.  —  1-205).  Also  in  smaller  quantities,  sometimes 
disseminated  through  shale  and  sandstone  rocks,  and  occasionally  limestones,  or  collected  in 
cavities  or  seams  in  these  rocks;  near  Matlock,  Derbyshire,  in  stalactitic  masses;  Poldice  mine  in 
Cornwall;  Uaughmond  Hill  in  Sbro^hire;  at  Baatennes  and  Dax,  Dept.  of  Landes,  constituting 
6  p.  c.  of  a  sandy  deposit;  Val  de  Travers,  NeucbAtel,  impregnating  a  bed  In  the  Cretaceous 
formation,  and  servins  as  a  cement  to  the  rock,  which  is  used  for  building;  fmpregnatiDg 
dolomite  on  the  island  of  Brazza  in  Dalmatia;  In  the  Caucasua;  In  gneiss  and  mica  schist  In 
Sweden. 

Elaterite.  Subterranean  Fungus  (fr.  Derbyshire)  Litter,  Phil.  Trans.,  1673.  Elastic 
Bitumen.  Mineral  Caoutchouc.  Bitume  elastique  Delameth..  J.  Phvs.,  31.  31,  1*^7.  Ela.<ilic 
Bitumen  Hatehett,  Linn.  Trans.,  4,  140, 1797.  Elastisches  Erdpeoh  kla^.,  Beitr.,  3,  107,  ISOt 
Elastisches  Erdbarz  Qerm.    Elaterit,  Fosslles  Erdharz,  Haugm..  Handb.,  1,  87,  1813. 

Masssive,  amorphous.  Q.  =  0-905-1 '288  Derbyshire.  Soft,  elastic,  sometimes  adhering  to 
the  fingers  (»);  also  moderately  soft  and  elastic;  much  like  India-rubber  (b);  and  occasionally 
bard  and  brittle  (e),  embedded  in  the  softer  kinds.  Color  brown,  usually  dark  brown.  Subtrans- 
lucent;  sometimes  dark  orange-red  by  transmitted  light. 

Johnston  analyzed  the  three  kinds,  A,  B,  C,  separately  (Phil.  Hag..  13,  23,  183S).  He 
mentions  the  action  of  ether  only  on  the  B.  from  which  it  separated  but  18  p.  c  of  the  mass; 
and  the  two  analyses  given  are  those  of  the  undissolved  materul.  Analyaea: 


0 

H 

1.  A 

85-47 

13-28 

=  J>8-75 

3.  B 

84-38 

18-58 

=  86-96 

S.  B 

88-67 

13-54 

=  1W31 

4.  C 

85-86 

13-34 

=  98-80 

6.  C 

86-18 

13-43 

=  98-60 

He  states  that  the  loss  in  A  and  C  may  be  partly  or  wholly  oxygen,  and  that  in  the  case  of 
C,  of  the  insoluble  residue,  3-8-8  p.  c.  is  oxygen.  He  thus  leaves  the  constilullon  of  ehUerite  in 
doubt.    It  appears  to  be  partly  a  carbohydrogen  near  ozocerite,  and  partly  an  oxygeuud 

insoluble  imiterial. 

It  Is  found  at  Castleton  In  Derbyshire,  in  the  lead  mine  of  Odin,  along  with  lead  ore  and 
caldle,  in  compact  renifnrm  or  fungoid  masses,  and  is  abundant.  Also  reportnl  from  Sl 
Bernard's  Well  near  Edinburgh;  Clmpel  quarries  in  Fifeshire;  a  coal  mine  at  Montrelais.  at  the 
depth  oF  230  feet:  and,  nceoi  tling  to  Hau»manii  (Hnndbuch,  3.  278),  at  Neuchfitel.  and  oa  the 
island  of  Zante,   A  similar  uiaieiial  in  external  characters  has  been  met  with  at  Woodbuiy.  Ct 
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c 

H 

0,  etc. 

N 

8 

88*62 

1119 

4-78 

0-17 

0-24  = 

100 

83-80 

11-92 

4-92 

0-11 

0-25  = 

100 

8119 

13-87 

4-45 

013 

0-86  = 

100 

A  numeral  tar  from  the  Old  Red  Sandstoue  at  Cruig  Well,  Deiir  Dlngwull,  Il,^shire, 
l8  described  by  W.  Morrisou  (Truss.  £d.  G.  Soc.,  6,  500,  1888,  and  Mia.  M»g.,  8,  188,1889). 
It  is  black,  lustrous,  sticky,  of  the  consisteuce  of  tar,  and  occurs  associated  with  albertite. 
Intoluble  in  acids,  alkalies,  alcohol,  but  soluble  iu  pai-aflln  oil.  and  partially  soluble  In  ether, 
leaving  an  Inflammable  residue.  Melts  at  about  140'.  On  dry  dIatillatioD  yields  an  inflammable 
oil,  a  gas  and  water.   A  similar  tar  occurs  in  the  Carboniferous  limestone  of  Derbyshire. 

Analyses,  Macadam,  Min.  Mag.,  8,  186,  1880:  1.  2,  of  vlaterite;  3,  of  mineral  pitch. 

1.  Derbyshire 

2. 

8.  Diogwall 

Coorongite  is  a  kind  of  mioeral  caoutchouc  from  the  Coorong  district.  South  Australia; 
analysis  gave:  C  64-78.  C(flxed)100,  mi-68.  0  2088,  H,0  047,  ash  1 '79  100.  Cf.  G.  C. 
Morris,  Proc.  Acad.  Philad..  181,  1877. 

Settuno  Stones  IIesin.  New  Mineral  Resin  fr.  Settling  Stones,  J.  F.  W.  Johntion, 
Ediiib.  J.  Sc.,  4,  122,  1881,  Phil.  Mag.,  14,  88,  1U89.  Settlingite  Dx.,  Min„  2,  42,  1874.  In 
the  form  of  drops,  more  or  less  rounded,  or  flattened,  as  If  ouce  fluid  or  soft,  and  found  incrusting 
the  rocky  walls  of  a  vein  at  an  old  lead  mine  in  Nonhumberlaud,  known  by  the  name  of  Settling 
Stones,  resling  on  and  occasionally  covered  by  ciilcite  and  pearl  spar;  the  rock  is  the  Mountain 
limestone  (Subcarboniferous).  The  resin  is  uani,  brittle  nuder  the  hammer,  but  dlfllcult  to 
reduce  to  powder;  G.  =  1-10-1*64;  color  from  pate  yellow  to  deep  red;  a  pale  greoi  opalescence; 
doet  not  melt  at  20S°.  Burns  in  the  flame  of  ft  candle.  Very  slightly  actea  upon  by  alcohol. 
An  analysis  afforded  Johnston; 

C  85*188  H  10-868  Ash  8  256  =  M-S43 

But  Johnston  adds  •  "  It  ta  therefore  doubtful  whether  this  reslnoid  substance  contains  oxygen 
or  not.  It  may  be  only  an  impure  carbo-hydrogen."  It  is  very  slightly  acted  upon  by  alcohol. 
Gives  empyreumatic  products  when  fused  in  a  closed  tube.    It  has  close  relations  to  elaterite. 

Berenoelite  Johnaton,  Phil.  Mag.,  13,  829. 18^38.  Asphaltum-like.  Color  dark  browo,  with 
a  tinge  of  greeo.  Powder  yellow.  Luster  of  surface  of  fracture  resinous.  Anal.— Johnston: 
C  73-47,  H  9  20,  O  18-83  -  100,  corresponding  to  the  ratio  for  C,  H.  O  =  40 :  62  :  8.  Forma  a 
solution  with  coldal»>bol,  which  is  bitter  to  the  taste.  On  evaporation  the  resin  obtained  basa  clear 
red  color,  and  remains  soft  and  viscid  at  the  ordinary  teuipcrature.  Nearly  Insoluble  in  caustic 
potash.  Odor  rrsinous,  disagreeable;  but  after  fusion  for  some  time  at  100°,  this  odor  is 
succeetled  by  an  sgrewblc  one;  on  cooling  it  regains  the  original  odor.  It  is  said  to  form  a  lake 
like  that  of  Trinidad,  in  the  province  of  bl.  Juan  de  Berengela,  about  100  m.  from  Arica,  Peru, 
ftud  is  used  at  Arica  for  paying  boats  and  vessels. 

BiELZiTE  O  Benkd  and  K.  Jahn.  Zs.  Kr.,  13,  68,  1887. 

Mrtssive.  Fracture  subconchoidtil.  Brittle.  H.  =  1-2.  G.  =  1-249  Luster  resinous. 
Color  brownish  black.  Opaque.  Auatysis:  *  C  79  74,  H  6  84  =  86  08.  Melts  easily  and  burns 
with  smoky  flame;  at  175°  becomes  soft  ancf  at  880°  swells  up  and  becomes  dry,  leaving  on 
ctwliug  a  black  shining  coal.  Dissolves  in  considenible  part  in  chloroform  and  carbon  oisul- 
phide;  much  less  soliAle  in  alcohol,  ether,  and  benzene.  From  Zsil-Vnjdej,  Transylvuiia. 
Earned  after  £.  A.  Bielz. 

PlACZlTB.  Retinit  von  Plauze,  Piauzit,  lliiid.,  Pogg.,  02,  275,  1844.  An  asphalt-like 
substance,  remarkable  for  Its  high  melting-point,  815  .  It  occurs  slaty  massive:  color 
brownish  or  greenish  black;  thin  splinters  coloplionitc-brown  by  tninsmltled  light;  streak  light 
brown,  amber-brown;  H.  =  1-5;  G.  =  1-230;  t-186  Keniigott.  After  melting,  it  burns  with  an 
aromatic  odor  and  much  smoke,  leaving  5*96  per  cent  of  ash.  Soluble  in  ether  and  caustic 
potash,  also  largely  in  absolute  alcohol.  Healed  in  a  glass  tube  a  yellowish  oily  fluid  is  distilled, 
having  an  acid  reaction. 

Obtained  from  a  bed  of  brown  coal  at  Plauze,  near  Keustadt  in  Camlola;  on  Mt.  Chum, 
near  TBffcr  iu  Styria.  where  thourands  of  pounds  have  been  obtained.  It  much  resembles  a 
black  lamelhir  coal  (cf.  Kenngott,  Jb.  G.  Refchs.,  7,  91,  1856). 

Wdbtzilite  W.  p.  Blake,  Eng.  Mug.  J.,  48,  543,  Dec.  21.  1889;  Trans.  Am.  Inst.  Hng. 
Engineers,  Feb.  1890,    ILstiTy  Wurtz,  Mng.  Eng.  J.,  49,  106,  1890. 

From  the  Uinta  Mountains,  In  Wiisatch  Co.,  Utah,  between  Salt  Lake  and  the  valley  of 
Green  River,  not  far  from  the  source  of  uintabite,  or  "  gilsonite  "  (see  p.  1030). 

It  is  a  firm,  black  solid,  and  breaks  with  a  brilliant  coucboidal  fracture,  and  has  a  general 
resemblance  to  jet  or  some  of  the  cannel  coals.  Sectile,  the  shavings  having  a  degree  of  elas- 
ticity, but  if  bent  too  far.  or  suddenly,  snap  like  glass;  when  slowly  pressed  and  warmed  a  flaka 
may  be  bent  nearly  double.  In  very  thin  plates,  deep  red.  The  color  by  reflected  light  jet- 
blnck.  H.  =^  3-S.  G.  =  1*080.  Does  not  fuse  in  boiling  water,  but  becomes  softer  and  touj^ber, 
and  is  more  plastic.  Melts  In  the  flame  of  a  candle,  takes  flre,  and  bums  with  a  bright, 
liimlitouH  flame,  with  Utile  smoke,  giving  off  a  strong  biluminous  odor.  Fused  in  a  glass  tube 
it  given  off  a  dense  cloud  of  white  and  yellow  smoke  and  distills  over  a  thick,  brown  tarry 
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witb  a  stroug  odor,  and  leaves  n  small  residue  of  fixed  carbon.  Fragments  wanned  in  the  band 
emit  a  strong  odor  like  that  of  some  of  the  crude  petroleums,  which  is  rather  ofFensiTe.  It 
re^s  the  usual  solvents  of  bitumen. 

Xamed  Wuri^ite  after  Dr.  Henry  Wurtz.  of  New  York. 

On  the  relations  of  uiutahite,  Mberiite,  grahamite,  and  asphaltum  in  general,  see  W. 
Blake.  Tmns.  Am.  lust.  Mug.  Eng.,  read  Feb..  1890.    Further  on  the  occurrence  of  nrioib 
bituminous  Riibsiauces  and  coals,  in  Utah  and  Colorado,  with  a  discussion  as  to  their  origin,  see 
Stone.  Am.  J.  Sc.,  42,  148,  189t 

The  following  are  related  to  asphaltum. 

Albkutitb  Bobb.  Melan-Asphalt  Wetherilt,  Trans.  Am.  Phil.  Soc.  Fhllad.,  858.  16» 
Differs  fi-om  ordinary  asphaltum  in  being  only  partially  soluble  in  oil  of  turpentine,  and  is  its 
very  imperfect  fusion  when  heated.  It  litis  11.  ~  1-2;  Q.  =  1'097;  luster  brilliant,  pitcli-like : 
color  jet-black.  Softens  a  little  in  boiling  water:  in  the  flame  of  a  candle  shows  iDcipieot 
fusion.  According^  tu  imperfect  determinations,  only  a  trace  soluble  in  alcohol;  4  p.  c.  inethfr; 
80  in  oil  of  turpeutitic.  Wetherill  obtained  in  an  ultimate  analysis:  Carbon  86'M,  hydrogen 
8-96,  oxygen  1-97.  nitrogen  !J  »8,  S  tr..  ash  010  =  100. 

Occurs  filling  an  irregular  fissure  in  rocks  of  the  Subcarbouiferous  age  (or  Lever  Carbon- 
iferous) in  All>ert  Co.,  New  Brunswick. 

This  and  the  related  sulHtances  liavc  been  iisimlly  regarded  as  inspissate*!  and  oxygenated 
petroleum.  Peckhiim,  however,  takes  a  difl't.'r(.'nt  view,  cf.  Am.  J.  Sc..  48,  363,  1809.'  Form 
article  on  its  mode  of  occurrence,  see  Hitchcock,  Am.  J.  Sc.,  39,  267,  1865. 

An  albertite  from  the  Old  Red  Sandstoae  at  Kilteam  (Strathpefferi,  Itoss-shire,  has  bees 
described  by  W.  Morrison,  Min.  Mng.,  6,  101,  1884;  Honeyman,  ibid.,  7,  77,  1886. 

Ci-OUBTONITB  HeddU,  Min.  Mag.,  3,  222,  1879.  Occurs  In  patches  In  blue  limestone  and 
In  blue  dags  at  Inganess,  Orkney,  Brittle.  H.  =  8.  Luster  brilliant  like  obsidian.  Color  jet- 
black.  Soluble  in  benzene.  At  a  red  heat  It  gave  :  47'8  p.  c.  of  illuminating  gas,  51*8  carttoQ. 
0'24  ash  ;  O'l  p.  c.  volatile  below  210  .  Named  after  Dr.  Clouston,  who  in  18^  wrote  an  account 
of  the  geology  and  miueralogy  of  Orkney. 

OlUHAHiTE  WitrU.  Coal  or  Asphalt  Leilep,  Proc.  Am.  Phil  Soc.  Phllad.,  9.  183,  1863  ; 
Orabamite  Wurtg.  Rep.  Min.  Format,  in  W.  Virginia,  1865,  Am.  J.  Sc..  42,  420,  1866.  Proc. 
Am.  Assoc.,  18,  134,  1869.  See  also  Wurtz.  Gas  Light  Journal,  Oct.  2,  1869;  S.  F.  Peckbam. 
ib.,  Dec.  3,  1869. 

Resembles  albertite  in  its  pitch-black,  lustrous  appearance;  H.  =  3;  G.  =  1*145.  Soluble 
mostly  in  oil  of  turpentine;  partly  in  ether,  naphtha,  or  benzene;  not  at  all  in  alcohol;  wh(ii:y 
In  cbiovnform  and  carbon  disulphide.  No  action  with  alkalies  or  hot  nitric  or  lirdrochtoni- 
acid.  Melts  only  imperfectly,  and  witb  a  decomposition  of  the  surface;  but  in  this  state  the 
interior  may  be  iirawu  into  long  threads. 

Occurs  in  W.  Virginia,  about  20  m.  in  an  air  line  S.  of  Parkersburg,  filling  a  fissure 
(sbiinkiige  fi-isure)  iu  a  sandstone  of  the  Carboniferous  formation;  and  suppt^ed  to  be.  like  the 
albertite,  an  inspissated  and  oxygenated  peiroleum.  Jeuncy  has  manufactured  grahamile  fiom 
petroleum  (Am.  Chemist,  6,  359).  The  material  is  partly  columnar  from  a  fracturing  as  a  result 
of  contraction  iu  the  material,  the  structure  l>eing  vertical  to  the  ddes  of  the  vein.  JSamed  after 
J.  Lorimer  Gniham  of  New  York  and  Col.  Graham  of  Bjdlimore. 

A  similar  deposit  occurs  in  Huasteca.  Mexico  (.1.  P.  Kimlwll,  Am.  J.  Sc..  12,  277,  1876v. 
That  from  the  Cristu  mine  (o'ittO'ffra/iamite)  has  been  analyzed  by  W.  Wallace.    G.  =  1'15S. 


TJnTTAHtTB  or  Unltalte  IF.  P.  Blake,  Eng.  Mng.  J.,  Dec.  26,  1889.    Gilsonlte.    A  variety 
asphalt  from  the  Uinta  (or  Uintah)  valley,  near  Fort  Duchesne.  Utah.   Occurs  in  masses  Meveisl 
inchra  in  diameter,  with  concboldal  fracture:  very  brittle.   H.  =  0-3*6;  O.  =  ViMA-l-VtO.  Color 
black,  brilliant,  and  lustrous;  streak  and  powder  a  rich  brawn.   A  oon-condactor  of  electridtv; 

electrically  excited  by  friction. 

It  fuses  easily  in  the  flame  of  a  candle  and  burns  with  a  brilliant  flame,  much  like  sealinc: 
wax:  and  Hke  seiditig- wax,  it  will  give  a  clean  sharp  impression  fnim  a  seal.  Unless  the  melted 
mineral  ia  very  lii)t,  it  d(K's  not  adhere  to  cold  paper.  It  has  considcnible  plasticity  while  wane 
and  Is  not  stii-ky,  but  retains  after  melting  its  l(i»tnms  black  and  smooth  surface.  By  distilU- 
tlon  a  very  small  quantity  of  a  clear  white  and  flense  oil  is  ffiveu  off,  and  a  little  gas  or  vapor. 
It  is  much  more  reailily  (liss(>lve<l  b^  the  heavy  oils  and  fatstnan  by  the  lighter  and  more  voht:'.e 
menstrua.  Thus  it  ilis.M>lve8  and  incorporates  quickly  in  heavy  lubricating  petroleum,  whiic 
the  white  distillates  from  petroleum  have  littleoi  no  effect  upon  it  at  oniinary  tempetaturcK 
So  also  it  freely  di-'M>Wes  in  oil  of  tin-pentirie  when  warmed,  but  it  does  not  readily  dinolve  ii 
cold  spirits  of  'turpL'iitine.  Ether  ti'^piircnlty  docs  not  attack  fragmentx.  but  the  powder  fs  itovlj 
dissolved.    Soluble  in  ordinarv  alcohol. 

Also  called  gilnoniu  after  Mr.  S.  II.  Gilson  of  Salt  Lake  City. 


Volatile  matter 
Coke  Carbon. . 


Ilium,  gas  61-S3      S  O  M      H.O  0-86  =  62*14 
31-68         0-87      Ash  5*86  =  87*86 

100-00 
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Bdieral  Ooal.  'AvBpaKevrd  S'otrn:  rtSv  Totovroay  yr/i  it\4ov  €  xei  */  Kaitvov  [  =  Coal- 
like Bubstauces  whlrh  have  iu  them  more  of  earth  than  of  smoke  or  fire]  Ariitot.-,  MereoaftoXoy., 
4,  9.  By  u  (river  Pontus  In  Thiace)  rtvajX^ovi  oi  Kaiovrat  [  =  Certain  stones  which  bum] 
Arittol.  Ile/jl  (^)avfi  'AKnvtrtt.,  c.  115._  OviSeKaXoOffty  evBvS  aiBpaKai  r<Sv  fipvnTofieyoav 
ilofjvTTo/teyooy)  bid  ri}y  ^pe/as  e'ta-t  yeoiSeti,  etc.  [  =  Those  (of  minerals)  dug  for  use, 
which  are  called  simple  coals,  are  earthv,  but  will  kindle  and  burn  like  cliartioalj  (fr.  Ltguria). 
Theophr.,  16  {in  S«haeider'8  edit.),  8l5  B,C.  Eviot  Se  rwv  Bpavaraiy  dyOfjrrKuvi'rat 
Kavcrei  Ken  Sian4yov<Tt  xXeim  j^puyoy  [  =  Some  brittle  stones  become  by  burning  like  glow- 
ing coals,  and  remain  so  a  long  time]  (fr.  Benii  in  Thnicia,  and  the  promontory  of  JCnnens) 
TneopAr..  12.  ^paKta';  Xi^oi  Ariitot.  FayyiTr^  AilSoS  titrabo.  VayazTfi  Xidoi,  HpuKuK 
li'BoE,  DioK.,  6,  145,  146.  Thnicius  lapis.  Gemma  Sammothracia,  Pfo'n.,  33,  80,  37,  67.  Gu gates 
PUa.,  36,  34.   Steiukohle  Qerm.   HouiUe,  Charbon  fosidle,  Fr. 

Compact  maBslTe,  without  crystalline  structure  or  cleavsge;  sometimes  breaking  with  a 
degree  of  regularity,  but  from  a  jomteti  rather  than  a  cleavage  structure.  S<mietime8  laminated; 
often  faintly  and  delicately  banded,  succeasive  Inyers  differing  slightly  in  luster. 

Fracture  conchoidal  to  uneven.  Brittle;  rarely  somewhat  seciile.  H,  =  0'5-2'5.  G.  =  1- 
1-80.  Luster  dull  to  brilliant,  and  either  earthy,  resinous,  or  submetallic.  Color  black,  gniyish 
black,  brownish  black,  and  occasionally  iridescent;  also  sometimes  dark  brown.  Opaque.  With- 
out taste,  except  from  Impurities  present.  Insoluble  in  alcohol,  ether,  naphtha,  and  benzene, 
excepting  at  the  most  8  or  8  p.  c.  (rarely  lOT);  usiully  less  than  1  p.  c.  Insoluble  in  a  solution 
of  p«>tash.  Infusible  to  subfusible:  but  often  becoming  a  soft,  pliant,  or  paste-like  mass  when 
healed.  On  distillation  most  kinds  afford  more  or  less  of  oily  and  tarry  substances,  which 
are  mixtures  of  hydrocarbons  and  paraffin. 

Var. — The  variations  depend  partly  (1)  on  the  amount  of  the  volatile  ingredients  nfforded  on 
destructive  distillation;  or  (2)  on  the  nature  of  these  volatile  compounds,  for  ingredients  of  similar 
composition  may  differ  widely  in  volatility,  etc.;  (8)  on  structure,  luster,  and  other  physical 
cburacters. 

Coal  is  In  general  the  ref^ult  of  the  gradual  chance  which  has  tsken  place  in  geological 
tilstory  in  organic  deposits,  chiefly  vegetable,  and  Its  form  and  composition  depend  upon  the 
extent  to  which  this  change  has  gone  on.  Thus  It  pa«ses  from  forms  which  still  retain  the 
original  structure  of  the  wcxkI  (peat,  lignite)  and  through  those  with  less  of  volatile  or  bituminous 
matter  to  anthracite  and  further  to  kinds  which  approach  graphiie,  like  the  coal  of  Ithode  Island. 
^Cf.  tehungiU,  p.  8.) 

1.  Anthracite.  Anthraclt  Karxt..  Tab.,  68,  96.  1808.  Glanzkohle  Qerm.  H.  =  2-2-5. 
G.  =  132-1-7,  Pennsylvania;  1 '81,  Rhode  Island;  1-26-1  36,  South  Wales.  Luster  bright,  often 
lubmetallic,  iron-black,  and  frequently  iridescent.  Fracture  couchoidal.  Volatile  matter  after 
drying  S-6  p.  c.    Burns  with  a  feeble  flame  of  a  pale  color. 

The  anthracites  of  Pennsylvania  contain  ordinarily  85-98  per  cent,  of  carbon;  those  of 
South  Wales,  88-95;  of  France,  80-88;  of  Saxony,  81;  of  southern  Russia,  sometimes  94  per 
cent. 

Anthracite  graduates  through  seml-authracite  into  bituminous  coal,  becoming  less  bard  and 
containing  more  volatile  matter;  and  an  intermediate  variety  is  called /rM-frur/ii/t^  anthracite. 

Native  Coke.  Carbonile.  More  compact  than  arllflcial  coke,  and  some  vnrieltes  afford  con- 
siderable bitumen.  From  the  Edgebill  mines,  near  Hicliinond,  Va..  according  to  tieuth,  who 
attributes  its  origin  to  the  action  of  a  trap  erupiiou  on  biluiuiuous  coal.  (Cf.  Wurtz,  Tmns.  Am. 
Inst.  Mng.  Eng.,  3.  457,  1875.) 

3.  Bituminous  Coal.  Schwarzkohle  ira»n».,  Handb.,  73, 1818.  Steinkohlc  pt.  (?«rin.  Under 
the  head  of  Bituminous  Coals,  a  number  of  kinds  are  included  which  differ  strikingly  in  the  action 
of  heat,  and  which  therefore  are  of  unlike  ctmstitution.  They  have  the  common  characteristic  of 
burning  iu  the  fire  wHb  a  yellow,  smoky  flame,  and  ^viug  out  on  distillation  hydrocarbon  oils 
nr  tar,  and  hence  the  name  bituminout.  The  ordimry  bituminous  coals  contain  from  5-15 
p.  c.  (mrely  16  ov  1 1)  of  oxygen  (ash  excluded):  while  the  so-called  &rouin  eooZ  or  ^^ntto contains 
from  20-36  p.  c,  after  the  e.\pul8ion,  at  100  .  of  15-36  p.  c.  of  water.  The  amount  of 
liyilrogen  in  each  is  fn>m  4^7  p.  c.  Both  have  usually  a  bright,  pitchy,  greasy  luster  (whence 
often  oiWtA  Pechkohie  in  German),  a  Arm  compact  texture,  are  rather  fragile  compared  with 
anthracite,  and  have  G.  —  l'14-r40.  The  bi-own  coals  have  often  a  brownish- black  color, 
whence  the  name,  and  more  oxygen,  but  in  these  respects  and  others  they  shade  into  ordinary 
bituminous  coals. 

The  ordinary  bituminous  coal  of  Pennsylvania  has  O,  =  1*26-1-87;  of  Newcastle,  England. 
1-27;  of  Scotland,  1  27-1  82;  of  France,  1-2-1-8S;  of  Belgium,  1-27-1-8.  The  most  prominent 
Iciuds  are  the  following: 

(a)  Caking  or  Coking  Coal.  A  bituminous  coal  which  softens  and  becomes  pasty  or  aemi- 
-viscid  in  the  fire.  This  softening  takes  place  at  the  temperature  of  incipient  decompodtion,  and 
Is  attended  with  the  escajie  of  bubbles  of  gas.  On  increaaing  the  heat,  the  Tolatile  products 
"v%-liich  result  from  the  ultimate  decomposition  of  the  softened  mass  arc  driven  off,  and  a  coherent, 
jl^ravish-blnck,  celhilar,  or  fritted  mass  (eoke)  is  left.  Amount  of  coke  left  (or  part  not  Tolatlle) 
vuries  from  50-65  p.  c.  A  caking  coal  will  lose  its  caking  quality  if  kept  heated  for  2  or  8  houn 
ck.t  300°,  and  sometimes  on  mere  exposure  for  a  time  lo  the  air. 

(b)  Non-Caking  Coal.    Like  the  preceding  in  all  external  characters,  and  often  in  ultimate 
coraposltion;  but  burning  freely  without  aofleulng  or  any  appearance  of  incipient  fusion. 
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Percealaj^  of  volatile  matter  same  aa  for  caking  coul,  but  Ibe  coke  b  not  a  proper  coke,  beio{ 
In  powder,  or  of  the  form  of  the  original  coal. 

There  are  all  gradations  between  caking  and  non-caking  bitumiuous  coals.  In  external 
characters  the  two  kinds  are  alike.  They  oTten  break  iuto  layers;  aud  there  is  besides  a  bori* 
zoutal  banding  arising  from  n  succession  of  very  tbin  lumsepara&le  layers,  slightly  differing  ia 
luster  or  shade  of  color.  Cherry  coal  or  soft  coal  (of  Euglaiid)  is  a  non-caking  coal  igniUag  well 
and  burniug  rapidly,  while  $plint  or  hard  coal  ignites  less  readily,  bums,  less  ra^ndly.  owing  to 
the  smaller  amouot  of  volatile  matter.  Couls  which  do  nul  cake  on  burDiDgarecalled/m< 
burning  coals,  while  the  caking  are  callea  binding  anls, 

(e)  C^nnet  Coat  (Parrot  Coal).  A  variety  of  bituminous  coal,  and  often  caking:  but  differ- 
ing from  the  preceding  iu  texture,  aud  to  some  extent  in  composition,  as  shown  by  its  prodncU 
on  distillittion.  It  is  compact,  with  little  or  no  luster,  and  without  any  appeamnce  of  a  banded 
structure:  and  It  brenks  wi(b  a  conchotdul  fracture  and  smooth  suiface;  color  dull  black  or 
grayish  bltick.  •  Ou  distilktiuu  it  alfurds.  after  drying,  40  to  66  of  volatile  matter,  and  the  mate- 
rial volatilized  includes  a  large  proportion  of  burniug  and  lubricating  oils,  much  larger  than 
the  above  kinds  of  bituminous  mal ;  whence  it  is  extensively  used  for  the  mannfacture  of  sudi 
oils.  It  graduates  into  oil-producing  coaly  shales,  the  more  com|iact  of  which  it  much  resem- 
bles. The  original  Parrot  coal  is  a  c-annel  from  uenr  Edinburgh,  which  bums  with  a  crackling 
noiae,  whence  tiie  name  (Percy);  and  Horn  coal,  a  Idnd  from  South  Wales,  which  emits  when 
burniug  something  of  tlie  odor  of  burning  horn. 

Torbanite.  A  variety  of  catiucl  coal  of  a  dark  brown  color,  yellowish  streak,  without  luster, 
having  a  subcoochoidal  fracture;  II,  =  2'35:  G.  —  1-17-1*2.  'fields  over  60  p.  c.  of  volatile 
matter,  and  is  used  for  the  production  of  burning  and  lubricating  oils,  paraOio,  illuminating 
gas.  Named  from  the  locality  at  Torbnne  Hill,  near  Bathgate  in  Liolitbgowshin,  Scotland. 
Also  called  Boghead  Cannel  (see  pp.  1006, 1009). 

(d)  Brown  Coot  (Braunkoble  Oa^m.,  Pechkohle  pt.  Qerm..  Lignite).  The  prominent  char- 
acteristics of  brown  coal  have  already  been  mentioned.  They  are  non-caking,  but  afford  a 
large  proportion  of  volatile  matter.  They  are  sometimes  pitch-black  (whence  Pechkohle  pt 
Germ.),  Gut  often  rather  dull  and  brownish  black.  G.  =  ri5-l'8;  sometimes  higher  fnm 
impuiitiea.    It  is  occasionally  somewhat  lamellar  in  structure. 

Brown  coal  is  often  called  lignite.  But  this  term  is  sometimes  restricted  to  masses  of  coal 
which  still  retain  the  form  of  the  original  wood.  Jei  ( Jnlet  Fr.,  Oagath  Germ.)  ia  a  black  variety 
of  brown  coal,  compact  iu  texture,  aud  taking  a  good  polish,  whence  its  use  in  jewelry. 

Earthy  Brown  Coal  {Srdige  BraunkohU)  is  a  brown  friable  material,  sometimes  forming 
layers  in  beds  of  brown  coal.  But  it  is  in  general  not  a  true  coal,  a  considerable  part  of  it  being 
soluble  in  ether  and  benzene,  aud  often  even  in  alcohol;  besides  affording  largely  of  oils  and 
paraftln  ou  distillation.  For  a  nolice  of  "  coal "  of  this  kind  see  under  Lbccopetritk,  p.  1011. 
Sue))  a  coal  is  sometimes  called  wax  coal  and  paraffin  coal  (Wachskohle,  Parnffinkoble,  Oerm.). 
See  also  Bathvillite,  p.  1008. 

Mineral  Charcoal.  Fibmus  charcoal-like  substance  often  found  covering  the  surfaces 
between  layers  of  coal,  and  observed  in  coal  of  lUl  ages.  It  Is  soft,  aud  soils  the  fingers  like 
charcoal.   One  variety  of  It  Is  a  drj'  powder. 

Oomp.— Most  mineral  coal  consists  mainly  of  oxygenated  hydroearboM.  On  p.  1006  it  ia 
shown  that  the  kind  of  cannel  coa!  called  torbanite  and  the  substance  bathviltite  are  closely 
related  in  composition,  as  well  as  insolubility,  to  succinite;  and  it  is  probable  that  other  caont;l 
coals  contain  this  or  some  related  compound;  and  that  oil-producing  (not  oil-bearingl  shales 
include  a  similar  kind  of  hydrocarbon.  The  ordinary  blluniinous  coals  often  have  10  to  15  p.  c. 
of  oxygen,  and  may  be  of  analogous  composition;  though  differing  much  in  the  precise  constiiu- 
tiou  of  these  bvJrocarbons,  some  c<mtaining  such  as  produce  a  paHty  fusion  or  incipient  decooi- 
positiou  when  neated  (raking),  and  others  such  as  undergo  no  semi-fusion  (non-raklng).  The 
brown  coals.  In  which  there  are  30  to  35  p.  c.  of  oxygen,  must  include  other  kinds  of  oxyg^cnated 
hydrocnrlious,  of  the  insoluble  kinds.  But  micniRCoplc  examinations  appear  to  show  that 
Woody  fiber  is  present  in  it  in  various  stages  of  alteinlion. 

IJesides  oxygenated  hydrocarbons,  there  may  also  be  present  eimple  hydroearbone  (that  is, 
containinir  no  o.xygen).  This  would  seem  to  follow  from  the  small  percentage  of  ox>'e«i 
(2-3  p.  c.)  in  the  Tyncside  cannel,  while  the  hydrogen  is  as  large  In  amount  as  in  any  cuiDel  or 
bitumiuous  coals.  Aud  there  are  various  bituminous  coals,  low -in  oxygen,  that  suggest  tke 
same  conclusion.  At  present,  however,  chemistry  knows  of  no  simple  hydrocarbons  tbai  are 
Insoluble  in  naphtha  and  benzene. 

The  presence  of /r«0  carbon  is  naturally  inferred  from  the  composition  of  coals  like  the 
anthracites,  which  afford  very  little  volatile  matter.  But  even  these  coals  contain  ordinarilf 
1-5  to  p.  c.  of  each  oxygen  and  hydrogen;  and  Berthelot  holds  thai  they  are  bydrocwbOQ 
compounds  like  other  roikl». 

The  portion  of  coal  soluble  in  nnpbtfaa  or  benzene,  although  small  la  amount,  indicates  the 
presence  of  other  hydrocarbons— simple  or  oxygenated— oils  or  resins.  Their  nature  remains  lo 
be  ascertained.   Fyfe  obtained  by  means  of  naphtha,  from  the  Torbane  mineral,  1*S  mnd  1^4 

g.  c;  from  cannel  coal,  2-4  p.  c;  and  from  Newcastle  caking.  In  three  experiments,  4-S,  5*8. 
-8  p.  c.  of  soluble  material.    These  n'nults  do  not  ncoord  with  the  ordinary  statnnents  with 
regard  to  the  Insolubility  of  coal,  and  the  suhjert  needs  more  extended  study. 

Goals  often  contain  reeiw)  disseminated  in  vinible  points  through  the  mass,  which  mm.y  or  may 
not  be  of  soluble  kinds. 

Sulphur  is  present  in  nearly  all  coals.   It  is  8upix>sed  to  be  usually  combined  with  iroa. 
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and  when  the  coal  affords  a  red  €aih  on  btinilDg,  tliere  is  reascm  for  belieTing  this  true.  But 
Percy  menlloua  a  coal  from  New  Zealaud  wkicb  gave  a  peculiarly  white  asb,  alihougb  contain- 
ing S  to  8  p.  c.  of  sulphur,  a  fact  showing  that  it  is  preaeui  not  as  a  sulplilde  of  Iron,  but  as  a 

constituent  of  an  organic  compound.  The  discovery  by  Church  of  a  resin  coutaiuiug  sulphur 
Vsee  Tasmanitk,  Trinkekite,  eic,  p.  1010)  gives  reason  for  inferriug  that  it  may  exist  iu  this 
coal  in  that  state,  although  its  presence  as  a  constituent  of  other  organic  compoui-.ds  is  quite 
possible.   Sulphur  is  also  present  as  an  organic  compound  in  succinite  (Helm.  p.  1002). 

The  presence  of  nitrogen,  sometimes  3  p.  c,  proves  the  presence  of  nitrogenous  hydro- 
carbons; but  of  what  nature  is  unknown. 

The  impurities  present,  which  conslitute  the  ash  of  the  coal,  consist  of  silica  or  quartz,  oxide 
of  Iron,  clay,  and  other  aluminous  silicates,  or  such  ingredieuts  as  make  up  the  mud  and  ctay  of 
tine  soil  or  alluvium;  also  some  silica,  potash,  and  aoSa,  derived  from  the  original  vegetation. 
Tlie  iish  iu  the  purest  mineral  coal  amounts  to  but  0*26  to  1  p.  c. ;  but  in  that  which  passes  for  the 
best  there  are  ordinarily  6  to  8  p.  c;  and  in  most  that  is  uetd  for  fuel  there  tire  8  to  15  p.  c. 

CohI  occurs  in  beds,  tnterstratified  with  shales,  saudstoues,  and  coDglomerati-s,  and  some- 
times limestones,  fOTming  distinct  layers,  which  Tary  from  a  fraction  of  an  inch  tu  80  feet  or 
more  In  tbickness.  In  the  United  States,  the  anthracites  occur  east  of  the  Alleghany  range,  in 
roclcs  that  have  undergnoe  great  contortions  and  fmcturings,  while  the  bituminous  aie  found 
fiirtlier  west,  in  rocks  that  nave  been  less  disturbed;  and  this  fact  and  other  observations  have 
led  geologists  to  the  view  that  the  anthracites  have  lost  their  btlumeu  by  the  action  of 
beat.  For  observations  on  the  geological  FelatlonB  of  coal  beds,  reference  may  be  made  to 
geulogicaj  treatises. 

The  origin  of  coal  is  mainly  vegetable,  though  animal  life  has  contributed  somewhat  to  the 
result.  The  beds  were  ouce  beds  of  vegetation,  analogous,  iu  most  respects,  in  mode  of  forma- 
tion to  the  peat  beds  of  modem  times,  yet  in  mode  of  burial  often  of  a  very  different  character. 
Tbis  vegetable  origin  is  proved  not  only  by  the  occurrence  of  the  leaves,  stems,  and  logs  of 
plants  in  the  coal,  but  also  by  the  presence  throughout  its  texture.  In  many  cases,  of  the  Ui\raa 
of  tbe  original  fibers;  also  by  the  direct  observation  that  peat  is  a  tmnsition  state  between 
unaltered  vegetable  debris  and  brown  coal,  being  sometimes  found  passing  completely  into  true 
brown  coal.  Peat  differs  from  true  coal  in  want  of  homogeneity,  it  visibly  containing  vegetable 
fibers  oaly  partially  altered;  and  wherever  changed  to  a  flne-textured  homogeneous  material,  even 
though  hardly  consolidated,  it  may  be  true  brown  coal. 

Extensive  beds  of  mineral  coal  occur  In  Great  Britidn;  in  France,  Spain,  Belgium;  in 
Netherlands,  Prussia,  Bavaria,  Auatiia,  northern  Italy,  tiilesia,  Kussia  on  the  south  near 
the  Azov,  and  also  in  the  Altai.  It  is  found  in  Asia,  abundantly  iu  China,  in  Persia  in  the 
Cabul  territory,  and  in  the  Khorassan  or  Dorthero  Persia,  in  Hindostan,  north  of  the  Gulf  of 
Cutch,  in  the  province  of  Bengal  (the  Burdwan  coal-field)  and  Upper  Assam,  in  Borneo.  Labuan, 
Sumatra,  several  of  the  Philippines,  Formosa.  Japan,  New  South  Wales  and  other  parts  of 
Australia,  New  Zealand,  Kerguelen  Laud;  in  America,  besides  the  United  States,  in  Chili,  at 
the  Straits  of  Magellan,  at  Nauaimo  on  Vancouver's  Island,  at  Melville  Island  in  the  Arctic  seas, 
iLUd  in  the  British  Proviuces  of  Nova  Scolia,  Mew  Brunswick,  and  Newfoundland. 

In  England,  the  principal  coal  fields  are  the  Manchester  of  Lancashire  and  Cheshire:  the 
Great  Central  of  South  Yorkshire,  Nottingham,  and  Derby;  that  of  South  Wales,  Glamorgan- 
sbire.  etc.;  the  Newcastle  field  of  northern  England.  In  Scotland,  a  range  of  beds  extends 
across  from  the  Firth  of  Forib  to  the  Firth  of  Clyde;  whole  area  1660  sq.  m.  Tn  Iietarid,  the 
three  are  tbe  Limerick  fields  about  the  moulh  of  the  Shannon,  tbe  Kilkenny  fields  to  the  east- 
ward, and  that  of  Ulster  on  the  north.  Cannel  coal  occurs  in  Great  Britain  ut  Lismaliago  in 
Lanarkshire,  about  SO  m.  from  Glasgow;  ala*)  near  Wlgan  In  Lancashire,  and  West  Wemyaa 
in  Fyf  e. 

Mineral  coal  occurs  in  France,  In  small  basins,  88  In  number,  and  covering  in  all,  according 
to  Taylor,  t+t  of  the  whole  surface.  The  most  important  are  the  hasiu  of  tlie  Loire,  between 
the  Loire  and  the  Rhone,  and  that  of  Valencleimes  on  the  north,  adjoining  Belgium.  In 
Belgium,  it  occupies  a  western  and  eastern  division,  the  western  in  the  provinces  of  Namur  and 
Hainault,  and  the  eastern  extending  over  Liege. 

In  the  United  Stales  tliere  are  several  separate  coal  areas  ;  of  these  that  of  eastern  Pennsyl- 
vania produces  practically  all  tlie  anihrarite  of  the  country,  while  the  others  yield  bitumiuoua 
coal.  One  of  these  areas,  the  Appalncliian  roal  field,  comniei)ces  on  tbe  north,  in  Penornrlvania 
and  southeastern  Ohio,  and  sweeping  south  over  western  Virginia  and  eastern  Kenlucky  and 
Tennessee  to  the  west  of  the  Aiipalacliinns,  or  partly  involved  in  their  ridges,  it  continues  to 
Alabama  near  Tuscaloosa,  where  a  bed  of  coni  has  been  opened.  It  embraces  several  isolated 
patches  in  the  eastern  half  of  Pennsylvania.  The  whole  surface  in  Pennsylvania  has  been  esti- 
mated at  15,437  sq.  m.,  or  i  the  whole  area  of  the  stnle.  A  second  coni  area  (tbe  Illinois)  lies 
adjoining  the  Mississippi,  and  covers  the  larger  part  of  Illinois,  though  much  broken  Into 
patches,  and  a  small  northwest  part  of  Kentucky  ;  it  is  continued  westward  over  a  portion  of 
Iowa.  Missouri,  Kansas,  Arkansas,  and  northern  Texas  west  of  the  Mississippi.  The  latter  area 
is  divided  along  the  Mississippi  by  a  narrow  belt  of  Silurian  rock  ,  the  whole  area  Is  about  the 
same  with  that  of  the  Appalachian  coal  field.  Another  area  covers  the  central  portion  of 
Michigan,  not  far  from  5000  sq.  m.  in  area.  Besides  these,  there  is  a  smaller  coal  region  in 
Bhode  Island,  which  crops  out  across  the  north  end  of  the  island  of  Rhode  Island,  and  appears 
to  the  northward  as  far  as  Mansfield,  Massachusetts ;  the  coal  from  this  region  is  chiefly  a 
griiphilic  carbon  not  useful  for  ordinary  combuslion.  There  is  also  coal  (Triassic)  in  N.  Carolina. 
There  are  further  extensive  coal  fields  in  the  Rocky  Mountains,  chiefly  bituminous  or  scmi-bitu- 
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miDOUS,  and  of  more  recent  geological  time  tlmn  ttie  Carboniferous :  much  of  ft  belongs  to 
the  Laramie  epoch;  thus  at  Carbon,  Hallville,  Wyoming;  Evanston  and  Coalville  in  XJtah; 
at  many  points  iu  Colorado,  abundant.  Further,  in  Dakota.  Montana,  Idaho,  Utah  ;  also  on  the 
I^ific  coast,  as  at  Carbouado  near  Tacoma,  at  Bellingham  Bay,  and  other  points  in  Wasbingtooi 
in  Oregon,  California.    There  are  also  suid  to  be  useful  coal  deposits  iu  Alaska. 

For  a  general  account  of  the  coal  fields  Id  the  United  Slates,  see  Miu.  Res.  U.  S.,  1880,  p. 
fSHetteq.  (Ashbumer):  also  the  other  Tolumes  of  Min.  Re^  U.  8.;  further  the  geol.  reports  of 
Pennsylvania,  Ohio,  etc. 

Out  of  the  bonlers  of  the  United  States,  on  the  northeast,  commences  a  fifth  coal  area,  that 
of  Nova  Scotia  and  New  Brunswick,  which  covers,  in  connection  with  that  of  Newfouodlwid, 
18,000  sq.  m.,  or  |  the  whole  area  of  these  provinces. 

The  mines  of  western  Pennsylvania,  commencing  with  those  of  the  Blossburg  basin,  Tioga 
Co.,  those  of  the  States  west,  and  those  of  Cumberland  or  Frostburg,  Maryland,  Riclimond  or 
Chestertield,  Va.,  and  other  mines  south,  are  bituminous.  Those  of  eastern  Pennsylvania  con- 
stituting several  detached  areas — one,  the  Schuylkili  coal  field,  on  the  south,  worked  principally 
at  Mauch  Chunk  on  the  Lehigh,  and  at  Poitsville  on  ihe  Schuylkill — another,  the  Wy&mittg  coal 
field,  worked  at  Carbondale,  iu  the  Lackawanna  region,  and  near  Wyoming,  besides  othos 
Intermediate— those  of  Rhode  Island  and  Massachusetts,  and  some  patches  in  Virginia,  are 
anViraeiiet.  Cannel  coal  is  found  near  Greensburg,  Beaver  Co.,  Pa.,  in  Eeuawha  Co..  Va.,  at 
Feylona,  etc.;  also  in  Kentucky,  Ohio,  Illinois,  Mfssouri,  and  Indiana  ;  but  part  of  the  so-called 
cannel  is  a  coaly  shale. 

Brown  coal  comes  from  coal  beds  more  recent  than  those  of  the  carboniferous  age.  But 
much  of  this  more  recent  coal  is  not  disllnguishable  from  other  Mtuminous  coals.  The  coal  of 
lUchmond,  Virginia,  is  supposed  to  he  <h  the  Llasdc  or  Triassic  era.  Coal  of  Cretaceous  or 
Tertiary  age  occurs  on  the  Pacific  coast,  and  in  many  places  over  the  eastern  slopes  of  the  Rocky 
Mountains,  where  a  "  Lignitic  formation"  is  very  widely  distributed  as  noted  above. 

The  coal  known  to  the  Greeks  and  Romans  was  probably  brown  coal.  The  first  sentence, 
in  the  synonymy,  from  Aristotle  evidently  alludes  to  mineral  conl  of  some  kind  ;  and  the  first 
of  the  two  cited  from  Tbeophrastus  (a  favorite  pupil  of  Aristotle)  refers  to  a  similar  substaiioe, 
and  perhaps  the  same  specimens.  The  locality  of  the  latter,  Liguria  (or  norihwesiern  Italy 
along  the  Mediterranean),  where,  he  adds,  there  also  is  amber,  may  be  taken  with  some  freedom, 
as  articles  brought  by  vessels  trading  with  Llguriaa  ports,  eveu  though  coming  from  flench 

Krts  beyond,  might  be  referred  to  Lfguria.  Ells,  on  the  way  to  Olympias,  is  given  as  another 
»lity.  The  sentence  ends  with  the  statement  that  "these  coals  are  used  Dy  the  smiths," 
showing  that  the  value  of  the  substance  as  fuel  was  well  understood  at  the  time  (4th  centuiy 
B.C.).  Theopbrastus  says  further,  that  it  will  continue  to  buru  as  long  as  any  one  blows  it,  but 
on  stopping  It  deadens,  but  ma^  be  made  to  burn  agaiu  ;  and  that  it  bums  with  a  strong  dis- 
agreeable odor.  The  second  citation  from  each,  Aristotle  and  Theopbrastus,  relates  to  a  sunihr 
coal.  The  locality,  iu  Thrace,  identifies  it  with  the  2%raetan  tUme  ox  Dioscoiides  and  Pliny,  the 
locality  of  which,  according  to  the  former  (from  Aristotle),  was  at  Simla,  on  the  river  Pontus  (cu 
the  Macedonian  border  of  Thracia,  to  the  west  of  the  present  Constantinople).  According  to 
Dioscorides  and  Pliny  (quoting  further  In  part  from  Aristotle's  "  Wonderful  Things  beard  of  "), 
water  would  make  the  Thracian  stone  to  bum,  and  oil  extinguish  It ;  which  is  eiiner  altogether 
a  fable,  or  a  partial  truth  based  on  somebody's  observation  that  masses  or  piles  of  impure 
pyritiferous  coal  will  become  hot,  and  sometimes  ignited,  iu  consequence  of  b^ug  wet.  Aris- 
totle mentions  its  bituminous  odor  when  burning. 

The  Qagatet  (whence  our  vorAjet)  occurred,  according  to  Dioscorides  and  Pliny,  at  Gagas 
or  Oases,  a  place  in  Lycia  (Asia  Minor).  The  former  describes  it  as  black,  smooth,  and  com- 
bustible, to  which  Pliny  addn  that  It  was  light,  and  looked  much  like  wood,  and  that  It  emitted 
a  disagreeable  odor  when  rubbed,  and  burned  with  the  smell  of  sulphur.  It  was.  in  part  at 
least,  true  lignite.  Some  of  the  best  known  localities  of  jet  are  the  Yorkshire  coast  in  Ibgluid, 
near  Whitby  ( Whitby  Jet),  Aude  iu  France;  also  Spain,  Bohemia,  etc. 

Bteritte  Mallet,  Am.  J.  Sc.,  9,  146,  187S.  A  mineral  coal  from  Middle  E^rk,  Colorado 
It  belongs  to  the  class  caking-bituminous,  and  gave  on  analysis  :  30*95  p.  c.  volatile  matter  (gas 
and  tarry  oil),  54  03  p.  c.  fixed  residue  (coke  and  ash),  and  6*02  p.  c,  water,  G.  =  1*823.  Color 
Jet-black.  Powder  brown.  Resembles  albertite  in  the  large  amount  of  gas  and  tarry  oil 
yielded  by  It,  but  differs  in  being  heavier  and  in  yielding  no  soluble  products  with  carbon 
disulphide,  ether,  etc.  Also  resembles  torbauite,  but  is  heavier,  does  not  crackle  in  the  fire,  and 
melts  and  intumesces  when  heated. 

HtJHiNiTE.  A  hydrocarbon  from  6stmark,  In  Wermland,  Sweden,  whicb,  according  to 
Ekman  (Ofv.  Ak.  Stockb.,  26,  138.  1868),  has  the  composition  (ash  free):  0  6715,  O  29-^, 
H  2-55,  N  0-47,  S  [0  40]  =  100.  A  similar  coal  from  Grythytte,  Pinberget,  Sweden,  has,  accord- 
ing to  Hellaod  (G.  F(>r.  Fdrh.,  2,  521,  1875),  the  composition  (ash  free):  C  67-'<t7,  O  SS-ll. 
K  3-S9.  N  tr..  S  0-33  -  100. 

Anthraxolite  E.  J.  Chapman.  A  black  combustible  coal-Hke  substance  of  TBryin;  com- 
position, found  iu  Quebec  and  Ontario. 

WoLLONGONGiTE  B.  SilUman,  Am.  J.  Sc.,  48,  85.  1869. 

This  name  was  given  provisionally  to  a  supposed  hydrocarbon  from  Wollongonfc  New 
Smith  Wales,  1.  c,  occurring  Iu  cubical  blocks,  without  lamination  ;  fracture  broad  con^oidaL 
It  is  shown  by  Liversidge  to  be  simply  a  carbonaceous  shale  or  karomM-i^aU. 


Digitized  by  Google 


SUPPLEMENT. 


This  supplementary  clinpter  incliides :  First,  descriptions  of  uerttdn  species,  feirly  well  estab- 
Hslied,  but  as  yet  of  unknowu  compoitition.  Si-vund,  a  summary  of  receut  additfous  to  min 
ernlogical  litenitiire,  whicli  bnvc  iippeiired  during  the  eiglileun  montlis  in  which  the  precediug 
page»  have  been  ptissitig  through  the  press,  but  too  Ittle  to  hml  their  propur  pluce.  This  is 
iolcDilfd  to  muk<;  the  work  iia  complete  iis  practicable  to  mar  the  close  of  1891.  Third,  brief 
accounts  of  many  doubtful  species,  having  little  or  uu  claim  to  recognition.  This  last  porllou 
of  the  chapter  eonuiins  for  tlie  most  pan  refereoces  of  recent  date.  The  list  might  be  aiiuost 
iiidehuitely  extended,  but  the  author  does  not  believe  that  it  would  be  a  real  service  to  mineral- 
ogicsl  science  to  attempt  to  call  to  life  the  many  bad  or  doubtful  species,  which  have  been 
ODce  refened  to  lu  the  literature,  but  must  of  them  long  since  forgotten. 


AftRiNiTK  lAimulx,  Jb.  Min. ,  1876,  60,  1877.  A  compact,  earthy  mineral  substance,  of 
a  bright  blue  color,  from  the  Pyrenees.  H.  =  3-4.  G.  =3  018,  Shown  by  Des  Cloizeaiix  to 
be  a  heterogeneous  mass,  consisting  of  a  blue  iMisie,  inclosing  different  minerals,  perhaps  owing 
its  color  to  artificial  means.  See  Kg.,  Zs.  Q.  Ges.,  27,  1876  ;  also  Macpheraon,  Jb.  Min., 
a,  S8,  188a.  Analyses  are  quoted  in  App.  iii,  p.  2.  1883. 

AguUarite  F.  A.  Oenth,  Am.  J.  Sc.,  41,  401.  1891. 

Isometric.  In  skeleton  dodecahedrons,  often  elongated  Id  the  direction  of  a  cubic  or 
octahedral  axis. 

No  cleavage.  Fracture  hackly.  Sectlle.  H.  =  2-5.  Q.  =  7-586.  Luster  metallic,  brll- 
iiant.   Color  iron  black.  Opaque. 

Oomp.— Sulpho-selenide  of  aUver,  AgtS.AgiSe  =  Selenium  14*6,  sulphur  6*9,  sllTer  79*6 
=  100. 

Anal^F.  A.  Genth,  1.  c. 

t3c  14  83  8  5-80  Ag  79  07  =  99-70 

Another  determination  gave  Ag  79'18. 

Pjnr^  eto.— In  the  open  luU  healed  slowly,  yields  metallic  silver,  a  slight  sublimate  of 
aoleniiim,  silky  needles  of  selenium  dioxide  and  sulphur  dioxide,  the  latter  forming  a  small 
cjuantity  of  silver  sulphate. 

Ob«.— From  the  San  Carlos  mine  at  Guanajuato,  Mexico;  very  rare.  Named  after  the 
superintendent  of  the  mine,  Scflor  Aguilar. 

Alt.— Agnilarite  is  aKered  on  the  surface;  the  cryslals  losing  Iheir  sharp  edges  and  some- 
times becoming  penetrated  by  holes  showing  metallic  silver  and  a  coating  of  microscopic  Iron- 
bluck  crysUls,  sometimes  iu  hexagonal  scales.  An  analysis  of  the  brittle  iron-black  alteration- 
product  gave : 

S  Sb  As  Ag  Cn  PVi 

1869  10-82  1-29  67-08  6-44  0  89  =  100-07 

This  correspondB  to  5(Ag,Cu)tS.(Sb,A8)iSi,  or  a  cupriferous  stephanlte. 

AlUBrrs,  p.  827.  Glinka  has  given  a  monograph  on  Russian  albtte  from  the  localities 
If^^^bipsfc  b>  OoTt.  Orenburg.  Kasbek,  Kyshtimsk,  Murslnka,  and  Shishimsk.  The  alblte  from 
JSerebinak  and  Easbek  proved  to  be  the  purest,  and  of  these  the  former  gave  the  anthoT : 

&:b:h  =  0-6380  :  1  :  0-5573:  ,7  =  94^  5'.  0  =  116°  37',  r  =■  SB*  T*- 
Angle  of  rhombic  section  on  b  (010),  27"  80'.   IRuss.  Bergjoumal,  1889.]  Jb.  Min..  ;  mH 
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HQazine  has  investigated  the  Pfitscbthal  periclioe  and  finds  that  the  crysUU  ooosa 
waentially  ol  an  oHgoclase,  rich  in  soda,  upon  which  albite  has  been  deposited  in  pamllel 
tion.  especially  in  the  cavities  of  the  original  crystals;  this  albite  follows  the  same  twinning  Uv 
Thu  coadualoa,  baaed  upon  an  optical  euminiUion.  is  oonfirnud  br  aulysla.  Jb.  Jtin.,  a.  l, 
ImX. 

Ahfhibolb.  p.  880  6t  aeq. 

The  diemical  eonstitntlon  of  the  amphiholes  is  disciused  by  Haefke  in  an  iuoe  diasertstioi 
(Berlin.  IHW)}.  He  gives  the  following  analyses,  1-8 : 

G.        SiO,  TiO,  Al.O,  Fe,0,  FeO  MgO    CaO  Na,0  K,0  H,0  F 

I.  Pterrepont   8-081      OSM    —     1-29    OTO    aSS  2S-96  18-25  1-24  0  66   1  88  0  65 

8-       "  8008  57  18  O'SO  210  DIM  IM  21-86  12-09  3-03  OJH  ^^u'vi 

8.        "  2-981  55-82  0  16  8  21  0  82  0  69  22  61  12-59  lia'''?^^!^''*! 

4.  Saarum  8-091  53-42  0-28  8-12  3-52  7-86  18-22  10  28  8  17  014  {■Tl'*'i  a 

6.  Ersby  41  20  0-48  15  40  2  49  4  67  15  15  1226  8  44  1-98  vii\% 
«.Mte.Somma  8-813  88-84    —  18-70  6-68  1090  1141  1170  8  08  8-61  1^4'*o:s 

7.  EdenvIUe  8-28S  41-OT  0-85  11-88  1-88  16-28  10-89  1186  8-76  0-96  fe^**'- 

8.  Etna  40*80  8  84  14-68  —  18-77  18  49  1210  8  08  0  70  ^- 

[=  m-u 

Schn^der  has  also  given  a  series  of  analyses,  9-14,  of  basaltic  hornblende,  showing  a  nv. 
stderable  d^ree  of  constancy  In  compodtion,  except  in  the  FetOi  and  VeO.  Zs.  Kr.,  18, 39. 
1891. 

G.         SiO,   TiO,  A1,0,  Fe,0,  FeO  MgO    CaO  Na,0  K,0 
9.  Ortenberg       8-849      40-66   4-99   14-89   10-84   0  57   12-88   12-80    1-59   1  77  =  lOO-tf 
10.  Bohemia  89-75   5-40   15  00     7  86   2-89   14-16   12-97    1-92   I -61  =  101 » 

II.  HflrlliDgen  8-247  40-15  5-21  14-34  7-80  4-58  18  14  11-75  2  31  1  14  =  UO-37 
12.  Hoheberg  8-247  40  14  4  26  14  80  7  07  6-48'  11-62  12  00  2  22  1  35  =  W44 
18.  Wolkenbiirg  88-29  4  66   16  57    9-18  8  19   10*40  12  90  undeL 

14.  LaacherSee    8-845      89  05  4  68  16  45    6-89  7-84^  ir28  18-75  l-fti  Q-Mb  100-9 
•  Ind.  0-81  MnO.  ^  Do..  0  81  MnO. 

Lane  and  Bharpless  have  described  an  Iron-magnesium  amphlbole.  called  by  Ukb 
grOnprite.  which  occurs  with  the  iron  ores  of  L.  Supeiior.  It  resembles  actinolite.  bnt  com- 
spends  cliemically  to  the  variety  cumminglonite  (p.  390).  Shows  polysynthetic  twinning  |  a.  and 
also  striations  |  c.  It  is  colorless  or  slightly  greenish  or  brownish;  faintly  pleochroic.  Eitiiic- 
tion-angle  20°.   Analysis  of  pure  material' from  the  Champion  mine,  Am.  J.  Sc.,  42,  905,  ItiSIl: 

8iO.         Al,0,       Pe.O.        FeO         MgO         Alk.  H,0 

76-88  0-66  0-99  6  96  12-47       .   It.  8  80  =  10080 

Nephrite  has  been  extensively  mined  in  the  mountains  of  Nan  Chan,  China.  Martin,  C.  R.. 
112.  1158.  1891.    Anals..  B.  Colurobia,  see  Harrington,  Trans.  R.  Soc.  Canada,  61,  1890. 

Elinislirliov  has  accomplished  the  diflicult  task  of  obtaining  amphibole  in  artificisl  crystih 
by  a  hydrothermal  method.  A  mixture  of  the  following  substances  was  taken  :  3  per  ceni 
aqueous  solution  of  colloidal  sillcn;  an  aqueous  solution  of  alumina,  and  also  of  ferric  ud 
ferrous  hydrate;  lime-water;  freshly  prepared  magnesium  hydrate  suspended  In  water,  aod 
finally  some  drops  of  caustic  soda  and  potash.  This  mixture,  forming  a  rather  stiff  gelalinou 
mass,  was  heated  In  a  sealed  glaa  vessel  to  650"  for  three  months,  with,  however,  some  intti' 
ruptinns. 

At  the  end  of  this  time  Ihe  mass  had  been  converted  into  a  greenish  brown  pulp  in  whicfa 
were  dark-colored  sliining  prismatic  crystals,  showing  the  forms  :  6  (010),  m  (110),  r  (Oil),  wilk 
Oil  A  oil  =  81°  32':  c'eavage  not  distinct.  Pleochroism  not  strong.  Optically  — .  fixtinclion 
angle  17°  66'.    Absorption  c  =  6  >  a.    Axial  angle  2V  =  82'.    An  analysis  gave: 

SiO,   AUO,  Fe,0,    FeO     MgO     CaO    Na,0  K,0  ign. 
G.  =:  8845     42-85    811     7-91     1011     14-88    1881     2-18    1-87    0-81  =100-96 
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1u  additiuD  to  these  crystals,  obviously  a  kind  of  liornbleade  (Gf.anals.  above  aud  od  p.  896), 
there  were  obtamed  at  the  same  time  crystals  referred  to  a  pyroxeue  near  diopside;  also  isotropic 
crysttils  and  grains  referred  with  a  queslioo  to  aualcite;  quartz  crystals;  adularia  in  tabular 
ctysuils.   Jb.  Min.,  2,  86.  1891;  C.  R..  112.  677,  1801. 

See  ABTOCHITB  below. 

A270HALITB  Q.  A.  Koejitg,  Am.  Inst.  Mng.  Eng.,  Philadelphia  meeting,  1876. 

A  name  provisionally  given  to  what  appears  to  be  alast  stage  of  alteration  of  ieffersooite.  The 
form  of  the  original  mineral  is  preserred  perfectly,  even  the  strong  basal  parting.  Li^t,  like 
pumice;  color  in  thin  secUon  blood-red.  Called  anomalite,  because  It  does  not  give  BTB.  with 
salt  of  pbosphorua  the  manganese  bead,  although  containing  some  80  per  cent  of  HOaOi,  on 
account  of  the  presence  of  cobalt  and  nibkel,  whose  combined  color  is  green,  and  this  extlnguiabes 
Uie  red  of  the  manganese. 

Anorthttb,  p.  887.  L^vy  and  Lacroix  have  determined  the  principal  indices  of  refraction 
for  crystals  from  Satnt-CI&neut.   Their  values,  together  with  the  aualysis,  are: 

8iOi      AUO,      CaO       KssO  Extinction  on  b 

a  —  1  574     r  =  1'586         46  05      85  10      18  83      [0-58]  =  100  -  87' 

The  plane  8  i  c  intersects  the  (real)  obtuse  angle  eb  and  makes  the  (real)  angles  e8  =  18S", 

65=iao\   C.  R  ,  111.  846,1890. 

Apatitb,  p.  763.  Described  as  probably  occurring  in  the  Thomas  slags,  with  also  certain 
compounds  of  calcium  sulpliate  aud  calcium  ailicate,  by  Stead  and  Ridsdale,  J.  Ch.  Soc.,  61, 
601.  1887;  also  Miers,  ibid.,  p.  608.    Cf.  also  Hutchings,  Nature.  36,  460.  1887. 

A  woi^  on  tbe  occurrence  of  apatite  and  phosphates  in  general  lias  been  published  recently 
by  F.  Wyatt  (The  Phosphates  of  America,  New  York,  1891J. 

Abagonitjb,  p.  281.  Buchrucker  has  described  cirslals  from  Leogang  In  Salsburg, 
ahowing  the  new  form  (850,  The  axial  angles  obtained  are :  SEr  =  80"  88' Li.  SE.  =  80° 
43f  Na.  ZEgr  =  80°  57  Tl.    Zs.  Kr.,  19,  140, 1801. 

AsTOCHiTE  ^dgren,  O.  FOr.  FOrh.,  13,  604.  November.  1801.  A  new  kind  of  ampfalbole 
from  L&ngban  in  Wermland,  Sweden.  It  forms  a  ratlier  coarse  crystalline,  short  columnar, 
aggregate  together  with  rhodonite,  and  has  been  locally  known  as  "blue  rliodouite."  Crystal- 
lizatiou  monoclinic.  cleavage-angle  56°  37',  crystals  not  observed.  Color  vaiying  from  blue  to 
grayish  violet;  for  the  former  the  extinction-angle  (with  h)  is  16°  40',  for  the  latter  17'  16'. 
Optically  negative;  axial  plane  |  b. 

Analyses  by  R.  Mauzelius  ^ve: 

•    G.        SiO,     PeO     MnO     MgO     CaO  Na,0    K,0    H,0  F 
1.  Blat         8  00      66-35     016      6  40     21  89     6  44     6  17     1*60     1  66     0*16  =  09-70 
a.  Qr.JBloUi  8-10      64-76     031     12-71     17-83    688    4  02    1-66    2-.77    0-00  =  90-8« 

The  above  correripond  to  the  composition  of  a  normal  metasilicate.  consisting  of 
<Mg,Mn,Ca>SiOi  and  (Na,K,H)iSiO(.  Named  from  a<rToxoi^mi»Hng  the  mark,  aiming  ba^, 
in  allusion  to  the  fact  that  it  was  at  first  regarded  as  a  pyroxene.  It  does  not  seem  to  be 
▼cry  far  from  richterite,  p.  801. 

AnBRLiTK.  p.  489.  Lemon^ellow  crystals  from  Price's  Land,  Henderson  Co.,  N.  C.  have 
been  analyzed  by  Hidden  and  Mackintosh,  Am.  J.  Sc.,  41.  488, 1891.  Tbe  crystals  are  in  part 
twins,  sinular  to  those  of  mtlle,  zircon,  etc  Analysis; 

SiO,       P.O.         ThO,        Fe,0,  H.O 
G.  =  4-051-4-076  6-84         8-68         [72-16]         1-78         1064  =  100 

BABiNOTOinTB,  D.  381.  Artificial  crysttds  have  been  measured  by  Buchrucker,  Zs.  Er.,  18, 
626,  1801.   He  calculates  the  axial  ratio: 

4:^:^  =  1-08066:1:  0-63870;  a=:77'8y,     =  108"  84',  r  =  OT' T 

Bahitb,  p.  899.  On  cnntals  from  the  Pny-dfr-DOme,  see  Gonnard,  BuVL  Soc.  Hin.,  14, 
174,  1891. 

Bbauhontttb  C.  T.  Jackson,  Am.  J.  Sc.,  37,  808,  1830.  A  supposed  "native  crenated 
hydro-silicate  of  copper  "  from  Chessy,  France.   Named  after  Prof.  L.  Elie  de  Beaumtmt. 
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Bernardinitb  /.  M.  StUlman.  Described  aa  a  new  fossil  resia  from  Sao  Bemaidiuo,  Cal, 
Am.  J.  Sc  ,  18,  67,  1878;  later  regarded  as  au  exiidiitiou  from  a  species  uf  conifer,  wliicli  had 
receiyed  iti  particular  characters  from  exposure  to  the  atmosphere  (ib.,  20.  98,  188U).  It  ii 
finally  shown  by  J.  StaQley-Brown  to  be  a  fuugous  growth  ou  PolyporuM  offieiiuUia,  impr^ausl 
by  rerinouB  material.   Ibid.,  43,  49,  1891. 

Bertrakditk,  p.  545.  Observed  at  La  Mercerie  near  the  bridge  of  the  Verri^re,  Ln 
Chapelle-sur-Erdre.  Lacrolx  and  Baret,  Bull.  &oc.  Mto.,  14.  180,  1891. 

Also  noted  In  carlUes  in  the  ber\'I  of  Limoges,  Haute  Vieune,  Uichel.  Bull.  Soc.  Mio.,  li 
78, 1891. 

Bertl,  p.  405.  InrefltigaiioD  of  the  optical  anomftlles,  by  A.  N.  Eamnzhilsky,  Vh.  Min. 
Oes.,  27.  1,  1891,  and  Zs.  Kr.,  19,  309,  1891. 

Analysis  of  white  crystals  occurriog  at  the  tin  mine  of  Wlnslow,  He.,  gam  HUlebnnd, 
U.  S.  G.  SuTT..  Bull.  66,  68,  1889: 

BiO,  TIO.  AI.O,  Fe,0,   BeO   MgO  E,0.C8,0   Na,0  Li,0  H.0 
O.  =  S-707    60-21     tr.    1800    0  83    1803    0  09      014       087  0-16  I  SO-  =  lOOlS 

»  After  drying  at  110°. 

BmDRBiHiTK.  p.  662.  Analyzed  by  Ttebeme  from  Litica  In  Bosnia,  where  it  occuts  as  aa 
alteration-product  of  boumonlte,  Vh.  G.  Reicha.,  211,  June  80. 1891: 

Bb,0.  87-48        PbO  50-12        Fe,0>  O  M        H>0  7-89  =  100-59 

BiauuTfiiHiTE,  p.  88.  A  seleniferous  Tsriety  from  Guanajuato,  Mexico,  In  ptiKnitic 
cryatala,  has  been  antilyzed  by  Gcnlb: 

O.  =  6-806  {  S  14  06        Bi  77  54        Se8-80  =  100-40 

Formula:  4BiiSi.BI,Se..   Am.  J.  Sc..  41,  402,  1891. 

BoLgiTB  Mallard  and  Cumenge,  C.  R.,  113,  619,  Oct.  26,  1891. 

In  cubes,  sometimes  3  cm.  in  diameter;  also  rarely  with  o(lll),  (f(llO),  and  0(310).  Cleav^e: 
cubic,  perfect;  octahedral,  less  easy.  H.  =  8-3'25.  G.  =5  08.  Color  Indigo-blue.  RefractiTC 
index,  n  2  07.  Sections  of  the  cubic  crystals  show  in  polarized  light  ao  isotropic  center 
bordered  by  doubly  refracting  bands;  the  latter  are  regarded  as  belonging  to  three  cr}-sts'is 
uniaxial  and  negative. 

There  are  also  octahedral  crystals,  regarded  aa  tetragonal,  with  the  forms  a  (10(0,  ^  (001). 
« (101);  the  measured  angles  are: 

m'  =  74*  16'    and    m"  =  *lir  ST        h  =  1*646 

O.  =  5-0  approx.  The  crystals  are  optically  uniaxial,  negative,  and  are  regarded  as 
corresponding  to  the  pseudo-isomelric  cubic  crystals. 

The  composition  deduced  Is  that  tentalively  given  to  percyllte  on  p.  172.  viz.  PbCuCla(OH)t. 
with  the  addition  of  iAgCI.  Anal.: 

CI         Pb        Cu        Ag       H,0  O 

1.  Cahiecrytt.  19-98      4&-45      18-95      8-85      4  77      [4-00]  =  100 

2.  "      "  lfi-00      49-75      14-50      8  70      4-00      [4-05]  =  100 

3.  Octahedral  CTyat,    19'7        50*7        15-0        9-4  undei. 

From  the  copper  mines  at  Boleo.  near  Santa  Rosalia,  Lower  California.  The  copper  deposiu 
here  consist  of  betls  intcrslratltled  In  the  tufas  and  conglomerateB  resulting  from  the  destruction 
of  the  volcanic  rocks  of  the  rpgioii.  The  copper  is  present  as  malachite,  aztirite,  melaconlie. 
cuprite,  atacamite,  also  as  silicates  and  rarely  as  the  sulphide.  Both  the  cubic  and  octahedral 
crystals  of  boleite  are  present  in  an  nrgillucousgangue,  and  immediately  associated  with  angkaiie, 
cerussite,  phosgenite,  and  atacamite. 

The  authors  consider  the  two  minerals,  respectively  in  cubic  and  in  tetragonal  pyramidal 
crystals,  as  essentially  identical,  a  pseudo-cubic  "  rfiscau  "  belonging  to  each;  irom  the  ordinary 
mineralogical  standpoint,  however,  it  seems  more  natural  to  regard  them  provisionally  (unlfi  a 
more  complete  examination  of  percylite)  as  dimorphous  forms  of  the  isame  compound;  in  that 
case  the  name  boleile  would  nnturally  belong  to  the  tetragonal  aubstance,  while  the  icometric 
mineral  would  be  united  with  pcrryirie. 
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'BowB.vn  Be  Bounon;  Dupenog,  Mln.,  4,  289, 1859.  An  amorphous,  dark  blncklsh  gray 
mineral  "from  uear  Bombay";  resembles  Lydian  stone.  Compact  with  cunchoidul  fracture. 
H.  =7.  O.  =  2-210.  B  B.  fuses  easily;  Insoluble  in  acids.  An  analysis  by  Ijiueier  eave: 
SiO«  50  0,  Al,0>  10-5,  FeiOi  Sfi'O,  HgO  8  5,  CaO  6-5,  C  8  0.  S  0-8  ^  100  8.  Hay  be  simply  a 
UiuU  of  tachylyte. 

Braunite,  p.  382:  Crystals  from  L&ogban,  described  by  Flinfc,  show  the  new  fonns: 
0(304,1-0.  f(401,4-t),    M524,  H)-  i  (212,1-2),   <  (645,  The  axial  ratio  obtained  is 

i  =  0-99218,  from  111  a  111  =  70°  19'.  Anal.: 

Mn.O,  84-77         SiO,  9  89         Fe,0,  4  28         CaO  0  84         MgO  0  15  =  99-38 

Oxygen  (determined  by  CI  set  free  with  hydrochloric  acid)  7*86  p.  c;  formula  RO.ROt. 
Ala.  H.  »tockh..  Bibang.  16  (2),  No.  4,  1.  1891. 

Brkithadptits,  p.  72.  Sarrabus,  Sardinia,  analysis  by  E.  Ualtlrolo,  Rend.  Accad.  Line., 
1  (2),  98,  1801. 

O.  =  8-4S        Sb  65*07      As  0-20      Nl  82-04      Co  0-20      8.  Ag,  Pb  ff.  =r  08-50 

Bkewbterlinite.  a  new  Quid  In  the  cavities  of  minei-als  D.  Brewter,  Kd.  Phil.  J.,  9, 
1833;  Trnos.  K.  Soc.  £diub.,  10,  1,  407.  1826;  Am.  J.  Sc.,  7,  186,  18*34,  12,  214  (with  a  plate), 
1827;  Phil.  Mag..  26,  174.  1868.  Brewsteilme  Ifajia,  Mln..  539,  1850;  Brewstoluie,  lb..  471. 
l»o4. 

A  colorless  tiansparvot  fluid,  occurring  in  cavities  of  topaz  crystals  from  Braxil,  Scotland, 
and  Australia,  of  chrysoltcryl.  of  quartz  crystals  from  Quebec,  amethyst  from  Siberia,  ancl  first 
described  by  Sir  David  Brewster.  The  cavities  are  mostly  microscopic,  but  occasIoDaily  1  In. 
across,  or  even  larcer.  They  are  geueraily  arranged  lu  layers,  and  are  sometimes  couiiteu  by 
tbousauds  in  a  single  crystal.  ludex  of  refraction  1-2106,  for  tUe  fluid  from  an  ametbyst  from 
Siberia;  I'lSll  for  a  kind  from  a  topaz;  boiling  poiut  io  avacuum  from  33''-29°,  tlieHuid  filling 
tbe  cavities  witli  tlie  warmlii  of  the  hand  or  mouth;  highly  expansible,  between  10°  and  27°  more 
so  th>ia  water.    Volatilized  by  heat. 

Comiwsilion  not  definitely  known.  The  effect  of  moisture  on  the  dry  grains  was  regarded 
as  showing  that  tbe  substance  was  not  one  of  tbe  hydrocarbon  oils,  or  a  resin. 

NordensktOld  lias  recently  Investigated  this  BuliBlance  (earlier,  Sorby,  Vogelsang  &  Geissler. 
etc.)  and  concludes  thai  it  is  a  hydrocarbon  probably  belonging  to  the  napbtba  group.  Jb. 
Alio..  1.  242,  1886. 

CryptoUnile  or  Cryptolinc  Dana,  Min.,  559,  1850,  is  another  liquid  with  a  refractive  index 
of  1'2046  occumug  with  tlie  above 

See  further  ou  the  above,  Sth  Ed.,  pp.  761,  762. 

Brookite,  p.  241.  Occurs  In  fine  crystals  at  Ville-^s-Martin,  near  St.  Nazalre,  Loire 
Infcrieure.    Lacruix,  Bull.  Soc.  Hin.,  14, 102,  1891. 

BUTTREI.UTB.  Buttor  Williamson,  Lieb.  Ann.,  S4, 125, 1845.  Butyril  Otoeker,  Svd.. 
9,  1847.  Butyro-Hmnodic  Acid  BrazUr,  Cheui.  Qaz.,  875,  1852.  Butyrelllte  Dana,  Min.,  747 
1868. 

A  biitter-like  substance  from  the  peat  bogs  of  Ireland.     Supposed  to  be  a  native  byilrocar- 
bon,  but,  after  a  thorough  cbemical  examinaiiou,  Macadam  has  proved  that  it  is  of  animal  not 
mineral  origin,  and  is  simply  butter;  all  of  tlie  ten  samples  analyzed  showed  the  presence  of 
hairs,  microscopically  like  those  of  a  cow  1   In  one  case  tbe  same  bog  which  bad  f ui-nished 
bog-butter  "  also  yielded  beads  of  cattle.   Hln.  Mag..  6,  175,  1885. 

Calcite,  p.  262.  Sanson!,  in  continuation  of  an  enrlier  memoir,  has  given  a  monograph  of 
the  forms  of  calcite  observed  from  various  localities  in  Baden.    Zs.  Kr.,  19,  821,  1891. 

Etching  by  acids  as  affected  by  the  concentration  of  the  solvent,  Hamtwrg,  O.  FOr.  FOrh.. 
12,  617,  1891. 

Cancbinite,  p.  427.  By  heating  14  gr.  of  mica  with  7  gr.  soda,  14  gr.  sodium  carbonate,  and 
a  certain  quantity  of  water  for  two  days  at  500°,  Oh.  &  G.  Frledel  have  obtained  a  mineral  in 
small  hexagonal  crystals,  resembling  liydronosean.p.  1048, with  jip'  =  28°  40'  to  26°  1',  optically 
negative,  to  ~-  e  ~  O'OIO.    G.  =  2'357.    Analyses  gave: 

SiO,  CO,  AI,0.  Na,0  K.O  H.O 

85-77  4-42  30-58  22  05  2  84  4  14  90-49 

Formula  calculated :  8(Na,O.AI,0>.2SiO.).Na,O.CO.  +  2H,0.  Bull.  Boc.  Hln.,  14,  74 
1891. 
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Casbiterite,  p.  2S4.    Crystals  from  Cornwall  described  by  Solly  show  the  forms: 

n  (661,  6).  p  (13-121.  12),  q  (18181,  18),  ^  (120  1301,  120).  d  (432,  2.J),  ©  (IS'll-S,  V-Hl 

A  hemimorpbic  development  in  some  crystals  is  uoted.    He  gives  also:  a>r  = 

ff,  =  3-070.   G.  =  6'92  Dolcoslh,  black  crystals.   Hin.  Mag.,  9.  189,  l8Bi. 

Occurs  ti8  a  pseudomorpli  after  hematlie,  also  fllllng  cellular  ciystala,  at  the  Mine  del  IMtbl . 

Dur&Dgo,  Mexico.    Cf.  Oeoth  and  Kath.  Proc.  Am.  Phil.  Soc.,  24.  2S,  1887,  also  Pinsoii.  Aia. 

J.  Sc.,  42.407,  1801. 

Noted  [q  CTvstals  in  slag  from  tbe  bronze  melting.   Bouigeois.  Bull.  Soc.  Hin.,  11, 58. 

1888. 

The  locality  of  cassiterite  in  San  BemardiDO  Co..  briefly  alluded  to  on  p.  235,  has  rectnilr 
oome  into  promlueDce  aud  may  prove  to  be  of  coiiEddenible  economic  importanfw.  Tlieftu:>'t 
is  informed  (Dec.  10,  1891,  priv.  contr.)  as  follows  in  regard  to  it :  Tbe  Temescal  tin  niioe-L-t 
situated  near  the  northern  end  of  the  San  Jacinto  Ebtiile  in  Sim  Bemaidiuo  Co.  Tbe  prinr:[.i 
vein  now  being  worked  hna  been  opened  up  to  a  depth  of  180  aud  a  length  of  :-J00  fef  t.  and  var.- 
from  a  few  inches  to  8  feet  in  width.  About  40  tons  of  ore  per  divm  are  being  crushed  aD<j 
concentrated,  yielding  5  p.  c.  of  oxide  (cassiterite)  which  is  smelted  into  pig  tin.  This  vein  it 
evidently  a  true  fissure  vdn,  and  shows  no  sign  of  weakening.  There  are  also  a  large  nuoile 
of  small  veins  of  a  ferrugluous  mineral  similar  to  that  beiug  worked,  but  which  do  not  app&r 
to  contain  much  tin. 

Cblbstiaijte  J.  Lawranet  Smith.  C.  R.,  81,  1055,  1875.  On  treating  the  graphite  from  tbr 
Interior  of  the  metconc  iron  of  Sevier,  Tenn.,  with  ether,  Smith  obtained  small  quaotiiiM  of 
scicular  crystals  having  a  peculinr  odor,  mixed  with  some  sronll  rounded  points.  Thirse  he 
regards  ns  identical  with  crystals  obtained  from  the  iron  of  Alais,  France  (Mar.  15.  Iff*', 
by  Roscoe  (Proc.  Lit.  Phil.  Soc.  Manchester,  3,  57,  18«8).  Smith  has  obtained  the  ame 
crystals  from  the  Alais  meteorite.  In  the  closed  tube  he  flnds  that  they  fuse  at  115'-120%anij 
a  higher  temperature  the  sulphurisaublimed,  andablackresidueleft behind.  HeFegardsibtK 
cry^ls  as  proof  of  the  presence  of  a  sulplio-hydrocarbon,  for  which  he  proposes  the  name  ttU»- 
Halite.  Roscoe  (1.  c.)  ffiundthat  t-94p.  c.  of  the  meteorite  dissolved  In  ether,  and  from  the  aolotino 
be  obtained  crystals  melting  at  114°,  and  In  two  forms:  aclcular,  which  be  considered  as  oc&r  to 
kOnlite  (see  p.  1003),  and  rhombic,  which  he  Identifled  as  free  sulphur. 

Cebtjbsite,  p.  286.  Crystals,  in  part  twins  with  r  (180)  as  tw.  pi.,  are  described  by  G.  H. 
Williams  from  the  Mountain  View  mme,  near  Union  Bridge,  Carroll  Co.,  Md.  JohusHopkin 
Univ.  Circ,  No.  87,  April  1891.  Similar  twins,  sometimes  abnormally  developed  by  extensioDof 
the  tw.  plane  r  (180),  are  figured  by  Pirason  (f.  1-S)  from  the  Bed  Qoud  mine,  Tuma  Co.. 
Aiizooa.  Am.  J.  Sc.,  42,  4&,  1881. 


1. 


3. 


Tuma  Co.,  Arizona,  Pirsson. 

Chamopykite.  p.  80.  Crystals  from  Cuba,  similar  to  those  described  by  Penfleld  fmni  tbe 
French  Creek  mines,  Pennsylvania  (p.  81).  have  been  described  by  Des  Cloizeanx.  The  criisl 
figured  resembles  f.  12,  p.  81,  and  to  the  forms  he  assigns  the  symbols  (5.S8.  f -jl  for  the  tetncrail 
acalenohedron  aud  to  the  sphenoid  (401,  4-»);  these  correspond  respectively  to  x  and  0  of  f.  12 

Chalcoptibite  (Wolfsbergiie),  p.  118.  Crystals  from  Wolfsberg.  studied  by  Laspej-m 
gave  the  mean  axial  ratio:  d:b:h^  0'S2880  : 1 :  0*63889,  approximating  to  that  of  ntloiitr- 
The  forms  present  are: 

c(001,O).   «(307,fi>,   d(101,l-i).   g(m,2-i),  /  (Oil.  l-l).   fl(868.H),  j»  (7-14-8;  fi)- 

r  (7-21-27,  J-8). 

Angles:  100  A  110  =  27=  50{',  001  A  101  =  ed  =  49=  43i'. 
»001  A  Oil  -  ^Z"  =  81°  56t',  flj  =  26'  49i',  <y  =  67°  2'. 

Ill  the  above  d  =  Oil  (d)  of  p.  118,  g  =  041  (A),  etc  "ITk 
habit  is  shown  in  the  ^gjire. 
The  above  axial  ratio  Is  that  deduced  by  Laspeyres.   The  results,  however,  thou{^  incras- 


Digitized  by  Google 


8VPPLBMBST.  1031 

Idk  our  knowledge  of  the  cryBtallizatioQ  of  tbc  epedes,  make  little  clAim  to  exactness.  TfauB  the 
calculated  value  of  ed  =  49"  48',  while  he  mensures  61°  20';  again,  ef  ~  81°  56'  calc,  and  39°  14' 
mens.  Id  view  of  this  the  abnormal  symbols  of  the  pyramids  Itwe  part  of  their  significance; 
thus  p  may  be  131  instead  of  714-8.  etc.  Za.  Er.,  19,  428,  18U1. 

Chantommitx.  a  supposed  black  silicate  forming  veins  in  certain  meteorites,  ss  those  of 
ChantODuay,  Cbarsonville.  This  is  shown  by  Meuniernot  to  be  a  definite  specks,  but  simply  a 
stracture  developed  by  heat.   G.  R.,  92,  889, 1861,  and  Het£orites,  81. 1884. 

CnLoiuToiD,  p.  640.  Lane  and  Eeller  have  studied  the  chloritold  occurring  with  the  iron 
ores  of  northern  Michigan.  It  occurs  in  green  plates,  several  centimeters  across  and  up  to  4  mm. 
in  thickness,  thus  at  the  Champion  mine.  It  is  distinctly  tncliuic  as  shown  in  the  extiurtion- 
augles  and  the  want  of  symmetry  of  the  lateral  cleavages,  thus  confirming  the  results  of  Dea 
Clolzeaux  upon  sismondine  (p.  641}.  An  analysis  gave: 

SiO,       TiO,     AUO,     Fe,0,      FeO     MnO     MgO      CaO     K,0     Na,0  H,0 

24-20       0-28      84-00      lO'SS      20  61      ir.       1 29      0  61      0  97      0*86     6-75  =  99  60 

The  formula  deduced  is  8Hi0.7Fe0.8A1,Oi.8S10..  The  presence  of  alkalies  Is  noteworthy; 
the  same  authors  show  that  the  so-called  masonite  of  Natick,  R.  I.,  contains  about  8  p.  c., 
chiefly  soda.   Am.  J.  8c.,  43,  499,  Dec..  1891,  also  Zs.  Er.,  19,  888.  1891. 

Chrouite,  p.  228.  A  variety  from  the  Pick  and  Shovel  mine,  8.  Fork  of  Chorro  Creek, 
California,  has  been  analyzed  by  U.  Pemberton,  Jr.,  Ch.  News,  63,  241,  1891. 

Cr.O,     Al.O,     Fe,0,      FeO       MgO      MnO      SiO,  H,0 
la.      68-68      11  40      8-62      11-77      16-28      0  18      8  40      0  94  =  100  09 
1ft.      06-96      12-82      8-81      12  78      14  02      0-16       —        —  ^  100 

1ft  after  deducting  8-S6  p.  c.  serpentine. 

On  the  decomposition  of  chromlte  by  electric  current,  see  E.  F.  Smith,  Am.  Ch.  J.,  13, 
414,  1691. 

Chrtsobkbtl,  p.  329.  Has  been  recently  found  (Foote)  in  twin  cryMals  at  €h«enwood, 
Oxford  Co..  Maine. 

Chrtbolitk,  p.  401.  Analysis  of  clear  pebbles  from  Fort  Wlngate,  New  Mexico,  by  Clarke 
&  Schneider,  Am.  J.  Sc.,  40,  800, 1890,  gave: 

BiO,        FeO        NiO        MnO        MgO        Pe,0,  H,0 
41-98         6-71         0.42         010         61  11  081  0  28  =  10011 

It  was  found  that  at  883°-412''  the  mineml  was  hardly  attacked  by  dry  hydrochloric  acid, 
thoufrh  readily  decomposed  by  the  aqueous  add.  ,     .  « 

On  the  chrysolite  of  the  Kiowa  Co.,  Kansas,  pallasite,  see  Huntington,  Proc  Am.  Acad., 
April  8,  1891. 

CiWNABAR.  p.  66.  Melville  and  Lindgren  have  described  crystals  from  the  New  Idria 
mercury  mines.  California.  They  are  very  small,  from  0  05  mm.  to  0-6  in  diameter,  Bnd_0'02  to 
0-2  mm.  in  thickness;  thin  tabular  in  habit  and  show  the  forma  c  (OOOl,  O),  A  t0228.-J), 
g,  (01 13,  — }):  also  various  tetartohedral  forms,  chiefly  in  the  zone  e/h,  and  having  for  the  most 
part  highly  complex  symbols.   U.  S.  G.  Surv..  Bull.  61,  1,  1890. 

CoRusDtnf .  p.  210.  Crystals  obtained  artificially  by  Fremy  (see  below)  gave  the  new  form 
(1188.  f-2).    Dx..  C.  R.,  106,  667,  1888. 

Friedel  has  described  the  production  of  crystals  of  corundum  and  diaspore  by  the  wet  way  by 
the  action  of  a  solution  of  soda  on  amorphous  alumina  at  an  elevated  temperature.  At  460°  to 
500°.  both  corundum  and  diaspore  were  obtained,  at  680°  to  OSS"  only  corundum,  and  at  400' 
only  diaspore     Bull.  Soc.  Min.,  14,  8,  1891. 

The  artiflciftl  formation  of  rubies  is  described  in  detail  with  many  colored  plates  by  M. 
Fremy  in  Bj/nthiae  tiu  RubU  {80  pp.  4to,  Paris,  1891).  In  the  most  successful  method  the  rubies 
were  obtained  in  an  earthen  crucible  by  the  reaction  at  a  very  hieh  temperature  of  a  mixture 
of  alumina  (with  more  or  less  potash)  upon  barium  fluoride,  with  cichromate  of  potassium  as 
coloring  matter.    They  are  well  crystallized,  clear,  of  brilliant  color. 

F.  Noetlinj?  describes  the  Nams&ka  ruby  mine  in  the  valley  of  the  Nampai,  MaiDgl6n  state, 
where  the  rubies  have  been  found  in  Isolated  pockets  in  secondary  deposits  of  river  gravel  and 
sand  probably  washed  down  by  the  Mogdk  stream  which  joins  the  Nampat  near  the  Namsika 
mine.    Rec.  Q.  Surv.  India,  24,  119,  1891. 
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CuRONiTR.  A  name  proposect  by  T.  S.  Zluiit  for  ilic  comaion  brown  magnesian  v&rielj  of 
tourmuline,  Min.  Pbyiiiulogy,  pp.  m,  aSO,  ISUtf;  Sysl.  Miu.,  2W,  The  name  ia  lakeu  (rom 

Uie  locality,  Crowu  Foiut,  fii.  i .  A  uumber  uf  otber  variety  iiameB  pn^Maed  by  Dr.  Hant  wiU 
be  fouDtl  lu  the  same  TOlumeS;  also  a  system  of  dual  Latin  uamea,  after  the  method  of  Natural 
History,  4.g.,  coronite  —  "  TurvuUiuua  magneteut." 

CoBTHTTB,  p.  91.   A  specimcD  from  a  siderite  mine  near  Gosenbach  in  the  Sie^  re|^ 
has  been  analyzed  by  Lospeyres: 

S'         Sb         Ajb        Bi        Ni        Fe  Co 
O.  =  6-4S8        I   16-SS      43-98      1088      068      28*91      040      118  =  100*86 

This  coiresponda  to  Mi(Sb,A8)S.   Zs.  Kr..  19,  8,  1891. 

CoTBLUTB.  p.  68.    On  crystals  from  Leogang,  Salzburg,  Bucbrucker  haa  measurad,  ep  = 
•70*  18',  ATkdpff  =  W  22,  yielding  6  =  4-5tf3a.    Zs.  Kr.,  19,  135,  1891. 

CRAlOTONiTB^^ddftf,  Mln.  Mag.,  6,  80, 1882.  A  name  given  to  a  blue-black  substance  forming 
deadrilic  stains  on  red  granite,  iu  tiie  quarry  of  Craigtou,  Hill  of  Fare,  Aberdeeusbire,  Scotiaud. 
An  aualysis  save  alumina,  iron  seaquioxide,  maugauese  pn^xide,  muguesia,  aud  alk^iea.  It  h 
not  a  miDenJ  species. 

Cktocohite.  KiTokoQit,  AordnujbwM,  Ofv.  Ak.  Stockholm,  28,  398,  1871;  32,  8,  l«ri4 
Geol.  Mag..  9,  855. 18^. 

A  name  given  by  NordensklOld  to  tlie  powder  found  by  him  In  Qreenland  covering  thb 
surfiice  of  laud  ice.  as  also  at  a  distance  of  thirty  miles  from  the  coast.  It  formed  a  layer  of 
gray  powder,  sometimes  seveiHl  millimeters  iu  thickness,  and  often  agglomerated  into  small 
rouud  balU  of  loose  consisteucy.  It  whs  supposed  to  be  cosniical  in  origin,  but  this  is  not  cod- 
firmed  by  later  investigators.  Cf.  Ltuaulz,  Min.  Mittb.,  3,  521.  1881,  aud  Walflug.  Jb.  Min.. 
Bdl.-Bd.,  7,  153,  1890;  the  hitter  shows  that  the  cosmlcal  elemeutiscompaiutivelyiDuguificaai. 

Cbtoutb,  p.  166.  The  methods  of  twinning  are  described  by  Baumhauw,  Zs.  Kr..  18, 
855,  1890. 

Crtstalutbs.  a  name  given  by  Vogelsang  to  the  forms,  often  observed  especially  b 
igneous  rock's,  which  show  a  regiiliir  arrangemeut  of  grouping,  but  have  not  the  properties  of 
crystiils,  particultirly  not  their  rei^ular  exterior  form.  They  seem  to  form  ho  intermediate 
step  between  amorphous  mutter  aud  true  crystals.  See  VogelsHng, — Die  KRVt-TALUTBN.  Boua, 
1875.  To  the  cryslalliles  Vi)gcls!iug  lias  given  a  variety  of  uamea,  sccording  to  their  form  or 
appenrauce:  Qlobuliteti  (Vogelwng.  p.  13),  margariie»  19),  ionguliU»  (p.  21.  W'Z),  ^thirotH/t 
(p.  131),  eumullles  (p.  184],  gMmpluiriUt  (p.  134),  belonMpMrUa  (p.  135),  fetmmpAaritM  (p.  185), 
granosphilritea  (p.  135). 

CUPROCALCITB  Bmmondi,  Domeyko,  5th  Apjwnd..  Min.  Chili,  1876:  Min.  Perou,  p.  135. 
1878.  lu  small  masses  and  iu  bands  intimately  mixed  wilh  a  femiginoua  t-aU-ile.  H.  =  3- 
Q.  =  8-90.    Color  briglit  vermilion-red.    Analysis  gave:  CujO  50  4.'>.  CnO  2016.  CO,  24-Oft. 

H,  0  8  20,  Fe,0, 0  (K),  AUO,  0-20,  MgO  0-97.  SiO,  0  30  =  99-88.  Formula  deduced  (Cu,0),.CO,+ 
SCaO.COi  -f-  H)0.  Soluble  iu  hydrochloric  acid  with  effervescence;  the  solution,  formed  out  of 
contact  with  the  air,  has  a  strong  deoxidizing  power,  precipUsting  gold  from  solutions  of  gold 
salts.  From  the  mines  of  Canza,  near  the  city  of  Ica,  Peru.  According  to  the  resultsof  Damour 
this  is  only  an  Intimate  mixture  of  calcium  carbonate  and  cuprous  oxide  (CuiO),  Bull.  Soc.  Min.. 

I.  180,  1878. 

Danalitb,  p.  435.  Found  in  El  Paso  Co.,  Colorado,  at  West  Cheyenne  CaBou.  It  is  thos 
described  by  Gentb  (priv.  contr.): 

Only  part  of  one  crystal,  16  X  17  mm.,  is  thus  far  known,  and  one  somewhat  larger  frag- 
ment discolored  by  oxides  of  iron  and  niangatiese.  The  crystal  shows  the  forms  (Penfield): 
plus  tetrahedron  0(111).  minus  tetrahedron  (111)  with  narrow  planes  of  the  dodecabedrom 
d  (110)  truncating  their  edges.  No  cleavage  observed;  fracture  uneven,  splintery  to  sub«m- 
choi4lal.  Color  in  some  portions  pale  rose-red  to  brownish,  owing  to  slight  oxidation;  also 
massive,  a.  =  2-626-2-661.  Associated  with  quartz  and  astrophynite,  a  crystal  of  which  it 
Implanted  in  the  ciystal.   The  purest  material,  of  a  floe  pale  rose-color,  gave  on  analysis: 

810,    ZnO   FeO  HnO  CuO  BeO     B  Ign. 
0.-3-661   1  80-36  46-20  6-81   1-23  0  80   1370  0-49  0-31=108-19 Ies83-78(O=8)=100-4l 

This  agrees  closely  with  the  empirical  formula  given  ou  p.  485,  (Be,Zn,Fe,Ka>rSiiOiiSf 
it  differs,  however,  from  that  analyzed  by  Cooke  in  containing  much  more  zinc  and  but  little 
iron  and  manganese.  A  second  analysis  made  upon  materlu  somewhat  leas  pure  gave  nettdj 
identical  results. 
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Datolitb,  p.  502.   Ou  crystals  from  Aodreosbei-g,  see  Busz,  Zs.  Kr,,  19,  31,  1891. 

Obtained  artiQcialty  bj  A.  de  Onunoui,  by  the  action  of  a  solution  of  sodium  borate  upon 
calcium  silioate  at  a  liigh  temperature  undwpressure,  in  crystalline  fomfl  conforming  in  pliyucal 
properties  and  compoaition  to  the  natural  mineral.   C.  K.,  113,  88,  iMl, 

Daubb£butb,  p.  79.  Obtained  artificially  by  Meunier  by  treating  at  a  red  heat  an  alloy 
of  iron  and  chromium  with  hydrogen  sulphide..  Analysis  gave:  S  46  01,  19  M,  Cr  SS'OO  =  100. 
C.  R,  lia,  818, 1881.         ^  f 

Diamond,  p.  3.  Walter  (Wied.  Ana.,  42,  505.  1891)  has  observed  a  characteristic  absorp- 
tion-band between  the  Fraunhofer  lines  Q  and  A  in  the  spectrum  given  by  a  diamond  prism:  this 
was  noted  in  numerous  colorless  diamonds,  and  is  ascribed  to  the  presence  of  some  foreign 
substance  at  present  undetermined.  The  mean  values  of  the  refractive  indices  for  the  Fraun- 
liofer  lines  are: 

A.  B  C  D  £  F  €J  E[ 

S-40245       S'40785       2*41000       3*41784       S'426M       2-48589       3-46141  3*46476 

A  fev  diamonds,  up  to  il  carat,  have  been  found  In  the  gold  gravels  of  Plum  Creek,  Bock 
£1m  township,  Pearce  Co.,  Wisconsin,  Kunz,  Am.  J.  Sc.,  41,  363,  1891. 

Beported  as  occurring  in  the  meteoric  iron  of  C^n  Oiable,  Arizona.  Cf.  A.  B.  Foote; 
Am.  J.  Sc.,  42,  418,  1801. 

On  the  history  of  the  Eofainoor,  cf.  N.  Story  Haskclyne,  Nature,  44,  6B6, 1891. 

DiASPORE.  p.  246.  Observed  by  Cross  forming,  with  alunite,  a  rock-mass  at  Mt.  Robinson, 
Rosita  Hills,  Colorado  (cf.  also  alunite.  p.  »74).  Crystals,  of  the  ordinary  habit,  are  described 
by  Melville,  Am.  J.  Sc..  41.  466,  475.  1891. 

On  the  artificial  formation,  see  corundum,  p.  1031. 

DioFTABB,  p.  468.  Basal  sections  showing  abnormal  optical  characters  have  been 
deacribedbyKarnozhitsky.  Six  sectors  were  noted  with  quasi-twinning  bands,  in  part  blioisj. 
n6L*nial  to  tlie  prism;  a  normal  uniaxial  central  portion  was  not  observed.  Zs.  Sr.,  19, 698. 1891. 

DiFTRE,  p.  471.  On  the  transformation  of  dipyre  into  feld^Mr,  or  "wemeritizatlon,"  see 
lACroix,  Bull.  Soc.  Mlu.,  14,  16,  1H91. 

DoLomTB,  p.  271.  On  the  true  orientation  of  the  forms  shown  by  ci78tals  from  the 
Oebroulaz  glacier,  described  by  A.  Sella,  see  Becke,  Min.  Mitth.,  11,  586,  1890:  0  -  8-20-i2-&. 

Ekkannite,  p.  662.  Inveatigftled  optically  by  Hamberg  ;  uniaxial,  positive,  the  ordinary 
luy  (a>)  grass-green,  the  extraordinary  ray  (€)  nearly  colorless.    G.  F5r.  FOrh.,  11.  25,  1889. 

Ellonite  Reddle,  Min.  Mag..  6,  30.  1882.  A  pale  yellow  unctuous  powder  from  the 
gnefss  of  Ellon,  Aberdeenshire,  Scotland.    It  is  an  impure  hydrous  silicate  of  magnesium. 

Elroquite  a  U.  Shepard,  Min.  Contr..  1877.  An  apple-green  to  gray,  massive  substance. 
Regarded  as  a  hj-dro-silicale  of  AUG.  and  Fe-O,,  mixed  with  opaline  silica  and  a  supposed 
cliromfum  phosphale,  to  which  "the  green  color  was  found  to  be  due."  To  the  chromium 
phosphate  the  name  fhobfhochromitb  is  given.   Prom  the  island  of  Elroque,  Caribbean  Sea. 

Enakgite  p  147.  Occurs  in  the  Cerro  Blanco  mines.  Atacama ;  angle  of  cleavage  prism 
82'  2'  Analysis  gave  R.  de  Neufville;  G.  =  4*51.  8  8B-31.  As  18*16,  Cn  47-96.  ^e  1  38. 
Zn  0-57  =  100*12.   Zs.  Kr..  19.  75,  1891. 

Erilite  S.  C.  Levfis,  Proc.  Ac.  Nat.  Sc.  Philad.,  292,  1880.  Minute  acicular  crystals, 
looking  like  tufts  of  white  wool,  observed  in  a  cavity  m  quartz  from  Herkimer  Co..  N.  Y.; 
chemical  nature  unknown.    The  cavity  also  contained  a  liquid  of  undetermined  character. 

EocAiRiTE.  p.  58.  Analyses  of  a  floe  granular,  perhaps  cleavable,  variehr  from  the  Sierra 
de  Umango,  province  of  La  Rioia,  Argentine  Republic.  1,  Fromme,  J.  pr.  Ch.,  42,  67,  1890. 
2,  8,  Bodlftnder,  quoted  by  Klochmann,  Zs.  Er.,  19,  266,  1891. 

8e  Ag  Cu 

1  81-63  42-71  25-47  =  99-71 

a.  32-54»  48-14  26-42  =  103  10 

a  32-82  42-20  25-41  =  99-98 

■  A  second  determination  of  the  material  of  anal.  8. 
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EuDiALTTB,  p.  409.  Crystals  from  Magnet  Cove,  Ark-,  (see  flg.)*  gave  Penfield:  ee  =  StrW, 
w^eT'Sff.    Am.  J.  Sc.,  41,  897.  1891. 

Falkenhaynite  R.  Bcharuer,  Vh.  G.  Reichs..  4SS,  1890. 
Massive,  aomewhat  resembliag  galena.  G.  =  4-83  corrected.  Color 
gray  black.  ADalysis  of  very  impure  material,  after  deductii^ 
1816  p.  c.  quartz  and  13-77  siderite : 

S  Sb        Ab        Bi        Ctt        Fe  Zn 

96-81      2810      4-77      0*88      89-51      4-80      l-8»  =  100 


Mamet  Cove  Pfd        Assuming  further  that  8-66  p.  c.  chalcopyrite  are  admixed,  the  for- 
^  '       *        mula  Cu.SbS,  or  8CujS.Sb,8t  is  obtained,  or  an  autioionj  mem- 

ber of  the  Bournonite  Group,  p.  126 ;  it  is  uot  far,  apparently,  from  slylotypite,  p.  180.  The 

From  iheRed- 
tiue. 


result,  however,  is  not  very  coDclnsive,  conaiderinK  the  nature  of  the  materi^.  Fi 
ler  Tdn  at  Joocbimathal;  named  i^ter  Count  J.  Falkenhayn,  Minister  of  AgriculU 


Fatalitr,  p.  466.  Analysis  of  a  massiTc  variety  from  Cheyenne  Mt.,  Colorado,  by  Hiddes 
&  Mackintosh,  Am.  J.  Sc.,  41,  439,  1891: 

'  O.  =  4-85       SiO,  87-66       FeO  65  79       MnO  417       CaO  0*47  =  96-09 

Lacroix  has  noted  the  occurrence  of  fayallte  In  the  tmchytes  of  the  Capucin,  Mont  Dore. 

Fbldbpar  Grocp,  814  ei  aeq.  Joly  hns  made  the  following  approximate  determinations  of 
the  melling  points  of  the  various  feldspars  by  the  use  of  the  instrument  devised  bj  him  c^kd 
the  meldometer,  Froc.  K.  Irish  Acad.,  2,  88,  1891  (read  May  11);  and  Nature,  33.  IS,  1885: 

Adulnria    1175*  C.  Alhite         1175*  C. 

Sanidine    1140'  Oligoclase  1280° 

Mici-ocllne  1176°  Lahtsdorite  1880* 

These  results  do  ufit  entirely  agree  with  the  experience  of  some  pottery  makers,  who  hsre 
/onnd  that  albite  melts  to  a  glass  at  a  temperature  at  which  orihoclase  Is  only  partially  fused. 

The  same  author  gives  the  following  as  the  (approximate)  melting  points  of  the  mineials  in 
von  Eobell's  scale  of  fusibility : 

1.  Stibnite     5-^5°  C.  4.   ActiuoMte  (green)  1896' 

2.  Natrotite  965°  5.  Orthoclase  1 176* 
8.   AJmandite  1265°                      6.   Bronzito  (Dtallage)  1300' 

7.    Quartz  1480* 

Fbrrite.  a  name  proposed  by  Vogelsang  (Zs.  G.  Gtes.,  24,  p.  529,  1872)  for  the  saior 
phoua  hydroxide  of  iron,  which  in  red  or  yellow  particles  plays  an  important  part  in  nunf 
rocks,  and  whose  cooiposition  is  as  yet  undetermined. 

Ferrobilicite.  Sfiepard.   A  supposed  ferrous  silicate  present  in  certain  meteorites. 

Flcocbbite,  p.  175.  _  Crystals  from  Osterby  in  Dalame,  Sweden,  are  found  by  WeiboU  lo 
be  hexagonal,  with  m  (1010)  and  jp  (llS2)  and  mp  »  51*  approz.,  bence  i  —  liM.  G.F&t.FMl. 
13,  685,  1890. 

FL0ORITK,  p.  161.    On  etcbing-flgures,  see  Becke,  Min.  Mitth.,  11,  349.  1890. 

Becquerel  has  Investigated  the  phosphorescence  of  fluorite.  C.  R,  113,  557,  1891. 

The  remarkable  adaptivity  of  tluorite  to  the  construction  of  ienses  (apochromattc)  in  cwi- 
sequence  chiefly  of  its  low  refractive  and  dispersive  powers,  is  developed  Iwr  Abbe.  ITius  f.^ 
the  three  hydrogen  tines  H.,  H?,  Hy.  the  differences  In  the  refractive  indices  are,  lu  -  lu  = 
0  00465,  and  n,  -      =  0-00256.   Za.  Inst.,  10,  1, 1890;  cf.  Thompson,  Phil.  Mag.,  Feb., 

FooTEiTE  O.  A.  Koenig.  Proc.  Acad.  PhHad.,  989. 1891. 

Monoclinic.  In  minute  prismatic  crystals,  tabular  I  6,  and  in  part  twins,  with  tw.  pL  a(m. 
Forms:  6  (010  i-i),  m  (110.  7).  d  (AOi.  ~  rn-i),  n  (Okl.  m-i).  p  mi.  -  1),  t>  (111,  1).  Approifmste 
measured  angles  :  mm'"  =  49',  edge  mm'"/pp"'  =  USy.  edge  pp'/.w'  =  33".  OolordeepMot 
Composition  deduced,  8Cu(0H),.CuCl,  +  4H,0.    Approxhnate  analysb  on  0  0165  gr. 

CuCI,  13-5  CuO  68-7  H,0  8»-8  =  100 
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0<M:ur3  with  paramelacoDite  aod  malachite  on  KmoDite  at  the  Cc^per  Queen  mine,  Blsbee^ 
Arizona.  Not  very  far  from  talliueite.  p.  17^  but  containa  only  about  buf  as  much  cblcnlne. 
Kamed  after  A.  £.  Foote  of  Fhiladelphla. 

FouqufiiTE  Laeroix,  Bull.  Soc.  Min.,  12,  327,  1889. 

Munoctiuic.  In*  elongated  crystals,  usually  with  rounded  outlines.  Bometlmea  polysyn- 
thetlc  twiiis,  with  a  (100)  as  tw.  pi.  CleaTage  oblique  to  the  direction  of  elongation  and  making 
an  angle  of  90°  to  106°  with  this  in  sections.  Color  yellow  or  white;  pleochroism  extremely 
feeble.   Optically  -|-.    Ax.  pi  I  cleavage  (001).    Ax.  angle  about  90".    DIspersioD  p  <  «. 

^  —  «  =  U  020. 

Composition  like  zoi^te,  from  which  it  differs  in  form;  it  appears  to  be  an  epidote 
«8aeiitially,  containing  but  little  iron  (cf.  anal.  18,  p.  519).  Anal.— 

G.  SiO.        A1,0,       FeO        CaO  ign. 

White  8-24  38-6»        82  5         1-9         28-9         8-7  =    99  <I 

Teilme  8-81  88-8        81  9        44        28-5        27  =  lOO'S 

■  Given  as  86  6,  which  makes  the  total  97*6. 

B.B.  Infusible. 

Occurs  in  anorthite-gneiss  at  Salem,  tind  less  often  at  Kandy,  Ceylon.  The  rock  also 
contains  unliuniT'  epidote  (but  not  immediutely  associated  with  fouquMte),  scnpolite,  garnet, 
ampbibole,  pyimcne.   Named  for  M.  Fouque. 

FRiUDBLi'ra.  p.  465.    Crystals  have  been  described  by  LindstrOm  (G.  FOr.  Fdrh.,  18,  127, 
1891)  frum  tlie  Harstig  mine,  near  Pajsberg,  Wermlaud,  Sweden. 
Tbey  occur  in  six-sided  tables  with  granular  galeua  aod  gi^'uish 

fray  augite  in  calcite.  Also  tlie  same  occurrence  by  Fllnk  (Ak.  H. 
tockh.,  Bthang,  16(2),  No.  4,  20,  1891).  He  measures  <!r  =  81' 
S3',  whence  h  =  0'58i7 ;  he  also  notes  the  steep  rhombobedron 
«  (15-0-15-1,  1.5)  with  faces  striated  hortzootally, «  _  88°  43  meas.  Fajsberg,  Fllnlc. 

Analyses  show  the  presence  of  4  p.  c  iron  protoxide:  1,  Llnd- 
strOm;  3,  Fliuk. 

G.         SiO,       MuO       FeO      CaO     MgO       CI  H,0 

1.  83-86      49-08      8  88      0  74      181      4  19      8-45  PgO»  fo-.  =  100*96 

2.  8008        84-66      4770        —       O'SS      2-27      8  18      8-47  =  99  66 

-  Gadolinite,  p.  509.  Norden!<ki51d  discusses  again  the  molecular  weight  of  the  gadollnlte- 
eartha  present  in  many  rare  species,  and  obmios  values  ransing  from  275'8  in  orUiite  from 
SandOoa  to  247  9  in  gadolinlte  from  Gamla,  E&rarfvet.  Ak.  H.  Stockh..  Blhang  17  (3),  No.  1, 
1891. 

Gahnttr,  p.  228.  Oebbeke  has  analyzed  the  kreittonite  of  Silberberg  near  Bodenmaia,  as 
follows  (Jb.  M!n.,  1,  17  ref.,  1891). 

AlaO,  FeiO,  ZnO  FeO  MnO  MgO 

48-40  7-47  87-44  14-79  8-64  <r.    =  100-74 

Gabohatite  Breith..  Char.,  106.  1888.  (Qflusekmhigerz  Germ.,  Goose-dung  Ore,  Cheno- 
coprolite  Dana,  Min.,  1st  Ed.,  316,  1887).  The  material  thus  named  is  in  part  an  impure  Iron- 
sinter,  containing  some  oxide  of  cobalt,  etc.  That  of  Joachimsttal  is  a  yellowish  incmstation, 
occuirlng  wltb'Smaltlte.  That  of  Andreasbei^  is  a  mixture  ot  oxides  of  antimony,  arsenic,  and 
ircm,  wl&  a  little  arsenoua  oxide  (Rg..  Hln.  Oh.,  998>  1860). 

Garnet,  p.  487  «(  «?.    The  followinc  are  recent  analyses :  _  ,   ,      ^.  .  /A„.„n» 

1  Beautiful  TOse-pink  grossularlte  in  large  dodecahedrons  from  Xalostoc,  Distr.  Cuautla, 
State  of  MoretoR,  Mexico.    Occurs  embedded  in  crystalline  limestone  with  »";°7-yeU°*/f 
vlanlte.  etc.    Described  by  C.  F.  de  Landero,  Am.  J.  Sc. .  41,  821. 1891,  anal.  1  (cf.  anal  8  by 

■''^T'^FrSm  K^abfiV  In  OaucamiR.  wlne-ydlow  to  honey-yellow  crystals  to  tiapezohedrons ; 
described  bv  Mflller,  Jb.  Min.,  1.  872.  1891.  ^  ,  ^  o 

3.  Cinnamon  eamet  from  Ottawa  Co..  Quebec,  Canada;  described  by  B.  J.  Harrington. 
(Jan.  Rec  8c..  4.  98.  189ft.  ^     ^   ^     „  __.  _     i  « 

4.  Bose-rwi  «amets  from  Lauientlan  ffnelss  of  Murray  Bay.  Quebec,  Harrington,  i.  c. 

».  Clw  light  hrownfsb  red  messaitite  from  Amelia  Co.,  Virginia;  analyzed  by  F.  W.  Clarke, 
XS.  B.  G.  Snrr..  Bull.  60, 189. 1890. 
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6.  Melanite  from  Oberrothwell  Iq  the  EAigerstuhl.  analyzed  by  Soltnuuiii.  Zs.  Kr.,  18.  69. 
1891.  Cf.  aoab.  SS-81.  p.  444. 

O.        SiO,  T!0,  A1,0,  Fe.O,  FeO  MnO  CaO  MgO 
1.  Xalostoc  8-516      40-64    —  2148   1-57    —    tr.    85-38  0  75  BaO  tr.,  inso:. 

[0-17  = 

9.  Kedabfit  1  89-12    —  82-78  1*77    —    —    86-84    —  ign.  0-15  =  9»  S] 

8.  Ottawa  Co.,  Q.     8-88        86-22     —    18-23   7  17     —   0  63   37  89    tr.  Iga.OtO  =iw  ^ 

4.  Murray  Bay,  Q.    4-047      87  97     —   22  44   2  89  2613  1  18     R  27   5  48  -  100-80 

5.  Amelia  Co.,  Va.  86  86    —  20  41  2  76  1-7688-70    0  94    —  ign.  0  27=^100  ]: 

6.  ObeiTothweU  80  48  1101   8-18  16-49«  8  84    —    80  19  2-28  Alk.  1-65, 

[0-19.  ZrOi  1-38  =  9»  51 

*  Incl.  0-S8  MdiO.. 
QBlnamm,  p.  664.  Cf.  Lacrolx.  Bull.  Soc.  Min..  10, 149,  1887. 

Grapoiti,  p.  7.  On  tbe  fomiatiou  bv  oontact-metamorphlsm,  see  Beck  A  Liul,  Jb.  Kin., 
2, 28,  1891. 

GoBTHiTB,  p.  247.  Occurs  with  liemaiite,  pTTolusite,  calcite,  barite,  etc.,  in  tbe  Lomtr 
Carbouiferous  limestone  of  Clifton,  Nova  ScotM.  Ad  analyds  by  Sbuttlewotth  (quoted  fay 
HarringtoQ,  Cao.  Rec.  Sc.,  4,  93,  1890)  gave 

G.  =:  4-217      Fe,0,  86-92      Mn,0.  014      H,0  10  20      SiO.  0  82  =  99-68 

Qhbenockitb,  p.  69.   On  artificial  crystals,  see  troilite,  p.  1051. 

QUANAJUATITB,  p.  88.   An  analynu  of  an  original  apeclmeu  gave  Qenth  : 

G.  =  6-977      8e  85-50      S  4  68      Bl  68-86  =  99  04 

Formula  hence  BUSeiS  or  SBiiSei.BltSi  analogous  to  common  tetradymite.  Am.  J.  Sc^ 
41, 408,  1891. 

Hautx,  p.  164.  On  the  double  retectton  called  out  by  pleasure,  see  Fockels;  Wled.  Ann., 
39,  440,  1890. 

On  Indices  of  refraction,  see  Dufet,  Bull  Soc.  Min.,  14, 139,  1891. 

G.  Freda  has  analyzed  some  of  tbe  chlorides  from  Vesuvius,  like  those  earlier  ooteil  br 
Scaccbi  (p.  157)  [Gazz.  Cb.  Ital..  16,  18»9],  Jb.  Miu..  2,  374  ref.,  1690.  The  materials  uahv^ 
are  as  follows  :  1,  stalactitic  salt  of  (he  1864  cmter  ;  2,  nodular  crusts  of  1875  crater  ;  3,  cubic 
crystals,  1881  -,  4,  thick  white  stalactites,  1886 ;  6,  white  nodular  crusts  from  the  Hsuro  kn  uf 
lKl7 ;  6.  white  crusts  from  the  1888  Mauro  lava, 

tIgCl,  CaSOt 

0-89     1-23  insol.  8  06,  HiO  and  Iobb  [l-Sfl]  =  100 


Naa 

KCl 

LiCl    CaCl,  J 

1. 

88-06 

68-67 

0  07  1-78 

2. 

8211 

66-38 

=  98-49 

8. 

81  03 

68 '20 

  99-38 

4. 

81-93 

15-41 

CaSO.  126  =  98-60 

6. 

54  20 

48-71 

=  97-91 

C. 

78-89 

2418 

=  98-07 

Haubhankits,  p.  S80.  CryBtala  from  Jokobsberg  show  tbe  new  fonns : 

E  (5-6-11, 'A)?      ffi(110, /}      «(8S&,{)      «(2a3.|)  M414.1-4 

Axial  ratio  assumed,  h  =  1-1678,  001  aIOI  =  49'  lO*.  O.  Flink,  Ak.  H.  SUwkh..  BOtUf,  16 
(S),  No.  4,  10,  1891. 

Heldburgitb  Luedeeke,  Zs.  Nat.  Halle,  4,  291,  884,  1879. 

Tetragonal.  Axis  i  =  0-7500.  In  minute  (3  mm.  long,  i  to  ^  mm.  thick)  prismatic  crystth. 
Forms:  0(100,  »-t),m  (110,/).  p  (111,  1).   Angles  :  mp  =  43°  lO'.pp"  =  W  22f ,  pp'  =  61=  5ff.  It 
is  near  zircon  in  form.    In  habit  resembles  guiirinite.    H.  less  than  that  of  steel.  Luster 
mantine.  Color  yellow.   Streak  white.    Transparent.  B.  B.  infusible.    Composition  unkiiomi 
(TiOi  absent).   Occurs  in  the  feldspar  of  thephonolyte  of  the  Heldburg  near  Coburg. 
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Heuatitb,  p.  213.  Crystals  altered  to  or  iorlosiDg  cassiterite  occur  at  the  Mina  del  DIabio 
Duraogo,  Mexico.  Cf.  Oenth  &  Ratb,  Proc.  Am.  PliU.  Sue  .  24, 
S8, 1887,  and  Pirmon,  Am.  J.  Sc..  42,  407,  1891.  The  crystals  de-  1< 
scribed  by  Pirsson  (fig.  li  are  iu  part  cellular,  and  are  tilled  witb 
ca»siterite.  The  pluues  of  the  bemutite  biilliaut  m  luster,  but  are 
distinct  only  at  tlie  edges ;  the  forma  ol>served  are :  c  {(K)01), 
a  (1120),  d  (1013),  r  (1011).  O  (2021).  tf  (QUI),  «  (0221),  n  (2243). 
The  cassilerite  sliows  no  detinile  orientalion.  but  forms  au  intimate 
crystalline  aggregation.  Pirason  regards  it  as  a  case  of  simultaneous 
crystal  llzatioD  in  whicb  the  form  was  determined  by  the  hematite. 

Hauenbergite  Kenng.,  Bcr.  Ak.  MQncben,  3,  280, 1863.  Sideroxeo  ffeuenberg,  Min.  Not., 
7,4.1866. 

Monoclinic.  Axis  d:t:h  =  1-7514 ;  1  : 1  0480  :  /3  =  «89°  58'  =  001  A  100  Heasenberg'. 
100  A  110  =  60°  161',  001  A  101  =  80°  SS*.  001  A  Oil  =  46°  20^*. 

Porms :  e  (001,  0).  a  (100  i-i),  b  (010.  i-i),  i  (910.  i-9).  /  (310,  m  (110,  A  V  <101.  -  M), 
p  (501,  -  5-i.  g  (504,  J-i).  n  (301,  3-i).  «  (012,         o  (915,  4-8). 

Angles  -Siff"  =  60"  83',  mm"  =  *120=  33',  cy  =  •80*  52',  ep  =  80'  564',  flff  =  86'  SO*,  e»  = 
60'  58',  ee'  -  55°  18i'.  eo  =  22'  35',  oo  =  22'  20  . 

Twins  :  tw.  pi.  y  (101)  common.  Crystals  tabular  \e.  H.  =  7-7-6.  Luster  adamantine. 
Colorless,  bluish.  Tranq;)areut. 

Oomp. — A  silicate  of  imdetermlned  constituents.  It  has  been  suggested  that  It  may  be 
danburite  (Orotb),  but  failstoflnd  correspondence  fn  theforms.  Cf.  Hintze,  Zs.  Kr.,  7.  803,  1888. 

Pyr.^  ate.— In  a  closed  tube  yields  no  water,  and  is  unchanged.  In  the  platinum  forceps 
whitens,  but  does  not  fuse.  In  borax  melts  without  Intumescence.  Heated  with  cobalt  solution 
becomes  gmy.    No  action  from  hydrochloric  acid. 

Obs.— Occurs  implanted  on  crystals  of  hematite  (i^wnrmn)  at  Mt.  Flbla,  west  of  the  Hospice 
of  St.  Oothard. 

Baf^Min.  Not..  7,  4.  1866.   Cf.  also  Eenngott,  Jb.  Mln.,  232.  1864. 

Hkssite,  p.  47.  An  analysis  of  tabular  crystals  from  Botes.  Transylvania,  by  Loczka,  gives 
the  formula  Ag(Au)iTe.  Anal.:  Te  87-77,  Ag  61-52,  Au  101,  Fe  ^.  =  100*30.  Ber.  aus 
Ungaro.  8,  103, 1801. 

HowARDiTB  Shepard.  .  A  supposed  silicate  of  Iron  and  magnesium,  present  in  certain 
meteorites. 

Utdroniccitb  C.  U.  Blupard,  Min.  Contr.,  1877.  A  name  suggested  for  a  doubtful 
substance  conjectured  to  be  a  hydrated  oxide  of  nickel,  from  Texas,  Penn. 

Htdhobdcholzitb  Thomaon.  Thomson  obtained  (Min.,  1,  287,  1886)  810,41-85,  AUOi 
49-55,  ligO  4-85,  gypsum  812  —  98'87.   Probably  from  Sardinia. 

HYDR08AMAR8KITB.  A.  E.  Nordengkiold,  Ak.  H.  Stockh.,  Bibang,  17  (2),  No.  I.  8,  1891. 
A  samarskite  from  the  Notliamnsgrufra,  VfiddO,  containing  10  5  p.  c.  water  and  4  p.  c.  of 
"  gadollnite-earths  "  of  a  molecular  weight  of  274  1. 

Hypoxanthite  Boioney,  Ed.  N.  Phil.  J.,  2,  806,  1855;  Sienna  Earth.  A  brownish  yellow 
ferruginous  clay  or  ocber,  probably  only  clayey  yellow  ocber. 

Ilvaitk,  p.  541.  Occurs  with  calcite,  tremolite,  andradite.  forming  irregular  crystalline 
masses  in  a  large  vein  near  the  bead  of  Barclay  Sound,  Vancouver  Island,  B.  C.  Au  analysis 
gKve  Hoffmann,  Am.  J.  Sc.,  42.  482, 1891 : 

SiO,      FeaO,     AI7O,      FeO      MiiO      CaO      MgO  H,0 
G.  =  8-85       29-81       18-89      0  16      32  50      2  23      13-82      0  30      1-62  =  98  82 

Iron,  p.  28.  J.  M,  Davison  has  analyzed  the  kamncite,  tBeuite,  and  plesslte  from  the  Wel- 
la-nd  nieleoric  iron  (cf.  anals.  p.  30).  He  found  the  plessile  to  consist  of  two  parts,  Aaud  B,  corre- 
aponding  in  composition  to  the  other  alloys  named,  and  the  same  may  be  true  in  general.  Am. 
jr.  Sc..  42.  64. 1^1. 

Fe  Nl  Co  C 

1.  Kamaeita  03  09        6-69        0-25        0  03  =  100  05 

2.  Pletstte  A  {kamacUe)  92-81  6  97  0  19  0  19  =  100  16 
8.  "  B  (Umiie)  72  98  25-87  0  88  O'fil  =  100  59 
4.    Tftnits                                     74-78        24  82         0-88         0  50  =  99  98 
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Coheo  aad  Welnscheok  (Ann.  Mus.  Wien,  6,  ISl.  1891)  have  inTesUgaSed  chemically  » 
series  of  meteoric  irons,  Thej  conclude  that  the  cubic  irms  have  a  constant  percentage  of 
nickel  and  cobalt :  thus  they  find  Fe  92-90,  Ni  +  Co  7-10  in  CoabuUa.  and  Fe  96-83.  Kt  +  Co 
618  in  Bmunau,  while  a  series  of  others  He  between  these  limits.  In  the  Maf  ura  and  Wiclitis 
Co.  irons  they  find  large  crystals  (arranged  parallel  to  an  octahedral  face)  an  iron  carbide 
{Kohlenatoffeisen)  with  6*4  and  (i'l  p.  c.  carbon  and  yielding  the  formulas  (Fe,Ni,Co)tC' and 
(Fe,Ni.Co),C;  tlie  former  has  been  called  eohenite  (p.  31).  In  the  octahedral  irons  they  find  two 
kinds  of  tienite:  A,  tin- white,  flexible,  rich  in  cobalt  and  nickel,  with  small  amotmt  of  carbon ; 
B.  gi-nyisli,  feebler  luster,  leas  flexible  to  brittle,  lower  in  nickel  and  carbon  and  hig^  in  caxboa. 
Analyses : 


A 

Fe 

Ki 

Co 

Cu 

Toliica 

65-17 

84*S0 

0*40 

014 

-  100 

WichiU  Co. 

65-54 

SS-87 

1-69 

=  100 

Olurieta  Mt. 

6S-04 

85-58 

1-48 

-  100 

B 

Fe 

Mi 

Co 

C 

Staunton 

7810 

28-68 

S-10 

117 

=  100 

The  authors  also  remark  that  eohenite,  (Fe,Nl,Co)iC.  corresponds  to  the  compound,  FeiC, 
which  separates  from  cast  iron  in  cryslals  when  slowly  cooled,  between  600°  and  700°. 

The  discovery,  mode  of  occurreuce,  and  distribution  of  the  native  nickel-iron  alloy,  called 
awaruits,  on  the  west  coast  of  the  South  Island  of  New  Zealand,  is  minutely  discussed  by 
Ulrich  in  Q.  J.  G.  Soc,  46,  619.  1800.  It  is  sbown  to  be  somewhat  widely  distributed  in  a 
highly  biisic  peridotyte  or  tlie  serpentine  which  has  resulted  from  its  decompcwition. 

round  in  the  Berezovsk  minmg  region  near  Ekaterinburg,  Ural ;  the  special  locality  is  the 
gold  placers  of  Prikanavny  in  the  valley  of  the  Pysbma  which  empties  into  the  Turn,  a'braucfa 
of  the  Tobol.  The  fragments  have  a  peculiar  foliated  structure.  It  Is  maenetic ;  G.  —  l-3>, 
and  contains  a  minute  amount  of  pliillnum  but  no  nickel.  Anociated  mlneraUare  quartz,  mica. 
cbrysoHte,  pyroxene,  serpentine,  chrunille,  triclinic  feldspar,  etc.  Daubree  and  Meunier,  C  B., 
Ill  172,  18»1. 

Observed  as  forminff  part  of  a  thin  coating  with  oolitic  structure  on  quartzyte  on  the  north 
shore  of  8t.  Joseph  Is.,  Lake  Huron.  Ontario.  Aiiah'sls  of  the  coating  gave  :  Metallic  graios 
58'do,  limonite  89-78,  siliceous  matter  1-43  =  100.  The  spherical  metaliic  grains  vaiwd  from  a 
microscopic  size  up  to  0-87  mm.  in  diameter ;  an  analysis  of  them  yielded : 

Fe         Mn         Ni        Co         Cu         S  PC  insol. 

88-00       0-51       0-10       0-21       0  09       012       0-96       I       9  76  =  99-75 


The  insoluble  portion  formed  a  nucleus  of  rounded  form  and  coated  with  a  yellowish  brown 
humus-like  substance,  which  disappeared  on  ignition,  leaving  the  snow-white  spherules  coot^ 
Ing  of  04  p.  c.  SiOa.    G.  Cb.  Hoitinuno,  Trans.  R.  Soc.  Canada,  8  <8),  89, 1890. 

Hus»Hk  lias  noted  the  occurrence  of  undoubted  native  iron  in  the  gold  gravels  of  the  ffibdia 

in  S.  Brazil  (ref.  uttrelite,  p.  1043). 

IsoPTRE  naitUnger.  Ed.  N.  Phil.  J.,  3,  263, 1827. 

In  compact  masses,  with  cleavage.  Fracture  flat  conchoidal.  Brittle.  H.  =  6-6'5:. 
O.  =  2'9l3.  Luster  vitreous.  Streak  light  greenish  gray.  Color  grayish  black  or  velvet-b^i^k. 
oocastoDatly  spotted  red,  like  heliotrope.  Opaque  to  subtniulticent.  Analysis.— Turner,  p.  26k 

SiO,  47-08       AI.0. 18-91       Fe,0.  20-07       CaO  15-48       CuO  1-94  =  96*44 

B.B.  fuses  easilv  to  a  magnetic  bead,  find  colors  the  flame  green.  A  silica  skeleton  with  silt  oE 
pbospliorus.    With  the  acids  deconipoaed  with  difficulty  and  imperfectly. 

From  St.  Just,  near  Penzance,  Cornwall.  In  a  quartzose  granite  with  tourmaHne  and  tin 
ore.  ill  pieces  two  inches  iu  diameter.  Also  in  breccia  on  the  Chiton  Hill,  Edinburgh,  with 
limuniie.  Named  from  2V0S,  ft%e,  and  nvp,  fire,  because  the  fused  bead  resembles  closely  the 
original  mineral. 

Tbe  above  supposed  mineral  species  has  been  examined  by  N.  Story  Maskelyne  and 
Ftiglit  and  proved  to  be  simply  impure  opal.    J.  Ch.  Soc.,  26, 10^,  18^   The  same  concltuaoD 

has  been  reached  by  Fischer. 

IvAARiTE,  liwaarite,  p.  448.  Occurs  in  an  Elffiollte  rock  ("  Ijolith")  at  liwaara,  Finland. 
The  analyses  by  Tboreld  (p.  448)  are  questioned  by  Kamsay  and  Berghell  on  the  ground  thxl 
the  material  was  probably  not  homogeneous;  they  obtained  25*42,  24'93  p.  c.  TiO*.  O.  For. 
FSrh..  13.  805,  1801. 
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JoHDAinTB,  p.  141.  Crystals  from  the  Bloneotbal  are  abown  by  Banmbaner  to  conform  in 
iDgle  to  the  monoclinlc  system.  Tbe  axial  ratio,  calculated  \fj  him  from  the  angles:  100  A  001 
=l9'SSi',  001  A  101  =  28*  Oi'.  010  A  800  =  88°  OSi',  is: 

(i:t:^s=0-49tB0:l:0'20SB8  fi^^'TAV 

The  planes,  which  on  p.  141  are  taken  as  roacropfaiscoid  (a),  bracbypinacoid  (A,  andbaieM, 
become,  respectively,  base  |c),  orthopinacoid  (a),  and  cliuopinacoid  (i);  further,  (cCll!^  =  ISl,  lu. 
in(nO)  =  lUl,  101,  y(101)  =  011,  i)(011)  =  110,  etc.  A  number  of  new  forms  are  added. 
Ber.  Ak.  Berlin.  007,  91B.  1801. 

KalllllU.  R.  Latpe^.  7a.  Kr.,  19.  12, 1891.  Wismuthnickelglanz. 

Massive.   Luster  metaitic.   Color  Ifght  bluish  gray. 

Oomp— NlBiS  or  NiB..NiBi.  =  Sulphur  10*7,  li&muth  69-7,  nickel  10-6  =  100.  It  thai 
beloDga  near  ullmannite,  etc.,  p.  91.   Analysis : 

8  Sb  Bi  As  Ki  Fe  Co 

f  14-80        44-94        11-70        20S        M-94        &38        0-89  =  101-2S 

Occurs  at  the  Friedrich  mine  near  SchOnstein,  a.  d.  Sieg.  The  name  refers  to  tbe  locality. 

Kaolinitk,  p.  685.  Crosby  describes  a  bed  of  wLite  kaolin  of  considerable  extent  in  Bland- 
ford,  Hampden  Co.,  Muss.  It  lias  been  produced  by  ihe  decompraition  of  tbe  feldspar  of  large 
Teins  of  pegmatyte  and  is  regarded  as  representing  part  of  the  pre-glacial  soiL  Tech.  Q.,  3, 
2S8.  1890. 

Kabamsktit  a.  S.  Nordanthieid.  Rg. .  Min.  Ch. .  688,  1875.  A  mineral  supposed  to  be  from 
Finland,  containing,  according  to  Thoreld  :  SiO.  61 -S8.  Al«Oi  8'SO,  FeaOi  D  OS,  UnO  4-63, 
CaO  18-06,  MgO  6-86,  K,0  lo  S,  CuO  3  82.  H.O  1-60. 

Kentrolite,  p.  544.  Found  at  L&ngban,  Sweden,  Intimately  asso* 
dated  with  braunite,  also  richterite,  bunte.  Crystals  prismuttc  with 
a  (100),m(110),  0(111),*  (221)  (cf.  fig.).  Axial  ratio  d:  b  :t  =  0-68278  :  1  : 
0  898j9frommm  "  =  *64''80  andllO  A  111  =*80'45'.  Formula  deduced, 

K,S10«.K,SiO„  with  R  =  Fb:HD:Ca»88:6:%andKs=Un:Fe  = 
S  ■  1.    Analysis  : 

SiO,     Mn,0,    FeaO,     PbO     MnO  CaO 
G.  =  6  068   17-68      16  59      6  68      55  72      8  06      0  91  ^  90-58 

Flink  finds  an  error  in  the  axial  ratio  calculated  by  vom  Rath 
(0-638  : 1  :  0  784).  which,  however,  has  been  corrected  on  p.  644.  Ak.  H. 
Stockh.,  Bihaug,  16  (2),  No.  4,  1891. 

KuuBiNiTK.    Koulibinite.   8ee  Eoksharov.  Min.  Russ).,  4,  281;  Dx.,  Min.,  1,  07,  1862 
FrcHu  Traosbaikal.   Probably  simply  a  kind  of  pitcbstone,  Kk.,  and  Dz.,  MIu..  a,  zix,  1874. 

Krknnerite,  p.  105.  Miers  notes  on  crystals  from  Nagyfig.  the  new  forms-  d  (031,  2-1), 
^  (031,  3-i),  «(041,  4-i).  M(124,         ( (121,  2-5),  11(362,  3-§).    Miu.  Mag..  9,  184,  1890. 

LlifeBANiTE,  p.  543.  Sjogren  (Q.  FOr.  FiJrb.,  13.  g-W.  1891)  distinguishes  two  types  of 
Idnebanite  from  L^nglmn:  A.  occurring  in  bexagonal  tabular  crystals  0  5  to  1  cm.  in  diameter 
and  some  millimeters  in  thickness,  associntedwith  fine  granular  scheffeHte.  B.  small  crystals  of 
prismatic  habit  often  emiiedded  in  calcite.     Analyses  1,  2  (by  K.  Mauzeliiis)  are  of  type  B; 

II  IT 

anal.  3,  of  ty[>e  A.  The  formula  deiluced  i.s  wiSt>sOi.J(FeiO».pMu(Mn.8i)0».  The  roefflcients 
m,  n,  p  vary,  but  tbe  relution  of  MnO  :  (Mn.SiiO,  is  about  constaut  :=!:!.  Attention  is  also 
calleil  to  the  fact  that  the  axi&l  ratio,  a  :  (Fiiok)  =  1 :  l'<{694,  corresponds  closely  to  that 
cbaract eristic  of  the  Hematite  Group,  p.  210  aeq.  (cf.  also  pyrophauite,  p.  1040).  Further,  soma 
crystals  seem  to  be  liemihedral.  l.e.  rbombobedral,  In  habit. 
Analyses,  1-3,  Mauzeliua : 

O.  BiO,  Sb,0,  Fe,0,  MnO,  MnO  CaO  MgO 

1.           4-66  12-28  11-76  14  15  26  15  31-54  2  24  1-61  -  99  68(0  8-50) 

3.           4-78  11-82  11  01  14-81  27  12  82-30  2  04  0-86  H>0  O  SS  =  OO'SS  (O  S'TO) 

8.  8-95  12-92  4  38  85  15  86-89  1  05  0-47  =^  10016(0  5  08) 
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The  same  subject  is  discussed  by  Backstr-Om  (ibid.,  p.  S71),  who  eivefi  two  newsnalyses  and 
recalculates  that  of  Flink  (p.  548).  Although  differing  as  regards  the  state  of  oxidation  of  the 
mangauese,  be  arrives  at  easeutially  the  same  conclusion  as  that  of  8J{>gren,  that  the  mineral  is  to 

m  n 

\y%  referred  to  the  betnatite-iltnenlte  group.   He  writes  the  formula  RROi,  where  m  ■{-  s  =  6. 
Analyses,  4-6,  BOckstrOm: 


SiO, 

d-68 
8-75 
1088 


Sb,0. 

12-58 
15-35 
18-89 


MDiOi 

68-67 
61-04 
G9-43 


Fe,Oi 

844 
4-75 
11-46 


HnO 

8-31 
5-86 
12-87 


CaO 

1-  78 

2-  98 


MgO 

0-33  -  99-74 
0-40  =  99^13 
—    =  108-58 


Lakthanite,  p.  302.  On  the  cTystaUine  form  of  the  analogous  didymium  carbonate 
Dii(CO.).  -}-  8UiO,  which  is  ortborhombic  with  mn'"  =  87°  26'.  see  Hortoo,  Ofv.  Afc.  Stockh., 
4^  Ko.  6,  193,  1885. 

Lautarfte  A.  DietM,  Zs.  Er..  19,  447.  Oct.  23,  1891. 

Moooclinlc.  In  large  prismatic  crystals  sometimes  weighing  20  grams.  Prismatic  angle  of 
88°  80';  bawl  plane  rare.  CrystaU  often  radiately  arranged  or  In  stellate  aggregates.  6.  =  4-59. 
Colorless  to  yellowisb. 

Oomp. — Calcium  iodate,  Oa(IOi)i  =  Iodine  pentoxide  85-6,  lime  14-4  =  100.  It  thus  beiocgB 
to  a  group  not  before  represehted  amoug  minerals.  Analysis  gave:  I  64  70  and  64  62.  CuO  14-Vo, 
determined  ou  three  poitions.  Slightly  soluble  in  water,  0*22  gram  in  100  grams  of  water  at  30°. 
or  1-43  grams  of  iodine  to  the  liter.  Aqueous  solution  colorleas.  Soluble  in  hydrochloric  acid 
with  evolution  of  chlurine. 

Obi. — Occurs  in  the  caliche  or  sodium  nitrate  deposits  {ef.  p.  871)  of  Atacnma,  Chili, 
especiully  iu  tiie  "  Pamjia  del  Pique  III  "  belonging  to  the  Oticina  Laularo  and  to  oeiglibortng 
F&mpas,  nil  of  which  belong  to  the  so-called  calcium  chloride  class.  The  crystals  are  ofieo 
embedded  in  bands  of  gypsum. 

On  the  form  of  the  hydrous  calcium  iodate  Ca(IOi)i  +  6H|0,  see  Rg.,  Kr.  Cb..  832, 1881. 

The  same  region  furuishes  crystals  in  the  caliche,  as  described  by  Dietze  (ibid.),  whick 
seem  to  be  a  double  salt  of  iodate  and  ciiromate  of  calcium,  correspODding  to  7C'a(IOi>i.8CaCr04: 
or  perhaps  more  simply  Ca(IO))i.CaCrOi,  which  requires:  lodins  pentoxide  61 '1,  chromiom 
trioxide  18  4,  lime  20  5  =  100.   Analysis  gave: 

1,0,  CrO,  CaO  I 

58-12  19-00  22-01  =  99-18  44*20 

58*10  19*90  21-50  =  99-50  44  17 

68-89  20-28  2110  =  100-87  44-79 

The  crystals  dissolve  slowly,  more  readily  on  appHcatioti  of  heat.  On  cooling,  crystals  of  tbe 
hydrous  calcium  iodate  (cf.  above)  sepanite  out,  while  the  calcium  chromate  remains  in  tbe 
solution.  On  a  supposed  chromate  fmm  the  nitrate  deposits,  see  tampacaite.  p.  916.  IMe!z^ 
however,  regards  the  cliromic  add  as  always  present  as  a  double  salt  united  with  iodate. 

On  artitici^  double  salts  of  iodic  and  chromic  acid,  see  U»g,  C.  U.,  Ill,  42,  189U. 

Lead  Silicate.  An  artificial  le»d  silicate  from  Bonucterre,  St.  Francois  Co.,  Mfsaouri, 
has  been  described  by  £.  S.  Dana  and  S.  L.  Pentleld  (Am.  J.  Sc.,  30,  138,  1885).  and  later  bf 
H.  A,  Wheeler  (ibid.,  32,  3T3,  18Sfi.)  It  occurs  associated  with  octiihcdral  crystals  of  majmetiie 
and  cleavable  galena;  form,  a  liexagonal  prism  {m)  with  pynunids  {p,  q),  and  basal  plane  \e\ 
ap  =  50°  approx.,  eg  =  25  -,  also  in  thin  tabular  crystals  with  iipparenlly  rhombobedral  plane*. 
Analyses  of  crystals :  1,  Peutield;  2,  Wheeler. 

G.  SiO,        PbO      FeO      CaO      MgO  Na^O 

5-93         17-n      72  39      0-51       7*48      0  r>6      0  3^  =  98  46 

17-11      73-66      1-830     2  3S      0-22      2  22  MiO  8-06,  CI  0-06  =  lOQ-OS 
»Fe,0,  0-80,  AUO,  0-53 

Other  analyses  are  given  by  Penfield  of  the  massive  silicate^  and  by  Wheeler  of  fine 
crystals. 

Latenite,  p.  875.  Occurs  la  the  phonolytes  of  the  Haute  Loire,  LacroU,  Bnll.  Soc  Wxi., 
14,  15.  1891. 

Leopabditb.  a  quartzose  rock  spotted  with  stains  of  manguieae  oocuning  in  North 
Carolina. 
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T^ECCITB,  p.  343.  The  characters  and  diBtributioD  of  the  altered  leucite  {pttudoleueite)  and 
leucitic  rucks  of  Magnet  Cove.  Arkansas,  briedj  alluded  to  on  pp.  948  aud  4:26,  are  fully 
described  by  J.  F.  Williams  in  the  Ann.  Rep.  Geol.  Arkansas,  1890,  vol.  2,  p.  267  et  teg. 

Lat.-miz  baa  DOttfd  the  presence  of  leucite  in  a  basalt  of  Moot  Dore,  Fuy-de-D6me.  C.  R., 
113.  751,14oT.  28,  lil91. 

liiTHiDioNiTB.   Litidionite  E.  Bcacchi,  Rend.  Accad.  NapoU,  19.  176,  Dec.  1880. 

Blue  lapilli,  found  at  Vesuvius  in  1878,  7  to  25  mm.  in  diameter,  were  found  to  consist  of 
a  white  earthy  substance,  witb  a  glassy  blue  crust.  Of  the  latter,  H.  =  6-6,  G.  '—  2'585.  The 
mean  of  two  analyses  gave,  after  being  washed:  SiO,  71 -57,  CuO  6-49,  FeO  4  03,  K,0  10  92, 
INaaO  6'78  =  99-78.  Slightly  attacked  l>y  HCl;  fuses  very  easily  (the  white  nucleus,  condsting 
of  augite,  olivine,  etc.,  is  infusible).  The  author,  on  the  ground  of  the  fusibility^  regards  the 
sul>8taDce  as  a  mixture  of  quartz  and  the  carbooates  of  potassium  and  sodium. 

Luzomrs,  p.  148.  Klockmaon  bu  investigated  tbe  famatlnite  of  the  Sierra  de  Famatina, 
Argentine  RepuV,  and  also  a  mineral  which  he  tdentifles  as  luzonite  from  the  same  locality.  He 
regards  both  these  minerals  as  isomorphous  and  unlike  eusrgite  in  form,  while  hitherto  famatin- 
iie  and  enargite  have  been  considered  iBomorphous,  as  given  in  p.  149.  The  argument  is  not  con- 
clusiTe.  Anal.— Bodl&nder,  quoted  by  £lockmaan. 

a.     4*890        6  83-40      As  16  94      Bb  8  08      Cu  47-36  =  99-78 

Maohxtitb,  p.  324.  Kemp  has  given  the  results  of  a  more  minute  study  of  the  striated 
magnetite  crystals  from  HiDeville.  near  Port  Heniy.  Essex  Co.,  N.  T.   Zs.  Kr..  19.  188,  1891. 

Scheibe  meailons  on  crystals  from  Magnet  Core  and  Moriafa,  Essex  Co.,  K.  T.,  tw.  stria- 
tious  and  parting  I  0  (111);  also  tw.  lamella  I  m  (811);  further,  Moriah,  I  e  (310).  Zs.  G.  Ges., 
■42,  870,  1890. 

A  magnetite  from  BUchig  near  Hirschberg  a.  Saale  In  Oberfranken  contains  tin  according  to 
Sundberger.  Jb.  Min.,  2,  269,  1890. 

Formation  in  slags  and  recent  eruptive  rocks,  see  Vogt,  Arch.  Math.  Nat.,  14,  36,  1890. 

Hancinite  Jaegvot,  Ann.  Mines.  19,  709, 1841.  Described  as  a  zinc  silicate  from  Handno 
near  Leghorn,  but  according  to  UzielH  (Trans.  Accad.  Line,  1,  108,  1877)  the  mineral  Is  not,  as 
supp»Bed,  from  the  hill  Maociuo,  near  Leghorn,  nor  is  it  a  zinc  trisilicate. 

Manoanoferrite  Vogt,  Arch.  Math.  Nat.,  14,  86,  1890.  Blnckish  brown  skeleton  crystals 
formed  in  some  Martin  and  Bessemer  slags,  having  the  composition  (Fe,Mn)tOt  and  resembling 
liausinannite  and  magnetite.  To  which  system  they  belong,  tetragonal  or  isometric,  is  not 
determined. 

Mabcasitb,  p.  94.  Trechmann  describes  marcaslte  twins  (tw.  pi.  m)  Implanted  in  parallel 
posltlcai  on  the  faces  of  pyrite  cubes  from  Bredlar  near  Brilon,  Westphalia.  Uin,  Mag.,  9,  209, 
1891. 

Marifobite  B.  Silliman,  Jr.,  Ca).  Acad.  Sc.,  3,  880,  1868.  A  light  apple-green  micaceous 
inineral.  occurring  in  scales  tissociatedwith  pyrite  ina  gangue  of  dolomite  (ankerite)  and  quartz; 
with  tbe  ore  of  the  Mariposa  region,  California, 

Helanophlogite,  p.  194.  The  nature  of  this  problenititical  mineral  has  been  further 
discussed  by  Slreng,  Ber.  Oberhess.  Ges..  27,  128,  1890,  and  Jb.  Min.,  2. 311,  1891;  also  Friedel, 
Bull.  Hoc.  Min.,  13,  856,  1890,  and  14,  74.  1891.  Streng  argues  that  the  mineral 
contains  silicon  disulphide  (SiSg),  not  sulphur  trioxide  as  ordinarily  stated,  but 
Friedel  pretty  conclusively  shows  that  the  latter  view  is  correct.  He  concludes 
further  that  the  ordinary  mineral  is  pseudo-isometric  and  tetragonal,  optically 
ncgsiive;  further,  that  it  does  not  gain  its  form  by  pseudomorphism.  There 
al.HU  occur  forms  which  are  hexagonal  in  structure,  optically  positive,  and  corre- 
tipond  to  tridymite. 

Metacinkabahite,  p.  69.  Tbe  form  of  tbe  crystals,  from  New  Almsden,  de- 
scribeilby  Melvilleand  briefly  alluded  to  ou  p.  63  is  given  in  the  accompanying  tig- 
lire.  Tlie crystals  are  mlnulebutbrilliflnlly  polishedandgaTe  good  measurements, 
but  the  ^mnils  obtained  by  him,  especially  for  tlie  heml-scaleuohedrons,  arehlghly 
complex.  The  forms  obserred  at  the  analogous  pole  are:  e  (0001,  111),  m  (1010, 100), 
•05H332).(1822,3li);attheanlilogotispole:(50  0-5d-i,38-i^]U(48-46 -2  1,81-1?^ 
(41  26-15-12).   The  specific  gravity  obtained  was  only  7-118.   Tbe  relation 

of  these  crystals  to  those  described  oy  Penfield  is  at  present  undetermined. 

Occurs  with  cinnabar  at  Knoxvllle.  Cal.,  and  at  the  Cerro  Gordo  mine,  11 
,.«.jlcs  west  of  Panochc,  Fresno  Co.  Melville  &  Ltndgren,  U.  S.  G.  Burr.,  Bull, 
d,  33.  1890.  ^Alville 
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Scbrauf  mentions  the  occurrence  of  metacintiabarlte.At  Idria  In  hemlspberical  fomu  with 
concentric  fibrous  structure.  They  are  implanted  on  calcite  which  coats  the  calcareous  sandstooe, 
formiug  the  gangue  rock.  Q.  =  7-66.  The  amount  of  sulphur  was  found  to  be  14*09  p.  e. 
Adz.  a1.  Wieo,  166,  1890. 

MKiBtx^UNK,  p.  82S.  On  the  structure  of  the  microdlne  in  pwnumes  from  the  Argentine 
Republic,  see  8«bersky.  Jb.  Hin.,  Beil..  7,  859, 1891. 

MiCROLiTES.  A  name  proposed  by  Vogelsang  (Phllosf^h.  Oeol.,  !>.  1S9,  1867)  and  since 
used  by  Zirkel  (Mfkr.  Beschiiff.  d.  Min.,  pp.  83,  88,  1878)  for  microscopic  ciystals,  sometime! 
Iwlongmg  to  known  species,  sometimes  of  indeterminate  nature,  but  often  observed  in  Jgneota 
rocks.  The  method  of  aggregation  of  these  microlltes  Ls  sometimea  very  remarkable.  "nllAlte 
and  belonite  are  names  given  oy  Zirkel  (I.  c.)  to  analogous  forms. 

H01.TBDBHITB,  p.  41.  Occurs  io  sphoical  forms  with  concentric  structure  at  Plataro.  in 
Colorado. 

MoBUnrs  A.  Laeroix,  Bull.  Boc.  HIo.,  14,  187, 1801.  A  new  species,  announced  bat  not 
fully  described,  uccurring  with  the  amblygonlte  at  Hontibraa.  In  monocKnic  crystals  with 
a  <100,  i-i).  b  (010,  i-i),  c  (001,  0),  m  (110,  J).  Cleavage:  a  (100).  G.  =  3  94.  Ax.  pi.  I  6.  Bi 
inclined  80'  in  the  obtuse  angle  ae.    3K  variable,  up  to  40'. 

B.B.  the  mlnenl  bubbles  up  and  fuses.  Id  the  cloned  tube  gives  off  about  IS'S  p.  c  of 
add  water  (with  fluorine).    Gives  reactions  for  phosphoric  acid,  alumina,  and  soda. 

Hcninite  is  associated  with  an  undetermined  fayaraled  phosphate  free  from  fluorine,  ciyrial* 
lizlng  in  tetragonal  octahedrons,  which  are  optically  positive.  liamed  after  H.  Hwlneau. 

MnxiittBklte  Koksharov,  Min.  Russl..  9,  841, 1886. 
Tetragonal.    Axis  i  =  0  56641 ;  001  A  101  =  29'  81{'. 

Forma:  y(508,  {-0.  ir(201,  2-0;  0(111,1):  s(10S3,  5-2),  <(841.  8-2);  also  two  undetennined 
xlreoaoids  w,  «. 

Angles:  cy  =  43°  21,  or  =  48°  84',  co  =  88'  43'.  jy*  =  58°  5',  ate'  =  64*  If,      =  53°  », 
5=86'  6^  W"  =  50'  29'.  M  =:  36°  fl',  M*»  =  53°  8 . 

H.  =  5-6.  G.  4149  (on  0*04  gram).  Color  wine-  or  honey-yellow.  Transparent  to  ssnd- 
transparent. 

Ooaqi.  —Unknown. 

Obs.— Known  only  from  two  specimens  discovered  about  18S4;  it  occun  as  indoaiais  In 
topaz.   From  Alabashka,  near  Mursinka  (Uurdnsk)  in  the  Und. 

Natrouib,  p.  600.  Goanard  has  analyzed  several  specimens  from  the  Puy-de-DfioM^ 
Bun.  60C.  Hin.,  14, 165, 1891: 

SiO,       Al.Oi        NaiO       CaO  H.O 
Puy-de-Marman  48  08        26*68        15-61       '  —  9-68=:  M-M 

Tourde  Qevillat  47  88        2613        15-6S        0-46        9  80  =  99-88 

Natron,  p.  301.    Described  by  E.  Scacchi  as  occurring  In  colorless  crystalline  grains  and 

Srismatic  crystals  within  the  lava  at  the  Fosso  Grande,  Vesuvius.    An  analysis  gave:  COi  15*91, 
TstO  33*15,  K,0  0-41,  EIiO  61-68  =  100  15.   Rend.  Accad.NapoU.  2,  488,  Dec.  1888,  and  Za. 
Kr.,  18,  100. 1890. 

Nbphblite.  p.  423  CoDtioued  studies  on  the  nephelite  rocks  of  Brazil  are  given  by  Derby. 
Q.  J.  G.  80c..  47.  351.  1891. 

Described  from  the  rock  called  liolyte  (Ijolilb)  occurring  atliwaara,  Finland,  by  Baninv 
and  Berghell  (G.  FOr.  F&rh.,  13,  808,  1891).  Refractive  indices:  a>j  =  1-54515.  =  1-54^. 
Analysis: 

StOi  Al.Ot  CaO  NsiO  K,0 

48-98  84-98  0*86  16-76  8*88  =  99-88 

On  the  elsolite  rocks  of  Magnet  Cove  and  other  regions  in  Arkansas,  and  their  minerals 

see  J.  F.  WiUiams,  Ann.  Rep.  G.  Ark.,  vol.  2.  1891. 

Nbsqubhokitb.  p.  800.  Occurs  forming  white  flbrous  masses  in  the  galleries  of  tks 
anthracite  mine  of  la  Mure,  Is^re,  Fiunce.   An  analysis  by  C.  Friedel  gave: 

\  CO,  31  88  MgO  28-98  |  H.O  89-18  =  99-90 

This  conforms  to  MgCO,  +  3HiO.   Bull.  Soc.  MId.,  14,  60, 1891. 
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Nkwbolditk  Piddingion,  J.  Asiatic  Soc.  Bengal,  26,  1129.  1847.  A  minenl  fouod  l)y 
Oapt  Kewbold  in  some  old  lead  miaes  "  near  OazoopUly,  Evrnool."  Probably  a  ferrofiiiouB 
aphalerite.    Cf.  Hallet,  Min.  India.  18,  1887. 

Nxcx»CHBOHiTB  C.  U,  Shtpord,  Min,  Contr.,  1877.  A  cauaiy-yellow  aubstance,  occurring 
■a  a  coating  on  zaratite,  rarely  on  chromite,  at  Texas,  I^.  On  the  ground  of  a  partial  blowpipe 
examiuatloB,  it  is  concluded  to  be  a  "  dlchromate  of  nickel." 

14  icKEL,  cf .  p.  28.  The  auriferoua  sands  of  the  stream  Elvo  near  Blella  in  Piedmont  are 
shown  by  A.  Sella  to  contain  grains  of  an  iron-nickel  alloy  corresponding  nearly  to  NiiFe. 
Tbey  resemble  native  platinum  in  i4>peaxaiu:e,  ace  malleable  and  strongly  magneuc,  and  baTe 
G-.  =  7*8.  .  An  analysis  gave : 

m  (with  some  Co)  75-3  Pe  28-6  =  101-8 

Soluble  in  nitric  and  dilute  hydrochloric  acid.   C.  R.,  112,  171,  1891.   See  Iron.  p.  1037. 

NosELiTK,  p.  483.  A  ■ '  hydronoseane  "  has  been  obtained  by  Charles  &  Georges  Frledel  by 
heal inc  mica  with  so<la  and  sodium  sulphate.  It  Is  in  hexagonal  crystals  (f»,  lOiO)  with_  a 
pyramid  p,  with  pp'  =  33-7'.  Here  p  corresponds  to  p  (lOil)  of  microsommite  and  q  (1012) 
of  nephelite.   AnalyaeB  gave: 


&10, 

SO, 

AUO, 

Na.O 

K.0 

H,0 

1. 

85-62 

7-20 

S90Q 

28-62 

8-94  =  100-28 

3. 

84-81 

7-26 

20-91 

28-84 

8-95  =  99-26 

8. 

34-66 

7-84 

ai-47 

18-74 

5-89 

2-8()  =  99-90 

4. 

34-30 

7-98 

80  78 

21-68 

808 

2  34  =  99-91 

Bull.  Soc.  Min.,  13,  238,  1890,  14,  69,  1891. 

OcTAHBDRiTB,  J).  339.  Occurs  !n  scute  pyramidal  crystals,  resembline  those  from  Tavetscb, 
with  quartz  and  pyrite  on  joint-plaues  at  the  Arron  slate  quarries,  Bucklugham  Co.,  Va.  Cf. 
Q.  H.  Williams.  Am.  J.  Sc.,  43,  481, 1891.  Occurs  at  Franal,  near  Pontgihaud,  Puy-de-D6me, 
Lacrolx,  Bull.  Soc.  Min..  14.  191,  1891. 

OmiETiTB  F.  Oonnard,  C.  R,  111.  1002.  1890;  Bull.  Soc.  Mm..  14,  60,  1801. 

Hexagonal  or  rhombohedral.  In  very  minute  hexagonal  prisms,  often  rounded  and  with 
vertical  faces  striated;  also  In  hemispherical  forms  with  radiate  structure.  Clearace:  normal  to 
the  base.  Fracture  uneven.  Brittle.  G.  =  21:}.  Luster  vitreous.  Colorless  to  wnite.  Double 
refraction  weak.    Sections  1  ^  show  sectors  analogous  to  hei-srhelite. 

Calculated  formula,  (EiOa)iAl,Sii40».17HiO.  Anal.— Oonnard,  L  a 

SiOa  53-47         AUO,  19  06         CaO  2  48         K,0  7  72         H,0  18  00  =  100  58 

B.B.  turns  white  and  fuses  quietly  to  a  white  enamel.  Decomposed  by  acids  with 
difficulty. 

Occurs  in  the  basalts  of  Mont  Simiouse  near  Montbrison,  France.  Named  after  Professor 
Oflret,  of  Lyons. 

Oldhahit^  p.  6S.  Vogt  notes  a  similar  compound  (also  HnS,  FeS,  etc.)  in  certain  f uniace 
slags.   Aroh.  Math.  Nat.,  14,  72, 1890. 

Orpiment.  p.  85.  Deposited  with  realgar  by  the  hot  springs  of  the  Norris  Geyser  basin  in 
the  Yellowstone  Park.  cf.  Weed  &  Pirsson,  Am.  J.  Sc.,  42,  403,  1891. 

Ottrklitk,  p.  642.  Phyllytes  witb  ottrellte  (chloritoid)  are  described  by  £.  Hussak  as 
occurring  with  magnetite  in  Sfio  Paulo,  Brazil.   Bol.  Comm.  0.,  S.  Paulo,  No.  7,  1890. 

Palaqonite.  Palagonit  SartoriuM  v.  Waltershauten,  Bubro.  Vulk.  Ausbr.  Val  di  Noto,  etc., 
GOtt.,  1846;  Vulk.  Gest.,  1853.  BtiVMsn,  Lieb.  Ann.,  61,  265,  1847,  Pogg.,  83,  219.  1851. 
Melanhvdrit  A.  Krante,  \h.  Ver.  Kheinl..  6.  154,  1859. 

A  basaltic  tufa  consisting  chiefly  of  glass  lapilli  and  the  products  of  their  alteration.  It 
fonnerly  passed  as  a  minerar  species,  but  properly  belongs  to  petrography.  Cf.  Rosenbusch, 
Mass.  Gest.,  747,  1887. 

Pakahelaconite  O.  a.  Koenig.  Proc  Acad.  Philad.,  284.  1891. 

Tetragonal.  In  pyramidal  cirstals  p  (111,  1),  terminated  by  e  (001,  0);  the  pyramidal 
faces,  «  (101,  strongly  striated  horizontally.  Measured  angle,  m  =  68°  60',  hence  the  axis 
h  =  1-6534. 

Cleavage  not  observed.  H.  =6.  G.  =  6-888.  Luster  brilliant.  Color  on  the  laces 
purplish  black;  on  the  fractura  pitch-black. 
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CompoBEtioD,  probably  essentially  CuO.  but  requiring  further  examfDation.  TheuuljriBb 
interpreted  as  CuO  87*66,  Cu,0  11-70,  Fe,Oi  0  64  =  100.  Aonlysis: 

CuO  100  58  Fe.O,  0  64  =  101-83 

B.B.  fuses  on  edges;  Iq  the  reducing  flame  is  reduced  and  yields  metallic  copper.  Soluble 

in  acids. 

From  the  Copper  Queen  mine,  BIsbee,  Arlzonn,  vith  footdte,  etc. 

Parathoritb.  Thorite  Bhep.,  Proc.  Am.  Assoc.,  2.  821,  18B0.  Fftrathorile  S^i^,  Mid., 
287,  18"i7;  Dana,  Brush,  Am.  J.  Sc.,  24.  134. 1857, 

Orthorbombic.  In  minute  rertnngular-  and  rhombic  prisms,  with  the  planes  a  (100,  f-l), 
A  (010,  i-i),  m{llO,  /).  Angles:  mm  "  =  Si',  bm  —  64°.  H.  =  5-5'd.  Luster  sutntsinous. 
Color  g:irnet-rc'd  lo  [litch- black;  thin  edges  of  black  crystals  with  a  ruby  trauslucence,  a  little 
like  nilile.    Transluceut  to  opaque. 

In  the  malrass  decrepi laics  Klighily,  but  does  not  appear  to  contain  water.  B.B.  in  the 
platinum  forceps  glows,  fuses  witli  ditiicuily  on  liie  edges,  Rud  becomes  paler.  In  b«rax 
f)i.<tsolve»  to  a  bean,  which  is  yellow,  from  iron,  while  hot,  and  becomes  colorless  <hi  cooling. 
With  salt  of  phosphorus  gives  in  the  outer  dame  a  bead,  yellow  while  hot  and  colorleiB  oo 
cooling.   Ill  the  inner  flame  the  beail  assunies  a  delicate  violet  color  (fine  to  titanic  acid  ?^  Brusb. 

Occurs  embedded  in  danbunte  and  orthoclase,  and  only  iu  very  minute  crystals,  st 
Danbury,  Ct. 

^ht'pard  made  the  crystatlizatioD  erroneously  tetragonal.  There  are  also  other  disciepaociei 
in  his  (lescripiion,  which  may  lead  to  the  supposition  that  the  mineral  here  described  is  a 
different  uiiueral  from  Shepai-d's;  but  the  evidence  to  the  cunti'ary  is  complete. 

Paholigoclase.    Paroligoklas  E.  B.  Sehmid.  Jb.  Min.,  1,  78  rcf..  1881. 

A  problematical  substance  occurring  iu  indisiinci  prisms,  with  calcite  grains,  embedded  in 
the  ^mnd-mass  of  a  rock  found  between  Ilmseiiberg,  QuAriberg.  and  Sillierberg.  in  the 
ThQringerwald.  It  mar  be  an  impure  scapolile.  Cf.  App.  iii,  p.  88;  also  Kosenbusch.  Jb. 
Min.,  1,  78,  1881. 

Pelagositk  jr.  Moaer,  Tschermak,  Min.  Mitth.,  1,  174,  1878. 

A  substauce  occurring  as  a  thin,  dark  colored  incrustation  on  limestone  ana  dolomite,  on 
the  shores  of  the  Mediterranean,  as  at  the  Island  of  Pelagosa  (Mother).  In  some  cases  looking 
like  varnish,  and  again  resembling  lichens.  It  consists  of  ibin  translucent  layers,  exerting  un 
polarized  light  the  effect  of  aggregate  polarization.  An  nnalysls  by  J.  C'loCz  on  similar  material 
from  Cape  Ferrat  afforded  :  CaCO,  91*80,  MgCO.0-90,  Fe,O,0-2.^,  SiO,  1-22.  NaU  l)-49.  H,0 
4*56,  organic  matter  0'71  —  99  93.  It  is  regarded  as  produced  by  the  action  of  sea-water  on  the 
dolomite. 

Des  Cloizeaux  and  Veiaiu  have  observed  similar  coatings  ou  the  feldspathic  rocks  of  Coi^cs, 
on  the  coast  of  Oran,  and  on  basaltic  lava  on  the  coast  of  Reunion  Island,  Bull.  Soc.  Gcol.,  6, 
86.  1878. 

Platindm,  p.  25.  Joly  has  described  a  method  of  obtaining  crystals,  by  passing  an  electrical 
current  ihrougli  a  ribbon  of  the  pure  metal  upon  which  some  topaz  dust  has  been  scaiiered. 
After  maintiiiiiing  a  current  sutficieut  to  heat  the  strip  lo  redness  for  half  an  hour,  micn»icopic 
crystals  are  found  clinging  to  the  partially  decomposed  topaz,  and  after  two  hours  some  of  these 
attain  a  size  of  O'l  mm.  The  prevailing  form  is  the  octahedron.  Nature,  43,  541,  1891.  Un 
artificial  crystals,  see  also  TSmebohm,  O.  FOr.  FOrii.,  13.  81,  1891. 

Present  in  the  ores  of  Boitza.  Transylvauia,  with  gold  and  tellurium;  a  ton  contains  S3-6  gr. 
gold  and  3  gr.  plaiinum,  Vh.  G.  Relchs.,  96, 1891. 

PoLLTJCiTE,  p.  343.    Described  and  analyzed  from  Hebron,  Me.,  by  H.  L.  Wells,  Am.  J- 
Sc..  42,  5il3,  1891.     It  was  found  by  Loren  B.  Merrill  chiefly  in  a  single  cavity,  some  3  x  6  f 
and  18  incites  deep;  it  was  in  fragments  in  a  loose  heap  mixed  with  clay,  associated  with  quaiti 
and  a  CKsium  beryl  (anal.  10,  p.  wT).    Atmnt  half  a  kilogriim  was  found  in  all.    In  appeuasce 
it  is  similar  to  the  Elba  mineral.   O.  =  2-9S6,  2  977.   itefractive  indices,  Penfield: 

Br  =  l  -6215Li  ny  -  1-5247  Na  1-5378  Tl 

Analyses,  Wells,  1.  c. 


SiOa 

A1,0, 

CaO 

Cb,0 

E.0 

N8,0 

Ll,0 

H,0 

48-48 

16-41 

0-21 

86-77 

0-47 

1-78 

0-08 

1-58 

=  1006S 

4»  59 

1689 

0-23 

a5-36 

0-51 

208 

0-04 

[1-68] 

=  99  67 

43-51 

16  30 

0-22 

8610 

0-48 

1-68 

005 

1-50 

=  99-84 

The  above  analyses  yield  the  formula  H,Cs,Al,(SiOs),  or  H,0.2Cs,0.2AUOi.9SiO«  =  SiH» 
40"7.  alumina  15-4,  uc-inm  oxide  4'J-5.  water  r4  =  100. 

WcIIn  shows  by  a  discu»^«ion  of  the  earlier  analyses  (p.  844.  also  Plattner)  thai  this  compostt!(w 
probably  also  belongs  lo  the  Elba  mineral.   The  unusually  large  amount  of  oesium  obtained 
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f  zoixL  this  source  haa  enabled  Wella  and  Penfleld  to  make  some  importaat  researches  upon  the 
•caesium  tribalides. 

PoLTBASiTB,  p.  146.  An  analysis  of  poIytMtsite  from  the  Santa  Lucia  mine,  Guanajuato, 
J»Iexieo,  gave  Prior ; 

Q.  =  6  38         8  15-43      Sb  lO  M      As  0-50      Ag  68-89      Cu  6-13  1=  lOO  W 

The  ratio  cnlculfited  for  8  :  8b  :  Ag(Cu)  =  5  :  1  :  71.    Min.  Mag..  9,  13.  1890. 

Occurs  (Eodlich)  at  the  Yaukee  Boy  mine,  Ouray  Co..  Colorado,  with  pyrargyrite  in  a 
qiiai-tzose  gangue.  The  crystals  are  hexHgoual  in  outliue  and  have  mm'"  =  60°  approx.  Pfd. 
A.m.  J.  Sc.,  40.  424,  1890.    See  also  p.  1049. 

PiiLTLiTK  7%onuo7i,  MIn,,  1,  495,  1836,  Perhaps  a  variety  of  pyroxeue  (augite).  It  is 
*le-^crib€d  as  cicavable  massive;  G.  =:  3-231;  il.  =  6-6-5:  color  black;  opaque.  Stated  to  come 
f  l  oiu  H  bed  of  magiielic  iron  ore  at  Hobokeu,  N.  J.,wbere  no  such  l>ed  of  ore  exists. 

pTRiTE,  p.  84.  Crystals  from  ibe  Roeizgraben  near  Trofalach show  the  new  pyritohedron 
<101-0,  *-10).    HOfer,  Mitlh.  Vtr.  Steiermark.  26,  280,  1889. 

A  mauganiferous  variety,  contaiuing  10-9  p.  c.  Hn,  also  a  little  Ag.  is  reported  by  Lang 
<priv.  coutr.)  as  occurring  at  Mineral,  Idaho. 

Ptroldbite,  p.  243.  MaDgnnese  nodulfs  from  the  deep-sea  dredgings  in  the  Pacific,  also 
from  Loch  Fyne;  cf.  Hurray,  Proc  B.  Soc.  Edinb.,  Jan.  6,  1891.  Buchanan  shows  that  the 
deep  ocean  nodules  approximate  in  composition  to  MnO| ;  those  from  Loch  Fyne  are  nearly 
MuaOa. 

PyTOphttdts  Bamberg,  Q.  Ftiv.  FOrh..  12.  598,  1890. 

Rbombohedral;  tetartohedral.  Ax\ih=  1-8693.  0001 A 1011  =  67*  411',  1011 A 1101  =94' Si' 
Hamberg. 

Forma:  r  (0001,  0).  a  (1120,  i-2).  g  (1012,  J)  cleavage,  d  (02Sl,  —2).  Also  undetermined 
vicinal  +  rhombobedrons,  at  a  maximum.  24°  from  e. 

Angles  :  car     38°  iflj',  ett  =  "Ta"  27',      =  64'  58,  (W  =  111"  19',  ml  =  84°  20'. 

In  very  thin  tabular  crystals  or  scales;  basal  plane  brilliant  but  with  triangular  strlations 
parallel  (o  the  zone  of  4-  rhombohedrous. 

Cleavage:  {2(0221)  perfect;  less  so.  Etching-figures  are  asymmetric.  H.  =:  5.  Q.  =  4'687. 
Truster  brilliaut,  vitreous  to  submetallic.  Color  deep  blood-red;  yellowish  red  in  very  thin 
plates.  Streak  ocber-yellow  with  a  greenish  tinge.  Not  pleochroic.  Transparent  in  thin 
plates.    Indices  : 

(Ur  =  2-4406,  2-4419  Li  =  2-4804,  3-4816  Na         6,  =  2-21 

Oomp.— MuTiO,  =  Manganese  protoxide  46'9>  titanium  dioxide68*l  =  lOa   A  littlesilicon 
replaces  port  of  the  titanium. 
Anal. — Hamberg,  1.  c. 

TIO,  50-49        SIO,  1-58         MuO  46-93        FeO,  116         8b,0,  0  48  =  100  68 

Obs.— Occurs  at  the  Harstig  mine,  Pajsberg.Wermland.  Sweden;  found  sparingly,  associated 
with  ganophyllite,  also  garnet  and  maiiganophyllUe,  in  cavities  later  filled  with  calcite.  Mimed 
from  irvfj,  fire,  and  ^avoi,  shining,  in  allusion  to  its  red  color  and  brilliant  luster. 

Hamberg  shows  that  pyroplianile  is  to  be  regarded  as  isomorphous  with  ilmeuite.  Further 
lie  suggests  the  following  grouping  to  show  the  relation  to  other  allied  compounds: 

Hematite  Group.   Rhombohedml  Ilmenite  Group.    Rhomb.,  telartohedral 

Chromlom  sesquioxide    Cr,0,    1-868  Ilmenite  FeTiO,  1385 

a)nind»m  AUO,    1-363  Pyrophanite         MoTiO,  1369 

Hematite  FcgO,    1  366  Also  Cataplelite  1  3605 

Titanium  sesquioxide      TitO,   1316  H,SiO*.Na,3iO*.Zr(OH),3iO« 
To  the  second  group  he  would  also  add  the  hexagonal  calcium  metasiUcate,  CaSIOi,  further 
the  artificial  compound  KBrOg. 

Ptkoxekb.  p.  852.  Wttlfing  (Habilitntlonsschrift,  Heidelberg,  1891)  has  made  a  careful 
optical  examination  of  a  series  of  pyroxenes  ranging  from  diopside  to  hcdenbergite,  and  connected 
the  results  with  the  variation  in  chemical  compositiou  as  given  by  the  analyses  of  Doelter,  Flink, 
wad  others.   The  optical  constants  deduced  for  a  pure  diopside  CaMgSitOi  ore  as  follows: 

a  /5  r  2V 

For  Li       1-6649  1-6719  1-B941  58'  58'  87"  55' 

Na      1-6685  1-6755  1  6980  58°  40'  37°  50* 

1-6738  1-6791  1-7016  68'  86'  87*  45' 
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For  the  eegirite  from  the  Langesund-flord  a  rc-examinallon  of  the  optical  constants  vuiude^ 
with  the  following  results: 

a  >S  r  2V  iAt 

Eosln  1-7590  1  7929  1-8054  117°  35'  93°  80' 
Na  1-7680      1-7990      1-8126      n7M7'      94°  C 

Tl  1-7714      1-8096      1-8238      118°  16'      94°  68' 

The  aDgles  given  m  the  last  coIuidd  correspcmd  to  Bxr  a  ^  —  +  S*  30*;  Bx*  a  ^  =  +4°  O*. 

Od  the  alteration  of  pyroxene,  or  a  mineral  of  the  pyroxene  group,  into  amphibole  in  gabbra 
and  related  rocks,  see  Chester.  U.  8.  Surv.,  Bull.  69,  1890. 

On  tlie  relalioD  between  the  glldlng-planes  and  solution-planes  with  augite,  see  Jndd,  Mia. 
Hag.,  9,  192,  1890. 

A  chrome  diopside  from  the  basalt  of  Steinpel  near  if arburg,  investigated  1^  Btoer  (Jb. 
Min.,  2,  187,  1691),  has  been  analyzed  by  Friedhelm,  as  follows: 

SiO,  A1.0,      Cr.O,       FeO        CaO  HgO 

O.  =  3-389         5295  S19         248         281         1911  18-01-100 

QtTARTZ.  p.  188.  Minute  crystals  (cf.  flea.  1-8),  characterized  by  the  presence  of  the  rhom- 
bohedron^  (S032)  and  the  trapezobedrons  A  (2182)  and  L,  (!ti32),  are  described  by  Iddines  and 
Peofleld  from  the  hollow  spbenilitee  of  the  rbyolyte  of  Glade  Creek,  Wyoming.  Am.  J.  Sc., 
42,  89, 1891. 

1  as 


Frtedel  has  described  artificial  crystals  wliicb  seem  to  be  twins  with  <44§9,  f-^) »  P''"'' 
the  axes  crossing  nearly  at  right  aneles.  Bull.  8oc.  Uin..  11  S9, 1888  (and  Zs.  Er..  18,SS8. 
On  ciTstals  from  Sarolay,  see  Cesiro,  jHem.  Soc.  O.  Belg.,  l?,  1890. 

Cnihrein  has  described  crystals  of  amethyst  from  the  ZiUerthal,  Tyrol,  showing  the  new 
forms.   Zs.  Kr..  17, 19, 1869. 

P(7OT5. 1),   (ll-l-iS-18.  +  Hf  r).   (1-11-1H2,  -  Ht  0.    (8-1-810,+ At (9S?8.  +  H^ 

Lacrolx  notes  the  occurrence  of  cristobalite  and  tridymite  associated  with  quaru  in  tbe 
basalt  of  Maven  In  the  Eifel.  Bull.  Soc.  Hln.,  14,  185,  1891. 

Bc»ulara  discusses  the  effect  of  pressure  upon  sections  of  quartz  crystals  in  prodacing 
biaxial  phenomena,  etc.,  C.  R.,  112,  1508, 1891. 

Realgar,  p.  33.  On  the  realgar,  orpiment,  and  assoclftted  minerals  of  Casa  Testi,  M. 
Amiata.  Prov.  of  Grosseto,  Tuscany,  see  Grattarola,  Giorn.  Min.,  1,  232,  1890.  The  new  but 
uncertain  form  a  (313,  1-3}  is  noted. 

Occurs  with  orpimenl  as  a  hot-spi-iog  deposit  in  the  Norris  Geyser  Basin  in  the  YeUovstone 
Park,  Weed  &  Pirssou,  Am.  J.  Sc.  42,  408,  18U1. 

Rebanite  Clew,  Ak.  H.  Stockh..  9,  Ko.  13  (Nov.  1870).  Gteol.  West  India  Islands.  ^  88. 
Massive,  olive-green  color,  uncrysttdline.   Analysis. — Fiebelkorn:  . 

SiO.  35-08,   CuO  3818,   Fe,0.  9  91,  H,0  2815  (at  100'),   HiO  8-68  (ignition]  =  99*85. 

It  is  easily  decomposed  by  HC1.  Found  with  malachite  and  chiysocolla,  at  Puerto  Bico 
(Luquitlo),  West  Indies,  and  named  from  Don  Pedro  Resuno. 

Rhodonite,  p.  378.  Crystals  from  PajBberg,  of  very  varied  habit,  have  been  described  bv 
Hamberg.    Th»'y  show  the  new  forms  k  (221.  '2),  ©  (408,  S  (628,  >8).    Careful  measim- 

ments  are  given  and  a  new  axial  ratio  calculated,  correspon(ung  to  a  new  position  pn^KueO. 
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O.  FOr.  F^rh..  13,  545,  1891.  Kew  aualysea  (ibid.,  p.  57S):  1,  Fr&uleiD  Naima  Sablbom; 
S-4,  Ounnar  Paykoll. 

HnO        FeO        CaO  MgO 

= 


SiO, 

HnO 

FeO 

CaO 

MgO 

1. 

46-49 

48-60 

0-84 

7-18 

0-90 

Al.O, 

2. 

46-85 

46-25 

0-58 

6-96 

0-84  = 

8. 

46-68 

48-20 

808 

6-60 

0-73 

Al.O, 

4 

46-06 

45-93 

0-86 

6-40 

1-65  = 

100-19 

RiEBBCKiTE,  p.  400.    A  secoodaiy  amphibole,  resembling  that  described  by  Cross  (p  403), 
has  been  noted  by  Lane  in  the  rocks  of  the  Lake  Superior  region.    Aui.  J.  Sc.,  42,  608,  1891. 
On  the  occuirence  in  Great  Britain,  see  Teall,  Hin.  Hag.,  9,  319, 1891;  and  Cole,  ibid.,  p. 


BfiwuinnTB  W.  E.  Bidden.  Am.  J.  Sc.,  43,  480, 1891. 

An  3rttrium  silicate  occurring  in  massive  form  with  the  gadoltnlte  of  Llano  Co.,  Texas  (pp. 
511,  512).  G.  —  4-516.  Color  pale  drab-green  when  pure,  transparent  in  thin  splinters.  Alters 
to  a  yiBxj  biick-red  mineral.   A  partial  analyds  gave: 

ffiO,  26-08      T>0, 61-91*       FeO  4  69       nO,0-40       CaO  019      Ign.,  etc..  2  01 

'At.  wght.  118. 

Oxygen  ratio  of  bases  to  silica  =  88-47  :  86  60  or  nearly  1 : 1,  hence  the  formula  2Y|Oi.8SIOi. 
Easily  soluble  in  acids,  lenving  gelatinous  silica. 

jfamed  after  Prof.  Uenry  A.  Kowlaud  of  Baltimore. 

Runuc,  p.  287.  The  peculiar  crystals  of  black  rutile  from  the  Black  Hills,  mentioned  ma 
p.  338,  have  been  more  fully  studied  by  Headden  and  Pirsson;  the  form  is  ahown  In  the  accom- 
panying iiguie.  Am.  J.  Sc..  41.  249.  1891.  Analyses  by  Headden: 
gave: 

TiO,  SnO,  FeO  HnO 

90-78  1-82  8-10  tr.  =  10020 

90-80  1-88  7-92  (r.  =  10010 

The  paramorpbs  of  rutile  after  brookite  from  Magnet  Core,  Ar- 
kansas (pp.  389.  34S),  have  been  minutely  described  by  Bauer  (Jb. 
Min.,  1,  317,  1801).   Also  the  pseudomorpbs  of  rutile  after  octahedrite  ("  captiros"  Damour) 
from  the  gold-washings  of  Bnudl,  Ibid.,  p.  282. 

Sanquihite  B.  a.  Miert.  Min.  Mag.,  9,  182,  1800.  Occurs  In  fine  glittering  scales  usually 
curved  or  crumpled  ;  crystallization  hexagonal  or  rhombohedral.  Fracture  conchoidal.  Color 
black  by  reflwited  light,  but  by  transmitted  light  red  like  proustite  only  alightly  darker ;  In 
very  tbin  scales  yellowish  red.  Streak  dark  purplish  brown.  Optically  uniaxfel.  Determined 
by  qualitative  trials  to  be  a  sulpharsenite  of  silver,  hence  near  proustite  in  composition,  with 
■which  it  occurs  on  argentite  from  Chaflarcillo. 

Sarawakite  F^eiacel,  MIn.  Mitth.,  800,  1877.  Occurs  in  minute  crystals,  with  many  planes 
and  rmmded  angles,  "probably  tetragonal."  Soft.  Luster  adamantine.  Colorless  or  wine- 
yellow  to  greenish  yellow.  Transparent.  Contains  antimony,  is  anhydrous,  and,  it  is  sug- 
gested, may  be  an  antimony  chloride.   Found  in  cavities  in  the  native  antimony  of  Borneo. 

BcaracHARDTiiv  Schravf,  Zs.  Kr.,  6,  886.  1882.  A  name  given  by  Behrauf  to  the  so-called 
Chrysoprasetde  (p.  677),  from  GlSserndorf,  Silesia.   Cf.  Slarkl,  ib.,  8.  889,  1888. 

Serpentine,  p.  669.  On  the  serpentine  of  the  Lizard  district,  Cornwall,  See  Bonney  and 
HcHahon,  Q.  J.  O.  Soc,  47,  464,  1891. 

Shaleitb.    Same  as  piddiugtonite,  p.  385. 

SiOBiUTE,  p.  376.  A  crystal  from  Algeria  has  been  described  by  Cesdxo  which  showed  tbe 
new  form  (4159.        Ann.  Soc.  O.  Belg.,  18,  1891. 

Skarumite  BreHh.,  B.  H.  Zlg.,  24,  864, 1866.  A  mica-like  cleavage  in  one  dlrectitn,  and 
another  transverse  imperfect.  Occurs  massive  and  in  tufts  columnar  In  structure,  with  H.  =  4 
—6-6.  the  least  on  cleavage-surface ;  G.  =  2-886  ;  luster  on  cleavage-foce  pearly,  elsewhere 
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Titreous  ;  color  mostly  reddlsli  white,  colorless,  grayish  white.  Comes  from  thf>  shore  dt  Ik 
Snarum-Elf,  Dear  Snarum,  Id  Norway.    Analyata  by  Lichtenberger  (Jb.  Mid.,  820,  1879J  give: 

SiOi       AUO.      FeaOt    Md«0.     CaO      Na,0      LiaO  ign. 

67-42        28-21        0  43        018        024        0-98        2  15        0-23  =  99-78 

On  another  snarumite,  see  p.  884. 

SoRDAVALiTE.  Sordawalit  N.  Norderukiold,  Finl.  Mio.,  86,  1820.  A  grayish  or  bluUh 
black  glHWy  Bubstnnce  from  Sordavala  in  Finlaud.  Like  tachylvie  earlier  regarded  as  a  mlner^, 
but  shown  to  be  ouly  a  local  vitreous  form  of  diabase ;  a  dlKe  of  this  rock  cuts  through  tbe 
hombleude  schists,  and  while  crystalline  iu  the  mass,  becomes  more  compart  toward  the  margin, 
and  finally  at  tbe  contact  there  is  a  vitreous  band  one  to  two  inches  Ibick  of  the  so-oiTled 
sordavaUte.  (X.  LOwinsou-Lessing,  Miu.  Miith.,  9,  61, 1887,  who  also  gives  tbe  literature  tmd 
tdstoty. 

SfhaIiKRIte,  p.  69.  Ces&ro  has  described  crystals  showing  the  heml-hexoctahedron  (861, 
8-1).    Mem.  8oc.  G.  Belg.,  17.  1890. 

Spinel,  p.  330.   Formation  of  various  kinds  of  spinel  Id  slags  and  recent  eruptive  rods, 

see  Vogt,  Arch.  Math.  Nat.,  14,  11,  18ao, 

Stellaritk.  a  name  given  by  How  to  the  so-called  "  stellar  coal  "  or  "  oil-coal "  wbich 
occurs  with  bitumiuoiia  coal  at  the  Acadia  mines,  Plcton  Co.,  Nova  Scotia.  It  is  re^uded  by 
Dawson  as  essentially  an  earthy  bitumen. 

Stbphahite,  p.  148.   Prior  (HId.  Mag.,  9, 11, 1890)  has  given  the  following  analyses : 

G.  8  Sb  Ag 

1.  Copiapo         6-26         16  02         15-23         68  65  As  <r.  Cu  tr.  =  99-89 

2.  CornwaU       6*24        15-96        16-86        68*21         Fe  (r.   =;=  lOO-OS 

Sruuirrfl,  p.  86.  On  tbe  reflection  of  light  from  tbe  cleavage  (b)  surface  of  stibnite  cryatali^ 
see  Drude,  Wfed.  Ann..  34.  489,  1888. 

Analysis  of  specimens  from  Hungary,  see  J.  Loczka,  Ber.  aus  Ungam,  8,  99,  1891. 

Stroheteritb,  p.  56.  Occurs  at  the  Silver  Kine  mine.  Calico  disti.,  Sao  Bernardino  Co., 
California.   Ana1>^  Melville  and  Lindgreu,  U.  B.Xl.  Surv.,  Bull  61,  27,  1890. 

G.  =  6-28        S  15-51     Ag  58  96      Cu  38-58      Fe  0  26      gangue  1-55  =  99  86 

BmonTiAHiTB,  p.  285.  Buchrucker  (Zs.  Er..  19.  146,  1691)  has  described  crjvtals  fnn 
Leogang,  Sahsburg,  and  made  the  following  optical  determinations;  indices  of  refraction : 

a  /3  Y 

For  LI  1-514  1-615  1  6SB 

"   N»  1-615  1516  1667 

"   Tl  1-519  1-620  1-670 

Also  2E,  =  10'  80*  LI  aE,  =  10'  86'  Na  aB^  =  10'  64'  Tl 

Prom  9E  and  >5,  aV,  =  6°  65t'         2V,  =  62'  2V,  =  7'  Iff 


t,  p.  8.  Crystals  from  "  Baesick  in  the  United  States"  described  by  Busz  showed 
IS  :  g  (337.  f),  /(385.  |);  calculated  angles  for  the  axial  ratio  of  p.  8  :  <v  =  JB'  IT*, 


Sulphur, 
the  new  forms : 

^TT.  ei"  5'.    Zs'Kr.,  17,  549,  189<J: 

Crystals  with  the  above  noted  form  /(335,  |)  have  also  been  described  by  G.  H.  Williams 
the  Mountain  View  mine,  Carroll  Co.,  Hd.    They  occur  distributed 
through  the  decomposed  galena,  with  angteaite,  cerussite.   Johns  Hopkms 
Uuiv.  C'ii-c.,  No.  87,  April,  1891. 

Weed  and  Pirsson  hHve  described  the  occurrence  and  form  of  crvstab 
from  the  Yellowstone  Park,  Am.  J.  Sc..  42.  401.  1891.  They  show  tbe  form* 
(cf  tig.),  c  (001),  m  (110).  h  (130),  0  (101),  n  (Oil),  ((116).  *  tUS),  y  (im 
o(lll),  z  q  (131).  Crystals  occurring  with  stibnite  from  Allchar,  aeu 
Ko7.<>dau  in  Macedonia  have  been  described  by  Foullon,  Vh.  G.  Reichs..  No 
17.  Dec.  1890. 

On  the  thermic  constants,  see  Sehrauf,  Zs.  Er.,  12.  821.  1886.  On  tbt 
optical  constants  at  different  temperatures.  Id.,  ibid.,  IS.  118,  1890. 

A  new  Thtrmbokedral  variety  is  described  by  Friedel.  obtained  by  En,frl 
by  agitating  with  chloroform  a  solution  of  sodium  hyposulphite  treated  with 
Tellowston&     coucentratol  hydrochloric  acid.    The  crystals  are  prisms  terminated  by 
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rhombohedral  faces,  with  rr'  =  40°  50*,  and  optically  uniaxial,  negative.  G.  =  2185.  Trans- 
parrot  when  lirst  found,  but  change  gradually,  with  decrease  of  density  into  Insoluble  sulphur. 
A  relation  to  the  rhombahedral  form  of  tellurium  is  suggested.    C.  R..  112,  884,  866,  1891. 

The  "black  sulphur"  of  Magnus  (p.  10)  is  regarded  by  Eoapp  as  not  properly  a 'modlflcntkm 
of  sulphur,  but  as  coDBisUng  of  such  a  modiflcatioa  adfaeniig  to  or  coodensed  with  s  carbonlza- 
tioo-product  of  the  oil  Itself,  containiug  sulphur.  J.  pr.  Ch.,  43,  SOS,  1801.  Also  earlier,  ibid., 
38,  55,  1888. 

Syohnodjntilto  Latpeyre;  Zs.  Kr.„  19,  IT,  1801. 

Isometric.    Observed  forms  :  a  (100,  w ).  o  (111,  1).  d  (110,  i }?,  m  (811,  8-8),  n  (311,  2-3). 

lu  small  octahedral  crystals,  in  part  with  polysyuthetic  twinning,  tw.  pi.  o,  analogous  to 
polydymite;  also  massive.    G.  =  4-758.    Luster  metallic.    Color  steel-gray. 

Coaqk— Esseotiatly  (Co,Cu)tS»,  like  the  nickel  sulphide,  polydymite;  a  small  part  of  the 
cobalt  is  replaced  by  nickel. 

AnaL— 1,  S,  Laspeyres,  1.  c. 

8  Cu  Co  Ni  Fe 

1.  40  64        18  98        85-70        8  66        0  08  -  100 

8.  40-88        17-S8        85*64        5-74        0  83  =  09-76 

DissolTes  in  nitric  acid,  glring  a  red  solution. 

Obi.— From  the  Kofalenbach  mine,  south-east  of  Eiserfeld  In  the  Slegen  district;  associated 
with  quiirtz,  siderite.  teimbediite,  etc.  It  Is  near  carrollUe  (p.  76),  to  which,  however,  the 
formula  l{)S4(Cu8.CotSi)  has  been  assigned. 

Named  from  o'vxy'Ci  =  jtoXvS,  as  a  name  correspouding  to  the  related  species,  polydymite. 

Stt-tite,  p.  156.  On  etching-figures,  see  Linck,  Min.  Mitth..  12,  82.  1801.  On  indices  of 
refraction,  see  Dufet.  Bull.  Soc.  Miit.,  14,  14;^,  1891.  On  double  refraction  developed  by 
pressure,  Pockels,  Wied.  Ann.,  39,  440,  1890. 

Tachhtobitb,  p.  178.  Artificial  rhombohedral  crystals  have  been  obtained  by  A.  de 
Schulten.  Tbey  have  rr'  —  101"  20*,  and  G.  =  1-666.  Analysis  gave:  0140-40,  Ga7-66, 
Mg  0-35,  H.0  48-44  =  99  66  (author  gives  Ca  0-56  and  sum  09-65).   O.  R..  Ill,  980,  1800. 

Tachtltte  BretUi.,  Kastn.  Arch.  Nat.,  7.  112,  1820.  A  glassy  substance,  pitch-black  or 
velvet-black  in  color,  at  one  time  regarded  as  a  homngeoeous  mineral,  but  undoubtedly  ouly  a 
buKultic  glass.  The  original  wns  from  SUsebOhl,  between  Dransfeld  and  GOttln^eu,  but  it  is 
uotun  uncommon  occurrence.  Named  from  raxvi.  quick,  and  Xvroi,  diuolved,  id  allusion  to 
its  fuoibiliiy. 

^aUmekvn  {Bau»n.,  Handb.,  546,  1847)  Is  a  simitar  substance  rightly  referred  by  Gmelln 
lo  lachylyte  from  Vogelsberg.  Hausmann  applied  to  it  the  name  kyaiomelan.  Here  belongs 
also  the  tehtaekige  Augit  of  Karsten  from  Guiliaua,  Sicily. 

Tammitb.  Tamra  analyzed  a  dark  steel-colored  crystalline  powder,  locality  unknown, 
very  bard.  G.  =  12  5.  He  obtained  W  88  06,  Fe  5  60.  Mn  0  15,  undetermined  6-30  =  100. 
The  loss  he  says  Is  not  due  to  oxygen.    He  calls  his  unknown  substance  ferro-iunggtine,  and 

Sroposes,  In  case  the  character  of  the  mineral  is  sustained,  to  give  it  the  name  orM^eetiU. 
fr.  Crookes  Justly  says  that  the  name  iammiU  should  be  preferred.   Cfaem.  News,  26,  18, 
July,  1872.   It  may  be  only  an  artiflcial  alloy. 

Telasptbine  0.  U.  Shepard,  Contrib.  Mln.,  1877.     Pyrite  containing  tellurium,  from 

Sunshine  Camp.  Coloi-ado. 

Teixfbite,  p.  201.  Vrba  has  described  artificial  crystals  which  are  in  tetragonal  pnamida 
with  the  forms :  a  (100,  i-t),  p  (111,  1),  r  (231,  3);  ppf  -  51°  43^,  hence  h  =  0-6680.  Zs.  Er..  19, 
1,  180T. 

Tellurium,  p.  11.  Analyses  1,  3,  from  Facebaya,  Transylvania,  by  J.  Locska,  Bar.  ana 
Ungam,  8,  104,  1801.   The  material  of  aual.  1  contained  quartz  and  pyrite. 

Te         Se        Au        Fe        8  Quartz 

1.  80-39      0  38      0  88      8-56      0-26      1-M  =  100  40 

2.  0.  =6  088  97  92        tr.        0  15      0  68        —       1  66  Cu  0-06  =  100  23 

TsNHAMnTK,  p.  187.  Peufleld  (priv.  coatr.)  has  investigated  the  tennantite  and  polybarite 
from  the  Mollle  Gibson  mine  near  Aspen,  Colorado.  The  former  occurs  massive,  of  steel-gny 
color  and  reddish  streak.   Analysis  gave: 

8  As         Sb         Cu         Ag         Zn        Fe  Pb 

O.  =  4  56         36  04      17  18      0  18      18*78      18-65      6-90      0  43      0-86  =  99-90 
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The  ratio  of  all  tbe  metals  to  As,(Sb),  is  4  00  :  0  »9.  agreeing  cloeely  with  the  font::;:k 
4CaiS.AsiSt.    It  is  remarkable  in  the  high  percentage  of  silver. 

'ITie  polybaHte,  or  "  brittle  silver"  of  the  local  miners,  occurs  both  indistinctly  cmuIIiiH! 
and  massive;  it  is  associated  commonly  with  a  pink  baritc^  also  siderite,  etc.  ADahraesemTette 
following  reanlta,  after  the  deduction  of  2818  p.  c.  impurities  from  1,  and  12-81  p.  c.  fnxn  2. 

8  As         Sb        Ag         Cu  Zn 

1.  Massive  17-78      6  38      018      58-78      12  91      8-16  =  100 

2.  Crystallized         18  13      7  01      0*80      06-90      14-85      2-81  ^  100 

Both  analyses  conform  to  9Ag,S.A8,8i. 

Tennautite  and  polybasite  appear  to  be  rather  common  minerals  in  Colorado.  Muc^  of  ii* 
so-called  tetrahedrlte  or  "  gray  copper  "  is  the  related  arsenical  species;  thus  it  is  common  in  lU 
mines  near  Central  City,  at  the  freeland  lode  and  Crocett  mine  near  Idaho  Springs,  and  at  ibe 
Natiotinl  Bell  mine  near  Red  Mountain.  Further,  tn  addition  to  the  localities  for  polyba>it-. 
noted  on  pp.  146  and  1044,  it  occurs  veil  crystallized  in  the  mines  abont  Georgetown,  in  -he 
Marshall  Basin  near  Telluride,  and  probably  at  a  number  of  mines  in  tbe  Red  MonuUtn  distrtt. 

Tbquezqdite.  Corruption  of  Tequlxquitl.  a  mineral  substance  formed  of  mixture^  i.f 
different  salts,  especially  sodium  carbonate  and  sodium  chloride;  from  Tezcoco,  Zumpaii^o.  io 
the  Vitlle  de  Mexico,  and  elsewhere  in  Mexico,  chiefly  as  a  surface  eflaorescenoe.  NatnnUeza. 
3,  239-246,  1876. 

Tbtradthitb.  p.  39.  New  analyses:  1.  from  Norongo,  near  Captain's  Flat,  Kew  Sontk 
Wales,  J.  C.  H.  Mingaye,  Rec.  G.  Burr.  N.  S.  W.,  1.  25.  2,  Zsupk6,  Hanguy,  J.  Locaka  Ber 
ftus  Ungam.  8,  102,  1881.   S,  Rezb&nya,  Hungary,  Id.,  ibid.,  p.  107. 

G.  Te         S  Hi 

1.  Norongo      7  881         83  18      4  54      5&-66  Fe0-4a,  SiO.  0-40  =  98  18 

2.  ZsupkS       7-680        84-76      4  18      69-77  Fe  W.,  insol.  016  -  98-86 

S.  Bezb&nyn    7  022        S5*68      4*00      67-42  Fe  019,  Cu  0*08,  tnsoL  2-04  =  n-87 

All  thes^  analyses  correspond  to  BiiTeaS  or  2BltTei.Bl«St,  supporting  the  view  of  the  com- 
position  taken  on  p.  89. 

THBRKONATBrrs,  p.  800.  Described  by  E.  Scacchf  as  occurring  as  an  opaque  wbiic 
favemous  Incrustation  at  the  Foasd  Grande,  Vesuvius.    Rend.  Accad.  N^mM,  2,  488,  Dec.  ISilS. 

Thohsonitb,  p.  607.  Habn  has  described  crystals  from  Mettweiler,  near  St.  WendeL 
They  are  prismatic  in  habit,  with  a,  b  prominent,  and  show  also  the  bracbydome  x  (0-1-^)  and 
the  new  pyramid  «  (334).    Measured  angles:  cu  =  57"  26',  bs  =  58'  87'.    Zb.  Kr.,  19,  171,  IMl. 

Thorite,  p.  488.   A  kind  from  Laodbt),  Norway,  has  a  resin-yellow  color,  G.  =s  4'3£^ 
and  contains  9  p.  c.  UO.  (11  97  p.  c.  H.O).  Hidden,  Am.  J.  Sc.,  41,  440.  1891. 

Thbohbolitb.   Thnnnbolltb  Breitk.,  J.  pr.  Cb.,  16,  821,  1888. 

An  amorphous  emerald-green  mineral,  found  with  malachite  in  a  fine-grained  limestone 
at  Rezbfinya,  Hungary.  According  to  an  imperfect  analysis  by  Plattuer  it  contained  chieflv 
P,0..  CuO.  H,0.  Scbrauf,  however,  obtained  :  CuO  89-44,  FeAl  OS,  H.O  16-66.  Sb,0»  6*5, 
Sb,0.  82-52,  loss  3-78  =  100.   G.  =  3-67.   Zs.  Kr, ,  4,  28,  1879.    Very  probably  only  a  mixtnie. 

TiBUANKiTB,  p.  63.   Occurs  witb  eucairite  in  the  Sierra  de  Umango,  Argentine  Rq>abtic 
Analjrsis  by  F.  Klockmann,  after  deducting  11-8  p.  c.  residue,  gave  : 

Se  29-0  Hg  56-9  Ag  5-8  Cu  8  8  =  100 

The  silver  and  copper  belong  to  admixed  eucairite.   Zs.  Kr.,'  19.  267, 1891. 

Tourmaline,  p.  551.  Memoir  (in  Rns^an)  on  the  crystaUographic  and  optical  propertiei 
by  A.  N  Karnozhitsky,  Vh.  Min.  Qes.,  17.  209, 1891. 

F.  Noetling  describes  the  tourmaline  mines  near  HainglOn,  Bee.  6.  Snrv.  India,  34,  iH, 
1881. 

Tbicbitb,  Bblonitb.  The  name  triehite  (from  fipi^.  hair)  is  applied  by  Zlrkel  (Za.  6.  Get-, 
19,  744.  lt!67)  to  microscopic  capillary  forms,  often  curved,  bent,  or  zigzag,  sometimes  stdlltel; 
aggregated,  opaque  and  black  or  reddish  brown,  of  undelermiued  nature,  which  be  detected  ifi 
some  kinds  of  glassy  or  semi-glassy  volcanic  rocks;  and  Belonite  (ib.,738)  to  microscopic ancslir 
crystals  (whence  tbe  name,  from  peXovrf,  a  needle),  colorless  and  transparent.  The  triehite;  k 
states,  is  not  pyroxene  or  hornblende;  the  belonite  may  be  a  feldspar. 
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Tboilite.  p.  72.  Artificial  crystals,  like  wurlzite  io  form  and  haviDg  the  composltioii 
f  eS,  have  been  obtained  by  Lorenz,  by  passing  dry  liydrogen  sulphide  over  a  bundle  of  iron 
wires  lu  a  tube  heated  in  a  combustion- fiiruace.  Wurtzite.  iu  well  formed  heniimorphic  crys- 
tals, was  obtained  in  a  similar  manner,  alao  miUeriie  and  further  greenockite;  tlie  last  in  forms 
like  the  native  mineral  and  also  in  moDOcltnlc  crystals.  Ber.  Ch.         June.  1891. 

Ttreeitk  HeddU,  Miu.  Mag.,  4,  189,  1881.  One  and  a  half  hundred-weight  of  the 
camelian  marble  of  Tyree,  Scotland.  disaoWed  in  sixteen  gallons  .of  dilute  hydrochloric  acid 
It'ft  as  a  residue,  thirty  pounds  salite.  a  little  scapolite  and  titimite,  and  some  ounces  of  a  red 
mud.  By  decaotation,  1-91  grams  of  a  powder  of  deep  brick-red  color  was  obtuined.  Of  this 
mud,  sulphuric  acid  dissolved  0  78  gram,  leaving  113  insoluble.  The  last  was  analyzed  and 
decitied  to  be  an  impure  talc.  The  soluble  portion  yielded  :  Fe,0,  38-22,  A1,0,  8-28,  FeO  8  16 
MnO0  39,  MgO  29-94.  CaO  2  21,  H,0  12  47,  P.O.  4-71.  SiO,  1-03  =  lOO  SS.  To  this  hist 
obviously  heterogeneous  substance  the  new  name  Is  pravialonally  given. 

Ullhanntte,  p.  91.    MIers  describes  crystals  of  ullmanulte,  from  Sarrabus,  Sardinia. 

which,  as  shown  by  the  striations 

up<)ii  the  cubic  faces  (cf.  fig.  1)  are  j.  jj. 

twins  of  tetftrlohedral  and  enantio- 
morphous  Individuals.  The  faces 
'  of  a  trigonal  trisoctahedroD  approx- 
imating to  (27-27-1,  27)  occur  on 
the  cubic  edges.  Min.  Mag.,  9. 
211,  1891. 

Crystals  from  theLandcskrone 
mine,  near  Wilusdorfin  theSiegen 
region,  have  been  described  by 
Luspevres,  which  show  the  forms: 
a  (lOO;  d  (110.  i).  0  (111,  1);  py. 
ritoliedrous,  g(750,  i-}),/,{180,— »"-8), 
e.  (120,  -  •-2).  k  (322.  |-E):  diploid, 
p,(361.  -  6-3). 


Fig.  1,  Sardinia.  Miers      2,  Slegen,  Laspeyres. 


The  crystals  are  pyritohedral  In  habit  (cf.  flg.  2)  and  do  not  show  the  telartohedral  character 
noted  above,  Zs.  Er.,  19,  424.  1891. 

Umanglte  F.  Kloektnann,  Zs.  Er.,  19,  269.  1891. 

Massive;  in  finegranular  to  compact  masses,  no  cleavage  observed.  Fracture  uneven  to 
small  conchoidal.  H.  =  8.  G.  =  5-620.  Luster  metallic.  Color  dark  cherry-red  with  a  violet 
tinge  on  the  fresh  fracture,  soon  tarnishing,  the  color  becoming  violet-blue.  Streak  black. 
Opaqiie. 

Oomp. — CH»Sei  or  CuSe.Cu,Se  =  Selenium  45-4.  copper  64-6  =  100. 
AaaL— 1.  3,  F.  Klockmann,  1.  c:  1,  of  a  relatively  pure  fragment;  2,  of  the  portion  of 
another  sample  Insoluble  in  acetic  add  reduced  to  100. 


Se  41-44 
4610 


On  S6  08 
54*85 


Ag  0-49 
0-66 


CO,.H,0,0  [2-04]  =  100 


Obs.— Occurs  with  eucairite  and  tiemannile  at  the  Sierra  de  Umango,  La  Rioja,  Argentine 

Republic. 

Valaite  W.  Helmhaeker,  Jb.  G.  Reichs,  17,  210,  1867.  C^rystallized.  Partly  in  small 
bexai^onal  tables,  but  forms  not  distinct.  Also  massive.  Fracture  uneven.  H.  below  1-5. 
Luster  shining.  Color  pitch-black.  Streak  black.  Odor  aromatic  when  rubbed  between  the 
fiui^ers.  Belongs  among  the  resins,  but  composition  undeterrolned.  B.B.  swells  to  more  than 
10  times  Its  former  bulk,  and  b«x>me8  a  light,  porous  mass,  which  in  a  higher  heat  is  reduced  to 
a  grayish  asii.  Occurs  in  thin  crusts  on  dmomile  and  calcite,  or  in  druses  of  small  crystals,  in  the 
Russiiz-Oslawaner  Coal  formation,  Moravia.  It  Is  associated  with  hatchettite  (p.  997)  and  the 
vime  bed  affords  some  mineral  oil. 

Vesbinx.  A  name  given  by  Seaeehi  to  the  material  forming  thin  yellow  crusts  on  the  lava 
:)f  1681.  Vesuvius,  which  is  supposed  to  contain  a  new  element  callea  by  him  wtbinm.  Att. 
Accad.  Napoli,  Dec.  13.  1879. 

Vbstoribn.  Bleu  Egvptieo.  Bleu  de  Pouzzoles.  Egyptian  Blue.  An  artificial  enamel 
ised  for  ornament  by  the  Romans  in  the  early  centuries  of  the  Christian  era.  It  is  essentially 
L  silicate  of  copper  and  calcium,  corresponding  approximately,  according  to  Fouqu€  (Bull.  Soc 
Win..  12,  88, 1889)  to  the  formula  CaO.CuO.4SiO..   O.  =  8  04.   Analysis,  Fouqu6: 

SiO,  68-7  CuO  21-8  GaO  U  S  FciO.  0*6  =  99  9 
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Sec  further  Pisani,  Bull.  Soc.  Mid.,  3,  197,  1S80,  and  Michault,  ibid.,  4,  81.  1881,  who  fin 
other  aniilyees,  showing  a  cwsfderable  variatiou  In  comporition,  In  one  case  0*7  p.  c  NstO  uc 
as-3  p.  c.  PbO, 

Wehblitb,  p.  40.  Mingaye  has  noted  the  occurrence  of  a  telluride.  which  he  refen  o 
wehrlitf,  nt  the  Ht.  Sbamnick  gold  mine,  Queensland.  Found  in  thin  folia  with  biiiliaci 
luster  aud  light  steel-gray  color.   O.  =  8'06.   Proc.  R  Soc.  N.  B.  W.,  23,  827,  1800. 

Wehrlitb  von  Sobell.  A  doubtful  miueral  substance  from  SzurraskS,  Zemescher  Comiiv., 
Hungary,  referred  to  lievriie  by  Zipaer,  Jb.  Alin.,  627,  1834.    Sliown  by  Fischer  to  be  a  miiiurt. 

WiCBTlsiTB.  Wicbtyne  Laurent,  Add.  Ch.  Phys.,  60.  107.  1835.  Wichtisit  MaumaK\. 
Wlhtislt.   i<>om  Wlchth)  in  Finland,  probably  the  same  aubstaoce  as  aordavallie.  p.  lt>48. 

"W  oLLABTONlTB,  p.  871.  Grosser  has  given  a  series  of  measurements,  on  crystals  frt-a 
Vesuvius.  From  the  measured  angles,  001  a  UO  —  99"  16 .  001  a  Oil  =  43°  61'.  100  A  H"  = 
46°  80'.  he  calculates,  d:b:h=  1-05235  :  1  : 0  96494;  p  =  S^'  35'  20".  Zs.  Kr.,  19.  6iA. 
Dec.  4,  1891. 

Among  the  contact- minerals  occurring  Id  connectioD  with  the  igneous  rock  of  the  Pou4 
Sulphur  Springs,  near  Magnet  Cove,  Arkansas,  J.  F.  Williams  has  described  (Ann.  Rep.  G- 
Ark.,  2.  365  et  uq.,  1891)  a  ctUcium  silicate  near  wollastonite.  but  cODtaiuing  some  water,  wbicti. 
however,  is  in  part  hygroscoi^c  and  in  part  due  to  alteration.  Analyses  R.  Il<i.  Bracktit 
(p.  866  at  mq.)  gave : 

810.      CaO      FeO      HnO    MgO    Na.0     K,0  ign. 
1.  White         51-98      42  55      S  08      3-08      0  44       —        —       1-28  100-M 
8.  Pink  00-96      86-7S      1*69      1-40      0*57      4  41      0-90      8-74  =   M  S* 

Both  minerals  are  regarded  as  altered  wollastonite;  that  of  anal.  2  Is  peculiar  in  cantaiaing 
sodium  and  is  called  natroxonotlite  since  it  approximates  to  the  Imperf^Uy  known  Ivdrow 
calcium  silicate,  xonotlite  (p.  569). 

ZiNCiTE,  p.  208.  Artificial  crystals  of  a  pale  yellow  color,  witb  G.  =  5  605,  from  a  famara 
at  Mostyn,  N.  Wales,  have  been  described  by  A.  Hutchinson.  They  are  doubly  terminated 
pyramids  or  quartzoids,  showing  one  form  ly)  only;  also  a  number  of  pyramids  in  the  same  zone, 
with  the  basal  plane  and  a  pyramid  of  the  other  series  r  (lOlI)  Hutchinson,  =  d  (1121)  of  p.  S06L 
Befezied  to  these  two  positions  the  forms  noted  are: 

p.  208       Hutchinson  p.  208  Hutchioscm 

e  (0001)  =  c  (0001)  n  (1012)  =  m  (1123) 

d  (1121)  =  r  (1011)  p  (lOil)  =  X  (2243) 

/  (1018)  =  /  (11-2-13)  y  (mi)  =  y  (4488) 

«  (1018)  =  k  (2249)  m(lOiO)  -  a  (1120) 

Of  the  above,  /  is  new  but  uucertalo;  the  author  suggests  the  complex  symbol,  4'4'8'Sl, 
with  which  the  observed  angle  {cf  =  12"  14  )  agrees  more  closely.   Min.  Mag.,  9,  5,  1890. 

.Zinc,  p.  14.  Stated  to  occur  in  Transvaal,  S.  Africa,  W.  £.  Dawson,  Min.  Mag.,  6,  xn. 
1885.  The  reported  occurrence  in  Shasta  Co.,  California,  referred  to  on  p.  14  has  not  been 
positively  substantiated  (Durden). 

ZiRCARBiTB  0.  U.  Bhepafdy  Contrlb.  Min.,  1877.  A  maadve,  compact,  or  celluhir,  yellowisi 
brown,  opaque  mineral.  H.  =  2-2-5.  B.B.  infu^ble.  Chemical  nature  unknown.  Wtah 
cyrtolite,  at  the  granite  quarries  of  Rockport,  Mass. 

Adblite  H.  ^agren,  G.  FOr.  FOrh.,  13,  781,  1891.  A  basfc  arsraate  of  calcium  and  mu- 
nesium  from  Nordmark  and  L&ngban,  Sweden.  Id  masses'of  agray  color.  H.  =5.  G.  =  3-7iS 
Calculated  formula :  H,0.2Ca0.2MgO.ABiOi.   A  relation  to  the  ofivenlte  or  wagaerite  groupii 

suggested. 

Stabite  H.  Sogren,  G.  F&r.  FOrh.,  13.  789,  1891.  In  hexagonal  prisms  with  the  fonns: 
« (0001,  0),  m  (1010,  /),  X  (1011,  1).  e  (1121,  2-2):  measured  angles  xx'  =  86*  10.  mx  -  *50°  V. 
.-.  ^  =  0*7148.  H.  =6.  G.  =  8-52.  Luster  vitreous  to  greasy.  Colorless.  Ako  In  fibmu 
crystalline  aggregates.  Calculated  formula:  HtO.10CaO.8^O»:  a  relation  to  the  uiatite  gnop 
Is  suggested.   From  the  HarsUg  mine  at  Pajsberg,  Sweden,  associated  with  scheflente. 
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Thb  following  catalogue  of  American  Localities  of  Minerals  is  supplementary  to  the 
Descriptions  of  Species.  It  is  intended  to  give  fuller  information  than  was  ix>8sib]e  in  the 
preceding  pages  of  the  occurrence  of  individual  species  and  their  association.  It  is  essentially 
«n  historical  nst,  and  does  not  claim  to  state  what  mfnerals  may  be  found  at  a  given  place  at 
(he  present  time.  Many  localities  once  proIlHc  are  now  exhausted,  and  many  others  will  yield 
Bpectmens  only  after  much  time  and  money  hiive  been  spent  in  openiog  them.  Notwithstanding 
these  limitations,  however,  the  catalogue  will  prove  of  great  aid  to  the  mlneralogical  collector 
in  selecting  his  routes  and  nrrangiug  tne  plan  of  his  journeys. 

Except  in  the  case  of  very  rare  species,  only  important  localitiea,  which  have  afforded  cabinet 
specimens,  are  in  general  Included;  and  the  nam6$  ^  ihou  minvraXt  obtained  in  good  ^eimene  are 
^gitnguiahed  by  aaliee.  When  the  name  Is  not  Italicized,  the  occurrence  is  not  regarded  as 
especially  noteworthy.  When  the  specimens  procured  have  been  Temarkably  good,  an  exclama- 
tion-mark (!)  is  added. 

Localities  for  cual  and  oil  are  not  given,  and,  for  the  most  part,  only  general  statements  are 
made  in  regard  to  the  occurrence  of  the  peculiarly  economic  minerals,  such  as  ores  of  iron, 
mnrblc,  etc.  For  detailed  information  in  regard  to  these  points,  the  reader  should  turn  to  the 
series  of  volumes  on  the  Mineral  Beavurces  m'  the  United  States,  published  since  1882,  under  ihe 
auspices  of  the  U.  8.  Geological  Survey.  The  volume  for  188T  (pp.  688-812)  gives  a  summiiry 
for  each  state  and  territory  of  the  localities  of  useful  minerals,  both  those  which  are  now  mined 
and  those  which  are  not.  In  regard  to  the  occurrence  of  marUe  and  buildfng  stones  in  general, 
reference  may  be  made  to  a  recent  work  by  George  P.  Merrill,  Btoneefor  Buitmng  and  Delation, 
New  York,  1891. 

This  Catalogue  has  been  carefully  revised  since  it  last  appeared  in  print,  and  In  this  revision 
the  author  has  been  ably  assisted  by  many  gentlemen,  whose  contributions  have  done  much  to 
give  it  greater  accuracy  and  completeness.  Those  who  have  taken  chief  part  in  the  rerlalon  are 
as  follows: 

For  Arizona  and  the  south- western  territories,  also  notes  on  Colorado,  Hr.  George  L.  English 
of  New  York  City ;  California,  Mr.  Henry  8.  Durden  of  San  Francisco  ;  Colorado,  also  northern 
New  York,  Prof.  S.  L.  Penfield  of  New  Haven ;  Idaho  and  Montana,  Mr.  W.  H.  Melville  of 
Washington  ;  Maine,  Prof.  F.  C.  Robinson  of  Bowdoin  College ;  Delaware,  Mr.  Fred.  J. 
Hilblber  of  Wilmington  ;  Maryland.  Prof.  G.  H.  Williams  of  Baltimore;  Michigan,  Prof.  A. 
C.  Lane  of  Houehtou :  Minnesota.  Prof.  C.  W.  Hall  of  Minneapolis  ;  Missouri,  Mr.  Walter  P. 
Jenney  of  the  U.  S.  Geol.  Survey,  and  Prof.  H.  A.  Wheeler  of  St.  Louis ;  North  Carolina 
(also  notes  on  Pennsylvania),  Dr.  F.  A.  Genth  of  Philadelphia  ;  Pennsylvania,  Dr.  F.  A.  Genth, 
Dr.  T.  D.  Rand,  and  Col.  Joseph  Willcoz  of  Philadelphia  ;  Texas,  abo  S.  Carolina,  and  nottfs 
on  N.  Carolina,  Mr.  W.  E.  Hidden  of  Newark;  Virginia.  Profs.  W.  O.  Brown  and  H.  1).  Camp> 
hell  of  Lexington,  also  Profs.  F.  P.  Dunnington  and  W.  M.  Fontaine  of  the  University  of 
Virginia ;  Wisconsin,  Prof.  Wm.  H.  Hobbs  of  Madison ;  Canada,  Mr.  G.  Ch.  Hoffmann  of 
Oibiwa. 

Also  general  notes  from  several  of  the  gentlemen  above  named,  and  from  Prof.  F 
W.  Clarke  of  Washington,  Mr.  George  F.  Kunz  of  New  York  City,  and  minor  notes  from 
others. 
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Ihdbx  <»■  Statbb  AiTD  Tbrbitoribs. 


PAOB 

Alabam*   IQBl 

AUska  1008 

Aiizoaa  ■  10B8 

Arkansaa  108> 

CaUfornla  10S6 

Colorado  108» 

Cotumbla,  Dlstr.  oC  1071 

Connecticut  1080 

Dakota.  South  10H8 

Delaware  1070 

Florida  lOSl 

Georgia  1080 

Idaho  lOM 

uiinois   loss 

Indiana  1C85 

Iowa  1088 

Xanm  1088 

Eentuckr  lOtM 

Louisiana  lOea 

Maine  1051 

Maryland  lOTO 

Mamachusetb  10S6 

aUoblgaii  1086 

Mlnnwota  1087 


Hluourt  Un 

Montana  M81 

Nevada  HW 

New  Hampebire  IdBS 

New  Jersey    WB 

New  Mexico  WW 

New  York  1081 

North  Carolina  lOn 

Ohio    IflBH 

Oregon   16>7 

Pennsylvania  1086 

Bhoiiv  Island  IWg 

South  Carolina  .  ICtt 

South  Dakota  Ifln 

Tenno— lie   lOH 

Texaa   HUB 

Utah   loot 

Vermont   I1IB7 

Virginia  ion 

WashinRton  lOBS 

West  Virginia  IICT 

Wlscousin  „   107 

Wyoming  Mn 


AUo  DotniQton  of  Canada  p.  1096;    HewToundland  p.  IIOI. 


MAINB. 

Omerat UbiMfor  t?ie  Ifete  England  States.— The  most  interesting localitica of  Maine.uof  tbe 
other  New  England  States,  are  those  of  the  vel.ns  of  nlbitic  granite,  often  worked  ec»D(Hnic&1lT 
for  their  feldspar,  mica,  quartz,  and  frequcDtly  aflordiog  fine  specimens  of  many  rare  niiDeral&, 
chiefly  as  accessory  original  consiltuentB  of  the  veins,  id  part  also  secondary.  Among  U>ese 
species  may  be  mentioned,  the  lithium  mtnerais,  lepidoUte,  red  and  green  tourmaline,  ambly- 
gonlte,  spodumene,  petalite,  triphylite  (and  Ifthlophllit^;  also  beryllium  minerals,  beryl,  cbi3^ 
beiyl,  and  rarely  herderite,  phenadte,  beryltonlte  ;  further,  columbite,  cassiterite,  uraniidi^ 
and  many  others. 

In  Maine,  localilies  of  this  class  are  chiefly  in  the  western  part  of  the  state  in  Oxford  Co.; 
they  also  occur  in  New  Hampshire,  as  at  Acworth  ;  Id  Massachusetts,  as  conspicuously  at 
Cbestertield  and  Qoshen  :  in  Conuecticut,  as  at  Uaddam,  Mlddletowu,  Portland.  GlastonbuTT. 
also  at  Branchville  aud  viciuity,  and  eisewbere.  Further,  similar  occurrences  are  found  in 
Pennsylvania,  Virginia,  aud  Noi  th  and  South  CaroliDa.  The  ciystalline  schists  of  New  Engbnil 
often  afford  garnet,  tourmaline,  andnlusite,  slaurolite,  sillimanite,  cyanite;  also  oocasioDally 
monazlte.  corundum,  iolite,  etc.  In  Massachusetts  and  Connecticut  lucre  are  soine  interestnf 
localities  of  zeolites  and  associated  species  (datolitd,  prehnite,  etc. )  connected  with  the  dikes  a 
"trap"  rock. 

In  New  Enelaud,  miniug  for  gold,  silver,  also  tin  (Maine,  New  Hampshire),  has  bees 
attempted  at  various  points  on  a  small  scale,  but  with  no  success  ;  copper,  however,  is  obtained 
in  economic  quantities  (e.g.,  Vermont),  while  the  iron  mines  of  western  Massachusetts  and  Con- 
necticut have  been  long  productive.  Other  useful  minerals  sometimes  obtained  in  payini 
quantities  (besides  the  feldspar,  etc.,  noted  above)  are  steatite,  graphite,  marUe,  etc. 

Albany.— Ary'   green  and  black  tourmaline,  garnet,  feld^iar,  ro$e  guarte.  nitfle. 
AndoTwr. — See  Rdhfurd. 

Auburn,  w.  part,  near  Mlnot  liac.—LepidolUe,  ambtj/gowite,  cassiterite.  colorleas,  arm, 
blue,  etc.,  Umrmaiinel  apatite,  herderite,  triplite,  cookelte,  allanite,  garnet,  molybdenfte,  bei^, 
albite,  ortboclase,  quartz,  biotite,  damourite. 

Bath.— Vesuvlaniie,  garnet,  magnetite,  graphite. 

Bethd. — Cinnamon  garnet,  calcite,  titanite,  beryl,  pyroxene,  amphibole,  epidote,  graphite, 
talc,  pyrite,  arsenopyrite,  magnetite. 

Buigbam.— ilf(iM<««  pyrite.  galena,  sphalerite,  andalustte. 

Blue  Hill  Bay.— Arsenica;  mm,  molybdenite!  galena,  apatite !  fiuorite!  black  tounnaliM 
(Long  Cove),  black  oxide  of  manganese  (Osgood's  farm),  rhodonite,  bog  manganese,  wolframite. 

At  the  Blue  Hill  copper  mines,  cbalcoctte,  chalcopyrite,  cuprite,  bomlte,  tetmbedrit^ 
arsenopyrite,  pyrite. 

Bowdoin.  -■  Rote  quartz. 

Bam6ataiham.~Beryl,  molybdenite. 

Bnmawick.— Green  mica,  garnet  I  black  tourmaUne  /  molybdenite,  epidote,  ealeUe, 
v&e,  feldepfir.  beryl,  titanite,  columbite,  pyrite,  rutile. 

Buckfiold.— GarTitf/  (estates  of  Waterman  and  Lowe),  muteotitef  tourmaline/  magnelttb 
Byard's  Point,— Arseiiopyi  ite. 

Oamdage  Farm.— (Near  the  tide  mills),  molybdenite,  wolframite. 
Oamden. — Cbiastolite,  galena,  epidote,  black  tourmaline,  pyrite,  talc,  magnetite. 
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OwDton. — Chrptoberyl,  feldspar,  mica  (mloed). 

Ourmel  (Penobscot  Co.). — Stlboite.  tetraliedrite,  pyrlte,  chfastolite. 

Ooriima. — Pyrite,  araenopyrite. 

Dear  Isle. — SerpentiJie,  verd-anUgw,  asbestus,  dlallnge,  magnetite,  talc  (mined),  bftiite. 
J>extw. — Galena,  pyrite,  sphalerite,  clialcopyrite,  green  talc. 
Dixfield. — Native  copperas,  graphite. 
Boat  Woodatook.— Muscovite,  garnet. 

Farmlugtott. — (Norton's  Ledge),  pyrite,  graphite,  garnet,  staurolite. 
Fnnklln  Plantation.— Bei^l. 
•  Freepot.— Aw>  ffuortr,  parn«(,  feldspar,  scapoltte,  graphite,  muteovUe^  amphiboly  greea 
mica. 

Fryebnrg. — Garnet,  beryl. 

West  Qardiner,  along  the  Litchfield  border.   8ee  Litchfibld. 
Ocorg^own.— (Parker's  Island),  berjfl/  black  toutmaline,  graphite. 
Qorham. — Andaluslte. 

Greenwood,— Graphite,  blacK  manganese,  beryl!  ehrytob&ryl,  arsenopyriie,  cassiterlte,  mica, 
rM0  quartt,  garnet,  corundum,  albite,  zircon,  molybdenite,  magnetite,  melanterite. 

Hebron,  7  m.  a.  of  Ml.  Mica  in  Paris. — LepidoUte,  amblygonite  (lubronite),  r«d0ffitff  /  indioo- 
lite,  grean  tourmalins,  damourite  (as  altered  tourmaline),  mica,  bir]fl,  ^MtUte^  aSbite,  poUuette^ 
e/kitdi'enite.  herderite,  cookeite,  camteriie,  arseuopyrite,  vesuvianite. 

Katahili^, — Mines  of  limontte,  hematite. 

UnnMOB. — Hematite,  limonite,  pyrite,  bog-iron. 

Iiitobfiald.— Axtol/te,  eanerinite,  ekeolite,  nreon,  kydronef^tt*,  albit^  spodamene,  musco- 
▼Ite,  pyrrhotite  (from  boulders),  biotite. 
ZK>veU.— Beryl. 

Xiubeo  Iiead  Hinei. — Galena,  ehaleopyrHe.  sphalerite,  bomlte. 
BSaohiosport. — Jaaper,  epidote,  Iftumonttie. 
BCadawaiska  Settlements. —  Vivianite. 
Blinot. — Beryl,  tmoky  guar^,  vesuvianite. 

BEonnuHith.— ActinoHte,  apatite,  eUtoUte,  tirem,  itanrolite,  plnmose  mica,  beryl,  ratile. 
act.  AhTaham.—Andalu$it«,  staurolite. 

Utorwa-j.—Chrysoberyl  /  molybdenite,  beryl,  nws  guarit,  orthoeUm,  green  tounufillne,  aBA^ 
itptdoUte,  cinnamon  garnet,  tripbylite  (lltbiophillte),  cookeite,  cassitertte,  amblygonite. 
Orr*s  Island. — Steatite,  garnet,  andatusile. 

Oxford. — Garnet,  bej-yl.  apatite,  wad,  zvi-con,  muacotite,  orihoclase. 

Paris,  on  Mt.  Mica. — Green/  red/  black  and  blue  tourmaline/  mica/  Upidolitel  feldspar, 
albite,  quarU  cryataU  /  rose  quartz,  cfmiterite,  amblygonite,  apatite,  coiumblte,  zirctm,  brookttfl^ 
beryl,  smoky  quartz,  spodumene.  cookeite,  lOllingite,  tripbylite.    &ee  Hebron. 

Panmnafield. —  Veauvianite  I  yelUno  garnet,  pargaaite,  adularia,  labradorite  (cryat.),  aeapoUte, 
galena,  ^halerite,  cbalcopyrite. 

P9m.—0ryatallited  pyrite,  columbite,  beryl,  spodutnene,  tripbylite  (cryst.).  chrysoberyl, 
peialUs,  amblygonite. 

Vhi-ppmhuxg.^  Yellow  garnet!  manganetian  garnet,  vesuvkmUe,  pargat&e,  axfnite,  laumont- 
H«!  chsbazite,  an  ore  of  cerium  ? 

Poland. — Vesuvianite,  smoky  qunrtz,  cinnamon  garnet. 

Portland. — Ptehnite,  actinolite.  garnet,  epidote,  ametliyst,  calcite. 

Povnal. — Black  tourmaline,  felSpar,  scnpolite,  pyrite,  actinolite,  apatite,  rose  quarts. 

Raymond. — Magnetite,  acapolite,  pyroxene,  lepidolite,  tremoiiie,  amphibole,  epidote,  ortho- 
clue,  yellow  garnet,  pyrite,  vesuvianite. 

Rodidand. — Hematite,  tremolile,  quartt,  wad,  tale,  calcite. 

Rnmford.-~On  n.  slope  of  Black  Mtn.,  tourmaline  (red),  lepidolite,  epodumene,  cookeite, 
yellow  garnet,  tetuvianite,  pyroxene,  apatite,  scapolite,  cassiterlte,  amblygonite,  muscovite,  albite, 
graphite. 

Sanford  (York  Co.).— FMuefomto/  albite,  calcite,  molybdenite,  epidote,  black  tourmaline, 
labradorite. 

BuKamoaX.—AndalutHe,  tourmaline. 
South  Berwick.— Chiastolite. 

Standish. — Columbite!  tourmaline,  andaluslte,  pyrrhotite. 

Stoneham.— f^fumdite,  chrysoberyl,  herderite,  topag,  beryUonUe,  caastterite,  b&rtrandite, 

phenacite,  hamlinite,  mica  (curved),  triplitc,  beryl,  fluorite. 
Btowe. — Cfirytoberyl,  sillinianite. 

Streaked  Monntain.— .S»ryf  /  black  iourmaline,  mica,  garnet 

SnlllTan.- At  the  Sullivan  mining  district  (also  in  Franklin  and  Hancock),  galena,  argent 
Ite,  rilver,  ceioi^rite,  pyrargyrlte.  cbalcopyrite,  pyrite,  stepbanlte,  sphalerite,  also  gold, 
native  bismuth. 

Thomas  ton. — Oalctte,  tremoHte,  hornblende,  titanite,  arsenical  iron  (Owl's  Head),  bltick  man- 
ganese (Dodge'a  Mountain),  t/iomaonite,  tale,  sphalerite,  pyrite,  gulena. 

Topiham. — QuarU.  allanite,  chrysoberyl,  garnet,  orthoelaae.  muscovite,  albite,  black  tour^ 
maline,  amphibole,  apatite,  zircon,  beryl,  gulena,  splmlerlte,  pyrite.  gahnitv,  niagnetfte^ 
blsmuthinlte,  cbalcopyrite,  arsenopyrite,  lungstite?  molybdenite,  columbite. 

nnlon.— Magnetite,  bog-iron  ore. 
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Walei.— Axinite  Iq  boulder,  alum,  copperas. 
Wairen.— Calcite,  dolomite. 
WatervlUe. — CryttaUixed  mfrite. 
West  Qardiner.— lultte,  blue  sodalite. 
Whiting. — Cbalcopyrite,  molybdenite. 

Windham  (near  tbe  bridge). — Staui-olite,  ipodumene,  garnet,  boyl,  unethji^  qmii 
tourmalioe. 

Winilow. — Cassiterite  in  tbio  Teiua  on  slate,  white  beryl. 
Wlntbrop. — Siaurolite,  pyrite,  amphibole,  garnet,  beryl,  coppena. 
WoodBtoc^— 6rapAite,  hematite,  prehnite,  epidote,  calcite. 
Yoik.—B0rj/l,  Tivunite,  oxide  of  manganese. 


A<!worth..—Berpl f  miea f  tourmalins,  orthoekue,  a&&e,  remgttarta,  eelvmbUtl  cjvait, 
MH-auite,  biotite,  garoet,  cyaulte. 
Alexandria.  — Muscovite. 

Alfltead. — Mica!  aWite,  black  tourmaline,  molybdenite,  andalusite,  ataurolfte. 
Amhent. —  Vesuvianite,  yelUm  garnet,  pargasite,  amethyst,  pyroxene,  magnetite. 
Antrim.  — Gnipbite. 

Bartlett. — Magnetite,  hematite,  quartz  crystals,  danalite,  limonite,  smoky  quartz. 
Bath. — Galena,  cbalcopyrite,  alum. 

Bedford. — Tremolite,  epidote,  graphite,  mica,  tourmaline,  alum,  quartz,  graphite. 

Bellowa  Falla. — Cyanite,  ataurolite,  prehnite,  calcite. 

Benton.  —Epidote,  beryl,  magnetite. 

Berlin. — Chatcopyrite,  pyrite,  magnetite,  amphibole. 

Bristol. — Grapfiite,  galena. 

Oampton. — Btryl ! 

Canaan. — Gold  in  quartz  veins  and  allurium,  garnet. 
Oharlestown. — Staurotito,  andalusite,  prehnite.  cyanite. 
Chatham.— Oreen  fluorlte. 
Concord. — Sitllmanfte. 

Oomiah. — Untile  in  quarta!  (rare),  ttatiroUte,  Btibnite. 
Oroydon. — Jolite  I  cbalcopyrite.  p^te,  pyrrhotife,  sfhalerUe. 
Baat  Wakefield.— Beryl. 

Bnfield. — Gold,  galena,  staurolite,  green  quartz,  ripidollte. 
Franceatown. — Soapstone,  arsenopyrite.  quartz  crystals. 
fVanconia. — Arsenopyrite,  cbalcopyrite, 

Gardner  Mtn. — Cbalcopyrite,  pyrite,  galena,  azurite,  malachite. 

CHImanton. — Tremolite,  epidote,  muacoTlte,  tourmatiQe,  limonile,  quartz  ciystali. 

Qoihen. — Cfraphite,  black  tourmaline. 

Ox^Um.~~MuicovHe  fquarriod  at  Glass  Hill,  2  m.  8.  of  Orange  Summit),  albite  I  bloe.  gnei. 
and  yellow  beryls !  (1  m.  8.  of  O.  Summit),  Umrmalina,  garnet,  triphyUta,  apatUt,  flaorilc 

oolumbite,  molybdenite,  rhodonite. 
Grantham, — Gray  staurolite! 

Groton.— Arsenopyrite,  beryl,  museovito  crystals,  orthoclaae,  columbite. 
Banorer. — 0amet,  black  tourmaline,  guarU,  cyanite.  epidote,  anorthite,  cyanite,  zoUte. 
Haverhill.— Garnet/  arse7u?pyrite,  native  artenie,  galena,  sphalerite,  pyrite,  cbalcoi^rril^ 
magnetite,  marcasite,  steatite. 

Hebron. — Bei-yl,  andalusite,  graphite. 

Hinsdale. — Rhodonite,  molybdenite,  indicolite,  black  tounnaltne. 

Jackson.— Drusy  quartz,  cassiterite,  arsenopyrite,  native  atBOlic,  ^orA^  apatii«^  magntllii, 

molybdenite,  wolframite,  cbalcopyrite,  boruite. 
JmSrey  (Monadnock  Mt.). — Cyanite.  limonite. 
Eeene. — Oraphite,  soapstone,  milky  quartz,  rose  quartz. 
Landaff, — Moljfidenite,  magnetite,  pyrriiotite. 
Iiebanon.— Limonite,  arsenopyrite,  galena,  magnetite,  pyrite. 

Idsbon. — &auroUte,  garnet,  magnetite,  amphwole,  epiaote,  toidte,  hematite,  aisenofiftflc. 
galena,  gold,  ankerite.  fVanconIn  iroD-mtne,  amphibole,  epidote,  totaitB,  hematUe,  vUfpntit, 
garnet,  arsenopyrite  (danaite),  molybdenite,  prebnile,  cyanite. 

Idttleton. — Ankerite,  gold,  bornite,  cbalcopyrite,  malachite,  ilmenite,  chlorite. 

Lyman. — Gold,  arsenopyrite,  ankerite,  dolomite,  galena,  pyrite,  pyrrhotite. 

Ijyme.— Of  unite  (N.W.  part),  blaek  tourmaline,  rutlle,  pyrite,  cbalcopyrite  (Bast  putk  liil^ 
Aite,  molybdenite,  cassiterite,  staurolite. 

I&a.6dMon..—0alena,  sphalerite,  cbalcopyrite,  Hmonite. 

Marlow. — Tourmaline. 

Merrimack.— /ff/{i/«/  (in  gneiss  nodules  in  granite  vein). 
Middletown. — Hutile,  arsenopyrite. 
Milan. — Chaleopynte,  galena,  sphalerite. 
Mi11sfiBld.-Beiyl.  garnet. 
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SSonadnock  Mountain.— Andalusite,  amphibole,  gamet,  graphite.  tounnaltDe,  oithoctase, 
■nilmaQite. 

Naahnn. —Muscovite , 

New  London.— Beryl,  molybdenite,  miueovite. 

Newport. — Molybdenite,  staurolite. 

North  Chatham  (Bald  Face  Mt.).— Phenadte,  topaz. 

Orange.— beryl!  Omiigu  Summit,  chtysoberyl,  muieovUe  (W.  ilde  of  moantaln).  aibUe, 

tourmHiiue,  apatite,  gulenu,  limonite. 

Oxford.— Brown  tourmaline  (obtained  with  diiBculty),  $teatite,  nitili,  eyaniU,  ilmeuite, 
garnet,  graphite,  molybdeaile,  pyiThoiite,  meUusoniie,  chalcopyrite,  cbalcocite,  malachite, 
galena,  r^doUte. 

Fiannoat.—Mieaeeov9  hetnatiie,  barlte,  mica,  apatite. 

Plymouth.— Columbite.  beryl. 

Richmond. — Jalite,  rulile,  steatite,  pyrite.  antbophylUte,  talc. 
Rye. — Chiaetolite  (at  Boar's  Head,  In  boulders). 
Saddleback  ML— Black  lourmaliue,  garuet,  spiuel. 
Shelborne.- &a^na,  black  sphaleriti,  ehaleopyrite.  pyrite,  pyrolusite. 

Spring^eld.— Beryl  (eigtit  inches  in  diameter),  manganeMtan  garntti  black  tourmaiine/  In 
mica  schist,  aS>iie,  mie^i,  rosu  quai'tz. 

BuUivan. — Tourmaline  (black)  in  quartz,  beryl. 
Snrry. — Amethyst,  galena,  tourmaline,  cyaulte. 
StMoa.— Graphite,  &ryl. 

Unity  Restate  of  James  Neal).— Chalcopyrite,  pyrite,  ehlorophyUite,  green  mica,  actlnolitef 
gamet,  maenetite,  tourmaline. 

Wakefield.— Orlhoclase,  mica,  columbite;  in  East  Wakefield,  beryL 
Walpole.— Cbiastolite,  staurolite,  mica,  graphite. 
Ware.— Graphite. 

Wairan, — Chalcopyrite,  sphalerite,  epidote,  quartz,  pyrite,  tretnolite,  galena,  rutHe,  talc, 
molybdenite,  einnamon-nlone  /  pyroxene,  amphibole,  beryl,  eyanite,  tourmaline  (massive). 
Waterville. — Labmdorite,  chrysolile,  ametltyst. 

Westmoreland  (south  p&rl).~~Mi>lybdenite !  apatite!  blue  feldepar,  bog  manganete  (north 
Tillage),  quartz,  Okmethyat,  Jtuorite,  chalcopyrite,  molybdite. 

White  Mta.  (Notch  near  the  "  Crawford  House  ").— Green  fiwtrUe,  quartz  crystals,  black 
tourmaline,  andaludte,  amethyst,  amazon-stone;  also  andaluslte  abundant  in  the  gneiss  of  Ht. 
WasbiugtoD. 

WUtefield.— Jfo^yftdmito. 

WindMrter.- Pyrolusite,  rhodowUe,  rhodochrosite,  maffiietHie,  pyrite.  tpodwiuna,  teurmaUne. 


Athens.— StMif^to,  artleeriie,  actinollte,  gamet 
Baltimore. —  SerpenUne,  pyrite  I 
Bi«met. — Graphite. 
Belvldere. — Steatite,  chlorite. 
Bennington. — Pyrobteite,  limonite. 
Berkshire.— J^>£fot0.  hematite,  magnetite. 

'BeiOan'L—AcUnolite  I  talc,  chlorite,  octahedral  iron,  rutile,  ankeriie  in  tteatite. 
Brandon. — Pyrolusite,  psilomelaae,  limonite,  lignite,  kaollnite,  statuary  marble;  graphite^ 
chalcopyrite,  galena. 

Brattleborough.— Black  tourmaline  in  quartz,  mica,  zoisite,  rutile,  actinolite,  scapolite, 
spodumene.  roofing  slate. 

Brldgewater.~7Vi^,  dolomtf£,  magnetite,  steatite,  chlorite,  gold,  native  copper,  sphalerite, 
galena,  blue  spinel,  clialcopyrite. 

SriBtoL—Sutile,  limonite,  manganese  ores,  magnetite. 

Brookfield. — Arsenopyrite,  pyrtte. 

Oabot. — Garnet,  staurolite,  amphibole,  albtte. 

Cavendish. — Garnet,  serpentine,  tale,  tteatite,  tourmaline,  a^eatut,  tretnolite. 
Chester. — Atbestue,  feldspar,  chlorite,  quartz, 

Chittenden.— Fsilomelane,  pyrolusite,  limonite,  hematite  and  magneiUe,  galena,  ioUte. 

Colchester.- Limonite,  iron-sand,  jasper,  alum. 

Corinth. — Chalcopyrite  (has  l)eeu  mined),  pyrrhotlte,  pyrite,  rutile. 

Coventry. — Rhodonite. 

Oraftsbnry. — Mfca  in  concretions,  caldte,  rutile. 
CuttlngBville.  —Chalcopyrite,  pyrite. 
"Derby. — Mica  (adameite). 

Ely. — Clialcopyrite.  pyrite  (copper  mines  recently  req;>ened). 
Pair  Haven. — Roofing  slate,  pyrite. 
Farmington.  — A  JidaluaiU. 

T*  itcbar.- Pyrite.  magnetite,  acicular  tourmal'  i 
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Gh^fton.— The  Orafton  ateatite  quarry  Is  la  Athens;  guartx,  actiuoUte. 
Oolllbrd.— ScapoHte,  rutite. 

Birlibrd, — Calcite,  pyrite  !  eyanUe,  quartz,  tourmalijie. 
Inuibanrh.— RhodoDite.  ptilomelane. 
Jay. — Ghromite,  terpentine,  amiaathus,  dolomite. 
Lowell. — Amianthus,  serpentioe,  cerollte,  talc,  chlorite. 
Manchester.  — Limonite. 

Marlboro*.— jB/umd  apar,  tteatite,  garnet,  magnetite,  chlorite. 

Middlesex.— Kutilel  (exhausted). 

Monktown. — Pyrolusite.  limonite,  feldspar. 

Moretown.  — Smoky  quartMl  tteatite,  talc,  wad,  rutlle,  aerpentfne. 

Mount  BoUy. — Aioe»tu$,  chlorite. 

New  Fane. — Olassy  and  atbettiform  actinolite,  tteatite,  green  guarie  (called  chrysoprase  attbc 
locality),  cbaicedony,  drusy  quartz,  garnet,  chromic  and  tttanie  iron,  anieerite,  serpentiDe.  nuile. 
NoTwldb.— Actinolite,  feldspar,  brown  apar  in  talc,  eyanite,  zoisite.  chalcopyrite,  py^tK. 
Pittsford. — Limonite,  mauganese  ores,  statuary  marble  f 
Plymouth. — Siderlte,  ma^uelite,  hematite,  oo^,  galena,  also  limonite,  kaolin. 
Pidney.— Flnorite,  timotitle,  rutib  and  to^ue  in  boulders,  stauroUia 
Beading.— &2ac«y  aetinolite  in  talc. 
Readsboro'.— actinolite,  steatite,  hematite. 
Rochester. — Rutile,  bematite  crysl..  magnetite  in  chlorite  slate. 

Rookinghata  (Bellows  Falls). — Cyanite,  iudicolite,  feldspar,  toarmaUDe,  Ssuaitt,  caklt^ 
prahnite.  stauroUte. 

S.aMhary.~ Dolomite,  tale,  serpentine,  asbestus,  quartz. 
Kaltland.—JHagnesite,  white  marble,  hematite,  serpentine. 
Sharon. — Quartz  erygialt,  cyanite. 
Shoraham. — Pyrite.  black  marble,  calcite. 

Stxafford. — Slugnetlte  and  ehaUopyrUe  (has  been  worked),  native  copper,  amfAIIxde 
copperas. 

Thetford.— Sphalerite,  galena,  ^aniie,  chiysolite  in  basalt,  pyTThotite,,/U(iifNir,  rot^Jtng  tigli, 
steatite,  garnet. 

Townshend. — Actinolite,  black  mica,  tale,  steatite,  feldspar. 

Ttoy.— Magnetite,  talc,  serpeotine,  amiaDthiis,  steatite,  ilmenlte,  chlorite;  one  mile  aouth-eaM 
of  village  of  South  Troy,  on  the  farm  of  Mr.  Pierce,  east  Mde  of  Mlssisco,  cbromite,  zaratiie. 
Venhire. — Pyrite,  ekaleopyrite,  native  copper,  malachite,  tourmaline,  anenopytite.  quiitL 
Wardaboro*. — Zoisite,  tournialine,  tremolite,  hematite. 
Warren. — ActiDolite,  magnetite,  wad,  serpentine. 
Waterbnry. — Arsenopyrue,  chalcopyrite,  rutiU,  guartt,  serpentine. 
Waterville. — Steatite,  actinolite,  talc. 
Weathersfield,— Sfeaftf«,  hematite,  pyrite,  tremolite. 
Wastfield. — Stentite,  chroiiiite,  serpentine. 
Westminster. — Zoisite  in  boulders. 
Windham. — Olatay  actinolite,  steatite,  garnet,  seipentine. 
Woodstock.— Quarto  srystalt,  garnet,  zoisite. 


AXIujL—AUanite,  ^lid&te/  babingtonite?  mica. 

AubanL—Masonite  (chloritoid). 

Sam.—SHtilef  mica,  pyrite,  beryl,  fetdapar,  garnet. 

Great  Barrlngton. — Tremolite. 

Bedford. — Garnet. 

Belcherton. — Allanite. 

Bemardston.— Magnetite  at  loc.  of  crinotdal  limestone. 
Beverly, — Columbite,  green  feldspar,  cassiterite. 

Blandiord.  —Serpentine.  anthoj^iylUte,  actinolite  f  ehnmUe,  c^lte,  roae  quartz  In  booldm. 
BtMou.—8eap0lite  !  petalUe,  tilanite,  pyroxene,  wuUal&e,  diopetde,  bottonite,  apatiu^  magncal^ 
ankerite,  allanite,  yttrocerite,  spinel. 

Boxbcurough. — Scapolite.  spinel,  garnet,  augite,  actinolite,  apatite. 

Bxlmfield  (road  leading  to  Warren).— Joftfe,  andalusite,  adularia,  molybdenite,  mica,  garnet. 

Brookfield. — Limonite,  garnet. 

Oarliale. — TourmaUne,  garnet!  scapolite,  actinolite. 

Ohalmsfbrd.- AsopoJite  (chelmefordite).  chondrodita,  blue  spinel,  amian^ve/  rose  quarts. 

Ohestar.— Amphlbole.  scapolite,  soisiie,  spodumene.  indict^,  gam^  apatite,  magnetite, 
diromite,  stilbite.  heulandite,  analciie,  and  chabazite. 

At  the  Emery  Mine.  Chester  Factories.— C(»-uR<fum,  margarite,  dAufWfv,  epidots^  conndD- 
jdititta,  chloritoid,  tourmaline,  iffn«7»'fe,  rutlle,  biotlte,  eyanite.  amestle. 

Chesterfield.- fi;u«,  green,  and  red  tourmaline,  eleavelandite  (alblte),  lepidolite.muMby^iMrlL 
.  microlite,  spodumene,  eyanite,  apatite,  h^l,  garnet,  quartz  crystals,  ttaurdUe,  caasiteriie, 
eolumbite,  Eoialle,  autunfte,  brookite  (eumanlte),  scbeelite,  anthophylllte,  boraite. 
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Oonway. — Pyrolusite,  fluorite,  zoislte,  ruiUe!  native  alum,  galena. 
Ouinml&g:ton. — SJtodoniie!  cummingtoiiite  (amphibole),  miuca»\\e,  garnet. 
Z>e«i:field. — Cbabszlte,  heulaudite,  etilbite,  datolUe,  prehuite,  natrolite,  analcite,  calclte, 
fluorite,  diabuutiie,  sapouiie,  amethyst,  carneliaD,  chalcedooy,  agate,  pyrite,  malacbite. 
Fitchburg  (Pearl  WM).— Beryl,  ataurolitet  garnets,  molybdeDite,  tounnalbie. 
Foxborough. — Pyrite,  onfAroMte. 
FnunlDgham. —Garnet. 
Pnnklin. — Amettiyst. 
QloncMter.  —Dunaliie. 

Ooflheo. — Mica,  aUnte,  epodutnene  f  blve  aiid  green  tourmaline,  beryl.  wiiiU,  amoky  qaaxis, 
columbite,  tia  ore,  galeua,  beryl  (gosbeuite),  cyniatolite  (mixture  of  albite  and  muacovite). 
Oreanfield  (id  itaadstone  quarry,  i  m.  E.  of  villnge).— Allopbane. 
Hatfield. — Barite,  galena,  sphalerite,  chalcopyrile,  quartz  ciTStaU. 
Hawlay. — Mieaeeout  hematite,  mauive  pjrite,  magnetitt^  zoUite. 
Heath.— iV^t  toitUe. 
Hinsdale. — Limonite,  apatite,  zoisite. 
Hubbardaton.— J/oMiw  pyrite. 

Huntington  (name  changed  from  Nonvich).—  Apatite!  black  UmrmaiiMt  itrjfl,  tpodumene/ 
triphylite  (altered),  sphalerite,  quartz  cryslals,  cassiterite. 

IduioaBter. — Cyanite,  ehiattolilef  apiitite,  staurolite,  plnite.  and&luafte. 
Iiee. — Tremolite,  titauite;  chondrudite  in  crysl.  limestone  in  £aet  Lee. 
Iievarett. — Biirlte,  galena,  sphalerite,  chalcopyrite. 
Z«yden. — Zoieile,  rutSe. 
Bblden.— Oaletia. 

Harblehead. — In  ztrcon-syenjte,  sodallte,  elceolHe. 
Martha'a  Vlnayard. —Limonite,  amber,  radiated  pyrite. 
Mendon. — Mica!  chlorite. 

Middlefield.— G'tofsy  ocfinojefo.  ankerite,  uteaUte,  itrpmtine.fUd^tar,  dnuyquutx,  apatite, 

zoisite,  nacrite,  chalcedony,  tatel  deweyJite. 
Mllbmry. —  VermieuUts,  graphite. 

Mt.  Washlngttm.— Qamet,  stauroHte,  alblte,  ottrelite,  ottrellte  and  flmenlte  growths. 
New  Brain  tree. — Black  tourmaline. 

New  Marlboro'. — Apatite,  tourmuliiie,  garnet  (with  granopbyre  structure),  muscovite 
crystiils.  bl-pyramidul  quartz  (in  pegmatyte  of  Tobey  Hill);  chalcopyrite,  pyrrhotite,  hornblende, 
m;igiietite  (at  Cleaveland  "Gold  mine");  diopside,  tremolite.  quartz  ery$tatt  (In  limesUme). 

Newbury. — Serpentine,  chrysotile,  epidote,  veauvianite,  siilerlte. 

Newburyport.— iSer^Mn^'Tie.  nemaiite,  autunite. — ArgentlferouB  galena,  tetrahedrite,  cbalco- 
pyrlte,  pyrargyrite,  siderite,  etc. 

NorthfiaId.~C!0fuinMte,  fibrolite,  cyanlle. 

Norwich. — See  Huntington. 

Oxford.— Arsenopy rite,  pyrite. 

Palmer  (Three  Rivers). — Feldtpar,  preholte,  calcite. 

Pelham.— .^«^/u«,  serpentine,  quarti  erystalt,  beryl,  molybdenite,  green  homatone,  e[ddote^ 
amethyst,  corundum,  vermiciilile. 

Flain&eld, — Cummingtonite,  pyrolutite,  rhodonUe. 
Biohmond. — lAmcaax^,  gibbtite  I  allapkane. 

Rookport  (near  the  extremity  of  C.  Ann)  — Danalite,  cryopJiyllite,  annite,  cyrtoUte  (altered 
zircon),  amazoU'StoDe,  forgusi>ni(e,  green  and  wJiite  ortJwcUue. 

Rowe.  — Kpidotc,  talc;  at  Davis  mine,  pyrile,  chalcopyrite,  gakniie,  zcnsite. 
Rvaaell.— Garnet!  mica,  serpentine,  teryl,  galena,  clialcopyrite. 
Salem,— Canci-iniie,  sodalite,  elseolite,  zircon. 

Sheffield. — Aebestus,  pyrite,  native  alum,  pyrolusite;  rutUe  in  limestone,  garnet,  staurolite, 
albite  in  schist. 

ShelboriM, — Ruti  le. 

Shntesbury  {eaut  of  Locke's  Pond). — Molybdenite. 

SomerviUe.— iV«An£to,  taumontite,  stilbite,  cliabazite,  quartz  crystals,  melanoUte,  babing< 
touite,  calcite,  ept'lote. 

South  Royalflton. — Beryl/  (now  obtained  with  great  difficulty),  mica!  feldspar!  allanite. 
Four  miles  beyond  old  loc.,  on  farm  of  Solomon  Heywood,  mica!  beryl!  ftwUparl  llmeiiite. 

Southampton. — Giileua,  cerussite,  auglesile,  wuljenite,  duorite,  bornittt,  barite,  pyrite, 
chalcopyrite,  splmlerlte,  phos^euite.  pyroniorphite,  stolzitc,  cbrysocolla. 

Sterling. —S/>odum«/i«,  eJtiattolite,  siderite,  arsenopyrite,  sphalerite,  galena,  chalcopyrite, 
pyrlle.  sterlingite  (damourite). 

StoiMham. — Nephrite. 

BtwibAAi^.— Graphite,  garnet,  apatite,  bog-ore. 
Swampsoot.  — OffAtto,  feldspar. 

Taunton  (one  mile  south).— Paracohimbite  (ilmenite). 

Turner's  Falls  (Conn.  River).— Chnlcopyrite,  prehnite,  chlorite,  siderite,  malachite, 
diabnntite. 

Tyringham  and  on  borders  of  Otia. — Pyroxene,  ecapolite,  chondrudite,  titauite,  amphibole, 
ipheroetilbue. 
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Wurwlok. — Masnve  garnet,  radiottd  black  tewrmaline,  magnstite,  beryl,  epidote. 
Washington. — Oraphite. 

WflstfielcL— ScAtUer  tpar  (dlallacei,  mrpenivM,  iieatite,  cyaDite.  Bcapollte,  actlnolite. 

WMt  Hunirton.— Galena,  argentine,  jmudomorj^um*  fHortt: 
We«t  8tookbrldg«.~/4imontte,  fibrous  pyrolusite,  nderite. 

"WHUMmMhurg.—Zouite,  pseudomorpbouB  quartz,  apatite,  roee  and  amoky  quartz,  galoii, 

pyroiusite,  chalcopyrite, 

Windsor.— 2M«t^e,  actiuoHte,  rutHe! 

WoroMter— Arsenopyrite.vesuviiuiite,  pyroxene,  ganiet,  ainlaQthuB,  smoky  quartz,  gimpbite, 

calcitc,  bucbolzite,  siderite,  galena. 
Worthington. — Qfa  nite. 
Zoar.— Bitter  spar,  iaic. 

BBODB  ISLAND^ 

Bristol-  — Amefhpit. 
Burrillvllla.— Ametbyst. 

Oranston.— Actinolite  in  talc,  grapbUe,  cyaulte,  mica,  melanterite,  bematite. 

Cumberland. — M>ingane»e,  epidote,  actinolite,  garnet,  litaiiiferuus  irou.  magnetite,  bematite, 
chalcopyrite,  Iwruite,  malachite,  azurite,  calcite,  apatite,  feldspar,  zoisite,  mica,  quartz  ciys- 
tals.  tlvaite.   Beacoo  Pole  Hill,  crocldolite. 

At  Sueech  Pond,  chalcopyrite,  Ilvaite,  wad,  molybdenite,  magnetite,  epidote,  chlorite. 

Diamond  Hill.— QuhiIz  crystals,  hematite. 

Poster. — Cyanite,  bematite. 

QAonowAmr.— Magnetite  in  chlorite  slate,  feldspar. 

Johnston.— Talc,  ankerite,  calcite,  garnet,  epidote,  pyrite,  hematite,  mapietlta.  chalcopyrite, 
malachite,  azurite. 

Itinooln.  — Galena. 

Natick.— See  Warwick. 

Newport — SerpentiM.  qturlz  crystals. 

Portonouth. — Anihraeite,  graphite,  asbestus,  pyrite,  chalcopyrite. 

Smithfield. — Dolomite,  mlcite,  bitter  tpar.  siderUe,  naertte,  8(.TpeDtIne  (bowenite),  tremoUte, 
asbi-stus,  quartz,  oiagnetitc  in  chlorite  schist,  tale/  oclahedrite,  feldspar,  beiyi. 
Valley  Falls.— Graphite,  pyrite,  hematite. 

Warwick  (Nntick  village}.— Jfawntfa  (chloritoid),  garnet,  graphite,  bog-ore. 
Weateily. — llmenite. 
Wooniockot.— Cyanite. 

OONNEOnOUT. 

BeiUn. — Barite,  datolite.  sphalerite,  qui)jtz  ciystals. 

Bethel. — Tourmaline. 

Bolton. — Staurolite,  chalcopyrite. 

Branohrllle.— Id  a  vein  of  albitic  granite,  garnet,  aibite,  microeUne.  amblygonile.  spodv- 
menef  eymaiolite,  margarodite  (curved),  eospliorite,  triploidite.  tripltle,  reddingite,  dickiosonite, 
litkiophilite,  uatropbilitc,  bureaulite,  rhodochrosiie,  fairfieldite,  apatite,  microllie.  eolumbita. 
pyrite,  tourmaline,  staurolite,  uraniniie,  torbemite,  autuniie,  vivianite,  eucrj'ptite,  cliabaitle. 
stilbite.  henlandile,  native  bismuth,  muscovite,  biotite,  beryl,  montmorinonite. 

Branford  {Stony  Creek). — Biotite,  apatite. 

Bristol.— (7Aa/eonte,  ehalcfpyrite,  burite,  bornite,  allophane,  pyromorphlte,  eatdU.  mAlacbite. 
galena,  quartz. 

Brookfield. — Galena,  calamine,  sphaleilte,  spodumene,  pyrrbotite,  chalcopyrite. 

Canaan.- (Jjilcile  {('anaan  Lime  Comi>any'B  quarry),  phlogoplte,  ereen  trt-molite  (MaUby'a 
quarry);  diopeide,  ia  part  clinnged  to  tremolite,  flbrolite.  gnruet.  Iiorubiende  (Cauaan  Mu). 

Chatham.- Ai-senopyrite.  smaltite,  cloanlbite  (chatliamite),  acorodite,  niccolite,  beryi. 
erytlirite. 

Obeaidre.— Barite !  cbalcocite,  bornite,  malachite,  kaolin,  natroUte,  prehnite,  cbabazite. 
datolite,  cuprite. 

Chester. — SHUmanite!  zircon,  epidote. 

Cornwall.- <?nipAtto,  pyroxene,  actinolite.  titanUe,  scapolite. 

Danbnry.— 2>aniurtte  with  oUgoOoM  (formerly),  brown  tourmaline,  orthoclase,  pyroxene 

paratliorite. 

I>orby. — Arsonopyrite. 

Farmington,— Prehnite,  chnbazite,  apate,  native  copper,  diabantite. 
Glastonbury  (at  Hale's  quarry).  — 0;/»/JH/»rt«,  muscovite,  orthoclase,  aibite,  uraminUe. 
Oranby  {Simshury  mines).— Bornile.  chalcocile.  chalcopyrite,  malachite. 
Onllford. — In  ^Deiss,  ioltte;  N.  Guilford,  nillle  (lK>ulder). 

"BMAiiKOL^—Chryiioberyl!  beryl,  epidote,  tourmiline,  orthoclase,  garnet,  iotitel  MoropkfU^' 


*  Tlie  pegmatvte  velnx  of  Haddiim  have  their  continuntion  in  similar  veins  in  Mfddletown. 
Portland,  and  Glastonbury,  to  the  north;  in  some  cases  doubt  exists  as  to  the  exact  locality. 
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oUgoelate,  automolite,  magnetite,  adularia,  apatite,  eolumbite/  zircon  (calyptolite),  miea,  pyrite, 
mucasite,  molybdenite,  alldulte,  bismutb  ocher,  bismutite,  cassiterite. 

Hadlyme. — Cbabazlte  and  stllbite  ia  gneiss. 

Hardord.— i^atoji'M  (Kockj  Hill  quarry). 

Kent. — Limonite. 

Ititohfield. — Cyanite  with  corundum,  apatite,  and  andalusite.  Umenite  (waahlngtonite),  chat 
oopyrite,  diaspoi-e,  oiccoliferous  pyrrhotite,  margarodite,  staurolite,  apatite. 
Iiyme. — Guraet,  sunstoue,  mlcrocHue. 
Mexlden. —iJatofiito  (fireeuisb),  diiibantile. 
Middlafield  FaUiL— I)atolile,  cbloriie,  etc.,  in  uny^idaloid. 

mddletcnni. — At  the  feldspar  quarrieB,  miea,  aloUe,  feldBpaT,  eolunUtitel  prehnite,  ffomet, 
aamarskite,  biotite,  monazite,  vesuvlanite,  beryl,  topaz,  uraoite,  apatite,  uraninite,  tep^liie  with 

Sreen  and  red  tourmaUne;  at  lead-mine  formerly  galena,  ehaleepyrUe,  sphalerite,  quartz,  ealette, 
uorite,  pyrite  sometimes  capillary. 

BXilford.— Salite,  pyroxene,  aabestus,  yerd-antique  marble. 
Monroe.— See  Trumbull 

New  Britain. — Prehnite  caldte,  datollte,  dUtuntite,  agate,  barite;  copper  mineiala  in 
small  quantities. 

New  Haven.— Serpentine,  salite;  also  with  the  trap  rocks,  prehnite,  laumontite,  and  the 
zeolites  stilbile,  apopliylllle,  very  spuiiugly;  as  a  conlact-miiit-ial,  garnet. 

New  MUford. — Beryl  (golden  yellow  and  green),  tourmaline,  mica,  feldspar. 
Newtown. —  Gyaniie,  diaepore,  ruiile,  damourite,  tourmHlioe. 

Noifolk. — Biotiie  crystals,  peeudomorpht  of  a  eolorleu  miea,  guarti  andjibroltie  after  plagio- 
ctate  (at  Norfolk  granite  quarry,  the  luiter  tu  blocks). 

Norwich. — In  gneiss,  Milimanite,  moneaite/  iolite,  corundum,  feldspar. 

Portbuid. — At  feldspar  quarries,  ortUocIase,  albite,  mtuemite.  biotiie,  beryl,  tourmaline, 
bismiithiaite,  bismiitosphnriie,  columblte,  apatite:  at  Pelton's  feldspar  quariy,  monazite. 

Plymonth.— Ghileiin,  heulandite,  fiuorOe,  efilorophyllite !  garnet,  rutile. 

Roaring  Brook  (Cheshire). — DaioUte!  calcite,  prehnite,  saponite. 

Bcncbnry. — 8idffrUe,  sphalerite,  pyrite!  galena,  quartz,  chalcopyrite,  arsenof^rite,  limonitA, 
Salisbury. — Limonite,  pyrotusite,  inangnuite,  tripHte,  turgUe,  scovillite,  ataurolite. 
Seymour. — Arsenopyrite,  pyrite,  native  bismuth. 
BiKubmy. — (!hnlcocite.  green  malachite. 

Sonthbnry.— Rose  quartz,  laumontiie,  prehnite,  calcite,  barite.  staurolite,  garnet. 
Sonthington. — Barite,  datollte,  asteriaied  quartz  cryalals,  diabantite. 
Stafford.— Massive  pyrite,  alum,  copperas. 
•TxriSMWa.—Datolite  I 

Trumbull  and  Monroe. — Chlorophane,  topae,  beryl,  diaspore,  pyrrhotite,  pyrite,  scheelite, 
wolframite  (pseudomorph  after  sclieelite),  native  bismuth,  tungstite,  siderile,  arseuopyrite,  argen- 
tiferous galena,  qihalerite,  scapoHte,  UntrmaUm,  garnet,  albite,  augite,  graphic  tellurium  (?), 
taargarodite. 

Washington. — Tripolite,  ilmenite!  (washingtonlte),  rhodochroaite,  natrollte,  andahteite 
(New  Preston),  cyan  lie. 

Watertown  (iiettr  the  Naugatuck). — White  salite,  monazite. 
West  Farms. — Asbcsius. 

WiUlmantic.  -In  gneiss,  topat,  monaxite,  riptdolite,  riUimanUe,  bismuthinlte,  bismutosphn- 
rite.  beryl,  orthoclose,  umniuite. 
Winchester. — Magnetite. 


Of  economic  minerals,  halite  is  obtained  as  rock  salt,  also  from  salt  wells,  extensively  in  the 
western  counties  from  Cayuga  Lake  west  to  L.  Krie  (see  p.  155);  furtber  gypsum  in  the  same 
region.  Hematite  at  Antwerji,  Jefferson  Co. ;  limonite  in  the  south-easieru  part  of  the  state 
east  of  the  Hudson  river,  chiefly  in  Dutcbess  and  Columbia  counties;  also  siderite  tu  Columbia 
Co.  Magnetite  is  largely  mined  in  Essex  Co.,  and  occurs  widely  in  the  adjacent  counties  of  the 
Adirondack  region;  also  mined  in  the  Highlands,  in  Orange,  Westchester,  aud  Putnam  counties. 
The  magnetite  mines  sometimes  furnish  beautiful  specimens  of  rare  minerals,  e.g.,  allanite  at 
Moriah.  chondroflite,  etc.,  at  Brewster. 

The  most  interesting  localities  for  minerals  are  those  of  the  Archtean  In  St.  Lawrence  Co., 
also  PiTiuklio,  Jefferson,  Lewis,  etc.,  counties.  Here  are  obtained,  at  many  points,  fine  pyroxene, 
amphibole,  albite  and  other  feldspars,  phlogopite,  tourmaline,  apatite,  titauite,  zircon,  etc.; 
they  most  commonly  occur  in  crystalline  limestone  where  it  joins  the  Mihists.  Other  important 
localities,  also  in  the  Archiean,  are  those  of  Orange  Co.  (Warwick,  Monroe),  in  the  south-eastern 
part  of  the  state,  where  In  the  crystalline  limestone,  chondroditc,  spinel,  etc.,  occur  abundantly. 

The  liroesione  of  the  western  part  of  the  state  affords  (e.g.,  Lockport)  calcite,  dolomite, 
celestite,  anhydrite,  etc. 

Albany  OO. — Bethlehem. — Calcite,  stalactite,  calcareous  sinter,  snowy  gypsum, 
Ooeymans  Landing. — Gypsum,  epsomite,  quoftx  crystals  at  Crystal  Hill,  8  m.  8.  of  Albany. 
Watmrliet, — Quarte  ery$talt,  yellow  drusy  quartz. 
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OATuaA  Oo— Auburn.— Celesiite,  caldte,  fluorite,  epsomlte. 
toxingport.— At  Thompson's  plaster  beds,  tulphur  I  tetenite. 
UBion  Bsain^.—BeUnite,  gypsum. 

Olxhtow  Cto^Axnold  Iron  Min9.—MagrulUe,  epldote,  molybdenite. 
Finch  Ore  Bed.—Calcita,  green  and  purple  fiuorlte. 
Platbibnrg. — Nugget  of  platinum  in  driit. 

OOLUMBIA  Oo^Anoram. — Lead-mlne»  galena^  q)h&leiite,  wulfeoite,  chalct^yiite. 

OanMn.— Chalcodte.  chalcopyrite. 

Oatiklll  Station.— Siderite  In  large  beda. 

Oopak«. — Limonite  (large  ore  beils),  graphite. 

Hudson. — Selenite!  epsomite,  brown  spar,  Vad,  sAbrAl*. 

ZJnllthgo.— Siderite  beds. 

New  Ziebaaon. — Nitrogen  springe. 

DiTTOHESa  Co.— Amenia.— Dolomite,  limonite,  turgite,  tiderite. 

Dovn*.— Dolomite,  tremolile.  garnet  (Foss  Ore  Bed),  timanite,  staurolite. 

FlahkiU.— Dolomite;  near  Peckville,  talc,  asbestus,  graph&e,  amphlbole,  augtte^  aetiMHtt, 

N<nih  Baat. — Clialcocite,  chalcopyrile,  galena,  sphalerite. 
Unicm  Vala. — At  the  Clove  mine,  gibbtite,  limonite. 

Essex  OO. — Alexandria. — Kirby's  graphite  mine,  graphite,  j^fmaxne.  teapoliie,  titanite. 

Grown  Point.— Apatite  (eupyrcliroite  of  Emmous),  brown  tourmaUnel  in  the  apatite, 
chlorite,  quurtz  crystnls,  cnlcite,  pyritt^  S.  of  J.  C.  Hammond's  house,  garnet,  teapptik,  chil* 
copyrite,  atenturine  feldspar,  zircon,  magnetite  (Peru),  epidote,  mica. 

Eeene. — Scapolite. 

I«ewls. — Wollaatouite,  edophonite,  garnet,  labradorite,  amphlbole,  actinoUte;  10  m.  S.ot 
Keeseville,  aisenopyriie. 

Ziong  Pond.— Apatite,  garnet,  pyexene,  vesaTianite,  eoeeoUU!  eeapaHUe,  magBetit^  Um 
tdleite. 

Molntyre. — fjobradorite,  garnet,  magnetite. 

Moriah,  at  Sandford  Ore  Bvd.— Magnetite,  apatite,  allanitel  lantbanite,  actinolite,  sod 
feldsiMir;  at  Fislier  Ore  Bed,  magnetite,  feldspar,  quartz;  at  Hall  Ore  Bed,  or  "New  Ore  Bed." 
magnetite,  tireon;  on  Mill  brook,  calcite,  pyroxene,  amphlbole,  albite;  In  the  town  of  HtMish, 
magnelite,  black  mica;  Barton  Hill  Ore  Bed.  albite. 

Newoomb. — Labradorite,  feldspar,  maffoetite.  hypersthene,  tourmaline. 

Port  Banry. — Brown  tourmaline,  black  tourmaline  enclosing  orthoclase,  mica,  rote  yttartt, 
terpentine,  green  and  black  pyroxene,  amphlbole,  erytt.  pyrite.  graphite,  wollastonite,  pyrrhotitt, 
adularia,  phlogopile  f ;  at  Mlneville,  magnetite  in  large  quantities,  also  in  fine  crystals;  io 
Champlain  iron  region,  uranotboriie. 

Roger's  Kook.— Graphite,  wollatUnUte,  garnet,  ftld^r,  adularia,  purtaene,  tittule, 
coccoliie. 

Bchroon. — Caleite.  pyroxene,  ehondrodite. 

TioaudmrogA.—Ori^itef  pyroxene,  talite,  tltanlte,  black  tourmaline,  fscozenitel  Oi^ 
Defiance). 

WeatpMt. — Labrailorite,  prehuite,  magnetite. 

WiUsboro'.—  Wollattonite,  eolojAonile,  garnet,  green  eoeeolUe,  amphibole. 
J£FFEBSOn  CO.— Adams.— Fluorite,  calc  tufa,  barite. 

Alexandria.— On  8.  K.  bank  of  Miiscolonge  Lake,  tluorite  (exhausted),  phkgopite. 
chalcopyrite,  a|taiite;  on  High  Island,  in  the  St.  Lawrence  Kiver,  feldspar,  towrmamie,  amphibcrie, 
erthocCue,  cflestile. 

Antwerp.— Sterling  iron-mine  hematite,  cbaleodite,  siderite.  calcite,  ankerlte,  m&ter&e.'  n4 
hematite,  crystallized  quartz,  yelUnc  aragonite,  niccollferous  pyrile,  quarts  erytiatt,  pyriie:  st 
Oxbow,  ealcile!  porous  cornlloidHl  bitriie:  iioar  Vrooman'slake,  ealdtef  TesuTianile.  phiogopBe! 
pyroxene,  tttanite,  fluonte.  pyriie.  cliiil  copy  rile;  also  feldepar,  bog-iron  ore,  scapolite  (fanu  of 

iSgglesciii),  serpentine,  toiirntiiline  (yellow,  nire). 

Brownsville. — Celcstile,  calcite  (4  m.  from  Watertown). 

Natural  Bridge.  —  Gieseckite!  steatite  pseudomorphous  after  pyroxene,  apatite,  phlogt^it. 
orthoclase. 

New  Oonnecticut— Titanite.  brown  phlogopite. 
Oraax.^ Beryl,  feldspar,  hematite. 

Philadelphia.- (?(irn«(«  on  Indian  River,  in  the  village;  hematite. 
Pillar  "Poiat  — Massive  barite  (exbausled). 

Theresa.— /^u«rtto.  atlcite,  hematite,  amphibole,  ffttorto  er^iaXe,  serpentine  (aaaodated  wilt 

hematite),  cek'Stite,  strontianite. 

Watertown. — Treinolite,  agaric  mineral,  calc  tufa,  celestite. 
Wilna.— One  mile  N.  of  Natural  Bridge,  caidte. 
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OBBBVB  CO.— Diamond  HUL— Quartz  crystals. 
BBRKIMEB  CO.— Fairfield. —Quorte  eryttais,  fetid  barite. 

Iiittle  Falli.— Quarte  cryataU!  barite,  calclte,  Mmoi^  ^uartt;  1  m.  8.  of  Little  Falls,  caldt«, 
brown  spar,  feldspar. 

BUddlerille. — Quarts  eryatala  !  ealcite,  dolomite. 
KTawport. — QuartE  erjfaiala. 

BmUmhwry.—QaartK  crj/ataltl  sphalerite,  galena,  pyrlt^  chalcopyrbe. 
Staric— Fibrous  ccl«Biite,  gj/ptum. 

Zfvrza  Co.— Bonaparto  Iiaka.— Wollastonite. 

IMaua  (localities  mostly  near  junction  of  ciystalline  and  sedlmeDtaiy  rocks,  and  3  m.  from 

f^^atural  Bridge).— ScapoliU  !  wollastotiite,  areen  eoeeoUU,  feldtpar,  tT0molite,  pgroatmel  titanlte, 
mica,  qwtris  cryatale.  pyrite,  pyrrbotite,  Uv«  oaidte,  serpentine,  rerumkurUe,  zircon,  grapliJt^ 

chlorite,  hematite,  bog-ore,  opa(A. 
Qreig. — Magnetite,  pyrile. 

lK>wTiU«.—C!a jcite,  fluorite,  pyrite,  galena,  sphalerite,  calc  tufa. 
MarUnibnqfh.— Wad,  galena,  etc.  (formerly),  eatetia. 

Monroe  Oo  — Rochester.— itofMnite,  ealcite,  snowy  gypsum,  fluorite,  celestlt^  galena, 
sphalerite,  barite,  hornstone. 

MOOTOOMBRT  Oo.— Palatine. — Quarte  crystait,  drusy  quartz,  anthracite,  hornstone,  agate, 
gamet. 

Root— i)rv4y  quarbt,  splialerite,  barite,  stalactite,  galena,  pyrite. 

New  Tork  Oc— Klngsbridge.— TWnioftto,  pyraeme,  mica,  tourmaline,  pyrite. 

New  Tork. — SerpenHrte,  amianthug,  actinolite,  pyrox4ne,  hydrous  anthopbyllite,  garnet, 
ataurolite,  molybdenite,  graphite,  chlorite,  beryl,  jasper,  iiwroniie,  feldspar,  xeuotime,  wollastonite, 
dumortieriie.  In  the  excavations  for  the  4th  Avenue  tunnel,  1875,  harmoiome,  stUbite, 
chabazite,  hentaudite,  etc. 

NIAOABA  Co.—XiVwiMton.—S^Momite. 

Itockport.—CeleiUte,  caleite,  telenite,  anhydrite,  fluorite,  dobmUe,  sphalerite. 
Niagara  Falls. — Caleite,  fluorite,  sphalerite,  doumite. 

ONEIDA  Oo.— Boonville.- Cixiefto,  tooUaetmite,  eoee^ite. 

OUnton.— Sphalerite,  ImUeulM'  hematite  in  the  Clinton  group,  strontlantte,  celestite,  the 
former  covering  the  latter. 

OHOHDAOA  Oo.— Oanillns.— .Sslmtifo  and  fibrous  gppeum. 
Syraousa.— JSnjWTittTM,  celeslite,  selenite,  barite. 

Obange  Co.— Oomwall.  —Zircon,  ehondrodite,  amphibole,  ^n^,feldipar,  epidote,  hudsonite, 

ilmeoile,  terpentine,  coccolite. 

Deer  Park. — Cryst.  pyHle,  galeua. 

Monroe. — Miail  tilaniie  /  gariiet,  colophouite,  epidote,  ehondrodite,  aXlanite,  bucholzite, 
brown  spar,  epinel,  ampliibole,  talc,  ilmenile,  pyrrJiotUe,  pyrite,  cbromile,  graphite,  rastolyle, 
moronolilei  Wilks  andU'Neill  Mlue,  aragonlte,  magnetite,  dimagnetite  (pseud.?),  jenkiusite. 
etebesiue.  serpentine,  mica,  hortonolite;  T^oVasn^,  pyroxene!  ehoiMrodite,&miiMiM\t,tMipoliteI 
gircon.  titunile,  apulite|  Grkenwood  Fuknacb,  ehondrodite,  pyroxene/  mioa,  amphibole,  apinelt 
tcapolite,  biotitef  iltneoite,  nnonille. 

Forest  of  Dean. — Pyroxene,  spinel,  zircon,  scapoUtc.  amphibole. 

Town  of  Warwick,  Warwick  Village. —i^W  zircon,  serpentine/  brow7i  spar,  pyroxene / 
amphibole,  pseudomorphout steatite,  feldspar  /  (Rock  Hill),  ilmeoite,  clintonite,  tourmaline  (R.  H.), 
rutile,  titanite,  molybdeoile,  arsenopyrile,  marcasite,  pyrite,  yellow  Iron  sinter,  quartz,  jasper, 
mica,  coccolite 

Axakby.— Spinel  I  garnet,  seapolite,  amphibole,  veeu^nite,  epidote  I  te^)ertite,  Icuchten- 
ber^te,  magneUte,  tourmaline,  warwickite,  apatite,  e/iondrodite,  tale!  pyroxene/  phlogoplte, 
rutile,  ilmeutte,  zircon,  corundum,  feldspar,  fluoiite,  titanlte,  caleite,  serpentine,  schiller  spar  (?), 
silvery  mica,  graphite. 

UdmviUe.— Apatite,  ehondrodite!  Jiair-broxon  amphibole!  tremoUte,  winei,  tourmalinet 
tearwiekite.  pyroxene,  titanite,  mica,  feldspar,  arsenopyr^e,  orpiment,  ruMs,  ilmenite,  scorodite, 
ehalcopyrite,  teueopmite  (or  lOllingite),  altanite. 

west  Tdtot.— Feldspar,  miea,  scapolite,  titanite,  amphibole,  allanlte. 

Putnam  Co.— Brewster,  Tilly  Foster  Iron  TAXnc—Ckondrodite!  magnetite,  dolomite, 
eerjyentine  pseudoTnorpht.  brucite,  emtaUte,  clinochlore,  blotite,  actlnoHte,  pyrrhotHe,  fluorite, 
albite,  epidote,  titanite!  garnet,  apatite,  datolite,  stllbite,  prehnite,  apephyUHe. 
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Anth<my*i  NoM,  at  top.— Pyrite.  pyrrhotite,  pyroxene,  ampbibole.  magnetite. 
Oarmelj^Browit'it  quarry). — AntbophylHte,  arseuopyrite,  epidote. 
Oold  Sjwing.— Titanite,  epidute. 

PMervsn.— White  pj/rtXMM  /  caleite,  u^iru,  tremolUe,  dolomite,  masaiTe  pyrite. 
PhiUlpstown.  —  TVenwfilo,  amianihrn,  itrpcntine,  titanite.  dfem6fe.yrwn  eoeeolil$,  amphflwh^ 
aoofoUle,  stilbite,  mica,  laumoutite,  ^urbotite,  caleite,  magaetite,  cbromlte. 
Phillips  Ore  Bed^— Hyalite,  aetntoUte,  mamve  pjfrite. 

RlOHMons  Co.— RowvUl*.— Lignite,  crynt.  pj/rite. 

Qtunjain».—AMbe$tut,  amianthiu,  aragonite,  doiamite,  gwhofiU,  brudte,  leipentbw,  Mev 

magnesite. 

RooKLAin)  Co.— OaldwalL— CWe^. 
Iiadantown.— Zircon,  malachite,  cuprite. 

Plazmont— Datolite.  etilbite,  apophyllite,  pectolite,  prehnite.  thomacmite,  caldte,  cbabazite, 

ST.  IiAWBSHOB  O0.—OnUm.—Ma*»iv(s  pyrUt.  eateUe,  brown  tourmaline.  Utantte,  «rpmtti^ 
talc,  Tentneliterite,  pyroxeoe,  bematile,  cliulcupyriie. 

DeKalb.— On  Sprague  Dowoiiig's  fann  and  CiiWiD  Milcbel's  adjoioing,  diaptidi!  crjA. 
with  borublende;  dntoHte  rare.  On  Andrew  Murty'a  fann,  wbite  or  colorlest  UntrtnaltM!  with 
pure  wliite  phtogopite,  iremolite,  pyroxene,  serpentine,  apatite,  and  pyrite.  Near  Osborn's  lake, 
at  Abner  CrosKC's,  caleite  crystals,  barite,  fiuorite,  broten  tourmatine,  tremolite  and  phlogopite. 
On  Francis  Mclnlyre'a  farm,  bmite/ 

Bdwarda.— At  Frramansbur^.  extensive  talc  mines,  fibrous,  pseud,  after  enttatite  (agslite) 
pink  tremolite  (bexagonite^  eustatite.  Transparent  white  phlogoplte  at  the  Autbony  Mine. 
Sroan  and  silvery  mioal  scapolite,  apatite,  quarU  erytUM,  actlnolite,  tremotUe/  beuiadie, 
serpentine,  magnetite. 

Fin©.— Ou  Lorenzo  Gulnup's  farm,  in  a  granite  vein,  large  pyroxene  cryst.  (prisms over  a 
foot  in  diameter,  luokini;  like  basaltic  columns),  titanite  crysl.  as  large  as  a  dinuer-plate, 
fiuorite,  fine  sage-green  nreoae,  caleite.  On  Flda  Scott's  farm,  large  ol^foeUue  crysL,  pynnau. 
fiuorite,  caleite,  ureon.  pyrite,  apatite,  titanite. 

Towlot.—Quarts  ((libexabedral)  with  hematite  and  barite,  Kphaierite,  galena,  imnoUte; 
foliate<]  white  tale  at  Wm.  Woodcock's  mine,  near  tbe  village  of  Little  York.  Also  ^lept, 
tremolile,  chalcedony,  bog-ore,  satin  spar  (assoc.  with  serpentine),  pyrite,  cbalcopyrlte,  actiDolit^ 
renaeeltierite  (uear  SoraLTville). 

Ooavemeur. — At  Ricliville.  on  the  Reese  farm,  fine  brown  tourmaline!  with  trgmeUu! 
pyroxene,  apatite,  pyrite,  titanite  aud  phlogopite.  Near  David  Dowoing's  farm,  fiuorite  in  twin 
culjes  (etched).  Also  ealeite!  serpentine  I  tLm\>\\\ho\e,  acapi^te  !  ortlioelaae,  tourmaline!  vrsa- 
Tianite  (1  m.  S.  of  G.).  pyroxene,  diopside,  npalite.  renttelaerite,  serpentine,  titanite,  Huorite, 
barite  (farm  of  Judge  ]>odge>,  black  mica,  phlogopite,  tremolite!  asbestns,  hematite,  graphite, 
vesiivlauite  (near  Somervilli;  In  aerpeutlne),  tpinel,  boughite,  BcapoHte,  pltlogtqiite,  dolomite;  \m. 
W.  of  Somerville,  ehi'ndrodite,  spinel. 

Hammond.— Apatite.'  zircon!  (farm  of  Mr.  Hardy),  orilioelase  (loxocase),  pargaatte,  Itarite, 
pyriie,  purple  fliiorite,  tremolile,  p!ilogopite. 

Hermon.— Qu'irtt  crynUiU,  bematile,  siderite.  pargasite,  pyroxene,  serpentine,  tourmaline, 
bog-irun  ore. 

Maoomb.— On  John  McNIel's  and  Perry  Washburn's  farms,  brown  and  black  taurmaiae! 

pyrorene.  ampTiibole.  albite  (puiistorite).   graphitt;  ai»itite.  phlogopite,   scapolite.     On  Milton 
Triiax's  farm,  large  ampbibole  (six-sidfd  prismsi  in  caleite.    Veins  of  g:ilena  on  many  fsmis 
formerly  extensively  worked.  On  Vilas  Ingram's  farm,  brown  tourinaliiie  !  grajiltiteaad 
Also  Hphaleriie.  niicii,  titanite,  fiuorite! 

Mineral  Point,  Morrisiowu. —Fiuorite,  sphalerite,  galena,  phlogopite  (Pope's  Mills),  barite. 

Ogdensburgb.  — Labradorite. 

Pierrepont. — On  Uylaiid  Cniry's  farm,  black  tourmaline!  black  plilo^opite,  pyroxene  (of tm 
changed  Ui  umlite),  quartz  in  caleite.  On  Allen  W.  Wells'  farm,  large  light  green  amfdubole 
with  pyroxene  and 'ollgoclase.  On  Reuben  Vaughn's  farm,  dark  green  ampbibole.  On 
T.  Fitzgerald's  farm,  large  scapolite  crystals,  albite  (perlsterite),  pyroxene.  _ 

Pitc^ra.— Feldspar,  pyroxene,  zircon!  titanite,  satin  spar,  associated  with  serpeotine. 

Pope's  Mills.— See  Mincnil  Point. 

"Potsdam.— Amphihole;  eight  miles  from  Potsdam,  on  road  to  Pienepont,  fddapar,  ttur- 

maline,  black  mic^i,  amphiholt. 

Rossle.— On  James  .Martin's  farm.  teapoUte,  pyroxene,  titanite,  tourmaline,  black  pJifopup*- 
Near  Gnisse  Lake,  on  Abner  Annbles  farm,  pyroxene  !  scapolite,  graphite!  in  splendid  crystals, 
with  titanite,  and  feldspar;  tremolite  in  sliort  prismatic  crystals. 

Also  (Iron  Mmv»).— Barite.  hematite.  coralloi<ial  arngnnite  (near  Somerville),  quarts,  pyrite, 
dolomite;  Rossie  Lead  Mine,  caleite,  galena,  pyriie.  celexlite,  chalcopyrite.  hematite,  ceniariie, 
anglesiie,  octahedral  fiiiorile.  black  phlogopite;  elsewhere  in  RossiE,  caleite,  barite,  quartz  crp- 
tals,  chondrodite  (nciir  Yellow  JjRWf),  ffldspar  !  pargasite!  apatite,  pyroxene,  ampbibole,  titanite 
zircon,  mica,  fiuorite,  serpentine,  aiitoinolite,  pearl  spar,  graphite. 

Russell.— On  Sam.  Moore's  farm,  light  green  pyroxene!  (uralite  on  the  exterior),  iMipi*- 
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bole!  fetdtpar,  toapt^ite,  phloffopite.  On  Chas.  Buskurk's  f&rm,  danburitef  datolite  (rare), 
scapolne.  pyroxeae.  black  touriualtDe,  alt^te,  quartz,  calcite,  pyrtte.  black  phtogopite, 
■mpblbole. 

aAKATOOA  OO.  — Or— nfiald. — Chry90l>eryl I  garnet!  tourmaline !  miea,  faldtpar,  apatite, 

graphite,  aragooite  (In  iron  miDes). 

SOHOHABXB  Ck}.— Ball'i  Cave,  and  other8.~-Calcite,  stalactitei. 
OarUato.— itC^nwi  hariU,  ery»t.  andJBuroue  caleite. 
Bebabmrim.  — Ftbroua  celertite.  Hrontianite/  wy»t.  purite  I 

BDUJTAV  Oo.— Wnrtsboro*.— OofetM,  spbalerlte,  pipHe,  OUtUop^riU. 

VLMTSR  Oo.~-WlmrtSl0.—Oalvna,  sphalerite.  ehaleopi/riUf  quarial  brcMtt,  pyritis. 

WABBBH  Co.— Oaldwell.—  MasHvefeldepar. 
Ob»tlei.—Pt/rite,  tourmsliae,  nitile,  chalcopyrite. 
SlaBUttid  bM  (Lake  Geor^). — Culeite,  guartt  erjftUUt. 
ScthnMhwe^—j^hiorile/  itrem/  grtxphtta,  Merpentine,  pfriU. 

WABHuraTOH  Oo.—Tcaei  AlUL— Graphite,  serpeDttne. 
QflcmaviMo.—LameUarppro^ne,  masBive  feldspar,  epidote. 

Wathe  Co.— Woloott— Barite. 

WSIT0SE8TBR  Oo.— Anthony's  Voan.— Apatite,  pyrite,  ealeitel  in  large  tabular  ciystali^ 
grouped,  aud  Bometimefi  incrusted  with  dmsv  quartz. 

OntgMT's.— Wbitt!  pyroxene,  amphlbole,  magnetite  (With  gremiah  Bidnel}*  itaarollte, 
SilUmaiiite,  mrundiim,  hercytiite. 

DaTenport'B  N9ck.—&rpeHtine,  garnet,  tftBoite. 

Eaatohester.— Sptialeriie,  pyrite,  cbalcupyrite,  dolomite. 

Baatingi. — Tremoliie,  tchite  pyroxene. 

N«w  Rochelle. — Serpentine,  quartz,  miea,  ti-emolite,  garnet,  magnestte,  duomite. 

Feekakill. — Amphlbole.  Htaurotlte,  graphite. 

Rye, — Serpentine,  ehlorUe,  Hack  tourtnaiine,  tremolite. 

Sing  Bing.~Ii/roxene,  tremolite,  pyrite,  beryl;  azurlte,  green  malachite,  cenuBsite,  pjrro- 
morpbite,  anslesite,  Tauquelinite.  galena,  native  silver,  chalcopyritc,  wulfeuite,  vanadlnite. 
At  openings  for  the  aqiietluct,  rutile,  harmotome,  beulandlte,  pectolite,  stilbtte,  etc,  in  cneiH, 

west  Farms. — Apatite,  tremolite,  garnet,  slilblte,  heulandite,  cbabazite,  epidote,  titanltfl. 

Yoakm.— Tremolite,  apulite,  calcite,  analcite,  pyrite,  tourmaline. 

Torktown. — Fibrolite,  fmmacito,  magnetite. 

WroMnro  Oo.— Wyoming.— Bock  salt  (and  at  many  other  localities,  see  above). 


•  The  moat  important  mineml  locality  of  the  State  !h  that  of  the  zinc  mines  of  FrankliD 
Furnace  and  two  miles  from  there  at  Sterling  Hill  (nenr  Ogdensburgh)  in  Sussex  Co.,  where 
zincite,  franklinite,  willeniite,  calamine  are  the  chief  ore.s.  but  many  rare  siwcies.  chiefly 
containing  zinc  and  mungauese,  have  been  found,  ftlagiietite  is  also  mioed  iu  the  northern 
counties  (Sparla.  Vernon),  where  the  association  is  similar' to  thiit  of  tlie  adjoining  Orange  Co. 
in  New  York.  Green  sand  marls  are  miued  along  a  belt  tiO  miles  long  from  Sand^  Hook  to 
Delaware  Bay.  Zeolites  and  associateU  miDerats  of  secondary  origin  have  been  obtained  in  fine 
specimeua  from  the  R.  K.  tunnels  passing  through  the  trap  rock  at  Bergen,  Weehawken. 


Andover  Iron  Bline  (Sussex  Co.).— Willemite,  brown  garnet,  limonite,  malachile;  azurlte, 
Bphalerite,  calamine,  chalcopyrlte,  pyrolusite,  ortlioclase,  calcite,  fiuoHte,  phlogopitc,  talc, 
amphdxHe,  flos  ferrl,  blue  asbestus. 

AUeDtown  (Monmouth  Co.). —  Vivianite,  dvfrenite. 

BeemenvlUe.— Kheulite,  sodalite,  tltanlte,  segirite,  fluorlte,  pyrite,  in  elsolite-syenite. 
BellviUe. — Copper  mines. 

Bargen.— CVifoto/  datolitef  peetoUtel  analeiie,  apo^yllitel  gmelinite,  prehnttel  tilanlte, 
stiU^ie,  natrolite,  heulandite,  laumontite,  ehabatUe.  thomsonite,  mesolite,  pyrite,  pseudomorphoiis 
sAeatile  after  apophylUte,  diabantiie,  amphlbole,  $phaUrUe,  chalcedony,  copper,  dolomite, 
epistilbite,  fire-opal,  bydrophsDe,  mil/^  qtiarte. 

*  See  the  Catalogue  of  Minerals  found  in  New  Jersey,  by  F.  A.  Canficld,  published  in 
Tol.  a.  Part  1,  of  the  final  Report  of  the  State  Geologist,  1889. 
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Bmiuwlok. — Native  copper,  malachite,  mountain  leather. 
Bryam. — ChondnMlite,  epiael,  at  Koseville,  epidote,  aireon. 
Biwh  BUne  and  Oannon  Mfn*  (Passaic  Co.).— Epidote. 
Oantwall'*  Bridge  (Newcastle  Co.).— Viviaalte. 
Ohastor.— Melan  terite. 

Danville  (Jemmy  Jump  RSd^).—QrapkUe,  chondrodtte,  auglte. 
Flemlngton. — Copper  mine*. 
Frankfort. — Serpentine. 

B.  Belloville  (Hudson  Co.). — Azurile.  chalcopyrite,  cfarysocolla,  native  copper,  malachite. 

Frmnkliii  Fnniace  and  Sterling  Hill  near  Ogdensburgli  (Sussex  Co.).— Spinel  I  garnet! 
rhodimite  (fowlerite)  I  franklinite !  incite!  gahnite!  ampliibole,  (remolite,  ehondrodite,  whik 
tcapolite.  black  tourmaline,  epidote,  mica,  actiDoUte,  augite,  salite,  coccolite,  asbestus.  jtffermtiU 
(aiigite),  ])c>]yade]p1iite,  calamine,  grapblte,  flnorite,  beryl,  galena,  serpeutiiie,  hoDey-colored 
titanite,  axinile.  bnrite,  quartz,  cliakedony,  nmetliyst.  idrcon,  molybdenite,  vivianile,  't^roUi, 
rhiidoehroxite,  Am^ouilH.  tua/iexite,  chiilcoplianite.  nrpperite,  vanuxemite.  hftsrolite,  pyrochroittv 
rammelabcrgite,  liementitc,  cbluaiHliite,  niccolile,  apatite,  smaltlte,  allaoite,  desaulestu;.  Alw 
algerite  ia  gran,  liniestone:  green  tourmaline/  phlogoplte. 

Franklin  and  Warwick  Mt.—Pffrits. 

Oore  BUne  (Morris  Co.). —  Viviauiie.  clear  crystals  on  magnetite. 
Oiiggitown  nnd  Qreenbrook. — Cu|)per  mines. 

Hamlmrg  (Sussex  Co.)— One  mile  north,  ^nell  tourmaUiut,  phlogopite,  amfihiboU,  tmeniU, 
hematite. 

HazrlaonTlUa  (Otourester  Co.).— Amber. 

Hibemla  (Morris  Co.). — Enstatlte,  fluorite,  molybilentte,  pifrite,  quartM  (cap  ccysials), 

tiderite. 

Hoboken.— Serpentine  (marmolite),  brucite,  nemalite  (fibrous  brucite).  ftragonite,  dolomite, 
agate,  cerolite.  clironiite,  liydromagtiesite,  jnspcr.  svleoile. 

BowsU'a  BSill  (Sussex  Co.). — Vesuvianite,  titanile,  tourmalfnc,  rutile. 
Hurdatown.— Jl»afil«,  pyrrhotite,  magnetite,  pyrite. 
Imlaystown. — Vi  viiin  ile. 

Iiookwood. — Graphiie,  ehondrodite,  tale,  auffiie,  quartt,  green  tpinel,  phlogopite. 

Montville  (Morris  Co.). — Serpentine,  ehrgtottle,  gurhofite  (dolomite),  marmolite,  pjToxene. 

Mullioa  Hill  (Gtoucesier  Co.). —  Vimanite  lining  beleninites  and  other  fossils,  beraunite. 

Newton. — Spinel,  blue,  pink,  and  white,  corundum,  miea.  vesuTianile,  amphlbole, 
iourmaline,  teapolite,  rulile,  pgriie,  tale,  ealeile,  pblogoplte,  wemerile,  galena,  barite, 
pteudomorphous  aieaiiie. 

N.  Bnmswick. — Azurlt«,  barite,  boniite,  cbiilcopyrite,  native  copper. 

Paterson.— At  Hoxle's  quarry,  prehnite,  datoliie.  apophgllite,  laumontite,  stilUle.  chabazit^ 
heulandite,  natrolile,  unalcile,  pectolite,  quartz,  calcite,  malachite,  etc.,  also  quartz  peeud.  after 
peciolite,  stilbite,  datoliie  and  itpophyllite. 

PhiUipsbnrg.— Aiiiliophylliie.  apatite,  augite,  beiyl,  pyroxene,  aeipentine,  tremolite. 

Fluckamin  Copper  Mluai  (Somerset  Co.). — PrAniiel  zoistte,  epiaote. 

Red  Bank.— Vivianile. 

Roaevllla  (Suhwx  Co.  ).—Ep^ote,  amjAibote. 

Sparta.— Augite.  ehondrodite,  corundum,  frankllnlte,  phlogopite,  rutiie,  ^>inel  of  varied 

colors,  tnlc. 

Stanhope. — At  the  Hudc  mine,  molybdenite,  molybdite,  magnetite,  selenite,  copper. 
Sterling  Hill.— See  Fkanklin  FuhnaCK. 

Vernon. — Serpentine,  spinel,  liviirotnlcile,  dipyre,  chondrmlite,  Corundum,  salite. 
Weehawken. — At  the  R.  li.  tunnel,  natroUte,  apophyUiie,  stilbite,  heulandite,  pectolite. 
IftumoQtite,  allophane,  anthraconite,  hyalite,  aragonite,  pjfriia,  wad. 


Besides  the  great  production  of  coal  and  oil,  PeDnsylvaDla  aflords  magnetite  In  omridenUa 

quantity,  as  in  the  South  Mountain  belt,  at  Durham,  Northampton  Co.;  Jones's  mioe  near 
Morgantown,  Berks  Co.;  Cornwall  iron  mountain,  Lebauon  Co.:  near  KnauertowD  and  the 
Warwick  mines,  Chester  Co.  Hematite,  limonite.  and  siderite  are  also  mined  at  many  poinu; 
further,  galena  in  Cheater,  Montgomery,  Bucks,  and  Blair  counties ;  copper  ores  (chalcopyTiie. 
etc.),  at  Jones's  mine,  near  Morgantown.  Berks  Co.;  Cornwall,  Lebanon  Co.;  Fritz  Island  near 
Reading ;  near  Enauertown,  Chester  Co.  Further,  nickel  ores  are  mined  (millerite,  nicco- 
liferous  pyrrhotite)  at  the  Gap  nickel  mine.  latncaster  Co.;  also  chromite  at  the  Wood 'amine  and 
Texas  mine,  LaDcaater  Co.,  and  elsewhere. 

ASAMB  OO.— Near  QettTiborg.- Kpldote,  llbnnu  and  masslTe,  caprlte,  native  copper. 


*  See  alfto  the  Preliminary  Ueports  on  the  Mineralogy  of  Pennsylvania  Dr.  F.  A.  Genl^ 
187S,  1676;  also  the  Mineralogy  of  PeDUsylvanla  by  John  Kyerman,  48  pp.,  1880. 
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BBUFORD  OO.— Bridgeport.— Barite. 

Berks  OO. — At  Jones's  mine.  1  m.  E.  of  MorganlowD.  malachiU,  native  copper,  ehrfto- 
•oUa,  magnetite,  allophane,  pyritc,  chalcopyrite,  aurichalcUe,  cuprite,  melaconite,  byssolite, 
aragODite,  apatite,  talc.  3  m.  N.  E.  from  Jones's  mine,  graphite,  titanite.  At  Steele's  mine, 
magHetite,  micaceous  iron,  coccolite,  brown  garnet. 

B.Mding.~8mo^  quartz  crystals,  n'mm,  stilbite,  iron-ore.  Xear  Pricetown,  zircon,  allanite, 
epidote. 

ZIod'8  Church,  molybdenite.  Near  Kutzlown,  In  the  Crystal  Cave,  stalactites  of  amgonlte. 
quartz. 

Fi-itz'B  Island,  apophyllite,  tbomsonite,  ehdbazite,  gismondite  ?,  datolitc,  bniclte,  groeeularite, 
mamisite,  xanthite,  calcite,  azurite,  malachiie,  magnetite,  chalcopyrite,  atlbntte,  procbloritCj 
precious  serpenline. 

Buckingham  Township. — Crystallized  quartz.  Near  New  Hope,  Tcsuvianlte,  epidote, 
barite. 

Southampton. — Near  Feasterville,  in  G.  Vanarstlale's  quarry,  graphite,  pyroxene,  salite, 
coccolite,  tHanite,  green  mica,  calcite,  wUationiie,  glassy  feldspar  sometimes  opalescent 
<inlcrocllne  t),  phlogopite.  Hue  quartt,  garnet,  zircon,  pyrite.  pyrrboUte,  moroxile,  Bcapollte. 

New  Britain. — Dolomite,  galena,  sphalerite,  m^achite. 

BLAIR  Oo^Bell's  MiDa  near  Frankstown.— CWMf^to  (flbrous),  quarU  oryttaU. 
OjABOV  OO. — Summit  HIU. — In  coal  mines,  kaolinUe. 

OBS3TEE  Co. — Avondale. — Asbestus,  tremollte,  garmtl  opal,  teryf  (yellow),  tourmaUne» 

mouniHiu  leutber.  , 

Krmingham  Township. — Amethyst,  serpentine. 

Bast  Bradford.— Near  Buffiugton's  bridge,  on  the  Brandywlne,  green,  blue,  and  gray 
cj'anite.  gray  crystals  loose  in  the  soil.  Farms  of  Dr.  Elwyn,  Mrs.  Foulbe,  Wra.  Gibbons,  and 
Saml.  Entrikiu,  amethyat.    At  Slrode's  mill,  oligoctase,  drusy  quartz,  collyrite  ? 

Osborne's  Hill,  toad,  manganeaian  garnet  (massive),  titiiniie.  Caleb  Cope's  lime  quarry, 
fetid  dolomite.  oecroDite,  blue  cyanite,  tale.  Near  the  Black  Horse  Inn,  indurated  tofe,  rutile. 
Amos  Davis's  farm,  ullauite !  Near  the  paper  milt  on  the  Braudywlne,  tireon,  Umenite,  blue 
quartz. 

West  Bradford. — Near  village  of  Marshalton ,  green  eyantte. 

At  Chester  County  Foorhouse  limestone  quarry,  eheaterlttef  on  dolomite,  nUtte/  in  adcular 
crystals,  damourite  !  radiated  on  dolomite,  quartt  cryttalt. 

Oharlestown. — Ppromorphiie.  eeruatite,  galena,  quartz,  amethyst. 

North  Coventry. — Allaoite,  near  Pughtown,  black  garnets. 

French  Creek  Mines  (St.  Peters).— See  Wakwick. 

Bast  Qoshen. — Herpeutiue,  a^estug,  magnetite. 

Blk, — llmenite  with  muscovite,  chroniile.  . 

West  Ooshen.— On  the  Biirreus,  1  m.  N.  of  West  Chester,  Berpeotine,  indurated  talc, 
dtu^lite.  aragonite,  etavrolite,  asbestus,  toiHte  on  hornblende  at  West  Chester  water-works  (not 
accessible  at  present). 

New  Oarden. — At  Nivin's  limestone  quarry,  brman  and  yellow  tourmaline,  neeronite, 
aragonite,  nllimanite,  kaolinite,  tremolite. 

Kennett. — Actinulite,  tremolite.  On  Wm.  Cloud's  farm,  sunstone!  At  Pearce's  old  mill, 
aunetone. 

East  Marlborough.— On  farm  of  Bailey  &  Brother,  1  m.  S.  of  Uuionville,  yellow  and  white 
tourmaline,  efteaterttte,  white  pyroxene.  Near  Marlborough  meeting-house,  serpentine,  tireon 
loose  in  the  soil  at  Pusey's  sawmill. 

West  Marlborough. — Kear  Logan's  quarry,  asbeRtiform  tremolUe,  black  tourmaline, 
cyanlle,  yellow  toiirmaline,  rutile.  !Nenr  Doe  Huu  villnge,  tremolite.  In  R.  Baily's  limestone 
juarry,  21  ni.  S.  W.  of  Unionville,  fibrous  tremolite,  cyanite. 

Newlin. — li  m.  N.  E.  of  Unionville,  corundum.'  often  in  loose  ciystals  with  a  coating  of  a 
sodn-mnrgarite  (Genth),  diaapore!  spinel  (black),  picrolite,  black  tourmaltjie  with  flat  pynimidal 
turminalinns  in  albite,  uuioiiite  (zoisitei.  euphyllite,  feldnjxtr,  beiyl!  in  one  crystal  weighing  61 
IbK.,  pyrite,  chlorltoid,  diallage,  oligoelaee;  ilnienite,  clinochlore,  albite,  ortJioeliite,  halloysite, 
margarite,  garnet,  beryl.  On  J.  Lesley's  farm,  corundum,  a  single  mass  weighing  over  100 
tons,  duttpore!  "lesleyite."  In  Edwards's  limestone  quarry,  rutile.  C.  Pusmore's  farm, 
amethyst. 

Bast  Nottingham. — Aabeatut,  chromite  in  crystals,  hallite. 

West  Nottingham. — At  Scott's  chrome-mint;,  cfiromiie,  foliated  talc,  marmolite,  serpentine, 
rhodoefirome.  Near  Moro  Phillips's  chrome-mine,  asbeatua.  At  the  magnesia  quarry,  detoeylite, 
marmolite,  magoosite,  albite,  serpentine,  chromite,  meerschaum.  Near  Fremont  P.  0.» 
corundum. 
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West  Pikeland. — Id  iroD-mioes  near  Chester  Springs,  turgite,  limouite  (stalsctitic  aod  in 
geodes),  gOiliite. 

Fennibary. — Oa  John  Craig's  farm,  brown  garnets,  tniea.  On  J.  Dilwortli'a,  near  FIi^ 
ville,  muscovilef  ia  Fairville,  aaiutone.  Near  Uriutou's  Ford,  ekondrodUe,  tftanifc,  augih.  At 
Svain's  quarry,  ortlioclase,  muscovite  conlainiug  magueiite. 

Pooopaon.— Farnis  of  J.  Entrikin  and  J.  B.  DarTiugtoa,  ame^/Kt. 

Qatd»hary.~-Butiie!  crystalB  loose  for  7  m.  along  tbe  valley,  near  the  village  of  Parkesburg. 
Near  Sa(lsl>iiry  village,  anuUiyat. 

Sdinylkill.— In  railroad  tunnel  at  Phienixtille,  dolomite!  ciuartz  ciTBtals.  caUiU.  At  tbe 
Wheatlby,  Bkookdale,  and  Chesteh  County  Lead  Mines  (now  abandoned,  and  good  speci- 
mens not  obtainable),    1^  m.  S.  of  Ph(£nixTitle,  pyrmnorphite !  eervMiUf  galena,  angUtik! 

amirtz  crystals,  cbalcopyrite,  barlte, ^t«w»<«  (wliite),  vin^enite!  calamine,  mhaieriUl  mautiu! 
escloizite,  ^Othite,  cbrysocoUa,  native  copper,  malacliite.  aturite.  limonfte,  eatdU,  aokerite, 
tulphur.  pynte,  melacontte,  pseudomalacbite,  gersdoiflite,  cbalcoeite  ?,  covellite. 
WUlutown.— Jfcurnefa'fe,  ekremite. 

Weat  Town.— Brinton's  serpeutiue  quarry,  8  m.  S.  of  Weat  Chester,  clinochlore,  jefferisite, 

amethyst,  tourmaline,  lieryl. 

West  Whitdand  — At  Gen.  Trimble's  iron-mine  (southeast),  atalaeUtie  hematite/  mvetliu! 
in  radiated  stalnclites,  copruleolactite. 

Warwick.:— French  Creek  niinee  (Eliznbetb  mine  and  Kclm's  mine,  1  m.  N.  of  Knauerlown). 
garnet!  mwieeout  hematite,  pyriie  (uclahedral) !  cbalcopyrite  massive  and  in  eryttaU!  in  Iliurio- 
glte,  magnetite,  broton  garnet,  ciilcite,  pyroxene.  In  part  alt.  to  amphlbole,  scapoUle,  ^deTiie, 
rhodochroaite.  slllbite,  apophyllite,  erytlirite,  byseolUe!  serpentine.  Kear  village  of  St.  Mary'b. 
magnetite  (dodecahedral),  melanite,  garnet,  actinoUU,  At  Hopewell  iron  mine,  1  m.  N.  W.  of 
Ht.  Mary's,  magnetite  in  octahedral  ciyatals. 

TeUow  Spring!. — AUauite. 

DAUFEOr  Oo.— Near  Humm«latown.— Green  garnets,  cryst  tmol^  q^arte,  feldspar. 

DBUWAHB  Oo, — Alton  Townahip. — AmethyMt,  eorundum  (Villa^  Green).  aUUmanUe, 
black  tourmaline,  margarite,  eututone,  atbeittu.  uniholite,  steatite,  quartz  m  modified  CT3*st..  also 
with  implanted  rutile  cryst.  Bridgewaler  Station  (the  locality  in  Cheater  township),  tUanite!  in 
twins  2  inches  long  and  translucent.    At  Peter's  mill-dam  in  the  creek,  garnet. 

Bethel. — Oarnet. 

Hmilng^uun. — Siltimanite.  kaolin  (abundant),  rutile,  amethytt.  At  Bullock's  old  qoarr}', 
droon. 

Cn»mXiK.—AmeGty$t,  Hack  tourmtUine,  beryl,  eryttaU  of  orthoclase,  garnet,  motj^niU, 
molj^tdiie,  muacoviie. 

Ohicheater.— Lower  Chichester. — Orthoclase,  tourmaline,  beryl,  garnet,  kaolin,  cyanite. 

Upper  Chichester. — Spessartiie,  titanite,  amethyst,  orthoclase,  green  garnet,  gahnite. 

Oonoord. — Mica,  feldspar,  kaolin,  drusy  guarU,  garnet,  tillimanite,  amethyst,  vumgaMian 
garnet,  meerachaam.   In  Green's  creek,  garnet. 

Darby. — Blue  and  gray  eyanite,  bieryl,  garnet,  amoky  quartz,  litaniferous  garnet,  zoiaie. 
Babel  quartz. 

BdgtmoBA.—AmetkyiL   One  m.  E.  of  Edgemont  Uall,  rutUe  Id  quartz,  limouite. 
IiOiperTlUe.— Garnet,  zolslte  (thulite),  heulaudlte,  leidyite.  beryl  (Deshong'a  quany),  NaA 
laurmaUne. 

MMrpl:— Tourmaline,  andalutite,  andalustte-psend.  (damourite).  amethyst,  aetineliU. 
hronxite,  talc,  radiated  actinolite  in  talc,  chromite,  beryl,  ilmenite  in  quartM,  amethyst. 

Middletowu. — Amethyst,  beryl,  black  mica,  tntea  with  dendritic  magnetite,' nuiTi^iufwii 
gurnets  !  some  3  inches  in  dianietei',  iuduraled  talc,  rutile,  mica,  green  yuarie  !  anUtapkyUiie, 
radiated  tourmaline,  ataiirolite,  ilmenite,  sillimanile,  serpentine. 

At  Lenni,  lennilite,  chlorite,  green  and  bronze  vermieulite I  green  fetdtpar.  At  Mineial 
Hill,  crystals  of  coi-undum,  some  of  6  inches,  actinolite,  bronzite.  green  fiidtpar  (Lea's  lennilite, 
etc.),  moonstone,  suTutone,  mnguesiie,  chromite  (octahedrons),  columbite.  beryl,  asbestus,  micro- 
cline,  tnic,  muscovite,  deweyiite,  stilbite,  en&tatite,  rutile,  melanosiderile,  hallite.  At  Painter's 
Farm,  zircon  with  oligocliise,  pninlerile,  Iremolite,  tourmaline.  At  Hibbard's  Farm  and  at 
Fairlamb's  Hill,  chromite  in  brilliant  octahedrons.    John  Smith  farm,  meerschaum. 

Also  (irilioclase,  muscovite,  rose  quartz,  gahuile,  zircon,  amethyst,  vermicuHie,  femiginooi 
quartz,  pi-u.se. 

Newtown.— Serpentine,  hematite,  enstatite,  stalactitlc  quartz. 

Upper  Providence. — Antholite,  radiated  aiAeetue,  andalveite,  radiated  aetinoUle,  tourmaliDe, 

beryl,  green  feldspar,  amethyei  (one  of  7  lbs.  from  Morgan  Hunter's  farm),  ajtdatunle!  At  Blue 
Hill,  green  qiuirU  in  chlorite,  chrysotile  in  serpendne,  caasinite,  enatatite,  clinochlore,  bnmzite, 
diaclusite,  apatite. 

lK>wer  ProTidenoe. — Ameihyet.  garnet,  feldspar  I  (large  crystals). 

Radnor. — iilnstutite,  serpendne,  pseudoniorph  after  asbestus,  quartz  after  serpentine, 
gntbite,  picrolite  homalone,  chiysotile.  chromite.  garnet,  staurulite.  labradorite,  blue  quartz. 

Spxingfield.— .^TufaluM'fe,  UmrmaUne,  beiyl.  ilmenite,-  garnet.  On  Fell's  Laurel  HilC  beiyL 
ganet   Near  Lewis's  paper-mill,  allophane,  mien,  albiie. 

WatarrUle.— Xear  Chester  and  Lpland,  chabuzite. 
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pRAmczJH  Co.— Lanou^er  SUUon.— Baritc,  fluorite. 
XaANO&STBB  Oa— Drnmore  Township. —Quartz  ciystaU. 

Fulton.— At  Wood's  clirome  mine,  near  Texas,  brueOell  zarallte  (emerald  nickel),  pennhe, 
tUnoehian!  kdmmertntal  bronmie,  haUimorite,  ehromite,  wllliamsite,  ehrptoUtef  marmoliie,j»(;re»> 
lUe,  taTdromagDesite,  dolomite,  niagacsitc,  aragonite,  calcitc,  seTpf:iitiQe,  hematite,  ilmenite, 
gentbite,  chrome-garnet,  millertte.  At  Low's  miue,  hydftmagneitHe,  brueiU,  picrolite,  magneBite, 
vsilliamgite,  ehromite.  talc,  znratite,  baltimorite,  serpentine,  hematite.  Ou  M.  Boice's  farm, 
1  m.  N.  W.  of  village,  pyrite.  enstatite.  Near  Roiik  Springs,  ehaicedony,  caroeliao,  mou  tigate, 
green  Ufurmaline  in  talc,  titanic  irou,  ehromite,  oetahedrai  tnagtutite  in  chlorite.  At  Keyoolds's 
old  mine,  calcite,  tale,  picrolite,  ^romite.  At  Carter's  chrome  mine,  brooklte  (one  crystal 
found). 

Q«p  Mines. — Chnlcopyrite.  pyrrkotUe  (nlccoliferons),  mUlerite  (botryoidnl  radiations),  vht- 
anitel  actiaolite,  tiderUe,  hisiogerile.  pyrlte.    Noblis  mine,  eaeosurUte!  on  timoiiitc. 

Peqnaa  Valley.— 8  m.  S.  of  Ijancaster,  argentiferous  galena,  vauqueliuite,  nitile.  at  Pequea 
mine.  4  m.  N.  "WT  of  Lancuater,  calamine,  galena  (■with  octahedral  cleavage),  sphalerite  :  pyriie 
in  cubes  near  Lancaster.  At  ttie  Lancaster  zinc  mines,  ealamim,  sphalerite,  teonantite?  tmith- 
aonite  (pseud,  of  dolomite),  aurichaleite. 

IiEBANON  Oo. — Oornwall. — Magnetite,  pgrite  (coballiferous),  chnlcopyrite,  native  copper,  , 
agurite,  mtilaehite,  ehrgaoeolUi,  cuprite  (hydrociiprite).  allopJtane,  broc/iantiie,  serpentine,  quartz 
pseudomorphs;  fluorite,  corellite,  hematite  (micaceous),  opal,  asbestus,  sphalerite,  prefauite. 

IfBHIOB  Co. — Fri«d«nsvilla. — At  zinc  mines,  eatamine.  tmithaonite,  hydrozinclte,  massive 
sphalerite,  greeuockftc,  quartz,  allophane,  moimtain  leather,  aragonite,  lautbanite.  sauconite. 
Near  Allentown,  magnetite,  pipe-iron  ore.  Near  Bethlehem,  ou  S.  Mountain,  allanite,  with 
zircou,  magnetite,  martite,  black  spinel,  tourmaline,  chalcocite,  chloropal. 

Ironton. — Psilomelaue  in  stalaclilic,  botryuidal,  and  renlform  masses. 

Maoongie. —  Wavellite  ! 

ShimATvlUe.— C)?run<^uin  /  in  fine  crystals,  black  spinel. 

LUZERNB  CO.— Soranton.— Under  peat,  phytocolllte. 
Drifton.— Py  rophy  1  lite. 

MUTLIN  Co.— Opposite  Mount  Union. — Strootianite,  aragonite. 

MOHBOS  Co. — In  Oherry  Valley,  ealeite,  chalcedony,  quartz.  In  Poconac  Valley,  near 
Judge  Mervine's,  cryst.  quartz. 

MOirraoiSBRT  Co.— Oonshohoeken. — Fibrous  tourmaline,  Ilmenite,  STenturlne  quartz, 
phyllite,  limonite,  cacozenite,  pyrite.   In  the  quarry  of  Geo.  Bullock,  ealeite  In  hexagonal 

pnsms.  aragonite. 

Itafayette.  at  the  Soapstonc  quarries. — Talc,  jefferisite.  garnet,  albite,  serpentine,  zoisite. 
staurolite.  chalcopyrite.  At  liose's  Serpentine  quan-y,  opposite  Lafayette,  enslalite,  serpentine, 
milterite!  genthite,  chalcanlhile,  bornite,  epsomite,  aragonite,  chlorite,  tremollte. steatite,  dolo- 
mite, serpentine  |)8eudomorp)i  after  staurolite. 

iMwmt  Pravidence. — PerkiomeD  lead  and  copper  mines,  near  village  of  Shannonville, 
azurite,  tphakrite,  galena,  pyromorphite,  cerussite,  wulfenite.  auglesite,  Imrlte,  calamine,  chal- 
copyrite, malachile,  cbrysocoHu,  aiikerite,  cuprite,  covcllite  (rare),  meluoonile,  pseudomalachlte. 

White  Marsh. — D.  O.  Hitner's  iron  mine,  limouite  in  geodea  and  stalactites,  gothite.  pyro> 
luaitc.  wad.  lepldocrocitc.  At  Edge  Hill  Statiou  {P.  li.  R.),  ilmenite,  braiiuite,  pyrolusite, 
limouite,  turgile,  bniuniie.  velvet  mangauese,  litnnlferous  hematite,  nitile,  wad. 

Near  Miirhle  Hall,  at  Hitner's  marble  quarry,  white  marble,  granular  barite,  resembling 
marble.  At  Spring  Mills,  limonite.  pyrolusite,  g()thite.  At  Flat  Rock  Tunnel,  opposite 
Mannyunk,  stilbite,  heulandite,  chafHieite,  ilvaUc.  beryl,  feldspar,  mica. 

NOHTHAMPTOH  Oo.— Bethlehem.— A xlnitc,  zircon  (}  m.  N.). 
Boshkill  T.  — Cryslfti  Spring  on  Blue  Mountain,  quarts  crgttale. 
Nazareth — Qiiartz  cryslals. 

Near  Easton. — Zircon!  (exhausted),  coccolite,  tremolite,  pyroxene,  salite,  limouite,  mag< 
wdte,  purple  calcite,  bowciiUe. 

Williams  Township.- Pyrolusite  in  geodes  in  limonite  beds,  gOthlte  (lepldocrociie)  at 


Philadelfhu  Co.- Frankford.- At  quarries  on  Frankford  Creek,  etObOel  mo^fbdenite  ! 

In  fine  crystals,  honiblende,  titanite,  apophyllite,  tourmaline,  fluorite.  calcite,  bornite,  chalco- 
pyrite, malachite,  chrysocolla, .hyalite  colored  by  uranium,  apatite,  lepidomelaoe,  tilaulte,  raiid- 
Tte,  Iceland  spar,  orihoclaae,  oligoclase.  On  the  Connecting  Kallroad.  wad,  eaithy  cobalt, 
basanite  iu  the  drift. 


Glen  don. 


NOBTKOMBBRiJUfD  CO.— Opposite  S^'s  Grove. —Calamine. 
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Fairmonnt  Water-worki. — AuUiniUl  torhem/Ue,  orthceUue,  beryl,  tourmaline,  tibite,  vid, 

tntercrj'stalHzed  black  and  white  mica. 

Near  Girard  Avenue  and  the  Schuylkill,  ilmenite.  Thirty-tdztb  Street  aod  Penn.  R  K. 
met.  wad.  Fifty-ninth  Street  and  Penn.  R.  R.,  halotrichite,  glockerite.  Darby  Tdude!. 
■S;  O.  R  R.,  anhydrite. 
WlasahiolEOn  Or«ek. — McKinney's  quarry  on  Rittenbouse  Lane,  orthoclaw,  apalile.  Ftil!m% 
beulandfle,  epidote,  bomite.  malachite,  cbulcopyrite,  chrysocolla,  laumootitc.  Near  Gore^^'a 
and  Crease's  Lanes,  tourmaline,  cyanite,  staurolite.  Near  Heft's  Mill,  alunogeo.  lounmaliie. 
cyanite. 

OrMlitdm  Orsdk. — AotboHte  in  radiated  masses.   One  half  mile  above,  staurolite.  ilmci- 

Ite,  hyalite,  apatite,  green  mica,  iroti  garnets  in  abundance. 
Thorp's  liane. — Talc,  magnftite. 

Fans  of  SohuylkilL— Chabazile,  titsnite.  fluoiite,  apatite,  muscovite,  lourmallne,  pncbkK 
rite,  quartz  crystals,  crocldolite  laumontite,  snalcite. 

fiOHUn^KiLL  Co.— Tamaqua  (near  PottBville},  in  coal  minei.—Kaotini(e.  Lansfotd,  Bar 
Tamaqua,  in  an  anthracite  mine,  lansfordite.  iiesquebouitc. 

Near  Mahanoy  Oity.— Fyrophyllite,  alunogen,  copiapite.  In  ooal-mines. 

TOBK  Oo. — Bomite,  rutile  in  slender  prisms  in  granular  quarts. 


DEIiAWAAE. 

Ksarr  oo.— Near  Middlefcown,  Folk's  marl-pite  (not  open).— Tlv&inAd/ 
Eaat  Dovar.- Limonlte. 

MEWOASTLS  CO.— Brand3rwine  Springs.— i'^o^tfe.  salite,  pyroxene.  BnodjnriBe 
Hundred,  muscovite  inclosing  reticulated  m^netite,  garnet. 

Dixon's  Felda^ar  Qnanies,  6  m.  N.  W.  of  Wilmington  fnot  open).— Aryf.  apa&e,  ohm- 
m&n-ttomf  roaguesite.  seriientine,  asbestus,  black  tourmaline  I  C}-anite. 

Bastbum's  Limestone  Q\uurrles,  near  the  Peunsylvania  line  (not  always  worted).— IVw>i»- 
ate,  bromtte. 

Hockessin,  on  the  Del.  West.  R.  R. —Kaolin  (large  depMit),  feldspar. 
Eennett  Turnpike,  utar  Centrcville. — Cyanite  and  garnet. 

Near  Newark,  on  the  railroad.— tiphserosiderite  on  drusy  quartz,  jasper  ((ermginous  opsi), 
cryst.  siderite  in  caWties  of  cellular  quartz,  quartz  (nystals  loose  in  sul;  limonlte  mined  ii 
Chestnut  ilill  pits. 

Qnanyrilla. — Garnet,  flbrolite. 

Ou  Tallay^  Farm  near  Shellpot  Creek.— Feldspar,  muscovite  indo^g  reticulated  mg- 

netite  and  layers  of  quartz,  kaolin,  hyperstbene. 

Way's  Qoaxxy,  2  m.  S.  of  Centrevllle  (not  open).  — Foltbfw  in  cleavage  maases,  apatiU, 

faica,  deweylile,  granular  quartz. 

Near  Wilmington,- Hornblende,  bog-iron  ore.  hyperstbene. 

Wilmington  &miiite  Oo.  Quarries  on  the  Brandywine.— Metalloidal  diallage,  black  hos- 
blende,  tourmaline,  chalcopyrite,  slitbite  I  (ra're). 
Wcoddale  Quarries.— Garnet,  blotite,  feldspar. 

SiTSSEX  Co.— Near  Oape  Henlopen.- Vivlanite.   At  various  localities,  llmq^te. 


MABYXAND. 

BALTIHORE  Oo. — Baltimore  Oity,  Jones  Falls  ^eies  quarries. — Mieroeline,  iepidomdoM, 
epidote.  litanite,  siderite  (spharosiderite).  barite.  calcite,  apatite,  pyrite,  ehabatiu  {Iiaydeniit'. 
heulajidiie  (beaumontite),  ttiUiite,  laumonttls.  barmotome  (rare).  In  pegmatyte  veius,  muscovilF. 
tourmalin;  apatite,  molybdenite,  snmai-skite  (?). 

Bare  .siUls. — At  the  copper  mines  in  hornblende  gneiss,  oeiahedrai  ntagne^/  ampkMi- 
anthcyhyllil*  /  bornite.  chalcopyrite.  At  Blue  Mount  on  Northem  Central  R.  R,  dodecmbednl 
garnet.  sillimaDite,  and  octaht-dral  magnetite  in  chlorite  schist. 

Bare  HiUs  and  Soldier^  Delight. — In  serpentine,  ehromite,  kammererite.  tale,  slouiie. 
cbiyaotile  (baltimorite),  magTieaiU  (crystalline  and  earthy). 

Texas. — In  white  marble,  p/ilogopite.  tremolite.  pyrite.  pink  scapolite,  brown  and  blick 
totinnallne,  rutile,  green  muncovite. 

Owlng*s  Mills,  Western  Run,  and  Warren  Mills. — In  muscovite-gneias,  staumlite,  ensile 

^^Oreen  Spring  Valley,  Shoemaker's  quarry.—In  quartz  schist,  ttreiched  btack  tpurmal^! 
muscorite. 
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OasBOXiL  00. — ManlottoviUe. — In  marble,  lohite  av^ie,  elumged  to  iremoUte/  phlogo^dte. 
Near  Union  Bridge  (MouDtain  View  lead  mine).— In  while  limeatone,  galena,  angietUe, 
CtTuuUe,  sulphur. 

Finkibiu^.— At  copper  mines  in  hornblende  gneiss,  chalcopTrite,  boroite.  siegentte,  carroUits, 
remiTigtonite,  malachite,  magnetite. 

aSineral  HUl. — ChaUopyriU,  bornite,  magnetite,  gold. 

SykMTille  (Florence  snd  Sprisgfleld  mlaes,  exhausted).— Gold  on  magnetite,  ehuUeopyritet 
homUe,  pyriie,  earreUHe. 

Flnay  Ron.— In  pTroxenyte,  bronzlte  altering  to  talc,  steaUte. 

OBOIL  Co.— Nwr  the  PennBylTanla  line.— OArwnAs  in  serpentine. 

nwAWT.M  oo. — In  Cretaceous  clay,  radiating  groups  of  lai^  gypsum  crystals. 

FbbdbbiokOo. — Xlolyhyde  copper  mine  (alsandoned). — Formerly  bomite,  cbalcopyrite, 
malachite,  oUreUte. 

Liberty  cupper  mine. — Black,  gray,  and  purple  copper  ore,  chalcocite,  malachite,  hematite 
in  dolomite. 

OatoCtin  Fuxnaoe. — Limtmite,  oehw,  hmtatite,  and  franklinite  in  vein  quartz. 
1  mile  south  of  Meohanicstown. — Manganese. 
MiddletownTaUey.— SnwJfcj/  tpiarit  l  stibnite. 

HARFoaD  Co.- Oooptown  and  Tanrattsville.— In  aeipentine,  ehrom&e,  kSmmereHte,  green 
talc,  cbrysotiie,  tourmaline. 

Near  Deer  Oreek. — In  chloHte  schist,  octahedral  magnetite. 

On  Broad  Oreek. — Mottled  and  teined  terpentine  (quarried).   In  metamorpbic  sandstone  at 
*'  The  Rocks  "  of  Deer  Creek,  blue  oyanite  I  magmUte,  ehlorile. 
At  Pyleivilla.— Graphite. 

HOWABD  00.— Bllioott  Oity. — Envelope  titanite,  allanlte-epidote,  parallel  growths  (p.  535), 
at  the  quarries  on  left  bank  of  Patapsco  River. 

n^diester. — In  pegmatyte,  mieroeline,  garnets,  black  and  white  micas.  In  peridotyte.  near 
station,  pcecilitic  horoDlende,  and  tale  s^Ur  horalblende.  In  pyrozenyte,  near  Gray's  Bridge, 
tmaragdite  €^ter  pyroxene.  In  porpbyritic  noryte,  hypen^hene.  In  gabbro^oryte,  "  U'tano- 
moTpMte,"  titanite  around  rutile  and  ilmenite. 

UOHTOOUBBY  OO.— EtoUson  P.  O.— Id  serpentine,  ckromiie,  ekrotru-towrnaline !  fttehtite. 
Great  Falls  and  Sandy  Spring,  gold  in  veto  quartz,  manganese  formerly  mined,  beryl,  ortho- 
clase,  mica. 

ST.  MAST'S  Co.— In  Miocene  clay,  groups  of  large  gypsum  crystals. 

WASKZNaTOSr  Oo.— Maryland  Heights,  opposite  Harper's  Ferry.— Tburingile  (owenite). 


Virginia  affords  some  gold,  both  in  gold  gravel  and  In  gold  quartz;  limonlte  abundantly, 
also  hematite  and  magnetite;  manganese  (pyrolusite)  in  large  quantities  in  Augusta  Co.,  also 
Rockbridge  and  8mythe  Cos.,  etc.;  lead  and  zinc  ores  (galena,  calamine,  smithsonite,  sphalerite) 
in  Wythe  and  Pulaski  Cos.;  copper  ores  (cbalcopyrite,  eto.)  in  Floyd  Co.,  Carroll  Co.,.  etc 
Rot;k  salt  is  obtained  in  SaltvUle,  Smythe  Co.;  also  salt  from  brhies  In  WashingtoA  and 
Lee  Cos. 

ALBBHABLB  Ool  — Faber>8.— G'o^raa  ephalerite,  fluorite,  gold,  serpentine  or  potatone, 
graphite. 

Raj^ed  MoontainSj  4  miles  west  of  Univ.  of  Virginia.— Quartz  crystals.    6  miles  west, 

gurnet.    1  mile  south  of  Univ.  of  Virginia,  pseudomorphs  of  limonlte  after  pyrlte. 

AUtBOHAHY  OO.— Limonlte,  hematite.  The  deposits  also  extend  into  Bath,  Bland,  Craig, 
Giles,  and  Highland  Cos. 

AMELIA  OO.— Near  Court  House,  mica!  orthoelaae.  aWite,  microlitel  eolumbUe,  allanlte, 
faelvite,  ^ema/rtvu!  topatolite,  ametliyet,  fluorite,  apatite,  white  beiyl,  mona&ita,  phenacitet 
fergiisonito. 
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AKHBBST  00.— Along  the  west  base  of  Buffalo  Ridge,  copper  erm. 

On  N.  W.  slope  ot  Friar  Mtn,— AUanite,  mi^pietite,  zircon,  alpylite,  ilmenite. 

AnouBTA  OQ.—Ox\mox%.—Pgr<iluttte  (cryst.)  and  psUomelan*,  abundant  of  product  of 
v.  S.,  ISUO).    W.  foot  of  Blue  Ridge,  hematite,  limocite,  graphite. 

1  mlleE.  of  BtauntOB.— Faeudomorphs  of  limonlte  after  pyrite.  At  Weyer'a  (orWeir^) 
cave,  eoMte,  stalactites. 

BBDFOBD  Co.— Near  MoatTale.—BTODZlte,  pjrite.    Near  the  PMks  of  Otter,  allull£ 

Tscheffkiuite  (exact  local,  oot  given). 

BOTETOUBT  Oo. — Limonite,  hematite,  psIlomelaDe,  pyrolusite. 

BnOKliraHAM  Oo. — Gold  at  Qarnett  and  Moeeley  mines,  also  pyrite,  pyrrhotlte,  calche, 
garnet.  At  Eldridge  mine  fnow  Loudon  and  VirKinia  mines)  and  the  BuclitDgbam  minei 
near  MaysviUe,  gold,  auriferous  pyrite,  chalcopyrite,  teDuauiile,  iarsts,  tyonAa,  (ovrmsfilM, 
aeUnoUte. 

Arron  slate  quarries.— Octabedrite.   Willis  Ml.,  qronAs,  timrmaUM. 
OamfbbzJm  OO.-KearLyndsbnrg.— KuOIe. 

OABBOLL  and  Oratsoh  OOB.~(^aleopvrile,  pyrite,  mOaeonite,  gaUna,  qtbaleill;,  i^r- 

rtiotite,  maguettte,  limonite. 

OXTLPEPFBH  Ou.,  on  Rapldsn  River. — Gold,  pyrite. 

PAUQUIBB  Oo.,  Barnett's  mills.— Asbestus,  gold  mines,  barite.  caUUe. 

FLOTS  Co.— PyrrhotiU !  magDetite,  hematite,  gold. 

FLUTANNA  OO.— Gold  at  Stockton's  mine.  Also  tetradymite,  at  "Tellurium  mine.' 
Pheniz  Copper  Mine,  chakepyriu,  etc. 

FBAHKLXN  oo. — Grayish  serpenUne,  "  potstone."  [This  substance  is  not  steatite  (as  Rcwos 
calls  it),  having  much  iron  (27  p.  c.  FeO)  and  tiltte  or  do  alumina;  the  same  is  true  of  aU  ii 
this  belt,  Albemarle,  etc.— F.  P.  D.]   Also  bomite,  chlorite,  muscovite,  ptfrrhotiU,  magnetite. 

GOOOHLAND  Oo.— Gold  mines  (Moss  and  Busby's). 

Qrbbitb  OO.— Malachite,  pyrolusite  (also  in  Madison  Co.).  native  copper  in  fe^rtd 
hematite. 

HALIFAZ  Oo.— Chalcopyrite,  graphite. 

HBNHioo  Oo.  (also  Hanover,  Chestei-fleld,  Caroline,  Prince  William,  Spottqrlnnfa,  and 
Stafford  Cos.). — Glauconite  (greeusand  marl). 

JSFTSRBOH  Oo.— BhepherdstomL— Fluorite. 

IiODDOir  Oo. — Tahular  quarU.  prase,  pyrite,  talc,  chlorite,  toapttoiu,  asbestns,  eknm^ 
aetinolite,  quartz  cryataU,  mieaeeoua  hematite,  bomite,  malachite,  epidole,  near  Lcesburj 
(Potomac  mine). 

Louisa  Oo.— Walton  gold  mine,  gold,  pyrite,  chalcopyrite.  argentiferous  galena,  sideite. 
sphalerite,  nu^le»ite.  BotilHUgerite,  sphalerite  (at  Tinder's  mine).  Cornodum  (40  m.  N.  oi 
Kichmondj.   l^yrite  in  large  quantities,  pyromorpbite,  cerargyrite. 

ToImnrUla.  —Pyrite. 

MONTGKiHEBT  Oo. —Chalcopyrite,  pyrite,  pyrrUotite,  magnetite. 
NELSON  OO.— Near  Fawbers.— Fluorite. 

"HvAi-  Iioweaville. — Allanite.    6  miles  cast  of  Lowesville,  massive  rutile. 
Near  Anington.— Crystnllixeil  rutile. — Also  galena,  chalcopyrite,  malachite,  oAlilAf.  Iso- 
lated mass  of  tsclieffkinite  at  Hiil  Crei-k. 

Obahob  oo.— Western  part.  Blue  Ridge,  hematite.  Gold  at  the  Orange  Onm  and 
Vaucluse  gold  mines,  worked  by  the  "Freehold  "  and  "  Liberty  "  Mining  Companiea. 
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PA-QG  CO.— Iiony  Owe. — Stalactites.   On  Stony  Han  Htn.,  malachite,  limcnitOL 

PA.TBiaE  Oo. — MagnetiU,  %Uiurolite,  chloritoid,  cyaoite,  corundum. 

Pittsylvania  Co.— Barlte,  hematite. 

PDUSKZ  CO.— Hematite,  limonite, 

&OAVOCB  Co.— AtBoUMoln.— flmithaontte,  sphalerite. 

SoooBiDaB  Co.— On  Ixiah  Oreek.— Cassiterite,  wolfnunite,  arsenopyrlte  (aurlfereos), 
epidote,  tluurlte,  pyrite. 

Near  Lexington.— Pyrite.  Ilmonlte  pseud,  after  pyrlte.  Three  m.  S.  W.  of  Lexington, 
1)ai{te,  dvfrenite,  iu  bed  10  in.  ihick,  with  strenfite.    In  Petetes  Gap,  zircon. 

Near  Baena  Vista.- Wad,  gf>thUe.  Houth  of  Irish  Creek,  pyrolusite.  In  James  Biver 
Gap.  epidote  (crystals).  West  of  Lexington,  galena,  quartz  crystals  (In  ctystalline  limestone) 
calcite.   In  the  Blue  Bidge,  magnetite. 

SHENANDOAH  OO.— Near  Woodatook.— Fluorite. 

BIRTH  Co.— Near  Maiion.— Barite. 


SPOTTSYLVAiriA  Ou. ,  3  m.  N.  E.  of  cnianoaUoravflla. — (h/emite;  gold  mines  at  the  junctloii 
of  the  RappahauDOck  and  Bapldui ;  on  the  Bappahannock  (Marshall  mine) ;  Whitehall  mine, 
affording  also  tetradymite. 

STAFFORD  Co.— 8  Or  10  m.  from  Falmouth. — Hicaceous  Iron,  gold,  tetradymite,  allTer, 
^ena,  vivianite. 

WASHoraTOir  oo.— 18  m.  from  AUngdm.— Halite,  ggpmim, 

WTIHB  OO,— Aaitln*s  Klnai.— CSsruMto,  minium,  plumbie  oeher,  sphalerite,  eaiaminet 
galena,  graphite,  aragonite. 

BaathaMiBaa.— ObJsmAw//  sphalerite,  hematite,  limonite. 


BCASOir  Oo.— aiMiwood  and  Mason.— Cassiterite. 

MINERAL  Oo  — Brady's,  5  m.  S.  of  Cumberland,  Md.— In  Helderberg,  limestone,  Una 
There  are  also  hematite,  limonite.  siderite  mines;  also  salt  wells,  as  in  Mason  Co. 


The  following  is  a  general  statement  iu  regard  to  tlie  most  important  economic  minerals  of 
the  state  :  Gold  is  found  in  quartz  veins  in  gneissic,  granitic,  and  dioritic  rock,  also  in  talcose, 
cliloritic,  argillticeous,  and  arenaceous  slates  or  in  beds  in  the  slates;  in  veins  generally  associated 
with  pyrlte,  cbalcopyrite,  more  rarely  with  galena  and  sphalerite,  and  the  products  of  their 
oxidation;  or  in  auriferous  gravels.  The  principal  counties  iu  which  it  has  been  found  la 
quantity  are:  Franklin,  Nash.  Qmuville,  Alamance,  Chatham,  Moure,  Guilford,  Diividson, 
KHndr)Iph,  Montgomery,  Stanly,  Union,  Cabarrus,  Rowan,  Mecklenburgh,  Lincoln,  Claston, 
Catawba.  Caldwell.  Burke,  McDowell,  Rutherford,  Polk,  Cleveland,  Cherokee,  Jackson, 
Transylvania,  and  Watauga. 

Iron  Ores. — Valuable  deposits  of  hematite  and  limonite  are  found  In  the  counties  of  Chatham, 
Orange, OastoD,  Lincoln.Catawbu.Caldwell.  Madison,  and  Watauga.  Jfi«jrn«(A«  of  superior  quality 
occurs  in  belts,  stretching  through  many  counties  for  a  distance  of  over  20  miles  in  the  direction 


*  See  the  Minerals  of  North  Carolina  by  F.  A.  Oeuth,  Bulletin  74  of  the  V.  S.  QeoL 
Survey,  1801.   The  list  here  idven  has  been  condensed  for  this  place  by  Dr.  Genth. 
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of  the  inclosiDg  strata  from  N.  E.  to  S.  W. :  tftaniferotis  ores  often  in  parallel  baods  betnetn 
pure  magnetite.  Tbe  priocipal  counties  in  wblch  they  occur  are  :  Chatham,  DaTidscm,  Guil 
ford,  ForsTth,  Rockingham  and  StfAes,  Tadfcin,  Davie,  Lincoln  and  Oaslon,  Catawba,  Swain, 
Madison,  Slitcbell,  Asbe,  and  several  others.  West  of  the  Blue  Sidge  many  miea  aiines  are 
worked,  especially  in  Macon,  Jackson,  Haywood,  Buncombe,  Asbe,  McDowell,  Alilchell,  Yan- 
cey, Alexander,  Cleveland,  and  otber  counties;  these  mines  have  furnished  many  bighl;  ioter- 
esting  minerals.  Corundum  is  also  found  in  the  same  regiou  in  connection  with  chrrsoliu 
rock^wbich  latter  have  furnished  by  their  decompoettloo  many  interesting  magnesian  minnals. 
The  state  has  also  yielded  large  quantities  of  zircon,  monazite,  etc 


ALBZAirDBB  Oa— White  PUna.— Scorodite.  columblte.  toarmatlne.  beryl,  nwe  qiiirti, 
moky  quartz.  ruiUe  in  genlculated  and  actcular  crystals  in  limonite  and  in  quartz,  jpntKntov, 

in  ememltl  and  yellowish  green  crystals  (hlddenUe). 

Price  and  Keerer  Place.— Beryl,  tourmaline,  columblte,  autuniie,  muscovite. 
Iiead  Mine. — Amethyst. 

Biddenite  P.  O^—Berpl  I  and  emeraid  !  monatite  !  spodumem  (biddenite),  green  and  yeilov- 
Ish  crystals  1  apatiu,  caldte,  AolomiUl  sideriie,  ruiH«/  mtueoHte/  hisiugerite,  toumuliDC. 
Taylorsville,  three  miles  distant,  smoky  quartz,  rock  crystal,  tourmaline,  beryl. 

Marshall's  Farm.— Garnets. 

Elsewhere. — Green,  brown,  and  black  tourmaline,  graphite,  magnetite,  tantalite,  haji 
(yellow,  blue,  green)  quartg  eryttalt!  fhiglily  modified),  morumte,  asbestus,  pyrite,  ma^etiie, 
cbalcopyrite,  pyrolusiie,  limonite  pseudomorph  after  siclerite,  siderite,  kaolinite,  ortboclase, 
large  crystals  (one  of  40  pounds),  biotite,  muscovite,  ruHlel  very  fine  at  MilhoUud's  mili, 
iourmaline  I 


ALLsaKAHT  00— pMMh  Bottom  MliM.— Pyrite,  chalcopyrite,  malachite,  galoia,  cnpiite, 
q>halerite,  molybdenite. 


ASHB  CO.— On  Knob  BUne.— I^te,  caldte,  chalcodt^  araeDi^^Tfte,  malachite;  metallia 

copper. 

New  Blvw  (South  Fork,  near  mouth).— Chrysolite,  chalcopyrite.  magnetite. 
Gap  OrMk  (Copper  Knob  mine).— Gold,  silver,  hematite,  epidote,  bomit^  cbakodk, 
chalcopyrite,  chrysocolla,  malachite.   On  Gap  Greek,  cyauite,  liorablentle. 
Blk  Knob. — Chalcopyrite,  epidote. 
Pboenlz  Mountain.  —Rock  crystal ! 


BinrooMBB  Oo.—AihevlIla.— Garnet,  magnetite,  serpentine,  barite  (granular).  On  Fbx 
Branch,  chrysolite.  19  to  SO  miles  north,  pyrrbotite,  maguetite,  hematite,  corundum  with  konh 
blende  and  culsiigeeite,  serpentine,  prochlorite,  asbestus,  actiuolile,  kaolin,  jefferisite. 

Black  Mountain. — Almandile  garnet,  cyanite  at  Bowlen's  Pyramid. 

Balsam  Oap  miae.—AUanHeT  beryl,  museovite,  biotite,  albite,  black  garnet.  colombiU; 
tourmaline. 

Ivy  River. — Chrysolite,  chromfte.  hornstone,  genthtte.  talc,  asbestus,  tremolite. 
Brushy  Mountain  Mine. — Muscovite,  kaoliulie,  ortboclase,  albite. 
Ream's  Oreek. — Garnet,  large  crystals. 

Bnmat  Mine. — Mmcovite,  orlhoelriM  crystals,  large  (100  to  1,000  pounds). 
Swannanoa  Gap. — Corundum  in  cyanite  I  museovite. 

Elsewhere. — Muscovite  iu  many  mica  mines  with  beiyl,  talc,  columblte,  garnet,  Dmnute. 

BtTBEE  00. — Brlndletown. — At  Mills's  and  other  placer  gold  mines,  crystallized 

tetradymite,  montanite,  hrookite.  oetaJiedrite.  rutile,  tireon  and  mauieon,  cyrtoHie,  momuiU, 
time,  sometimes  in  crystiils  an  iucli  ncioss,  and  rarely  of  ii  sage-  to  grass-green  color,  samar^kiu, 
columblte,  fergusonite,  hydrofergusouite,  ilnienite,  hematite,  niagnetUe,  cbitimite.  limoniif. 
pyrite,  titunite,  cyanite,  tibrolite,  corundum,  museovite,  vermiculite,  ensiatite,  hombieiMJ* 
(green  and  blnck)  stcntite,  totirmuline  (^rreen  and  black)  ortboclase,  albite,  zoislte  (?),  gani^ 
actinolite,  l)eryl,  talc,  asbestus,  quartz  (clear,  smoky,  and  amethystine)  psilomelane,  aiseoo- 
pyrile  (?),  alhmite,  thorite,  diamond. 

Bear's  Snob. — Corundum  with  museovite,  4  miles  southeast. 

Iiinnvilla  Monntain. — llmenite,  hematite,  Uaeolumjfta  I  radiated  pyroidiyllite,  Uaioaitc; 

graphite. 

Shoup's  Ford.- Beryl,  garnet,  corundum,  in  part  altered  to  fibroUte  gold,  magnet 
llmenite,  cyanite,  tourmalinf. 

South  Mountains. — Quariz  eryatala  I  inclosing  liquid,  ^ara^f  /  beryl!  yelloM'ish  green  icJ 
deep  ^rei'o  (aquamarine),  toarmuline  !  serpeutiue,  talc,  chlorite,  actiuulite,  hematite,  mag&etitCi 
asbesiuM.  magnesite.  brciinnerile,  clirysolite.  garnet,  tremolite,  corundum,  arsenopyrite. 

Sugar  Mountaina.— Quartz  crystals,  asbestus,  gold,  rutile,  magnetite,  beryl. 
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O&BASBOS  CO. — Gold  in  maay  veios  and  placers,  sulphur,  cbalcopyrlte,  magnetite, 
Umonlie. 

Da^ld  Barnhardt*!  Farm.— Bsmhardttte. 
Barringex^s  BCine. — Gold,  arsenopyrite  in  calcite. 
Boger'aMine. — Tetradymite.  cbulcopyrite,  azurite. 
Ooaby'i  Min«. — Wolframite,  teheelite.  cuproscbeelite,  slderlte,  barlte. 
OoUmi's  Mina. — Tetradymite,  cvprite  (cubes),  pseudomalachite,  aehtetUe,  malaehiie.  In  part 
pKudomorphous  after  cuprite,  azurite. 

Flowe*BMiiia.— Tro;/ratnt;«/  ielieelite,  Imrtte. 

Qeorge  liudwiok'i  Mine. — Gold,  ar»enopyriU,  tetraJiedrUe,  teorodiie,  pyrite,  chalcopyrite. 

MoMakin*8  Mine.— Silver,  arf^Dtlte,  galena,  sphalerite,  prouBtitc(r),  tetrahcilritc,  var. 
freibergitef  pyrolusite,  pyromorpbite,  barite,  goslarite,  rhodocbrosite,  magnesite,  calcite,  wad, 
barile,  talc. 

FhcaniK  Min«.— Gold,  fofnu^miff.  Ill  Orchard  vein,  barite,  pyrite,  chalcopyrite.  Numerous 
mines  of  gold  and  copper  ores. 

OaldwBLX  Oo-— Baker^  BUne.— Galena,  serpentine,  picmlite,  chrpao^,  chrysolite, 
I^romorpbite,  anglesiie,  ct^russite,  aaliestus,  marmolite,  psilomelane,  cbromite. 

Elsewhere.— Gold,  in  placers  and  veins,  chalcopyrite,  mouth  of  Bocky  River,  amethyst, 
kaolin,  halloysite. 

Oatawba  <X>. — Hiaay  valuable  magnetite  depoftits. 

Blokory. — Graphite,  crystallized,  aluDOgeu,  wad,  amphittole,  hematite,  pyrolusite, 

Umonite,  quartz  crystals,  ameihytt,  ffamei,  muscuTite,  pyrrboiiie,  magnetite,  cbalcopynte. 

ElBewhttre. — Cfold,  in  plaoera  and  veins,  graphite,  rutUs  in  aclcular  crystals  m  amethyst, 
rock  crytUU,  quarts  crystals  Inclo^g  liquid,  beryl  I  garnet  /  cyanlte,  kaollnite,  alunogen,  wad, 
beryl. 

OHATHAK  CO.— Many  deposita  of  magnetite,  hematite  and  Umonite,  and  black  band  and 
ball  ore. 

Bnokhorn. — Rutile  In  quartz,  manganese  garnet. 
OaTboiAoa.—Pif7vphffUite  slute. 

Oletnr**  B^a  —Galena,  bomite,  chalcopyrite,  pyrite  In  cube- octahedrons,  cuprite,  chryso- 
colla,  p$e7idomalaefUte,  oenuaiie,  malaekUe,  fibrous  and  earthy,  azurite,  anthracite,  ealdtc^  galena, 
|HVchtorite(?). 

Deep  RLrm.—Fi/rophyUiU  slate. 

Eg3rpt. — Siderite  (black  band  and  ball  ore),  dufreniie. 

BTans>a  Min«.— Hematite,  (-faloritoid  in  pyrophylllte  slate. 

Fazmvllla  and  <kaU.—BiderUe  (black  band  and  ball  ore). 

CHBBOEEB  OO. — Marble  Greek. — Tremolite,  talc,  calcite  (granular),  white,  pink,  gray  I 
Murphy. — Galena,   pyrolusite.   Umonite,   wad,   tremolite,  talc,   cerusslte,  gold,  galena 
(argentiferous}. 

Nant«balehBlTer.— Niter  in  slates,  caleit\  granular,  white,  and  pink,  talc,  massive  white. 
Parker  BBna. — StauroHtef  gold,  garnet. 

Valley  RiTvr.— Hematite,  phlogopite,  talc,  calcite  (granular),  dolomite,  gold  In  pincers, 
staurolite,  corundum  in  cyanite. 
Valleytown. — Kutile. 

£lsewhere. — Staurolite,  pseudomorphs  of  muscovlte  after  staurolite. 

CliAT  OO. — Cnllakenee  Mine,  Buck  Creek. — Coruiiduml  white,  gray,  pink,  and  ruby, 
■frequently  altered  into  other  minerals,'  spinel,  ehromite,  dnisy  quartz,  black  hornbleuUu  or 
arfvedsoiiite,  smaragdite,  chrysolite,  toiaite.  andesine,  labradorite.  orthoclaee,  tourmaline,  serpen- 
tine, massive  and  variety  jirisFofAf,  willooxite,  margaritel  talc,  albite,  cyanite,  enstalite,  augite  (?j 
prochlorite. 

Shooting  Ctavsk.— 6or*indum,  pseudomorphous  quartz  after  feldspar(?),  octlnolite,  chry- 
solite, talc,  prochlorite,  wtllcoztte,  margarlte,  rock  crystal,  magnetite,  cyanite,  muscovlte,  gttld 
in  placers,  nitile  in  black  crystals,  garnet,  pyrite,  chalcopyrite,  micaceous  hematite  limunite, 
prochlorite  (?). 

Toaqoittah  Oreek.— Gold  In  placers  and  veins,  staurolite,  rutile. 
Tlpton'a.— Conindnm,  cyanite  (green)^  muscovlte. 

O1.BVIILAIII)  Oo^Whiteslde  Mine.— Gold  in  placers. 

Mountain  BSine. — Rock  crystal,  tourmaline,  gurnets,  gold  in  placers,  graphite,  arsenopyrite, 
galena,  museoviie,  melauterite,  alunogen,  pyrite,  abundant  m  gneiss  and  mica  schists,  touruiiiline; 
Bhelby.— Within  a  few  miles,  muscovite  In  Urge  plates,  magnetite,  actinolite,  touimaline. 
DonUe  Bhoali. — Arsenopyrite. 
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DATTDSOH  Co.— David  Beck's  fttiM.—TetTadymite,  montanUe. 

Oonrad  Bill. — CbHlcupyrite,  hcmalile,  liraonite.  mderite,  malachite,  barile. 

AUen  BEina. — Gold,  pyrite,  cbalcopyrite,  arsvoopyritf,  tetradymite. 

Silver  Hill. —Si^tier/  argeutitt;,  highly  argentiferous  galena,  gphaUrUe,  cha]cocite.  prrte 
chalcopyrite,  cuprite,  inelac-oaite,  zoisite  ( ?),  ort/iocliise,  calamioe,  pyromorphite  /  (green,  y<^w, 
brown,  black,  aud  colurless)  wavellite,  atolale,  angleaUe,  guslarite,  cfialeantkHe,  caldie,  eenuMtl 
in  fine  cryatalB.  massive  and  in  pseudomorphs  after  pyrile,  malachite. 

Silver  Valley.— Quieaa,  sphalerite,  pyromorphite. 

Uwharie  River.— Sphalerite. 

Russell  BUne. — Gold,  pyiite. 

Ward's  Mine. — Gold,  electrum,  pyrite,  chalcopyrite. 

PORSTTH  Oo. — Large  beds  of  magnetite  and  titaniferous  magneUto. 

Kear  Salem.— Magnetite,  manganese  garnet,  halluysite,  hematite,   mlcaoeoni  hematite 
graphite,  emery  variety  of  coriiDduni.  wad,  halloysite. 

Near  Ketuoriville. — Bronzlte,  chrysolite,  tourmaline,  magnetite,  hematite,  chltniti;  pyr^  i 

FR&mJir  CO.— Portia  Mines.— GMrf  in  placers,  tSamend, 

OABTOir  Oo.— Asbmry's  Mine.— Silver,  tetradymite,  galena,  pyrrhotlte,  pyrite,  leocopyriK,  I 
auriferous  arsenopyrite,  bismite,  scorodite,  montauite  (?),  cerussite,  bismviiie. 
Oansler  and  Shnford  Mine. — Gold  1  galenii. 

OlubbHi  Mountain. — Corundum,  red  and  blue  I  rutUel  tourmaline,  ej/anUe!  pjrropkgUiie! 
muscovilel  lazuliie  /  tiilc,  quartz  crystals.  I 

Clear  Mountain. — Lazulite.  ' 

Orowder»i  Monntain.- Cbruntfim,  red  and  blue!  rutSe!  gold,  ilmenlte.  cgviulc. 
pyrophyUUe!  muteovUe,  latalite/  barile.  with  galeua  (argentiferous^,  tourmaline,  ppiu, 
cbalcopyrite,  manganese  garnet,  pyromorphite. 

Sing*i  Mountain. —Gold,  galena,  allaile,  chalcopyrite.  sphalerite,  tetrahedrite,  nagragfte,  | 
magnetite,  bismite,  calcite,  dolomite,  pyrrhotlte,  chalcopyrite,  linionite,  iMirite,  pyrite.  gnpliite, 
cassiterite. 

I«ong  Oreek  Mine. — Niccoliferous  pntonulane,  gold,  pyrite,  fluorite,  sphalerite,  ar«enoj»yriie, 
galena. 

White's  BliUs.— Epldote,  biotlte,  orthoclaae  1  pycnite,  titanite. 

AU-Healing  Qpringa.— Barite.  I 
OBAHTIUA  00.— Bowling's  Monntain.— Radiated  pyrophyllite. 

Sassafras  Fork.— Guld,  pyrite,  (a  few  miles  north)  malachite,  tourmaline,  quartz  ayPtk, 

aigate. 

Near  Bhlloh  Church. — Epidote.  tabradorite,  calcite. 

Elsewhere. — Stibuile.  in  the  northern  part  of  the  county,  on  laud  of  N.  A.  Gregory. 

OniLFOKD  Co. — Numerous  gold  veins  with  associated  copper  ores. 
Friendship. —Granular  corundum  (emery),  titaniferous  magnetite. 

McCnlloh  Mine.— Copper,  cuprite  in  acicular  crystals,   pyrite,  chalcopyrite,  siderit^ 
malachite. 

North  Carolina  (Fentress)  Mine.— Cuprite  in  acicular  crystals,  pyrite,  cbalcopyrite,  liileriti; 
malachite. 

Phoenix  Mine. — Chalcopyrite,  covellite. 

Haywood  Co. — ^Prealey  Mine. — Corundum,  blue  and  gray,  altered  into  maaoovlie  lad 
albite;  the  muscovite  in  large  crystals,  also  cryptocrystailine  and  compact 

HBirOEBSOH  CO.— Coleman's  Station.- Zircon,  phlogopite,  Jefferialte. 

Oreen  River.— Oo  south  side  of  Blue  Kidge,  at  Freeman's,  wirean,  gnmular  calcite^  M 
Jones's  mine,  xanthitane,  allnnite,  titaniferous  garnet;  also  stilbite,  orttuxslase.  e[^ote,  titasiie 
io  granite,  auerlite.  On  Price's  farm,  zireon,  auerlite.  staurolite.  On  die  Davis  land,  ftlgerm, 
wireon,  monagiie,  xenotime,  cyrtolite,  magnetite,  apatite. 

IBEDBLL  Co  — Belt's  Bridge.— Pyrite  insoapstone,  corundum  in  globular  masses.  pniUf 
altered  into  muscovite,  etc.  Corundum  In  hezagooid  ciystals  I  partly  altered  Into  sodarOiaTgariia 
at  Hendrick's  farm. 

Dr.  Halybnrton'a.— Lencopyrite,  scorodite. 

Eing*s  Mill.— OrapAiA?,  hematite  in  hexagonal  plates  in  quartz.  ruUie/  in  quartz,  nm 
tiryttal,  chalcedony,  Unirmaline. 

Mount  Fiagah.— i2uttVaf«(Z  quarts,  dUoritic  mineral  resembling  thuringite. 
Spring  Monntain. — Graphite. 
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StateaviUa. — Near  Statesville,  titaiiite  in  gneiss,  guarU  eiystats,  allanite,  eorundum  rarely 
altered  into  cyanite,  orUiocUue,  eyanite,  muscovite,  gOthile  in  thin  scales,  in  ligbl  red  feldspar 
(suusione),  titanite. 

Bethany  Ghoroh. — AUaoIte,  with  small  crystals  of  zircoo. 

Bnntiiig  Oraek.— Albite,  blue  corundum  altered  into  rbfttizite.  Near  Campboll's  Mill, 
large  boulders  of  cyanite  incloeiug  crystals  of  blue  conuidum. 

Jaoeboh  Co.— Oastaw^  Valley.— Blemutile,  talc,  muscoTite,  amethyst,  rock  crystal,  gold, 
pyrite.  dial  copy  rite. 

Oullowhee  Mine.— Chalcocite.  pyrite,  nielaconite,  chalcopyrite  I  hornblende,  malachite. 
Hogback  Mine. — Corundum,  rulile  in  coruuduu),  chromite,  drusy  quartz,  ehrytolite,  an^bMint, 
tourmaline,  muscovite,  dudleyite,  margarite. 

Savannah  Mine. — Chalcopyrite.  hornblende,  tourmaline,  malachite. 
Waryhat  Mine. — Chiilcocile,  chalcopyrite.  cuprite,  malachite. 

Webster. — Corundum,  cliromite,  pyrolusite.  wad,  chalcedony,  drusy  quartz,  enttattU, 
'.remoiUe,  acUnolUi,  asbestus,  ehrytoUte,  tale,  serpentine,  marmolite,  deweylite,  genthite,  penninUe, 
mugnesite  I  crystalline  and  earthy,  magnetite,  kaolin,  kftmmererite. 

Wolf  Oreek  Mine. — Chalcocite.  native  copper,  chrysocolla,  chalcopyrite,  malachite. 

Ainslie's. — Chrysolite,  chromite,  talc,  chlorite,  enstatite,  aniaragdite  asbeatus,  tremolUe, 
garaet,  actinolite,  albite. 

Scott*a  Oreek. — Clirysolite,  cbramite,  talc,  penninite  (var.  kBmmereilte),  enstadtc^  chlorite, 
corundum  (blue  and  piuk). 

UirooLH  Co.- Cottage  Home.— Diamond  t  gold,  chalcopyrite. 
RaudlMnan*!. — Quartz  ciystals,  amethyst  I 

BCAOON  Co. — Onlsagee  Mine  or  Corundum  "BiM.—Oorundum  I  in  tteautiful  varieties  crya- 
tallized  and  mafisive,  and  frequently  in  part  altered  into  other  minerals;  also  chromite,  $pinet  in 
crystiils  and  granular,  rutile  rare,  dinspore,  one  specimen  (inly  known,  drusy  quartz  and  quartz 
crystals,  chalcedony,  hyalite,  emtatUe,  tremolite,  ehryaolite.  oligoclase,  tourmaline,  talc,  terpentine, 
deweylite,  genthite,  culsageeite,  lucasite.  keirlte,  maconlte,  penuitiite,  piochlorite,  vincoxite, 
mar^rite,  anUiophyllite.  actinolite,  magnetite. 

Highlands.— Bismutite,  beryl,  gold,  rose  quartz. 

Jacob's  Bline. — Corundum,  imhcstus,  tremolite,  chrysolite. 

Mantehaleh  River. — Asbestus,  talc,  compact  limestone,  niter.  At  mouth  of  river,  orthoclaae. 
Tennessee  River,  below  Fnmkliu. — Garnet,  Btaurolite,  cyanite,  muBWvlte,  columbite. 
Tibhet's  Mine. — Pleouaste,  zircon. 
West's  Mine. — Ituby  corundum  with  cyanite. 

miijay  Oreek. — Near  Higdon's,  corundum,  chlorite,  asbestus,  chromite,  magnetite 
hematite,  garnet,  chrysolite. 

BIAOISOH  Oo. — Mars  Hill. — Monazlte  in  large  masses,  zircon. 

Carter's  Mine. — Corundum  !  in  peculiar  white  and  pink  varieties,  wphuA,  chromite,  tremolite 
chfysolile,  andesine,  proehlorite,  culsageeite,  ilmenfte,  beryl  t 
Frmoh  Broad  River, — Orthocluse. 

Near  Marshall. — Rutile,  limonite,  7n(^ietit6,  galena,  boruite,  chalcopyrite,  epidote,  ta1<^ 
fluorite,  hematite,  eorundum.  8  miles  below  Marsliall,  proehlorite,  marg^te,  barite,  smoky 
quartz,  in  doubly  terminated  crystals. 

Baynie  Mine.— Blue  corundum,  rutile,  margarite,  green  crystals  of  hornblende,  magnetite, 
chlorite,  ilmenite. 

inxmsLL  Co.— Klrksey^  BKlne.— Tetradymfte. 

InthegoldplBem.- Gold,  corundum,  llmeniie,  rutile,  chromite,  brookite,  pyrope,  fl^rem, 
epidote,  sillTmanite,  amtotime,  monatit$,  diamond,  octahedrtte. 

MEOKLENBiTBa  CO. — Numerous  gold  veins,  associated  with  copper  ores,  pyrite,  etc. 
Beattie'i  Ford.— Rutile  1  in  acieular  crystals. 

DavidKm  Ooll^.— Radiated  cyanite,  pyrophylllte,  gold.   7  miles  south,  fine  crystale  of 

rutile. 

MoOlnn  Mine.— Gold,  pyrite,  chalcopyrite,  barahardtlte,  cuprite  In  aclcular  crystals, 
melacontte,  paeudonutiaehite. 

Todd's  Branoh.— Gold,  diamond,  ttreon,  garnet,  monaaite. 
Tuokas^pM  Ford.— Epidote,  labradorite  near  Tuckasegce  Ford. 

MiTOHBLL  CO.— Bakeraville.- Jfu«!0Vi:(«.  chalcopyrite,  pyrite,  pyrophylllte,  chromite  I 
quartz  crystals,  chalcedony,  cnslattte,  tremolite,  actinolite,  chrysolite,  talc,  rutile  penetrating 
corundum,  serpentine,  deweylite,  penninite,  magneslte,  asbestus.  At  Hawk  Mine,  oligoclase  1 
On  Yellow  Mountain,  cyaniie  1 
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Buchanan  Mine. — Gummite,  yttrogummlte  (?),  asbestus,  beryl,  allanite,  mutamU,  a2&«c. 
fiho^pkuranylita,  cyaaite,  graphite,  manganese  garnet,  black  garnet,  magnetite,  limwite,  aptd^e, 
orthovlase. 

Oane  Oreak. — IlTMnite!  actinolite,  talc,  asbestus,  (near  head)  graphite,  rutile,  gimct. 
Bamarakite. 

Oncalbmrf.—MtKnetUe.  pyroxene,  epidote,  plcrolite,  hematite,  oithodaae. 

Plnm^ree  Greek. — Corundum  ci^Btals,  hyalite. 

Near  White  Phdns. — Gummite  with  urauioite  in  a  mica  mine. 

Seaka  Mine. — Quartz,  flattened  out  between  muscovite,  muatovite!  eolumbite!  gonuniie. 
albile,  gahuite,  monazite. 

Flat  Rook. — IlTnmite,  uraninite,  gummite,  zircon,  garnet,  epidote,  wmXe.  Tar.  ttvZiV. 
nuueovite,  albiie,  orthoelaae,  vraTuttil,  photphuranpUte,  autuoite  I 

Onuiy  Greek. — 8amartk&a,  itmenite,  kaolinite,  beryl,  large  muBCovit^  aatunite,  byalitF. 
C(dumbite,  montmorillonite. 

O-reen'i  Mine.— Fergusonite. 

Point  Pix%ie.—AIdite,  apatite,  pyrophylHte,  actinolite,  beryl,  garnet,  manganese  garcti 

muscoTite. 

t7uaka  Mountaina. — Magnetite,  tireon,  epidote,  hematite. 

Wiieman  Mine.— Jftuecwtte/  kaolinite,  hal^tMUe,  eotumbtte,  wmartkUe!  altered  lunaF- 
skite,  rogersile,  cyrtolite,  epidote,  garnet. 

North  Toe  River.— Orthocliue,  muBCOTite,  chrysolite,  talc,  chryaotlle,  pFochknite^  wad. 
garnet,  serpentine,  kaolin,  chalcedony. 

Toim^— On  South  Toe  River,  serpentine,  garnet,  talc,  chiysolit^  pracfalmite,  ticnolii^ 
pyrfte. 

MONTOOMEBT  Oo.— Oottooaton*  1A<mL%»hL,—Pi/rophyUlt»l 
Ormnp  Mine. — Qold  in  placers. 

Steele  tBiaa.—Oold!  galena,  sphalerite,  chalcopyiite,  albite,  proehlortte,  calcite. 
Swift  Island  iaiii:—Gold/  in  fine  crystals. 

MOORB  OO.—Oheek  Mine.— CHiaicopyrite,  malachite,  azurlte,  galena,  red  jHper,  qddote; 
talc,  calcite,  argentite,  pyroxene,  limonite. 

Boapatona  Quairy.— Slaty  pyrophylHte  I  pseudomalachit«. 

OBAHas  Co.— Hinaboro.— I^te  in  cubes,  wad,  limonite,  hematite,  fffrop^^^  dUoriie 
In  fine  scales,  epidote,  iarile.  At  Latta  Hine,  braunlte  (?). 

PBBSOir  CO.— Bamett  Mountain.— IVAfls  i^ftnUte. 
Dillahay*!  Mine. — Qold,  radiated  quartz. 

Olllis  Mine.— Chalcocite,  pyrite,  corelllte,  micaceous  hemattte,  chrysocolla,  ooprite, 
malachite,  calcite,  garnet,  quartz,  epidote. 
IiMu^biiiv. —Tourmaline,  albite  (7). 

Polk  OO.— Numerous  placer  mines^  with  the  usual  associated  mlnenls. 

Randolph  Oo. — Gold  In  bede  and  placers  in  numerous  places. 
Near  Ashboro. — Pyrophyllite. 

Franklinsville. — Five  to  seven  miles  west-northwest,  leucopyrite. 
Pilot  Klob. — Pyrophyllite,  gold  in  placers,  acicular  rutile  in  quartz. 

RomvoHAM  Go.— Madison.— Chalcopyrite  at  W.  Lindsay's,  manganese  gsnuL 
ZieaksvUla.— SenU-bitumlnous  coal. 

Rowan  Co.— Oold  WSL—CMd,  Msmuthioite,  pyrite,  chalcoignUe,  orMiwfifrfisat  Hon^ 
cntt's,  magnetite. 

Salisbury.— Orthoclase  I 

RnTSEBFORD  Oo.— Brindletown  Greek.— Diamond  I 
Rutherfordton. — Quartz,  pseudomorphous  after  calcite  I 
Shemwell  Mine.— Arborescent  gold  1 
Twltt3r*s  Mine.- iTtamond. 

At  the  gold  placers  generally.— Qold,  corundum  in  gmins  and  czystals.  flmaiitt 
TuUIe,  chroniite,  brooklte,  garnet,  sAwn  /  epidote,  samarakite,  swmCAiw  /  monaaili^  fergasooiie 

octahedrite,  fibrolite. 

STAMLEY  Oo.— Gold  in  veins  and  placers. 
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STOESa  Co.— Bolmack'i  Qmaany.—Caldte,  phlogopite,  actinoUte. 
Ot^M  Gap.— Xofuftftf  with  muscoTite  In  quartz. 

Hiibmy,— Magnetic,  pyrolustte,  cyaolte,  actinoHte.  At  Boger'a  ore  bank,  titanlte,  sot 
phur  I 

Dan  River. — OpalesceDt  quartz,  anthracite  and  bituminous  coal,  prochlorlte,  honatlt^ 
magnetite. 

Qamianton.— i%MA  yiooA.   2  miles  east,  serpentine,  calcite,  garnet. 

Peter*!  OmA.— Sulphur. 

Saoratowu  Mountain.— /towZumyte,  asbeatOB. 

Snow  Ore^— Fhlogopite,  granular  calcite,  agate,  amethyit,  l^BUte,  ja^>er,  hematite^ 
albite,  pyrolusite. 

StcweabmY. — Bock  crystid,  anthracite  and  bituminous  coaL 

SUBBT  Oo. — Mnguetic  iron-ore  beds  at  numerous  locnlities. 

I>obBon.— Pyrolusite,  tnlc  lo  greeo  crystals,  serpvotine.  steatite,  actlnolite,  brcunnerltc^ 
magnesite,  magnetite,  cblorite,  wad.   NearDobson,  maguetite  in  prochlorite. 
Ararat  River. — P^rite  1  magnetite  1  garnet,  white  cyanite  1 
Oheatnid  Monntaui. — Oclalwdral  magnetite  1 
Pilot  MonstalB.— Talc  I 

SWAiv  CO.— Bryson  Olty.— RutUe,  zcdsite,  Umonite  after  pyiite. 
Oconaluftee  River. — Gold,  catena  (argentiferous),  pyrite,  cbaloopyrite. 
A  NicholB's.— Pyrolusite,  cnalcodte,  tourmaline. 
Qnallatown.— Gold  in  placers. 

TBANSTLTANIA  CO.— Boyston  River.— Gold  in  placers,  granular  calcite,  limonite. 
Brevard. — Chlorite,  graphite,  limooite  after  pyrlte,  kaolin. 

Elsewhere —Pyrite,  chalcopyrlte,  rose  quartz,  pyrrhotite,  tourmaline,  graphite.  Near 
mouth  of  Looking-glass  Creek,  kaolin. 

mmnr  Co.— Gold  in  numerous  veins  and  beds  moatly  associated  with  galautand  sphalerfte. 
Pewter  Mine. — Electmm. 

Stewart  Mine. — Qold,  Oeetrum,  galena,  sidialerite,  pyrit^  axaent^^yiite,  i^Tomorphile. 
Walkiqi*a  ISine.— Barite  I,  granular. 

WAKE  Co.— Northwest  oomer  of  county— Serpentine,  ubestn^  actlnolite  steatite 

cyanite. 

Raleigh.— TZmmtte,  graphite,  smoky  quartz. 
Graphite  I  at  Tucker  s  Mill. 

WATAcaA  CO.— Beech  Mountain.— Fine-grained  g<Uena,  pyrlte,  magnetite,  hematite.  At 
Pogie,  galeaa. 

Oooke*B  Oap.— Arsenopyrite,  hemeUite,  magMtUe,  itacolumyte,  limonite,  martite. 
Rich  Mountain.— Hraid  of  Cove  Creek,  i^romite,  quartz  crystals,  actlnolite,  chryBoUte 
epidote,  penuinite,  iremolite. 

Elk  Knob,— Pyi-ite,  chalcopyrite.  pyrrhotite,  epidot^  limonite,  garnet. 
Flannery  Mine. — Argentiferous  galena. 
Boone  Fork. — Quartz  crystals  (floe). 

Elsewhere.— Gold  in  placers,  galena,  fluorlte,  epidote,  limonite,  magnetite,  cyanite.  talc, 

chromite,  cblorite,  ilmeiiite,  asbestus. 

Wilkes  Co  — Brushy  Mountains.— Asbestus. 

Elk  Creek. —Galena,  cerussite, 

flint  Knob.— Gnleua  (argentiferous),  pyrite. 

Slkls  Oreek.— Barite,  limoniie.  galena,  cerussite. 

Honey  Oreek. — RuUle  lu  acicular  crystals  in  brownish  amethyst. 

Trap  Hill  Mine.— Galena,  pyrrhotite,  chalcopyrite  (auriferous),  pyrlte,  rutfle,  garnet,  tour- 
maline, magnetite 

Elsewhere.— Graphite,  corundum  mostly  altered  into  cyanite,  pyrite,  ^nUa,  mixture  ol 
mnscoTlte,  margarite,  etc.,  resulting  from  the  alteratlcm  of  cyanite. 

Tadkih  Co.— Near  TadUnville.— Gold. 

BolMon*s  Mine.— Magnetite,  tremolite.  magnetite.  '  At  East  Bend  and  elsewhere. 
Jomesville.— l^rlte  in  cubes  in  slate,  chalcopyrite. 

Tavobt  Co.— Oraasy  Knob  (Black  Mountains).- Cyanite,  muacorlte. 
Black  Mountain.- Graphite. 

Bald  Mountain,— Grayish  green  actlnolite,  magnetite. 
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Eampton's,  Mining  Greek. — Chromite,  chalcedony,  eoBt&ttte,  tremolUe,  actinolite.  asbestr.\ 
dtryaolite,  ortlioc:)ase,  talc,  SLTpcotine,  dewtiyliCi:,  peouinite,  magne^te.  ep^Me  in  fine  giees 
raystals,  bronzite.  bornbteude,  procblorite  (?). 

Harrioana  Mountain. — Cyanite,  itttinite.  muscovile. 

IUt*!  Mloa  Mine. — Fluorita,  pseudomorpbous  after  apatite,  yttrocerlie  (T),  ierjfi.  cmei 
^rcoD,  TUtile,  miueovite,  alao  a  scaly  pink  variety,  orthoelttse,  tourmaUne,  block  and  3ren<ivi>A 
green;  kaolinite,  columblte,  apHtite*,  monazile,  autunite,  amazon  stone,  cyanite,  albltc.  aaakj 
qtiartz,  quartz  c^alala,  actinolite,  talc,  glassy  feldspar. 

Sonth  Toe  Rivw.— Aluscovite,  garnet,  hyalite,  gummfle,  autunite,  garnet. 

Fmffit^.— Corandum,  muscovite,  asbestus,  j^rnet,  penninite  (I),  talc,  chrysotile,  fibrotu 

talc. 

Toung'a  Bfline.— Chlorite,  serpentine,  chtyaolite,  chromite,  talc,  asbestus.  tremolite,  pyiitt 

mangnnesu  faroet  aud  garnet  fryslals,  hronzlle,  tourmaline,  muscoTite. 
Presnell  (Toung's)  Mine.— Muscovite,  albite,  apatite,  autunite. 
Oibb'a  liflUne.— Muscovite,  albite,  garnet,  glasKf  feldspar. 

OuggMihaim's  Mine.— Muaeovite,  albite,  manganese  gaiziet,  apotite,  hynlite,  tonnnaliBe, 
autunite. 


SOUTH  CAROLINA. 

The  chief  economic  minerals  of  South  Carolioa  are  gold  and  calcium  phosphate.  The 
belt  extends  from  the  N.  Carolina  border  southwest  across  the  counties  York,  Litmcaster.  Cbes- 
terfleld  (iocl.  the  Brewer  mine),  Kersbaw,  Fairfield,  Union,  SpartaDbuigh,  Greenville,  Pickem. 
Abbeville ;  there  are  also  auriferous  gravels,  chictly  in  York,  Union,  and  Spartanlnirgh  C'o«. 
(Mln.  Res.  U.  S.).  The  phospbatlc  deposits  are  In  Cliarleaton,  Berkeley,  Colleion,  and  Ueaa- 
fort  Cos.,  aa  noted  on  p.  769. 

Abbbtillb  go. — Oakland  Qron. — Odd  (Dom  mine),  galeua,  i^romorpbite,  omethyit, 
garnet. 

AhbebboH'  Oo. — Near  StoreviUe. — Zireouf  red,  brown,  gray,  and  black,  in  the  aurAKv- 
soil.  Host  abundant  at  Thompson's  and  at  Strickland's.  Also  columblte,  ferguaontte.  mae- 
netite,  and  Ilmenite.  Corundum  in  crystals  and  massive,  in  the  soil  aud  in  place,  at  Tbomp- 
sod's  and  elsewhere  in  the  vicinity.  Muaeovite.  with  some  columblte,  at  Wharton's,  near 
the  Savannah  River.  Garnet  (spessartite)  at  Island  Ford,  Rocky  River,  (Mote. — ^Three  hundred 
pounds  of  zircons— some  of  over  2  oz.— were  gathered  hand,  In  about  two  weeka,  Ana  the 
region  about  Storeville,  in  1888.— Hidden.) 

Pendleton. — Actinolite,  galena,  kaolin,  tovrmaline,  ttreon. 

Oheovree  Valley. — Gtalens,  tourmaline,  gold. 

Chesterfield  Co.— Gold  (Brewer's  mine),  talc,  chlorite,  pyrophyllfte,  i^rrite,  natlfc  bis- 
muth, bismuth  carbonate,  red  and  yellow  ocher,  whetstone,  enargite. 

GBBBBTILLE  OO.— Near  Marietta,  polycrate!  (pure  black  and  a  yellow  hydrated  varietTv 
uraninUe  (nivenite),  alkmite.  On  Oati  Creek,  on  Baynes'  land,  pyromorphite  and  cerunte) 
(argentiferous);  on  Tankeraly'a  land,  titanite,  xircon,  and  corundum.  Near  Uganvill^  liicoD 
(pyramidal)  in  surface-aoil. 

Also  galena,  kaolin,  chalcedony  in  buhratoae,  beryl,  graphite,  epidote,  UmrmaUM. 

KSB8HAW  Oo.—Ru.tae, 

XtAKOABTBB  OO.— Oold  (Hale's  mine),  talc,  chtoille,  cyanite^  itacolamyt^  pyrite.  Gold 
at  Blackman'a  mine,  Hassey's  mine,  Ezell'a  mine. 
ItAUBBHB  Oa— Corundum,  damoarite. 
NBWBBBBT  Co.— Leadhlllite. 
Pjokehs  Co. — Gold,  manganese  ores,  kaolin. 
RIOHLABTD  Co.— Cbiastolite,  novaculite. 

SFABTANBTTBaH  Co. — Magnetite,  chalcedony,  hemattte.  At  the  CowpeoBtViacaiiie, ffr&fUH, 
limestone,  copperas.    Morgan  mine,  leadhillile,  pyromorphite,  cerussite. 
UHION  Go.— Fairforest  gold-mines,  pyrite,  clialcopyrite. 
ToBK  CO, — Gh)ld  at  Magnolia  mine;  whetstones,  withnite,  barite,  tetradymtte. 


aaoRaiA. 

Gold  is  present  over  a  considerable  portion  of  the  slate,  particularly  the  nortbera  part;  it  b 
mined  both  in  ciuai-tz  veins  and  as  placer  depoi^ils,  thus  in  Biirton.  Lumpkin,  Rabun  Cos.;  sho 
in  Lincoln,  Wilkea  Co.s.,  etc.  (cf.  p.  18).  Hematite  is  also  mined,  as  in  Dade,  Cherokee,  and 
other  Dortliem  counties;  also  limoolte  in  Polk,  Flnyd  Cos.,  etc.;  pyroludte  at  Carterarilie, 
Bartow  Co.  There  are  also  phosphatic  deposits.  The  corundum  belt  extends  aczosi  N.  aBd& 
Carolina  to  the  northem  part  of  this  state  as  noted  on  p.  213. 
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BabTOW  00  — OarteraviUo,  BUgall,  Allatoona,  barile  OartemUle  graphite,  pyroluiite 
(mined).   Stegall  Station,  graphite. 

BDBXB  and  SOSITEV  OOB.— Hyalite. 

OHBBOKBB  Cu.— At  Canton  BUne.  chalcop;rite.  galena,  claiisthallta,  plumtNMrummite* 
hltchcockite,  ar»enopj/riU,  iHothanite,  karrinte,  cantonite,  pvromorphite,  automolTle,  zinc, 
stauroltte,  cjanite.   Ball-Grouud,  spodumene.   Mines  of  hematite. 

OitABK  00.— Olarkivilla.— Gold,  aseneiime,  zircon,  lutile,  cyanite,  hematite,  garnet, 
quartz. 

FAwnr  OO.—SUmrolite  !  chalcopyrlte. 

HABEBIHAM  Oo.—Qold,  pj^rite,  chalcopyrlte,  gaUna,  ompAiStffe,  garnet,  quartz,  kaolintte, 
soapstoue,  chlorite,  rvUle,  Iroo  ores,  tourmaline,  ataurolite,  zircon. 

Ball  Oo. — Gold,  quartz,  kaolin,  diamond.   CkdnacriUe.  corundum,  margartte,  etc. 
TTPAWP  Oo. — Molybdenite^  quartz. 

LEE  CO.— At  the  Chewacia  Lime  Quarry,  dolomite,  barite,  quartz  erpstaU. 
ZjIHOolh  Co.— Lamiiie!  rutile  !  hematite,  cyanite,  Wmenitt,  pyrophjfllite,  gold. 
LiruPKiN  CO  — At  Field's  gold-mine,  near  Dahlonsga,  Mrad^mtte.  pyrrhotita^ 

chlorite,  ilinciilte,  allanite,  apatite. 
FAULDINQ  CO.— Dallas,  pyrite. 
FOLK  Oo. — Various  limooite  mines. 

RABUN  Oo.  — Gold,  chalcopyrite,  museoviie,  bertfl,  corundum. 
^AVLDnra  Co.— Tetrad ymite. 

TOWITS  Oo.— Hiawaasee.- C&rundum,  pink,  millerite,  genthite. 
VASHOraTOH  Oo.— Near  Sanndenrllle,  vaaveUUe,  fire.<ipal. 
WUITU  OO. — RaixxMlwe  Valley,  diamond. 


Tb«  pbosphatic  depnsius,  wliicli  have  come  into  prominence  since  1888,  are  noted  on  p.  769; 
cf.  alao  Wyatt's  work  mentioued  on  p.  1037. 

Near  Tampa  Bay.— Limestone,  sulphur  springs,  chalcedony,  agate,  tSS^fiad  ahtUt  and 
conUt, 


Hematite  is  extensively  mined  in  the  northern  half  of  the  state;  this  Industry  is  of  recent 
development  and  has  gained  great  importance,  the  center  is  at  Birmingham,  JeflTerson  Go. 
(cf.  p.  216).  There  are,  further,  timonite  deposits,  as  in  Cherokee,  Etowah  Cos..  etc.  Gold 
also  occura  in  quartz  veins  and  gravela  as  in  the  adjoining  states,  thus  In  Talladego,  Clay 
Cos.,  etc. 

Bibb  Co.- Oentrevllle. — Iron  ores,  marble,  barite,  coal,  cobalt. 

OHAMBEBs  Co.- Near  La  Fayette,  steatite,  garnets,  actlnolite,  ehlorite.  East  of  Oak 
Bowery,  steatite. 

CHILTOK  Co. — Mttseovite,  graphite,  limonite,  rutile* 

Olsbctrhb  Oo. — At  Arbaoooohee  Bfine,  gold,  pyrite,  and  three  miles  dlstaDt,  cyanite, 
garnets.    At  Wood's  Mine,  black  copper,  azurite,  ehalcopyrUe,  pyrite. 

Olat  Oo.—SteaiUej  magnetite.   Near  Delta  and  Ashland,  mntaeovUe;  southeast  of  Ashland- 

cassiterite. 

COOSA  Co.- Tantatite,  gold,  muscovite,  cassiterite,  rutile,  mica.   Near  Bradford,  zircon. 

aoruTidum,  asbettua.    Near  Rookford,  tantalite. 

JSFFEBSOH  Co. — Birmingham. — Hematite  mines. 

RANDOLPH  Co.— Gold,  pyrite,  tourmaline,  muscovite.  At  Loulna,  poreelain  clay,  garnet. 
TALLADEO-A  Co. — Limonite. 

Tallapoosa  Co.— Dudleyville. — Corundum,  margarite,  ripidoUte,  spinel,  tourmaline, 
actinolitf,  steatite,  asbestus,  chrysolite,  damourite,  corundum  altered  to  tourmaline  (containing  a 
nucleus  of  corundum),  dudleyite. 

TtTSOALOOSA  Co.— Galena,  pyritei  rlvianite,  limonite,  caldte,  dolomite,  cyanite,  steatite, 
quartz  crystaU.  manganese  ores. 


FLORIDA. 


AZiABAlSA. 
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ZiOUISIANA. 


Rock  salt  (halite)  Is  mined  ftt  Pettte  Anse  Is.,  Saint  Mary's  parish,  4  miles  west  of  Venoiltiai 
Bay.  The  deposit,  of  Tertiary  a^,  is  of  considerable  extenl  and  is  still  produdiTe  <cf.  p.  15^ 
Gypsum  Is  nuned  in  Calcaaieu  parish  near  lake  diaries;  there  is  also  here  a  bed  of  niilit 
sulphur. 


BUBNBT  Co. — Calcite  rhombobedrons  in  Bat  Cave  on  D.  6.  Sherrard's  land  on  ^dig 
Oreek ;  litbograpbic  limestone  in  ledges  on  Wood's  land  and  elsewhere  in  the  neigbborbood' 
veauvianite,  h^aonite,  near  Oleu  Oreek.  "Balls"  of  iron-ore  in  rond,  on  the  route  to  XJano  OLE. 
near  Colorado  River;  epidote,  at  Dupre'a.  Crystals  of  quartz,  orthoclase,  pyrite,  and  epidotc, 
occasiooally,  at  "  Capitol  Rook." 

Bearer  Oreek  Dlstr.,  ^lena. 

Also  ^Mfingly  casoltente. 

OaSS  Co.,  also  tSABiOV  Co.,  and  elsewhere  in  eastern  Texas.— Iron  ores,  chiefly  Umoofte. 
BSWABBS  OO.— Ni^iTG  sulphur. 

BL  Paso  OO.,  etc.— In  the  Trans  Pecos  r^^n,  gold,  native  silver,  cerai:g7rite,  and  oOier 
silver  ores,  native  copper,  dialcopyrite,  chalcodte,  galena,  zinc  ores,  wulfenite,  etc.;  also  copro- 
descl<^te  (Clarke). 

OiLLBiPiB  Oo.— -Magnetite,  hematite;  further,  garnet,  beryl. 

ItAHPASAS  OO.— Iiampasas.— Celestite  crystals,  sometimes  of  gigantic  i^. 

IiLAKO  CO. —Near  Blnfton  (5  m.  south).— At  Barringer's  mine,  gadotinite!  jfibiaSU, 
rototandits,  fergutoniia  (several  varieties),  and  allaniic,  all  in  large  masses,  rarely^  as  crystals:  tlso 
thorogummtte,  niveniie,  gummiie.  molybdenite,  molybdite,  cyrtoiite,  fluorite,  teogerite(X 
orthoclcue  in  large  crystals,  msfnetite,  martite.  and  rarely  quartz  crystals  in  open  pockets.  At 
Hiram  Castner's,  1  m.  S.,  gadoSnSte,  fergusonlte,  and  cyrtoiite.  In  a  coarse  gtanittc  veia.  Ako 
huge  orthoclase  crystals. 

Bahyhead  Dlstr. — At  the  MexIcaD  Diggings,  galena,  chalcop3^te.  tetrabedrite. 

Also  azurite,  malachite;  further,  gold,  magnetite,  hematite,  limonile,  cassiterite.  • 

BffASON  Co.— Iron  ores,  manganese  ores  (Splller  mine,  south  of  Fly  Gap),  gilcn^ 

cassiterlte. 

MITCfHELL  CO.— Itock  salt  near  Colorado  City  at  a  depth  of  860  ft. 

TOM  OREBV  Oo.— Native  sulphur. 

Tbatii  Oo. — Celestite  at.  Mount  Bonuel,  near  Austin. 


HOT  SPHlira  and  Qabimsb  COS.— In  the  elseolite-syenite  and  related  rocks  cf  Magiut 
Cove,  near  Hot  Springs,  etaolite,  biotite,  orthoclase,  garnet,  iehorUmxie,  pyroxene,  agirik! 
eudiaigle !  (eucotiie),  titanite,  asirophyllitc.  ilmeulle,  magnetite  (iocl.  lodestone),  microcline, 
apatite,  ozarkite  (thomaouite);  cancrinite  (secondary),  fluoiite,  wollastonlte,  natrolite,  apophylliii!, 
muuganopectolite,  bruclte.  Also  in  leudtic  dike  rocks,  paeudthUueiie  (lencite  altered  to  sauidine. 
etc.  p.  42^),  elEeolile,  pyroxene,  segirile,  melanite.  titnnile.  Further  as  a  result  of  contact  meta- 
moi'phism,  in  sandstone  and  uovaculyte,  ^uarte  cryatala!  in  the  Crystal  Mts.,  also  brookUe! 
<arkatisite,  in  part  alt.  to  rutile),  rutiU!;  in  calcite,  perovtkite!  (d^eaualyte),  bydrotilaoite, 
monticeUite  !  aptitite,  vesuvianite,  pblogopite.    Also  wavellite,  thuriugite. 

At  the  Potash  Sulphur  Springs  region,  eleeolite  and  sodalite  syenite,  virith  characteristic 
species,  also  as  contact  minerals,  natroxonotlite  (near  wollastonite),  apatite,  quartz. 

Also  rectorite,  in  tlie  Blue  Mt.  mining  distr.,  Marble  township,  24  miles  north  of  Hot 
Springs;  further  manganese  ores. 

iHSBPElfSEKOE  and  TZARD  Cos. — Manganese  ores,  iocl.  psUomelane,  braunite,  pyn> 
luaite,  wad. 


*  See  Arkansas  Geol.  Surv.  (J.  C.  Branner).  Report  for  1888,  toI.  I,  pp.  S74-SSS, 
T.  B.  Comstock.   Also  on  the  manganese  deposits  of  the  sute.  Rep.  for  1890,  vol.  I,  Fenrow; 

these  deposits  include  (1)  the  Batesvillc  region,  chiefly  in  Independence  and  Lsard  Cos.,  ud 
(2)  tlie  region  in  the  southwestern  part  of  the  state  extending  from  Pulaski  Co.  to  Polk  Co.  and 
Indian  Territory.  On  the  igneous  rocks  of  Arkansas,  chiefly  of  the  eteolite-CT'enite  type,  al» 
\\i  part  leucitic,  and  their  associated  minerals,  e.K.  Fonrche  Mt.,  Pulaski  Co.,  of  Saline  Co.,  and 
of  the  Magnet  Cove  region.  Garland  Co.,  see  Rep.  for  1890.  vol.  fl,  by  J.  Francis  William 
Considerable  deposits  of  bauxite  occur  in  Saiina  and  Pulaski  Cos.  Antimony  mines  occur  is 
Sevier  Co.  in  the  southwestern  corner  of  the  state. 


TBXAS. 


ARKANSAS.* 
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XiAWSEKOB  OO. — SmithBonite,  dolomite,  galeua,  uiler.    At  Oalamine,  Bmithsooite. 

MABluN  OO.— Wood'i  BSine.— SiftithsonUe,  hydrozincile  (marioDite),  galena.  Poke 
bayou,  brauaiu  t  Morning  Star  tuiae,  yeUou>  mniihtoniU  (coutainiog  (^mium,  "  turkey-fat  ore"). 

MOHTaoHERT  Oo.  —  Varlscite,  VavelUte  and  qut¥r»;  mangaDen  ores;  galena,  tetrafaediite, 
twuraouite,  cerargyrite. 

NSWTOH  OO.— Snaeda  Greek.— Newtooite. 

POLK  OO.— Manganese  ores,  incl.  bog  manganese,  etc. 

PtruiSKi  Oo.— Kellogg  Mine.— 10  m.  north  of  Little  Rock,  MraA«frA«.  tennonM^ 
nacrite,  galeDa,  splialerite.  quartz,  bauxite. 

SALINE  Co.— £lseolite,  astrophylHte,  eudialyte.   Rabbit  Foot  mine,  millerite,  bauxite. 

SBVIBR  Oo. — ^In  the  Antimony  district  (northern  part  of  county)  on  the  CoBsatot  river,  at 
the  Stewart  Lode,  etc..  ttSmUt^  atibiconita,  bindheimite,  jameaonlte,  sinkenlte,  dufiralte,  eleo- 
norite. 


MISSOURI. 

For  the  distribution  of  the  lead-mines,  wbicb  are  of  great  importaoce,  see  page  SO.  Mine 
la  Motte,  aud  some  old  openitigs  in  Madison  Co.,  afford  cobalt  and  nickel  ores,  associated  with 
theealeua;  the  amount  of  these  ores,  however,  does  not  exceed  1  to  8  p.  c.  of  the  lead  ore. 
At  Granby,  Newton  Co.,  and  Aurora,  Madison  Co.,  calamine  is  abundant  in  the  surface  ores, 
but  below  a  depth  of  about  100  feet  gives  place  to  sphalerite.  In  other  sections  of  central  and 
southwestern  Missouri,  sphalerite  is  ue  prevailinj^  ore.  Smithsonlte  is  very  rare  in  the  aouthwest 
region,  so  much  so  as  to  be  a  mineralopcal  curiosity.  At  Caribaee  in  Jasper  county,  smfili- 
sonite  occurs  massive  and  crystalline,  formed  by  a  pseudomorpTiic  replacement  of  irregular 
masses  of  limestone  included  in  the  ore  body,  at  the  Porter  mines.  Sphalerite  is  now  the  most 
abundant  zinc  ore,  aggregating  more  than  90  p.  c.  of  the  total  production.  The  ores  of  this 
region  were  originally  deposited  as  galena  and  sphalerite,  the  other  minerals  being  formed  by 
their  oxidation  aud  decomposition  (Jenney).  Gold  has  been  found  in  the  drift  sand  of  Korthera 
Missouri  (Broad  head). 

ADAIR  Oo.— OOthite  In  calcite. 

Burton  oo. — McCarrow's  mine,  pickeringfte, 

OOLE  Oo.— Old  Oircle  Diggings  and  elsewhere.    BarUef  galena,  chaIcoi>yrite,  malachite, 

azurile,  pyrite,  calcite,  calamine,  sphalerite. 

OooF£R  Oc— OoUlni   Miiw.— Malachite,   azurlte,   cfaalcopyrite,   mUhmmiU,  gatenOf 

aphalerite,  liinouite. 

Orawford  oo.— At  Scotia  iron  bed.  hematite,  amethyst,  gAthite,  dufrenlte  at  the 
Cherry  VuUey  mines,  cacoxenite,  malachite. 

DADE  oo.— Smithsonlte. 

Franklin  Oo. — Oove  Mines,  Virginia  Mines,  and  Mine  &,  Burton. — Qalena,  minium, 
cerussitb,  augleaite,  barite.  At  Stanton  iHipper-miue,  native  copper,  chalcotrichite,  malachite, 
azurite,  chalcopyrlte.    Also,  Mexican  onyx. 

Iron  Ou. — At  Pilot  Knob  and  Shepherd  Mountain,  hematite,  magnetite,  limonite, 
manganese  oxide,  bog  manganese,  serpentine,  talc. 

Jasper  Co.— Joplin  Minos. — Crystallized  galena!  often  octiihedral,  «pAfli(fnfe.'  pink  and 
white  crystallized  dolomite,  crystallized  ealeite!  in  scalenohedrons  with  curved  faces,  bitumen, 
mareatiie  !  greenockite  coating  sphalerite,  chalcopyrite  in  small  sphenoidal  cryatiils. 

Webb  City  and  Carterville.— Galena,  crystallized  sphalerite,  rubp  blende  (small  brillisnt 
crystals  of  transparent  ruby-red  or  garnet-colored  sphalerite,  adhering  to  massive  sphalerite  and 
dotomite),  cmtalltzed  marcasite,  occasionally  in  brilliant  iridescent  crystals,  ferro-goslarite. 

At  the  Cava  Springs  ninei,  near  Kansas  boundary,  crystallized  pyrite  associated  with 
sphalerite. 

At  the  Bmptra  mlnei,  Si  miles  southwest  of  Joplin,  galena,  ^p^terite,  greenodtite,  mat- 

casite,  barite. 

Jefferson  Oo.—YmUtPt.— Galena,  eermrite,  aneleaite,  ealamiM,  Bmlthsoaite,  sphalerite, 
hydrozlncite,  chalcopyrite,  malachite,  azurite.  pyrite,  darite,  witherite,  limonite. 
Fmmet  Mines.- Galena,  barite/  rnnWiaoniul  pyrite,  limonite. 

bAWBENOE  OO. — Aurora  Mines.— Galena,  sphalerite,  crystallized  haiamins^  ceniasite,  dok>- 
mite,  zinciferous  tallow  clay,  crystallized  ealeite. 

Madison  Co.— Mine  la  Motte.— Galena/  c«ru$tUe!  tiegenite  (nicfcel-linnseite),  smaltite, 
adioiite  (earthy  black  cobalt  ore),  bog  manganese,  mareatite,  chaleopj/riie,  malachite,  caledonitc^ 
plumbogummite,  wolframite,  aragonite. 
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At  Binaleitt  Bilvax^mlne,  galena  (argeatiferous),  9pitaleriu,  vs^ramUe,  pgrUe,  qoftni 
muitcovite,  actlnolit^  fluorite,  tungsUte  (common).  i&Jao  aisenopyrite,  almandite^  lepidolite  :c 
graDite. 

MOBO-Air  Co.— Oordray  Diggings. — Oalerut,  sphat&riie,  crystallized  barite.  At  Flortnrt. 
flat  crysUils  of  barite  banded  with  light  blue.  In  the  eastern  part  of  the  cotmly,  crystaUuc^ 
sphalerite. 

NEWTON  Co.  (adjoins  S.  £.  Kansas). — Oranbjr  Mines. — Qalena!  mimetite  on  galena  (ii.n>i. 
effnusite,  calamine/  tphaleriU,  smilhsonit^  hydrozincite,  burattte,  greenockite  (on  sphaleritt-.. 
pyromorphite,  dolomite,  caicitsi  bitumen,  lliecerusdte  and  calamine  occur  In  staJactiie$  ia 
small  caves  in  the  upper  parts  of  the  ore  bodies.  Zinciferous  tallow  clay  is  also  very  atniudu! 
la  the  upper  parts  oi  the  ore  bodies. 

FUTTIS  Co. — Near  Smithton  and  Sedalia,  bariU  in  flat  crystals  banded  with  white. 

ST.  FBANOOIS  Oo.— Iron  Mountain.  — Specular-bemalite,  ilmenitc,  limonite,  rbodocbrosiu 
in  Beams,  mangano-catcite,  calcite,  hessonite,  apatite,  tuugstite,  wolframite. 

St.  asiiETlBTB  Co.— At  the  Oomwall  Ooppsr-minei,  ehaleoptfriU,  cuprite,  malachiie. 
azurlte,  corellite,  chalcocite,  bomite,melacontte,  chalcanthite,  <^Tysocol]a. 

ST.  I1017I8  Oo.— Near  St.  iMvdM.—MRleriie  (in  the  Subcarboniferona  St.  Louis  Umestow. 
largely  a  magnes^  limestone)  with  ealeiiel  and  cryst.  dolonUta,  buite,  fiuoriu,  anhydrite, 
gypsum,  stronttanite. 

Oheltenham. — Gyptutn  in  clay.   Quarantine,  magnesite. 

WASHnraTON  Oo.— At  Fotoai,  galena,  ceruMite,  anglesite,  barite. 
WATHB  Ou.— Granite  bend,  copiapite  (rare)  on  pyrite,  hyalite. 


TaNKBSSBB. 

Hiere  are  copper  mines  in  Polk  Co.;  extensive  hematite  and  UmoBlte  depodts;  zinc  biImi 
In  Union  and  Jeifenon  Cos.,  etc. 

Brown*!  Oraek.— Galena,  sphalerite,  barite,  celestite. 

OLAIBOBITB  00*— OUamiM,  galena,  smitbsonite,  chlorite,  steatite,  magnetite^ 

OOOKB  O^.— Near  Bosh  Oreek.— Cacoxenlte  ?  dnfrenite,  iron  sinter,  stilpnorideiite,  l»on 
hematite. 

DATIDftON  Co.— Selenite,  with  granular  and  snowy  gyptum,  or  alabaster,  ciystallized  ud 
compact  anhydrite,  fiaorite  in  crystal^  oalciu  in  ciystats. 

Near  Naahvllle.— Blue  eetutite  (crystidlized,  fibrous,  and  radiated),  with  barUgm  limestone, 
ubydrite.   Haysboro',  galena,  sphalerite,  with  barite  as  the  gangue  of  the  ore. 

DIOKSON  Ca— Manganite. 

OBBBHS  OOr— 12  miles  from  Greeneville,  barite  in  veins  in  dolomite. 

JBFFBBSON  Oo.— MoBsy  Oresk. — Calamine,  smilhsonite,  sphalerite,  galena,  fetid  baritt 

Knox  Co.— Magnesian  limestone,  native  iron,  tanegatdS  mantlet. 

Maxibt  00.— Wavellite  in  limestone. 

MOMIHN  Co.— Whetwell,  near  House  Creek.— Barite. 

MOHBOB  CO.— Carter  Mine.— Galena.   At  Buck  Miller  mine,  argentiferous  tetnbedritft 

FOLK  CO.- I>uoktov7n  Mines,  8.  E.  comer  of  state.— Melaconlte,  chalcopyrite.  pyrite. 
native  copper,  bomite,  rutile.  zoiaite,  galena.  harritUe,  alisouite,  sphalerite,  pyroxene,  tremebU, 
mlphatet  qf  ovpper  and  iron  In  stalactites,  allopbane,  rahtite,  chalcocite  (ducktownlte),  cbtlcfr 
trichite,  aznrite,  malachite.  jn/rrhotUe,  limonite,  graphite. 

RoAHB  00.— B.  declivity  of  Cumberiand  Mta.,  wavellite  in  lltnestone. 

Setieb  Oo  — Alnm  Oove.— Atura  (in  pin  t  apiohnlte).  epsomire.  melanterite  id  shale. 

In  caverns,  epsomite.  soda  alnm,  niter,  nitrocalclte,  ftnena  marbU, 

SHITH  00 —Barite,  gangue  of  lead  vein,  fluorile. 

Smoky  Mt.— On  decHvily.  amphihole.  garnet.  stauroHte. 

UMIOH'  OO.—Stlqer'B  Zinc-mine,  Powell's  River.— Sphalerite,  calamine,  smithsoniie. 
Oaldiwell  mine,  galena. 

SBNTU0E7. 

Ahdbbboh  00.— Galena,  barite. 
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BOVBBON  CO.— FazlB  — Barite. 

BOTLE  CO.— Witherite,  also  io  Oarrard  and  Lincoln  Co*. 
Olimton  Co.— Geodes  of  (juartz. 

ORITTBNDBV  Oo.— Oolnmbla  BUnoi.— Galena,  fluorite,  calclte. 

BDMOHDSOH  CO.— At  Mammoth  Oava,  gjfptum  roMiieil  calclte  stalactites,  Diter. 
epsomite. 

FATETTB  Co.— 0  m.  N.  £.  of  Lexington,  galena,  barite,  witherite,  sphalerite. 
IiirnrosTOH  Co.— Near  the  line  of  Union  Ca,  galena,  clialcopyrite,  laige  rein  of  fluwite. 
IiYON  Co.— HddyviUe.— Vivianile. 

Merger  Oo.— At  MoAfea,  fluorite,  pyrite,  calcite,  barite,  eeleitite. 
MOVBOB  CO.— Soli^nr  Uclc— Sphalerite,  galena. 
Owav  Oa— Galou.  barite. 


Bainluidge  (Copperas  Mt.,  a  few  miles  east  of  B.).— Calcite,  barite,  pyrite,  copperas,  ainm. 
Oanfield  and  Ellsworth.— ti'vptum/ 

Jakm  Bri*.— Green  or  StronUan  Island,  eelaUU  I  Put-in^Bay  Island,  tujpAiir  /  calciteL 
1WnV*"g  Springs.— Ilemalite. 
Whit*  Hons*.— Celestite,  calcite. 
Toungstown.— Rock  salt  in  borings  for  gas. 


Iiimeatone  Oavams,  Corydon  Caves,  eic.—Bpmmite. 

In  most  of  the  southwest  counties,  pj/rUe,  iron  tuMuUe,  and /MtAtfT  aiiun.  On  Bugnr 
Creek,  pyriie  and  iron  gulphate.  In  sandstone  of  Lloyd  Co.,  near  the  Ohio,  gffptum.  At  the 
top  of  the  blue  limestone  formHtion,  brown  spar,  caieUt. 

LawhENOB  Co.— Indianaitc. 

PUTWAM  OO.— B«glwfi«M.— Siderite. 


Lead  ores,  chie0y  galena,  are  extensively  mined  in  the  northwestern  part  of  the  State  (cf.  p. 

GO),  thus  in  Jo  Daviess  and  Stephenson  Cos. 

Oallatin  Co.,  on  a  branch  of  Gmnd  Pierre  Creek,  16  to  80  m.  from  Shawneetown,  down 
the  Ohio,  and  from  a  half  to  eight  miles  from  this  river. —  VioM  fluorite  /  In  Carboniferous  lime- 
stone, barite,  galena,  sphalerite,  limoiiite. 

Hahoooe  Co.— At  Warsaw,  guarit  geodet  containing  ealcUe!  chdUedony,  dolormU, 
sjAalerite!  brown  spar,  pyrite,  aragonitc,  gypsum,  bitumen. 

HABDIH  CO.— Near  Roiiolara.— CMcAs,  galena,  sphalerite,  chaloopyrite,  fflaoriU.  0  m. 
back  from  Ellzabethtovn,  bog-iron.   One  mile  north  of  the  river,  between  Elizabethtown  and 

Roslclare,  nit&r. 

Jo  DAVIESS  Co.- At  Oalmia,  galena,  calclte,  pjfrite,  sphalerite.   At  Husden'8  diggings 
g(Uena  I  apkaleriie,  mareatHe  (all  together  in  stalactites),  pyrite,  MTUWAf. 
Qulnoy. — Caidte/  pyrite. 
Scalas  Mwmd.— Barite,  pyrite. 


A.  X«OWER  PENINSULA. 

BBAVOH  Co.— Oold water.— Kidney  ore,  siderite  and  limonite. 

lOBOO  ao.  (BrngfaMw  Bm-yX—Alabatter /  gypsum. 
Anx  Oreaa  RiTer  (headwaters).— Oypsum. 

JAOaov  OO— Jackson.— Pyrite,  kidney  ore. 


OHIO. 


INDIANA 


ILLINOIB. 


POPS  CO.— Galena,  fluorite. 


laomoAN. 
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KBHT  Co.— Onad  lUpida,— G^ysitttm  (selenite),  eatdie,  dotomite,  an^fdrite. 
Gnrndvill*.— Gypsum,  etfi. 

MOHBOB  Co.— Brest. — Calette,  amethystine  quartz,  apatite,  celestlte. 
Moiiroe.~Aragonite,  apatite. 

P<^taiixPeaux.—AmethyatiDe  quartz,  apatite,  celestite,  calcite. 
Stony  Pdlnt— Apatite,  amethystiue  quartz,  celeetite,  caldte. 

TOBOULA  CO.— S.  10,  T.  18,  R.  11.— Sphalerite. 


B.  'OPPBR  PUNUraniiAr— The  pHocipal  regions  are  the  HarqueU^  HoiomiDee,  and 
Qogebic  Iron  nnges,  and  the  Keweenaw  copper  range. 

MARQtTETTB  Oo.— Presque  Xil«.— Serpentine,  galena,  pyrite,  chalcopyrite,  dolomite  dial- 
cedony,  agate,  cbrysutile,  ensiatite,  diallHgu,  olivine,  native  ci^per,  spbalent^  caldte, ctannuiai 
Fartndge  Island. — Agate  (in  niirrow  veinii  in  gabbro). 
Picnic  lalanda. — Epidote.  hornblende. 
Mount  Meinard. — Ohak-ocitc,  hematite. 
Obocolate  Rivar. — Galena,  chalcoclte. 

Marquette.— [llie  above  localities  are  not  far  from  the  city],  manganite,  galena. 
Holyoke  Mine  Diatriot.— Galena,  gold,  Bphalerite,  chalcopyrite. 

NegannM. — UematiU!  martite,  limonite,  gatJiiie,  pyrolusite,  manganite,  ^lomelane,  wad. 
benriie  !  kaolinUe,  rhodoehro$ile,  jasper,  calcite,  quartz,  orthoclase,  tourmaline.  The  Jackson  mioe 
Is  prominent  for  minerals. 

Qooaa  'Lmke.— Dolomite,  in  flesh-colored  rhombs,  on  lighter  ground  in  bluffs  N.  E.  of  lake. 

Palmer. — Ileniatile.  At  the  Wheat  mine,  rhodoeJiroaite.  dolomite,  orthocleue.  ealdte,  pyiiie, 
chalcopyrite,  ehtontoidi  especially  ^  m.  S.  of  the  town,  also  In  other  places  nearby  and  in  a  line 
from  here  to  Champion. 

lMhptiada%.— Hematite !  micaceous,  botryoidal  and  in  cubes  after  pyrite,  HmonUB.  gOtbit^ 
jasper,  pyrite,  quartz,  feldspar. 

Moss  Mountain  (near  Ishpeming). — Talc. 

Ishpemln^  Oold  Rat^.— Ropes,  Michigan  Gold,  and  other  mines,  goid,  psfritet  pynbodta 
tourmaline,  epidote,  molybdcQlte,  magnetite,  pyroxene,  dolomite,  picrolite,  pneieua  mrpailm! 
willinmsite,  chrysotile,  tale  ! 

Bnmboldt.^CKfOT-i:toMf/  tourmaline.  nu^MlAs,  hematite  (mtt/tifa),  grOnerite,  garnet 

RepabUo.— Jtfo^fi«f(te,  hematite,  hornblende,  ffomeL  N.  W.  of  the  town,  between  hen  lad 
Hichiramme,  etaurotite,  etc. 

Chamidon.— Near  the  old  furnace,  magnetite,  hematite,  grunerite,  garnet.  At  the  miae^ 
chloritoidf  gnmet.  tourmaliue,  apatite,  mutcovite,  chlorite,  vwgnetite  (lodestoae).  hematite  (smt 
iUe),  grunerite,  pyrite.  jasper. 

Miohigatnme. — Garnet,  changed  to  chlorite,  moffnetiie,  etc. 

Itaka  Mlohiganune.— On  the  islands,  e.g.  Goat  Island  and  Silver  Island,  etaurolite  In  icUl^ 
garnet,  margarite,  and  in  quartz  veins  andaltieite  I  green  apatite  !  mica,  chlorite. 

Wetmora,  Wabatar,  and  BeanfiDrt  Mines.— Llmonite,  botryoidal  and  mammillaiy. 

BARAOO  Og.— Ghraphite,  wmd,  Hmonite,  pyrite,  eqwcialiy  near  L'Anae. 
Buron  Uanda.— Native  copper  in  granite. 

ONTONAOON,  HOUOBTOH,  and  KEVTBENAW  Oos.— The  productive  copper-mines  lie  io 
these  counties.  At  the  north  end  of  Keweenaw  Point  the  copper  is  mainly  in  flssure-vdns  acros 
the  formation,  and  from  them  some  of  the  best  crystallized  specimens  have  come,  but  moet  of  the 
minesare  not  now  worked.  About  Portage  Lake  in  Keweenaw  County  the  copperoccurs  mainly 
impregnating  amygdaloids  and  conglomerates,  while  near  Rockland,  in  Ontonagon  Co.,  the  copper 
is  collected  in  fissures  running  with  the  formation.  So  many  minerals  occur  throughout  the 
district,  and  the  exact  mines  which  may  be  open  or  yield  a  particular  mineral  vary  so  from  tims 
to  time  that  only  one  list  of  minerals  is  given,  and,  further,  after  particular  mlnerala  the  iniiK 
Is  mentioned  with  which  they  are  or  have  been  most  closely  associated. 

Native  copper!  (Phtpnlx  mine),  native  silver !  chalcopyrite,  cbalcoclte,  domeykite  (Albion 
mine,  Keweenaw  Co. ,  also  Sheldon  and  Columbia  mine,  Houghton),  whitneyite  (Hougfatoal 
algodonite  (Houghton),  bomite  (Mendota,  Alt.  Bohemia,  Huron  mine),  born-silver,  melaoonite 
(Copper  Harbor),  cuprite,  manganese  ores,  saponfte,  azurite,  mahu:hite,  cbryeocolla,  jiratatt 
(Tamarack  and  Quincy  mines),  laumonttte  (leonbardile,  white),  datoUte  (ciystals  from  Copper 
Falls,  the  porcelain-like  vsr.  widcspreati,  e.g.  Isle  Royalc,  Quiucy,  Minnesota  mines),  hpulaootie. 
orthoclase  (Superior  mine),  analcite  !  (Houghton,  Phoenix,  pink  at  Copper  F&lls),  cbabazite,  aw* 
type  and  natrolile  (Copper  Falls  mine),  apophylliie  (Cliff  mme),  wollasionite  (ib.),  calette!  (la^ 
water-clear  crystals  often  inclosing  copper  at  many  places.  e.g.  Central,  Phoenix  and  Clut 
Quincy  and  Fi-anklln  and  National  mines),  ilolomite  (Phoenix  and  National  mines).  qaetU 
crystals  from  Franklin  and  Minnesota  mines,  amethystine  out  on  Keweenaw  Point),  hank 
(Centennial  mine),  witfnAtf  (National  mine). 
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lUa  Royal*.— Ifbmuttlon  and  minerals  similar  to  those  of  Keweenaw  Point ;  also  eAA>rw- 
troliU,  barite. 

IBOH,  DIOKIHSOH,  MENOHINBE,  and  DBX,TA  Oos.— Id  tliese  counties  is  the  Menominee 
iron  range,  with  ihe  usual  imu  minerals;  tbe  ores  are  mainly  soft  hematite  and  limonite,  with 
eaieite  (of  peculiar  habit  at  the  Bessie,  Melropolilan,  and  Chapin  mines),  tiderite,  e/iaieopifrits 
Chapiu  Mine),  orthoclase  (Norway),  dolomite. 

In  this  district  occur  large  crystals  of  tremoliUi  and  tUopt^  In  altered  dolomites,  e.g.  at 
Metropolitan  and  S.  86,  T.  4£,  R.  39,  also  S.  85,  T.  43,  R  80. 

Bmmvt  Wiiam.—I^/r&s,  calcite,  hematite,  martite,  chalcopyrite,  azuHte,  malachite. 

OOWBBXO  Oo. — Like  the  Menomiuee  Range,  hematites,  limonite,  jasper. 
Bessemer. — With  the  iron  ores,  calcite,  feldspar,  Itaolinite  !  aragonite,  pyrite,  dolomite, 
marcasite. 

Oopp**  Mine,  6  m.  N.  of  Marenisco. — Tha  usual  iron  ores,  and  near  by  galena,  chalco- 
pyrite. chert,  sphalerite,  pink  dolomite,  slderlte. 

AiABR,  IiUOB,  SoHOOLcmAFT,  Ohifpewa,  MAanHAO  Oos.— Formation  sedimentary  wIUi 
dolomite,  caldte,  liuorlte,  celestite.  and  bog-iron  ore  at  times. 
St.  IfBaoe^  gypsam.   I>nunmcmd  Is^  celestite. 


WIBOONBIN. 

Qalena  la  eztenslTely  mined  in  La  Fayette,  Gnmt,  Iowa,  and  Green  Cos. ;  also  sine  ores, 
smithsonite  ("dry-bone"),  and  in  the  same  re^on  sphalerite.  Iron  (hematite,  also  limonite) la 
mined  in  the  Meuominee  range,  Florence  Co.;-  m  the  Fenokee-Gogebic  raDge(inpart magnetite), 
IJncoln  and  Ashland  Cos.;  also  in  Dodge  Co.  the  Clinton  red  heimitlte  or  "  fossil  ore." 

Blue  Mounds. — Cenisstte. 

Haadlgreen  (Orant  Co.). — Calcite,  cerussite. 

Irfio  de  Flambeau  R. — Garnet,  cyuuite. 

I>ougIaa  Co.,  Left-Hand  R.  (near  small  tribntai^).— Malachite,  chalcoclte,  native  cop[>er» 
cuprite,  miilachite,  niccoHte,  tetrahedrite,  epidote,  quaitz  crystuls. 

Madison  (Dane  Co.).— Quartz  with  secondary  enlargements  (Potsdam  sandstone  of  C.  & 
K.  E.  R.  R.  cut). 

Marshfield  (Wood  Co.\— Graphite. 

Mineral  Point  and  vicinity,  in  8.  W.  counties  of  Wisconsin. — Copper  and  lead  ores,  chryso- 
colla,  euurUef  chalcopyrite,  malachite,  galena,  cerusslle,  an^^fM^  (rare),  leadhillite?  sphalerite. 
pyrite.  barite,  calcite,  mareoHte,  amiVieoniie !  (includitiK  pseudomorphs  after  calcite  and 
sphalerite,  so-cnlled  "dry-bone"),  calamine,  borulte,  hydrozinclte,  melanterite,  sulphur. 
Shullsburg,  galena  !  sphalerite,  pyrite.    At  Emmet's  digging,  galena  and  pyrite. 

Montreal  River  Portage. — Galena  in  gneissold  granite. 

Penokee  and  Menominee  Iron  Ranges  S.  of  L.  Superior.  HemaUie,  magftetite,  $idMit»t 
flctiuolite,  garnet. 

Plum  Greek  (Pearce  Co.).— Diamonds. 
Sank  Co.— Hemailte,  malachite,  chalcopyrite. 
Scales  Mound.— Barite  crystals. 
Tomah  (Monroe  Co.). — Glauconlte. 
Wanwatosa  (Milwaukee  Co.).— Celestite. 

Wisotmaln  River.— Kaolin  (near  Grand  Rapids),  serpentine  (bek>w  mouth  ot  Coi^iwr  BiTsr), 


MZKNBBOTA. 

Hematite  and  magnetite  are  extensively  mined  as  ores  of  Iron  In  Itasca,  Bt.  Louis,  Lake, 
and  Cook  counties;  labradorite  (anorthite,  R.  D.  Irving,  Mon.  6,  U.  9.  G.  Survey,  p.  488  «(«?.) 
occurs  in  huge  blocks  in  diabase  and  even  forms  mountain  masses  around  Little  &tganaga  l^e; 
several  species  of  zeolites  are  abundant  at  many  points  in  the  diabase  rocks  of  the  N.  uiore  of 
Lake  Superior,  e.g,  in  Cook  Co. 

Brown  and  Nicollet  Cos.— Geodes  and  lenticular  masses  of  calcite. 

Oarlton  Oo. — Amphibole  (actlnolite). 

Chisago  Oo. — Calcite,  copper,  dolomite,  epidote,  malachite. 

Cook  Co.— Agate,  spophyllite,  bomite,  barite,  chlorite,  copper,  gold,  graphite,  hematite, 
labradorite,  laumoniite,  Uummnite,  Untonite,  magnetite,  ilmenite,  chrysolite,  silver,  sphalerite* 
sUlbite. 

Fillmore,  Houston,  and  Winona  Cos.— Calcite  (travertine),  limonite  (pseudomorph  after 
marcasite  of  the  cockscomb  form). 
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Ooodluie  Oo. — Ametbyst  aud  chert  Id  caTftfes  In  dolomite. 

Hennepin  and  Ramsey  Cos.— Calcite,  pyrite,  seleuite. 

Wmo*.  Co.— Hematite,  magnetite. 

Kanabec  Co.  — Muscovile,  amplilbole  (actinoUte). 

Lake  Oo. — Hematite,  lalinidortle,  magnetite,  ilmmlte,  cbiyiollte. 

Morrison  Oo.— Acliuolite,  garnet,  liyiwrstbeiie,  cbtyBolite,  quartE,  ftanroUte. 

Olmsted  Oo.— Gold  in  small  placer  deposits. 

Pine  Co.— Copper,  epidote,  thomsonite? 

Pipestone  and  Rook  Cos.— CntHiiite. 

R<Hiwood  Oo.— Amphibole,  ortboclase.  red  ocber,  lignite. 

Ren'^rille  Oo.— Quartz  io  partially  Ulled  veius  in  gDeiss. 

8t  LoalB  Oo.— Hematite,  ealcite,  copper,  chlorite,  dialU^  and  labradorite  io  large  deand 
fingments  from  tbe  gabbro,  epiilote,  fluonte,  hematite,  heulandite,  titaniferooa  magnetiie,  quaitx. 
Todd  Oo. — Apatite  and  epidote. 
Washington  Oo.— Sphalerite. 
Tallow  Medicine  Oo.— Ortboclase. 


IOWA. 

Galeoa  Is  extensively  mined  Id  the  north-eastern  part  of  the  state  near  the  Hlatarippl  rlnr, 
thus  in  ClaytOQ,  Allamakee  Co.  (p.  50). 

Dnbuqne  IieadBSinea,  and  elBewbere. — Qalerut!  cakHe,  tphaierita,  blaok oxide  o/mangaaew' 
barite,  pyrite.   At  Ewlug's  aud  Sberard's  diggings,  amAAsimtte,  calamine. 
Ses  Moines.— Quartz  crystals,  seleuite. 

Makoqtiata  R.— Limonite.   Near  Duraogo,  galena.   7  m.  from  Dubuque,  ars^nfte. 

Oedar  River,  a  branch  of  tbe  Des  Moines.— jSUen^  in  crystals,  in  the  bituminous  shale  of 
the  Coal  measures;  also  elsewhere  on  the  Des  Moines,  gypsum  abundant,  argillaceous  Iron  ore, 
slderite. 

Port  Dodge. — Celestite,  gyptum,  pyrite. 
New  Oalena.— Octahedral  galena,  anglesite. 

Bentonsport,  and  elsewhere  in  southern  Iowa,  in  geodes. — ChaUedony,  gvort^  eaidU, 
dotomite,  pyriU,  kaoUmU. 

SOUTH  DAKOTA. 

The  Black  Hills  region,  in  Lawrence,  Pennington,  and  Custer  counties,  affords  gold  both  in 

{[uartz  veins  and  placers,  tin  (caasiterite)  in  some  quantity  and  in  similar  relations;  furUier,  sdca, 
eldspar,  also  columbite,  tantalite,  beryl,  qwdumene,  uraninite,  habnerite,  triphyllit^  etc. 

OusTEB  Oo.— Aisenopyrite,  cauittriU,  nUea, 
BoAdo  Qmp.—CahUef 

IiAWBBiraB  Co.— Nigger  BUI  Distr.— CMumMf^,  camtertte. 
Also  galena,  cerusslte,  cerargyrite,  cbalcopyrite,  sphalerite. 
Redwater  Valley. — Gypmm.   Bear  Lodge  range,  gold. 

FEHNiiraTON  oo.— Btu  Tin  1illiii%.—CaBaiteriu,  spodumen*/  mica,  ortHoebm,  whmNk/ 
artempyrite,  scurodite,  olivenite,  tourmaline,  garnet,  hQbnerite. 

Tbe  IngersoU  Claim,  10  m.  E.  of  Harney  Peak.— Caasiterite,  toiumtiU^  tamtaUU  beiyL 

Bald  Mtn. — Uraninite,  torbemite  or  autunite. 

Nickel  Plate  Tin  Mine.— Triphy  lite,  spodumene,  beiyl. 

Silver  Oity.— Galena,  arseuopyrite,  jamesonlte. 

Rockford. — Graphite. 

Sunday  Oulch.—Barile.  corundum. 

Queen  Bee  Mine. — Galena,  arseuopyrite. 

Kear  Hill  City.— Ottrelite. 

The  Bad  Lands  of  North  Dakota  are  stated  to  afFord  oorundam;  bIbo  fine  jet  latddtooGcm 
near  Fort  Berlbold,  N.  D.  (J.  S.  Murphy). 

KANSAa 

Zinc  and  lead  are  extensively  mined  in  tbe  south-eastern  part  of  the  state  in  tbe  counties 
adjoining  Missouri.  Kock-salt  is  obtained  by  borings  in  Saline,  Harper,  Davis.  Ellsworth,  Bice, 
and  other  counties,  in  beds  of  consldenible  extent  and  great  purity;  also  gypsum  in  Saline 
Co.,  and  common  elsewhere. 

Brown  Oo.—Bed  eeUttita. 
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Oh«rokee  Oo. — Qalena,  ceruasfte,  anglesite,  sphalerite,  calamine,  amorphoiiawliite«p7ialCT'i<0 
(p.  62),  chalcopyrite  io  ted-ahedral  crystals,  grecnockite  coating  sphalerite. 

Itinn  Co.— Lead  aad  zinc  ores.  On  bbort  Creek,  gaicna,  cerusslie,  anglesite,  tfihe^iie, 
ealamine. 

SalliM  Co.— Saliiw.— Bailte,  hiUUe,  gypsum. 
Wallao*  Co.,  etc.— Gjrpfum  in  crystals. 


COIiORADO. 

BoaLDER  CO.— The  Central  part,  between  Jamestown  and  Magnolia,  Is  noted  for  rick 
tellurides  with  tellurium. 

Oantral  DUtr.  (Smuggler  mine,  etc.,  in  mtcnschist  or  gneiss). — Tellurides,  pyrite. 

Oold  Hill  Distr.  (itud  Cioiid,  ttc,  mines).— Gold,  telluridus  of  gold,  silver,  mercury  and 
lead,  tetradymite,  pyrite.  sphalerite,  chalcopyi'ile. 

Magnolia  Distr.— Tt'lluridfs,  etc.,  tellurium  ores  of  the  range  including  altaite,  hentite,  petnte, 
sylvanite,  tellurite,  native  tellurium,  cnlnverite.  coloradoite,  melonite.  magnotite,  und  the  associated 
ores,  argentite,  auiiilgtuu,  nntive  mercury,  native  bisinulli,  bismuthiDite,  bisinutitc.  pyror^rite, 
lodyrite,  kobellile,  schirnerite.  hUbneriie.    Sunshine  and  Sugar  Loaf  districts  afford  icllundes. 

Ward  Diatr. — Aurlf.  pyrite  und  clialcopyrite,  gold. 

Chand  Island  Dlatr.,  Caribou  mioe. — Silver,  argentif.  galena,  chalcopyrite,  pyrite,  gold, 
sphalerite.   Sugar  Loaf  distr.,  chalcocite,  pyrrliotite,  manganesiao  garnet. 

CHAFFEE  Co —Arrow  Mine,  jarotUe  with  turgite.   Gold  gravels  at  Cash  Creek,  etc. 
Calumet. — Ciilumet  mine,  cpidote. 

Cotopaxi  Mine. — Guhiiiie,  gnlenn.  sphalerite,  chalcopyrite. 
Monarch  Distr. — Massive  tinglexite.  cerussile,  brochautile,  etc. 

Mt  Antero  (about  10  miles  N.  W.  of  Sniidn). — Pltenacite!  bertranditel  aquamarinel  topatf 
erthoclase,  hematite  in  crystals.  biKnmtite,  tluorite,  mutcwite,  smoky  qvarUi. 
Nathrop.— In  aivitied  Id  rhyolite,  b^*,  garnet  (si>CBsartitc). 

Salida. — At  Ijedalia  copper  mine,  garnet!  chalcopyrite,  malachite,  azurite  and  chrysocolls; 
corundum  in  mica  schist. 

CLEAR  CREEK  CO  — Oeorgetown. — Argentif.  galena,  native  tUver,  pyrargyrite,  argentUe, 
tetrahedriie  (^ennautilei,  pyromorphile,  sphalerite,  azurite,  od^jy&ttstto  (Amcr.  Sister's  mine), 
aragonfte.  barite,  Huorite.  polybiisile  (Terrible  Lode),  mica.   Trail  Creek,  garnet,  epidole. 

Freeland  Lode. — Tennaniite.  chalcopyrite,  angiesite,  calcdonite.  cenissite.  leiiorite,  siderite, 
azurite,  minium.  Champion  Lode,  tenorile,  azurite,  chrysocolla,  malachite.  Gold  Belt  Lode, 
Vivianite.    Coyote  Lode,  maltichite,  cyu  not  rich  ite. 

Virginia  District  — Galena,  chalcopyrite,  pyrite,  tetraliedrite. 

Idaho  Springs. — Pyrite,  ehaUopyrite,  fine  crystallized  tennantite  at  Crocett  Mine,  opai. 

OtTSTER  Co.— Near  Rosita  and  Silver  Clift,  fl  m.  W.  of  R.,  argentif.  gaicna,  sphalerite, 
pyrite,  chalcopyrite,  annaliergite,  carrying  siWer  and  gold,  ores  at  ilie  latter  place  Incnisting 
fragments  or  pebbles  oF  country  rock,  ealnmine,  smithaonite,  jametonite,  tetrahedriie,  tellurides. 
of  stiver  and  gold,  niecolite.    Itosiln  Hills,  alunite,  diaspore. 

At  the  Racine  Boy  mine,  cenissite,  cenirgyrite.  At  the  Gem  mine,  12  m.  N.  of  Silver  Cliff, 
niecolite,  borulte,  pynte.  £ast  slope  of  Sangre  dc  Cristo,  Verde  mine,  ekakopyrite,  ietrafudrite, 
pyrite,  annabergite. 

Baole  Co.— Red  Cliff.— Black  Iron  mine,  fibroferrite.   Holy  Cross  Mt.,  turquols. 

DouaLAS  Co.— Devil's  Bead.— So/ms  f  mieroeline.  albite,  phenacite,  »mokff  quarbt,  gothite, 
fluorite,  nllanite,  manganite,  gadolinlie,  samarskite,  casslteriie. 

EL  PASO  Co.— In  the  granite  of  the  Pike's  Peak  region,  mierocUnel  aUnte,  tmoky  quartz, 
topaz,  etc.  Thus  near  Flonssaut,  13  m.  X.  W.  from  the  Peak,  mieroclinel  topaz!  On  Blk 
Creek,  pheuacile,  microcline  {amaion-»tone).  tmoky  guartt!  amethvtt!  a^te,  ftuoriie,  sireoni 
eolumbite!  ±^ouIh  of  Manitou,  in  Crystal  Park,  topat,  phanaeUe,  zircon.  Topaa  Batte,  16  m. 
from  Peak,  phenaeite. 

W.  nf  Cheyenne,  N.  E.  base  of  St.  Peter's  Dome,  in  quartz  vein,  zircon,  astrophyllite, 
arfvedsonite.  cryolite,  OiomaenoUie,  gearksutite,  pr(»opite,  ralstonite,  elpasolite,  tystmite,  bast- 
nSsite,  xenotlme,  rutile,  danaliie  (rai«),  fayallte.  In  another  vein,  proti^pUe,  zircon,  fiuorite, 
kaoUuite,  yellowish  mica,  cryolite. 

Between  Colorado  Springs  and  Cation  City,  barite. 

Garden  of  the  Gods,  celestite,  rhodochrosfte. 

OiLPIN  Co. — Veins  in  eneis.'!  or  granite.  Near  Central  City,  orlhocla.se  crystals  in  porphyry, 
ennnantite.  Gregory  distr.  (near  Central  City),  al)oiit  Black  Bawk  (Bobluil  mine,  etc.),  rhaUo- 
pyrite,  pyrite.  sphalerite,  gitlena,  enargile,  massive  uraninite.  and  fluorite.   In  Willis  Gulch. 
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uraninite  (Wood  mine).  Nevada  district  (next  west  of  Gitpio),  galena,  chalcopyrile,  pyril«; 
spbalerile,  etc.  Russell  distr.  (iu  Russell  Gulcb),  galena,  tetraliedrite,  enarffUe,  pytiva,  fiu^k, 
ehakopsrite,  pyrile,  epidole,  teunantiie. 

auHNlsoH  Co.  (W.  of  Stiwatch  Mts.  and  S.  of  Elk  MU.).— Riiby  district,  arsenopyrite, 
in  quartz  vein .  pruiistite,  telrulicdrite.  pymrgyrlte.  On  Brush  Creek,  W.  base  of  Teocalti  MtD., 
niccoliferdus  lolUngile.  amalttte,  marcnsite,  native  tilter,  proustite,  pyrargyrite,'argentit^  Skleni, 
ctialcopyrite.  io  a  gnngiie  of  siderile,  barlte,  and  calcite. 

Aoguata  ML — Freieslebenite. 

Domingo  Mine.— Unmlnile,  wnrrenite. 

Redwell  Basin. — I^uotinite. 

HINSDALE  Co.— Iiake  City,  Hotcbkiss  Lode,  peltite.  calaTerlte.  Lake  dislrict.  argeot. 
galena,  frtibergiu,  sphalerite,  aurif.  ctinlcapyrile,  argeDlubismuti'te.  Park  district,  ttej^fuU, 
gitlenti,  chalcopyHte.  Galena  district,  areenl.  galena,  freibergite,  sphalerite,  chalcopyrite, 
rhodocroHta,  stepliauite,  ruby  silver,  gold,  silver. 

HnEBFAVO  CO.— Southern  border,  N.  slope,  W.  Spanish  Peaka,  galena,  pyrite,  cbalcoi^rit^ 
tetrahedrlte. 

JEFFERSOH  CO.— Near  Oolden,  on  Table  Htn.,  leucite,  anaUiU,  apof^ytUU.  diabatite. 
levyniie,  laumonttte,  mesoltie,  oatrolite,  scoleclte,  ptilidite,  stUbite.  thomaonlte,  calcite,  aragoo' 
lie.    Turkey  Creek,  columblte. 

IiARlHEB  Co.— Fort  CoUina.— Muscovite. 

Laxe  Co.  (between  Mosouito  Mts.  and  Sawach  Range,  both  Arcbiean  at  center),  supplying 
three  fourths  of  ibe  silver  and  gold  of  Colorado,  with  Paleozoic  rocksbetwei-n,  and  grent  eruptive 
formations.  About  Zteadvillo  (or  Califoruia  mining  district),  on  W.  portion  of  Mosquito  Range, 
and  moslly  confiued  to  Lower  Carlxmif.  limestone,  and  ^tnerally  beneath  eruptive  n»cks,  iHtrr. 
galena,  cerussiie,  iiragonite,  angUsite,  cerargyriie.  bromyriie.  iodyrile,  embolite,  avr(f.  dialofpyTite, 
native  arsenic,  descloizile  and  pyrite,  sjmalerite,  pyromarphiti:,  mimetite,  calamine,  minium, 
pyrolusite,  rliodoehroaile,  sphalerite,  bismuthinlte,  b^rautite,  gold. 

Alicante  (16  in.  N.  of  Lendvllle).  — RAmliKAfwite/  sphalerite,  pyrite;  minium  (Stone  mtoe). 

Lillian  Mines  (on  Printerboy  Hill),  kobelliie,  lilUanite,  cerussite,  caledoniie.  AlsoPtoreooa 
mine,  biamuilte.    Ute  and  Ule  mines,  ttephanite,  galena,  tpkaleriie,  ehalcocite. 

Hotnestake  Peak,  N.  W.  corner  of  county,  argent,  galena.  Oolden  Queen  mine, 
4eheelite,  gold. 

I.A  PLATA  Co.  (8.  of  San  Juan  Co.).— S.  side  of  La  Plata  Mts.,  m.  N.  of  Pairatt  CiSj, 
aur^.  pyrite,  guleua,  tetrahedrite,  cosallte,  sphalerite,  tellurides,  sylvaoite,  gold  (Comstock  mme\ 

IiASSEH  Oo.-^SoMnvUls.— Muscovite. 

OaHATCo.  (W.  of  N.  end  of  Hinsdale  Co.,withT}ncompaghgrgMtB.  between^— NearOonj, 

ftrgenl.  galena,,  some  freibergiu,  chateopyriie.  pj/rite,  hdbnettte,  rhododirosite,  tetrahedriie; 
At  Silver  Bell  mine,  kobellite,  bartte,  chalcopyrite. 

At  Snafiels  {near  Mt.  Sueffels).— Freibergite,  pyrargyrile,  stephanlte.  argent,  nlena, 
cerussite,  etc.  Upper  San  Miguel  and  Iron  Springs  duiricta,  similar  orea.  Yankee  Girl  Mtee. 
stromeyente,  proustite. 

Fabk  OO. — Mines  chiefly  along  its  northwest  side,  on  the  E.  slope  of  the  Mosquito  Ran^  In 
the  I^tleuzoic  region  of  its  eastern  side,  near  eruptive  rocks.  In  N.  part  Hall's  Valley,  vems  in 
gneiss,  galena,  cuprobismutlte  (Missouri  mine),  tetrahedrite,  enargite,  pyrite,  sphalerite,  fluorile, 
barite,  flesite. 

Near  Grant,  Baltic  Lode,  beegerite.  N.  W.  of  Alma,  on  Mt.  Bross  and  Mt.  Lincoln,  in 
Carbonif.  limestone,  argent,  galena,  cerussite,  angletite.  eerargyrite,  barite,  niaugant^  oxide.  U 
Buckskin  Gulch  (between  these  mts.).  io  Cambriwi  qiiartzyte,  aurif.  pyrites,  g(ild.  silver,  gnlaia. 

Sweet  Home  and  Tanner  Boy  Mines,  S.  W.  aide  of  Mt.  Bross,  In  Archxan,  rAodpcAiwAl 
In  the  latter.  In  Mosquito  Gulch,  south  of  Alma,  near  Horseshoe,  argent,  galena,  txrusttk. 
Mines  of  Lincoln  Mtn.  at  13,t)00  to  14,000  ft.  elevation. 

PITKIN  CO,  (between  Elk  Mts.  and  Sawatch  Range).— At  Independence,  on  W.  slope  ol 
Sawatcb,  on  the  Roaring  Fork,  in  Archseau,  and  west  of  Asiien,  on  the  N.  E.  slope  of  Elk  Mta. 
Alpine  Pass,  Pitkin  and  Tin  Cup  mines,  in  lim^toue.  cerussite,  eerargyrite,  cuprite. 

AMpm.—Bril^>atite,  tennaniite.  argentite,  pyrite,  aitver,  aragonite.  chnlcopyrite,  bomile. 

Pueblo  Co.— Turkey  Creek,  near  Pueblo,  niuscovite, 

RIO  QEAITDE  Oo.— At  head  of  Rio  Alamosa,  near  SummitTllle,  E.  part  of  San  Juan  Mt&, 
gold,  in  quarts  rein,  enargite. 

BAIT  JUAlf  Co.  (3.  and  B.  £.  of  £.  end  of  Ban  Miguel  Co.,  croased  by  the  San  Juan  Mts.).— 
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BU-v-erton.— North  Star  mine.  Sultan  MouQtaia,  tetrdhedrile,  chaUo'pyrUe,  pyrite,  kvbnerite, 
rhodoehronta,  all  Id  good  crystals.  Boaita  Mt.,  habnertte.  ZuAl  mine,  tunyw  embedded  in 
ffuitermanite.   Whale  Mine,  massive  auglesite. 

Red  Moantain  Diitrict. — Enargite,  tetrahedrite  (argent.),  tennantite,  eJiateopyriie,  bornite, 
ttromtj/erite,  polybatite,  argentite,  cerussite,  azurite,  kaoliniU. 

Pouglik<:ep^e  Gulch,  Aladu  mine,  ala^lte,  chalcopyrite,  tetrahedrite,  barlte,  tellurite. 
Tankee  Qirl  mine,  cosalite. 

San  Miguel  Co.  (3.  of  Ouray  Co.,  eastern  part  including  N.  portion  of  San  Juan  Mts.)* — 
At  Telluride,  galena,  stephanile,  chalcopyrite,  gold,  electrum, 

STJifHiT  CO.— In  BoutheaBtem  part,  onW.  slope  of  Archaean  "  Front  Banee,"  near  Moute- 
zuma  and  Peru,  ai^nt.  galena,  etc.  In  southern  part,  near  headwatere  of  Blue  R.,  S.  of 
Breckenridge,  near  Robinson,  on  Quandaiy  Park,  etc.,  In  limestone,  argmU  galena,  pyrite, 
native  gold,  sphalerite,  cerargyrite. 

Chalk  Mm.,  Junction  of  Summit  Park  and  Eagle  Cos.,  in  rhyolyte  (nevadite),  tantdinef 
topaz  in  small  crystals. 

8nake  Hirer  District,  alabandite  (Queen  of  the  West  mine),  vlth  rhodochrosite,  galena, 
argentite,  pyriie.   Black  Prince  mine,  stromeyerite. 

French  Creek,  native  bismuth  in  placera. 

Kokomo,  orthoeUue  !  In  crystals. 

Breckenridge.  crystallized  / 

Kear  Montezuma,  Bust  Tunnel.  pyriU  !   Josephine  mine,  pyrita. 
WSU)  Co.— Near  Sterling,  Uue  haritt ! 

WTOMINa. 

Albany  Co.,  14  m.  8.  W.  of  Laramie  QWj.—MvrabOiU. 

Ijurami«  Oo. — Near  Uartville,  chalcocite,  chrysocolla,  cuprite,  malachite.  18  m.  E.  of 
Ijaraniie  City,  graphite. 

Sweetwater  Co.— Near  Atlantic  City,  S.  Pass  City,  and  Hloer's  Delight,  gold  in  quartz 
veins.   Near  lndependencu  Rock,  sodium  carbonates  (trona,  etc.). 

In  fossils  In  Bad  Lands,  barUe  oryttcUt. 

TelLOWSTOHB  FahK  and  Vicinity. — At  the  Qeyaer  Basins,  gejfseritef  native  sulphur. 
Maromolb  Hot  iSprings,  calcareous  sinter!  At  the  Joseph  Coats  Springs,  scorodite,  realgar, 
orpiment,  sulphur. 

Obsidian  Cliff.— Tridymite,  anorthoclase,  fayalite.  Between  Clark's  Fork  and  East  Fork 
in  the  Hoodoo  Mu..  mordeuite. 

Speclmra  tSX.—Atruthj/»lI  quartz  eryttalt!  tUie^fied  teaod,  calclte,  caldle  rombohedrMU 
coated  by  quartz  crystals. 

Absaroka  Range.— Leucite. 

Olade  Greek.— Quartz  crystals  in  rhyolyte,  tridymlte,  fayalite. 

MONTANA. 

Beaver  Head  Co.— Placer  gold,  gold  In  quartz,  wire  gold  in  calclte,  auriferous  ohalcc^yrit^ 
nagyagite,  argentiferous  galena,  pyromorphite.  vanadiuite,  descloizite,  pyrite,  duUcocUe.  azurite, 
malachite,  jasper,  magnetite,  limonite.    At  Dillon,  cassiterite. 

Deer  Lodge  Co. — Goltl,  nagyagite,  argentiferous  galena,  pyrargyrite,  argentiferous  spha- 
lerite, pyrite,  pyrolusite,  tetrabednle. 

J^erson  Co. — Odd,  argentiferous  galena  with  sphalerite  and  pyrite,  auriferous  pylite, 
black  and  white  wood-opal  (silicided  wood). 

Lewis  and  Clarke  Co.— Gold,  auriferous  arsenopyrite,  pyrite,  argentiferous  galena,  argen- 
tiferous sphalerite,  bituminous  and  lignite  coal. 

Ruby,  El  Dorado,  and  other  bars  in  the 'Missouri  River,  about  16  miles  from  Helena,  corun- 
dum /  both  sapphire  and  ruby,  mined  for  gem  purposes;  also  topaz,  garnet,  cyanite,  cassiterite, 
chalcedony,  etc. 

Madison  Co.—Placer  gold,  gold  In  veins,  argentiferous  galena,  silver,  cerargyrite,  minium, 
chalcopyrite,  cuprite,  azurite,  malachite,  calcite,  garnet,  compact  serpentine. 

Muaonla  Co.— Lead  ores,  cerussite,  yellow  pyromorphite  in  St.  He^s  district 

Park  Co.- Gold,  auriferous  chalcopyrite,  argentiferous  galena,  cerussite,  sphalerite,  tetra- 
hedrite. coking  coal. 

Id  the  Crazy  Mts..  sodalite,  nephelite,  hauynite. 

Silver  Bow  Co. — Butte  City  and  vicinity,  gold,  silver,  argentite,  eerargvrUe,  silver  on  cbaU 
roclte,  argentiferous  pyrolusite,  bornite,  chalcocite,  malachite,  copper  and  caprlte  In  granite, 
rhodonite,  rltodoehrosite.  siderite,  calcite,  galena,  sphalerite,  tetrahedrite. 

Wurtelte  at  the  Original  Butte  mine;  guslarite  at  the  GagDon  mine. 
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IDAHO. 

Every  county  In  the  slate  yields  placer  gold. 

Altorai  Oo. — The  mining  region  is  knowD  as  the  Wood  Riv«r  distrfot  which  iodudes 

Ketchum,  Halley.  Atlanta,  and  the  Sawtoutlt  Range  of  mountains.  Placer  gold,  auriferoiu 
pyrite,  arsenopyrite  carrying  gold  and  silver,  silver,  proustite,  pyrargyrite,  argentile,  cerargyrite. 
argenliferous  galena,  auriferiiiis  and  argentiferous  sphalerite,  aoglesite,  ceru^te.  cervantite, 
stlbnite,  telrahedi-ile,  azurite,  malachite,  magnetite,  hematite,  tog  iron. 

At  the  Jay  Gould  mine,  native  lead,  minium. ' 

Ada  Oo. — LlffDite,  placer  gold,  auriferous  sphalerite. 

Bolatf  Oo.— Deposits  of  liguiie.  placer  gold,  gold  finely  crystallized,  rubies  in  placers  boTda<- 
Ing  on  Ada  Co.,  mica  (Payette),  pyrolusite,  dufreooysite.  az;gentite,  cerargyrite.  and  other  dint 

ores. 

Bingham  Oo.— Copper  ores,  besides  placer  gold. 

Ouster  Co.— Gold,  argentite,  stephanite,  cerargyrite,  argentiferous  galena,  ceruarite,  aznrite 
and  other  copper  ores,  asbestus. 

Idaho  Oo. — Mica,  native  copper  and  other  copper  miuerals;  placer  gold,  silver  ores. 

At  Warren's  Camp  (veins  lu  slate  and  limestone),  gold,  stWer,  cerargyrite,  etc.,  scbe^te 
with  gold  (Charity  mine). 

Kootenai  Oo.— Placer  gold. 

X^tah  Oo.—0pali/  at  lUoacow,  mica. 

Xteinbi  Oo.— Gold,  argentiferous  galena,  cerargyrite,  argentite,  copper  ores,  diakocit^ 

cerussite. 

Nez  Perots  Oo. — Placer  gold. 

Oneida  Oo. — Placer  gold,  silver  ores,  silver,  cerargyrite. 

Owyhee  Oo. — Gold,  silrer,  argentite,  cerargyrite  in  thin  transparent  plates,  stephanite. 

stlbnite,  liguiie. 

Shoshone  Oo.— Coeur  d'Alenc  district  includes  the  camps  Mullan,  Burke,  Wallace,  and 
Bunker  Hill  mines.  Argeuliferous  galena,  cerussite,  anglesite,  pyromorphite,  ptattneriie  (As 
You  Like  mine),  malacbile  and  azurite  carrying  cerargyrite  (and  bromyrile?),  bomite,  cbil- 
copyrite,  argentiferous  tetrahedrite.  massive  baiite,  plncer  gold. 

Washii^^n  Co.— Mining  dialricts  are  Helena  (Seven  Devils)  and  Mineral  Oity.  Placer 
gold,  pbtes  of  gold  in  malachite,  bornite  carrying  silver,  cbalcocite,  cbalcopyrite,  cbrysocolla, 
malachite,  azurite.  covellite  (impure),  Umonite,  micaceous  magneiite.  qtmrtz,  dark  tourmaline, 
brown  garnet  rock,  cinnamon  garnet,  epidote,  povellite,  limestone,  silver  ores. 

UTAH. 

The  silver  mines  are  mostly  in  limestone,  with  eruptive  rocks  in  the  vicinity,  and  argentif. 
galena,  cerussite,  anglesite,  cerargyrite,  etc.,  the  common  ores.  The  veins  in  slate  or  quartzyte 
m  part  carry  copper  ores.  There  are  also  sandstones  in  Southern  Utah  impregnated  by  om 
(cerargyrite,  etc.)  over  large  regions. 

BEAVBR  Oo.—Bradahaw.— Cerussite,  cuprite,  malachite,  ara^ite. 
niaco.— Cerussite,  gmgledte,  galena,  dufrenoysite,  proustite,  pyiargjrrite,  cerargyrite, 
argentite,  barite. 

Star.— Cerussite,  cerargyrite,  malachite,  auricfaaldte  (Cave  mine),  bismuthinite. 

ZBOH  Ou. — Coyote  District. — Orpiment,  realgar,  thin  layer  in  strata  under  lava,  stibniie- 

JUAB  OO.—Tintic  District. — Galena,  anglesite,  e&nufite,  malachite,  bomite,  cuprite,  to- 

muthite. 

Copperopolis  mine  (formerly  called  the  "  American  Eagle"),  conichaldte  !  elinoeianU,  erihUi, 
teorodile,  enargite.  tyroUte.  oiivem'te/  chenevixite,  melaeonite,  tetteomiie,  aelenite!  tnixUe,  borickitei?*. 

Mammoth  mine,  iyroUu!  chakopJiifUUe /  elinoelaeite/  olivenite!  pharmaeonderite,  JarvtUt! 
eoniehaleite,  erinite,  margiiB!  aturitel  tnalaehite,  mixiie,  broehantite!  jarosite. 

Carissa  mine,  mixiie  !  blsmuUte. 

Eureka  Hill  mine  (at  Eureka,  6  m.  from  Silver  City),  utoAite,  cUvaata,  enargite,  cenuritft 
Millard  Co.— Oove  Creek.— Sulphur. 

Shoebridge  and  Dragon  mines.  40  m.  K.  of  Sevier  Lake  and  40  m.  W.  N.  W.  of  Des«* 

topaz  in  rhyolyte,  with  gurnet  and  sanidine, 

PnjTE  Co.— Ohio.— Gfiiena,  cerussiu,  malachite,  cbalcopyrite.  cbalcocite,  tetimfaedritiL 
Mt  "BalAy.—QaUsna,  eerutnte,  angtetite.  tDu{fenite,  argentite  (Pluto  mine). 
Marysrale.- Onofrite,  tiemannite 

Salt  IiAZBOo.—B^  Cottonwood  —Oalena,  eerumte,  an^Imte;aurichalcite(Eee1ermineV 
cbrysocolla  (at  Emma  mine),  malachite,  vritb  sometimes  pyrolusite.  Little  Cottonwood,  sftme. 
with  sometimes  argentite,  dvfrenoyt&e,  wtlfeniie.  linarite  (?),  cbalcopyrite,  enargite  (at  Ozfom 


Digitized  by  Google 


VTAH—NBW  MEZICO-ABIZOSA. 


1093 


aod  Qeaeva  mine).   Wmt  Mountain,  same  ores,  with  argentite,  pyrargyrite,  rhodochro^, 
karite  at  Queen  miDe-,  binnlte,  etc.,  at  Tiewiiukee  mine;  dufrenoyriie,  etc.,  at  Winnamuck  mine. 
Batterfield  OaSon. — Orpinaent,  realgttr,  mallardlte,  lucklte. 

Wasatch  Mts.,  head-waters  of  Spanisu  Fork,  ozocerite  in  beds.    Great  Salt  Lake,  iiilrabilite. 
SDMHIT  Co.— Uinta.— C!>rv«ite,  angUtiU,  eerargyritt,  ietrahedrite,  argeniiU,  malachite. 
Tooele  Co.— Oanqp  Floyd.— Stibnite,  etc. 

Ophir.— (Tojma,  eenu&ite,  mataehUe,  du^eopgriUt  eerargprUe.  Rush  Valley,  same  orei. 
American  Fork  and  Silver  Lake,  lame  ores. 

WAUTOH  Oo.— Blue  Ledge  and  &iake  Creek,  galena,  ceniadte,  pyTomorpbite,  sphalerite, 

etc. 

WASHiHOTOH  CO.— Harrisborg.— In  sandstone  and  clay,  native  Htner,  egrargprite,  argen- 
UU;  foesil  plants  sometimes  replaced  by  silver  and  cerargyrite. 


DoftA  ANA  Co.- Victoria  mine,  40  m.  below  Kutt,  aagUtUo.  Id  the  Organ  His.,  anv^fuT* 
0m  ferri),  milfmiU. 

OEAHT  CO.— Bnrro  Mts.,  3.  W.  of  Sliver  City.— Turquols. 
8anU  Rita  Mines.— Azu  rite,  malachite,  native  f!<^per. 
Ballard's  Peak.- Pyrargyrite. 
Oeorgetown. — Mimbres  mine,  Tanadinite ! 

In  14.  E.  corner  of  county,  S.  part  of  Mimbres  Mtn.,  E.  of  Silver  City.— Ores  In  limestone 
or  shale,  argentif.  galena,  cerurgyrlte,  ar^entile,  native  silver,  banie,  fluortte. 

Finos  Altos  Mtn.,  N.  of  Silver  City  — Argent,  galena,  cerargyrite,  cerussite,  argenlite, 
ailver,  gold,  chalcopyrite,  barite.  Burro  Mts.,  S.  W.  of  Silver  City,  similar  ores.  In  S.  W. 
pan  of  Co..  near  Barney's  iStation,  and  Warren,  Virginia  dtstr.,  veins  of  qtiartz,  with  argent, 
galena,  cerarvvrite,  native  silver.  Atlanta  distr.,  near  Silver  City,  Gold  HUI,  and  Kingston, 
pyrargyrite,  sUver,  argentite. 

LXHOOLV  Co.- Bonlta  Mt.  near  White  Oaks.— Hllbnerite. 

SakTA  P:^  CO.- Lot  OexlUos  Diatr.,  33  m.  S.  W.  of  Snuta  Fe,  in  Los  Cerillos  Mts.— 
Turguois  in  iracliyte,  argent,  galena,  cenissite,  wulfenlte,  mangaaese  ores.  Silver  Bute  distr., 
in  quartzyte,  gold,  pyrita.  azurlte,  malachite,  cuprite,  chalcopyrite,  boumonite,  chrysocolla. 

ttBRRA  Oo.— At  Lake  Valley.— In  the  Sierra  mines,  In  limestone,  argent  geUena,  uruutte, 
eerargyrite,  embolite,  iodyrite,  manganese  ores,  vanadlnite,  endtiehite,  deaclokite.  native  silver, 
pyrolusite,  mangAnite,  Quorfte,  apatue.  At  Kingston,  In  Black  Range,  aragonite.  Near  lll]ls> 
boro',  gold  in  veins  and  placers. 

Gnafton.— Gold,  cerusstie,  chnlcocitc.  bornite,  malachite,  chalcopyrite,  cerargyrite,  ame< 
tbyst.   Headwaters  of  Gila  River,  alunogen,  halotrichlte. 

SOOOBBOCO. — 8  m.  from  Socorro,  In  Socorro  Mts..  eerargyrite,  vinadttUie,  vanadifcroua 
mimetite,  barite.  In  Magdalena  Mts.,  27  m.  W.  of  Socorro,  galena,  cerusslte,  anglesile,  cala* 
mine,  sphalerite.  Oscuro  Mts.  to  £.,  chalcopyrite,  azurite,  maladilte,  assocdated  with  fossil 
wood  and  phuita.   Merritt  mine,  willemite. 


APAOHE  Oo. — Copper  Mountain.- Chalcocite,  azurlte,  melaconite,  sphalerite,  pyrite.  And 
at  Greenlee  Gold  Mountain,  chalcocite,  malachite,  cuprite,  auriferous  erave). 

Near  HoIbnxdE,  in  Chalcedony  Park.— Forest  of  petrified  viooa/  ("  Jasperind"  wood), 
oMtthyat. 

NavaJoe  RaaervatioD  (also  ta  part  In  N.  Mexico).- i^rope  garneta  I  ehrytolite  (Job^  tears)  I 
chrome-diopaide. 

OOOHISE  Oo. — Blsbee. — Copper  Queen  mine  (and  Holbrook  mitie),  aturite  /  malaekite  f 
mtprite/  chrytocoUa,  melaconite,  paramelaconite,  footeite,  wad,  caUite  inclosing  malachite, 
ttaiaetitet  of  either  aragonite  or  calcite  (or  perhaps  both)  aurichalclte. 

Tombatone.— Emmonslte.  At  West  Side  mine,  hesslte,  yellow  wulfenlte.  At  Enuiire 
mine,  yellow  wulfenlte.  At  Contention  mine,  yellow  wulfenite  and  hyalite.  Lucky  Cusa 
mine,  desclotzlte,  cuprodesclolzlte. 

QlXJi'OO. — Qlobe. — Old  Globe  mine,  malac?iite  !  azuriie.  chrysoeoUa  !  quartz  on  chi|ysoool!a, 
mslaeonitt,  eatcite.  Vermont  mine  (near  Globe),  chalcocite.  Stonewall  Jackson  mme  (nea< 
Globe),  native  red  silver  In  crystals,  argentite. 
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MaBIOOFA  OO.<-ValtiiF0.— Vulture  mine  {60  m.  N.  W.  of  ^\i(£jax),  janmU,  crrti&!l:z<^ 

Sold,  yellow  wulfenlte.   Farley's  Collateral  mine  (about  30  m.  N.  £.  of  Vulture  P.  O.fc  Buma- 
iniU,  red  and  yellow;  yellow  vanadinite  in  clear  calcite!  red  wu\fmiU,  chrj'socolla,  (and  acenni- 
ing  to  Silliman)  crocoite,  vauquellnlte,  etc.    Pboeuiz  mine  (about  20  m.  N.  £.  of  Vultnrei, 
wnadinUe,  yellow  and  red,  the  former  very  like  mimelite;  deflcloizite. 
Hasaayampa  Distr. — Montgomery  mine,  tetradymtte. 

Santa  Oatarina  Mta.  (also  In  Pinal  and  Pima  Cos.,  exact  locality  not  kDOwo).— ^itric&al- 
cUel 

Tnniuoia  Mta.— Turquols. 

ORAHAM  Co.— Olifton.— At  tbe  Longfellow  Hine  (5  m.  from  Clifton),  malachfte!  azttrHtf 
cuprite  !  uative  copper.  Metcalf  mine  (6  m.  from  Clifton),  brochantite.  At  the  Bod  Ton  uifscs 
(exact  locality  doubtful),  dioptase.  Garfield  mine  (about  0  m.  from  Clifton,  on  Chase  C'm^i. 
argentiferous  tetrahedrite,  azurite. 

Morenci.— Humming  Bird  mine  (about  6  m.  from  Clifton),  malchiUwaA  azurite  in  shnrt 
tialaetties  with  coacentric  structure,  chrytoeoHa,  wad.  Yavapid  mine  (about  5^  m.  from  CHftc-D 
Tta  the  Longfellow  mine,  aid  1  m.  from  Morenci),  dieUeanihUt  fibrous,  brochaniite.  dnuy 
azuriie.  Copper  Mt.  mine,  in  HorencI,  tettmmite/  ehaleoiriehite !  cupiitel  arbraescent  aad 
bright  native  coppei',  aeurite. 

Mineral  Park.— Turquois. 

PIHA  Co.— Flux  Mint.— Cerumte  / 

PlNAl*  Co.— Oracle.— At  the  Mammoth  Gold  mine,  daetoiaie/  vanadinite!  wnlfmlte. 
Neat-  Riverside. — Broelianiite  !  diopiase  !  in  small  but  well-defined  crystals. 
Final. — Hollow  quartz  crystals,  c7ialeedony. 

Silver  King  Mine  (near  Pinal).— Fine  aurichalcite,  crysUllized  niter!  ^aUrile.  aigea- 
tlte,  pyrite,  chalcopyrite.    At  Silver  Queen  mine  (near  Piiial).  red  eeru$tHe/ 
Picket  Post.- Red  wu^eniie.   Black  Prince  mine,  red  vanadinite. 

TA7APAI  CO.— Boggs  Mine,  in  the  Big  Bus  distr.— Boumonite. 

Orove  Mine,  in  the  Humbug  distr.— Era bolite!  Also  in  same  distr.,  brown  Tanadinite, 
twrrel-shaped  crystals.    3  miles  frum  Bradsfaaw,  tetradymile  crystals  ! 

Jerome  (SO  m.  N.  E.  of  Frcscott).— In  the  United  Vevde  copper  mines,  ggr/utrdiite.  ataet- 
mite,  brochantite,  amrite,  chaleant}tite. 

Rio  Verde,  near  Camp  'VevHe.—Glavberite,  thcTiardite,  mirablHte,  halite,  etc. 

TT7HA  Co.  —Red  Cloud  Mine  (about  80  m.  K.  of  Yuma). — Bed  mtifenOe  !  mimelite.  etnm- 
ite,  hyalite,  calcite.  Also  fine  vanadinite/  at  the  following  mines:  Hamburg.  Princess.  CIsii, 
Black  Rock.  Rover,  Melissa,  etc.  All  of  these  mines  (as  also  the  Red  Cloud)  are  in  the  "^nr 
District,"  and  are  one  to  five  miles  distant  from  the  Red  Cloud. 

BCallaaa  and  Rover  ICtnea.-  Wt^enit«  (red),  occasionally  in  simple  octahedral  crystals  of 
small  size. 

Clip  (about  5  m.  N.  of  Red  C\on6),—Dumortieriie/  cyaaite. 

Castle  Dome  District  (about  80  m.  N.  E.  of  Yuma.).  — VTuf^isntto  in  gray,  waxy,  almost 
cubical  crystals,  green  and  purple  fiuorite  and  crystallized  anglettte !  guena  and  ceniiaie, 
also  angleaite  of  woody  appearance! 


NBYADA. 

Hie  chief  mtnfng  nvions  of  Nevada  affording  silver  and  partly  gold  are  either  veins  om- 
nected  obviously  with  ^neous  eruptions,  as  the  Comstock  Lode:  veins  in  grRoitic  or  nwts- 
morphlc  rocks,  and  In  the  Austin  mines;  and  deposits  of  supposed  veins  in  limestone,  either  of 
the  Cambrian  or  later  age,  as  the  Eureka  and  White  Pine  mines. 

CuuKUUiLL  Co.— Ragtown.— Gay-Iusn'te,  trona,  halite.  Oottonwood  Cifibm. — Skcdili, 
annaben-gite,  smaltite. 

Slko  Co. — Tnicarora,  veins  in  igneous  rocks,  stephanite,  cerargyrite,  ruby-tUver  mi 
(prousttte  and  pyrargyrite),  argmtOe,  st^kanite,  ehtU^tpyrtte,  pyrite,  sphalerite,  cfarysocolla. 

DSHBRALDA  CO.— In  metamorphlc  slates  and  schists,  or  in  granite,  which  are  interaect^b; 

Igneous  rocks,  at  Coltunbus.  gold,  cerargyrite,  tetrahedrite.  galena,  pyrite,  sphalerite,  pyroloaie, 
turquois,  sulphur,  stctef  eld  tile.  Also  gold  in  Esmeralda  and  Wilson  in  quartz.  Silver,  gsleni, 
and  chalcopyrite  in  Oneota,  in  mica  schist.  Alum,  12  m.  N.  of  Silver  Creek.  At  Aura^ 
fluorite. 

Near  Mono  Lake,  native  copper  and  cuprite,  obsidian. 

Columbus  district,  at  Teel's  Salt  Marsh.  Rhodes  Marsh,  Pish  Lake  Valley,  etc.  uUxik. 
thmardite,  borax,  common  salt,  sulphur;  elsewhere,  anuabergite,  variscite.  Walker  lAkc. 
gypetim,  hematite. 
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BtTBBKA  Oo.-— Eureka,  Ruby  Hill,  etc,— In  Lower  Cambrian  limestone,  g(M,  ntwr, 
eanutiU,  galena,  angltsiie,  mimetite,  touifenitet  limontte,  aragoolte. 
Oaxtn.-~C6raTgifrite,  itfraliedrite,  silver,  etc 

HUMBOLDT  Co.— Veins  in  meaozoic  slates,  at  FundlM,  aUwr,  eerarpriU,  tel/rahtif0», 
pSfrargyrite,  proustlte,  stephaniie,  arsenopyiite,  chalcopyrite,  sphalerite,  pynte.  Winnemtuxw, 
between  slate  and  granite,  sulphides  ana  antlmonial  sulphides  of  lead,  with  silTer,  jamesonitB^ 
Btibnite,  bournoDite. 

Near  Lovelock's  Station.— ETythrite,  millerlte,  asbolite. 

Ilumbolt  House,  sulphur.   Rabbit  Hole  Springs,  sulphur. 

IiANDEB  Co.— Austin,  near  Reese  River,  in  the  Toyabe  Range,  which  has  a  ffranlUc  axis 
flanked  by  Paleozoic  strata,  and  the  veins  in  the  granite  of  Lander  Hill  (yielding  91,000,000  of 
silver  annually),  situated  near  the  western  ed^e  of  the  Paleozoic  area  of  the  eastern  half  of  the 
Great  Basin.  TetraJudrite,  pyrargyrite,  projutiU,  eerargyrite,  aiephanite,  polybaaiie,  rhodochrosite, 
embolite.  chalcopyrite.  pyrite,  galeua,  azurile,  whiloeyite. 

Also  mines  at  Lewis  of  ruby  silver,  etc.,  in  quartzyte.  And  at  Battle  Mountain,  of  galena 
in  Paleozoic  date. 

UnooLn  Oo. — Bristol. — Galena,  cerusslte,  etc.  Eldorado,  cerargyriie,  ttromeyerite.  Jack- 
Rabbit,  argmtif.  galena,  eeruasite,  cuprite,  malachite.  Ely,  gold,  MnnyyHto,  gaima,  i^baleiit^ 
pyrite.   Rio  virgin,  lalUe  in  large  deposits. 

NTS  Oo. — Belmont  (vein  in  Silurian  slate). — Argent,  galena,  eiephanite,  pyrite,  cbalo>pyrUet 
angienie,  etettfeldtite. 

Momj.^Itubp  tUver  and  other  arsenical  and  aDttmonial  ores,  eto. 

Tybo. — Galena,  eerargyrite,  etc. 

Union. — Cerargyrite,  galena,  sphalerite,  etc. 

DownieviUe. — Anglesite.  cerussite,  wulfeoite,  sphalerite,  pyrite. 

Btobst  and  ItTON  Oos.— Mines  of  the  Comsto<!k  Lode,  gold,  native  tUmr,  argmtHOy 
ttepltanite,  polybasOe,  ruby  ailter  oree,  tetrahedrite,  cerussite,  wulfenlte,  kOstelite,  etc. 

UNION  Oo.— Echo  Sistr.— Boulangerite. 

Washoe  Oo.— Steamboat  Springs.~Sulphur,  metastibnite,  orpiment  cinnabar. 

WHITE  FINE  Oo.— White  Fine.— In  Devonian  limestone,  cerargyrite.  At  Ward,  same 
limestone,  sulphantimonides,  probably  stromeyerite,  pyrite,  etc.  Oherry  Ozeak. — OoppBt  car- 
iMnate,  sulphides,  etc. 


The  principal  gold  regions  are  in  Amador,  Butte,  Calaveras,  El  Dorado,  Fresno,  Inyo, 
Mariposa,  Mono,  Nerada,  Placer,  Plumas,  San  Bernardino,  San  Di^go,  Shasta,  Siskiyou, 
Sierra,  Trinity,  and  Tuolumne  counties. 

Silver  is  mined  chiefly  in  Iiiyi>>  Mono,  San  Bernardino,  and  Shasta  counties.  Copper 
mines  are  priucipnlly  in  Calaveras,  Del  14orte,  Inyo,  Nevada,  and  Plumas  counties. 

The  principal  mercury  mines  are  the  Altoona,  in  Trinity  Co.,  the  New  Almaden  in  Santa 
Clara  Co.,  the  New  Idria,  in  San  Benito  Co.,  the  Bradford,  Great  Western,  and  Sulphur  Bank, 
in  lAke  Co.,  the  Manhattan,  and  Napa  Consolidated,  in  Napa  Co.,  and  the  Great  Eastern,  in 
Sonoma  Co.  Of  these  the  Napa  and  Lake  Co.  mines  are  now  producing  one  half  the  total  yield 
f>f  the  Slate. 

Alameda  Oo.— Hydromagnedte,  chromlte,  and  pyroluslte,  all  abundant,  alse  halotrt^Ue. 

ALPINE  Oo.— Morning  Star  mine,  «nat;^to,  stephanlte.  polybasite,  barlte.  quartz,  pyrite, 

tetrahedrite,  pyrargyrite. 

Amador  Oo.— Volcano. — Chalcedony,  hyatiie,  common  garnet,  diamond.  lone  Valley. — 
chalcopyrite,  ionite,  lignite.  Fiddletown.— Diamond.  Gtold  at  several  mines  with  chalcopyrite, 
pylrite,  galena. 

BUTTE  oo.— Oheroke*  TM.— Diamond,  platinum,  Iridosmine.  chromite,  zircon.  Forbes- 
town. — Prochlorite. 

OalavEBAS  Co. — Oopperopolisand  Oampo  Beeo. — Chalcopyrtie,  malachite,  amrite,  terpen- 
tine, pieroliie,  native  copper.  Near  Murphy's,  jasper,  atbite,  with  gold  and  pyrite.  Melones 
BSine. — Calawriie,  peUate.  Stanislaos  Mine.— Calaverite,  petzite,  melonite,  aitaite;  also  opal, 
chalcopyrite,  galena,  gold,  etc.   Bald  Foint.— i^id^te  and  ^mandite. 
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OOLUSA  OO.— Sulphur  OrMk.— £2K<runi,  tuIpAur  (cryst.),  etniyAaT,  arag&nUe  (all  t^etfi 

DBL  NORTE  Oo.— Onsoant  Oi^.— Agate,  carnellan.  Ikiw  Divida.— ChalccqTriie 
bornite,  malacblie;  od  Ihe  coast,  io  aunferous  sand,  iridoBtnine,  plaiinum,  gold,  sircoo,  aaew^ 
scopic  rubies,  diamonds? 

Eh  DOBADO  Co.— Pilot  Hill.— Cbalcopy rite.  Near  0«ot^etown.~Hesdte.  fnxn  pUes 
diggings.  Kogei's  Claim,  Hope  Vaney.—Grossular  garnet,  in  copper  ore.  OolonuL— CAresute. 
Placerville.—6'oM,  btvokite,  octahedrite  implanted  on  quartz  crystals.  Gxanlta  C^mIl— Rokxk- 
lite,  gold.  Fmvat  BUI.— Diamonds,   Cosumoes  mine,  molybdenite,  pyropl^llite. 

Pbssho  Co.— Cbowcliillas,  andahuite.  Kiiig*a  Ora^  IMitr.— Bomlte,  columUte.  Hosth 
ForiE  dstr. — Spbalertte,  bismutbinite.  Baymond.— Jfe^M^nife.   Also  tounnaUm  and  wtfa 

HUMBOLDT  CO.— Gtold  Bluff. —Spinel  ruby.  Tager.— Vlvianlte.    At  Rod  Cap  ICaM.- 

Cftaleooite.   Slk  Biver.—Fi/rrhotiU.  ' 

INTO  CO.— Inyo  I>iMtt.— OaUna,  eeruniu,  angUtite,  harite,  calcite.  gromilar  garnet! 
vesuviunlte,  dntolile.  Panamint. — Tetrahedrite,  stromeyerite.  Eeanarga  Mine. — Cenisdte, 
tetraliedrite,  cerargyrite.  argentite.  Oerro  Oordo  Minai. — Wulfeaite,  cerusBhe  angle^it^ 
polybasite,  linante!  eaUdonite,  calamine,  bindiieimite,  mimetite,  smilbsonite,  villemite,  exit. 
Deap  Spring  Valley.— Bismuthite.  Saline  Valley.— TVneoJ,  ulexite,  halite,  tourmaline.  Daaft 
Valley. —  Cotemaiitto.' abundant,  borax,  ulexite,  all  mined. 

KEBH  Co.- Hot  Springa  J^Mte.—AnUmony  (natlTe),  ttBmite,  jarosttc,  almaudtt^  tepidoUt^ 
^rytoprate.   Onen  Moiuter  BUm.— CuproBcbeelite, 

ItUB  Co.— Borax,  cinnabar,  sulphur  cryst.,  all  mined;  also  semi^jpal,  kjfaiite,  auravf 
(native),  chromite,  copiupite,  posepnyte  (Gt.  Western  mine),  teoUaaienUe,  glaucophane,  zoishe,  etc 

Borax liaka. —Amu;/  sassolite.^fautenftf.  Pioneer  mine,  dnnabar,  uatiTe  menniiy,  wlphm^, 
byalite,  cinnabar.   Lower  Lake,  cbromite. 

liASBBlf  Co. — BeUniU  in  large  slabs,  andradlte,  tourmaline,  smalUte,  bemaidiulte. 

Zk>&  AHaEZ^BS  Co. — Ban  Oabrial  Canon. — Asplialtum  nodules  with  rivianite.  At  the 
"  O.  K.  miue,"  tUver  (native),  with  argentite.  itmaltite,  erythrite.  On  Santa  CataUna  Uud^ 
spbalerite.  Near  Santa  Ana  River,  anhydrite.  Williams  Pass,  cbalcedony.  Soledad  Bflnai.— 
Chalcopyrite,  garnet,  gypsum.  Mountain  Meadows. — Glaniet,  in  copper  ores.  OMBpton.— 
Kelsey  mine,  erythrite.    Mt.  Hoffman,  aimandite,  epidote. 

Mariposa  Co. — Cbalcopyrite.  itacolumyte.  Centreville.— Cinuabar.  Pine  Tree  mtn^ 
trtrabedrite.  Bums  Creek.- Limonite.  Ocyer  Qulch.  — PyropbylUte.  VioUnia  tOaa.-— 
Amritel   Near  Oooltarvilla,  cinnabar,  gold. 

Mono  CO.— Blind  Sprlng.—Partzite  (slibicoiitte),  clialcocite,  chalcopyrite,  Mrahedrilft 
Bodle.— Gold,  silrer.  Oasis.— bismutbinite,  bismutitc.   Mono  Lake,  thlnolite. 

MOHTEBET  Co.— Alisal  BSine.— Arsenic.  Near  Panehe,  chalcedony,  chromite.  Nw 
Pachaco's  Pass,  sttbnite. 

Napa  Co.- Chromite.  At  Oat  EtUl,  Redinglon  mine,  cinnoter,  metaeiHTuAariU,  marawite, 
cbromite,  knoxvillile.  redtngtoiiite,  napalite,  magitetOe,  cpsMiu'te.  BoirjfokUU  pjftiis  at  Hid- 
hattan  mine.   Pboeuix  miue,  millerile. 

Nevada  Co.— Qrass  Valley. — Gold!  in  qunrtz  veins,  with  pyrite,  chalcopyrite,  sphalerite, 
arsenopyrile,  galena,  quartz,  blotite.  Near  Truckee  Past,  gypsum.  Bxcelaior  Mina— 
Molybdenite,  with  gold.    Sweet  Land. — Pyrolusite. 

ORANGE  CO.— Arch  Beach.— FwrAMte.  San  Joaquin  Banch.— A  mercury  mtnexa)  not  yd 
posilively  determined.    At  same  locality  and  Santa  Am^  gypaum. 

PUOEB  CO.— Near  Dutch  Flat  in  Greco  Valley,  American  River,  chromite,  nvaiuril^ 
kotscbubelte,  serpentine.   Aliuer's  ravine,  epidote  !  with  guarltt  gold, 

Plomas  Co —At  Cherokee,  chalcopyrite.    TaylorvUla.— CAfyMwUa  and  erobeacite,  it 

Engels'  mine.   Rich  Bar.  — Tremolite. 

San  Benito  Co.— N«w  Idrla.— a'nnoAar  (mined);  at  the  Gypsy,  Alta,  and  AmbnN 

mines,  tlibnite  (mined),  ofieu  in  line  crystals. 

San  BERNABDINO  Co.— Colorodo  River.— Agate,  trona.  Clarke  and  Silver  Monntaia.- 
Stromeyerite,  malachite.  Russ  IMatriot— Galena,  ccnissite.  Francis  mine,  cerargytite.  Sa 
Bernardino  Mts.— Gmpbite.    At  Calico,  eolemanite!  with  paudermite  (or  priceile).  cekstil^ 
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beniardiDlte,  Uumootite,  cummlDgtoiiite,  calamioe,  halU$,  Iceland  spar,  lotui$Ume  (Lake  and 
OweD'B  mine).   Stromeyente  at  the  Sllrer  Elog  mine. 
Ocdton.— ^ra^Af. 

Borax  Ziake. — Borax,  thenardite,  haliU,  hajilm'A,  mUphohaliU,  glaviaite.  trana.  On 
Chruds.— Cookelte,  leipidolite.   Alau  realgar.  40  miles  from  the  Needles. 

The  TwoMcal  tin  mioea  are  dtuated  in  the  northern  end  of  the  San  Jacinto  estate,  see  p. 
1090. 

Sahta  0Z>ABA  Oo. — New  Almaden.— OfRRoftar,  mercury,  ealciu,  aragoniU,  serpentine, 
chrysolite,  quartz,  apophalUu,  gyrolite,  metaclonabarile,  aragotite.  North  Almadau. — Chnmiiie. 
Mt.  SAalK^  Ra^B*.— MagnesUe.   Near  CMroy,  atibnOa, 

Ban  DiEOO  Oo.—Lepidoltu,  rubellite.  graphite,  chalcocile,  pyropfayllite. 

BAH  LOIS  OBISPO  Co.— Asphaltnm,  cinnabar,  native  mercury,  chromite,  pyropfaylUtft 
enyz  marbUI 

Sah  Matbo  CO.— PMcadero  —GamOian,  agate. 

Samta  Barbaba  Co.— On  the  islands  of  this  county,  sphsnMtllblte  and  gypsum  dyBtals, 
peetoUu;  orthite.  San  Amedio  Oattca.— Stilvite.  asphaltum,  bitumen,  maltliat  petroleum, 
cinnabar.   Banta  Olara  Hivar.— Sulphur.   Santa  Barbara.— Allanlte.   Point  Sal.  gj/pmn. 

lUdwood  Olty.— Sphalerite. 

Shasta  Co.— Cow  Greek.— Sphalerite.  Tom  Neal  Mtn.— Molybdenite,  greenfiUaieA  tale, 
Shotgon  Greek. — Uvarovlte,   Copper  City.— Chalcantbtte,  native  zinc  (?). 

8UBBBA  Co.— Ooodyear's  Bar.— Asbestus.  Brandy  City.- Emeiy.  Forest  CHty.— Qold, 
ftrsenopyrlte,  tellurldes. 

SisKiTotr  CO.— Ottrelite,  barlte.  aragonite. 

Sox^o  Oo.—AragoniU  1  (fine). 

SONOMA  Go. — OnnrneTiUa.— Actlnollte,  garnets,  chromtSe,  serpentine,  dnnabar,  bttomen, 
niic^fied  wood. 

Tehama  Oo.— Pectolite,  ehnmtU,  wollastonite. 

TRiNiTT  Co.- Altoona  Mine.—Cinnabar ;  pktiinKm  in  nuggets  found  in  hydnuUc  minea 
on  the  old  cbuonel  of  the  Trinity  River.    Cinnabar. — Cinnabar,  serpentine,  realgar. 

Tulare  Co.— Minium,  cbiysoprase,  sphalerite,  graphite,  epidote,  almandite,  grostulariie, 
moIyAds/iAtf,  tovrmatine,  malacoHte,  U/pawolite,  andradite,  etc. 

TVOLUMHB  Co.— Tourmaline,  tremolite.  Sonora. — Graphite,  gold,  chalcopyrite,  pyrite. 
Yoxk  Tent— Cbromite.  Ooldan  Rnla  Mine.- Petzite,  calarerite.  altaite,  hessite,  ma^iesite, 
tetrahedrite.  gold.  WUakay  Hill.— ffofd/  Jamastown.— Mariposlte. 


OBEOON. 

Gold  is  obtained  west  of  the  Cascade  Range,  in  the  southernmost  counties,  Josephine, 
Jackson,  and  Curry,  in  Coos  and  Douglas,  the  next  north,  and  east  of  Uie  range,  in  south- 
eastern Oregon,  in  Gmnt  aud  Baker  couuttes,  and  to  the  north  sparingly  in  Wasco,  Umatilla, 

and  Union  counties.    The  most  productive  mines  are  in  Baker  Co. 

Baker  Co.— In  northern  part,  about  Baker  City,  Rye  Vallfly,  Bridgeport  on  Burnt  River, 
Willow  Creek,  Silver  Creek,  gold;  Rye  Valley  and  Silver  CreeK,  aflordfaig  also  stromeyerlte, 
arseoopyrite.  pyrite,  malachite,  azurite. 

Ouny  Co.— Near  Port  Orford  and  Cape  Blanco,  and  on  the  "Rogm  River,  gold,  plattnum, 
iridosmlne,  laurite.  On  the  seashore,  5  m.  N.  of  Ohatko,  prieeite.  In  veins  and  In  maases  from 
30  Iba.  weight  to  the  size  of  peas  and  smaller,  with  bluish  steatite. 

Douglas  Co.— New  Idrlon. —Cinnabar,  Itmonlte.  Blddle.— Hydrous  nickel  dllcate.  new 
genthite  (garnlerite),  p.  677. 

C^ant  Co.- Granite,  in  north  part  of  county,  tetrahedrite,  polybssite,  chalcopyrite,  pyrite, 
Jjdialerite.    At  Blk  Greek,  auriferous  ijravel     Near  Oanyon  Oity  (on  John  Day's  R.),  cinnabar. 

Jackson  Oo, — At  Applerate  and  elsewhere,  auriferous  prrtvcl. 

Josephine  Co.- At  Tank,  galena,  chalcopyrite.  Also  in  Jackson  and  Josephine  counties. 
HoUve  niekei-iroik,  in  placers. 
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King  Co.— SMttlfl.— Scheellte.  realgar,  tourmaline.   Magnetite  at  Iran  VX.,  8  m.  H.  cC 

l^wualmie  Pass,  and  also  copper  ores  at  the  Denny  Co.  mine. 
Fierce  Co.— Mt.  Ranier,  tridynifte. 
Spokane  Co.,  Kockford,  muscovite. 

Stevena  Oo. — Colvillc  district,  mines  of  lead  and  silver  reported. 
Whatcom  Co.— Fidahm.— Tourmaline. 

Whitman  Co.,  near  Whelan,  SO  miles  B.  W.  of  Coif  ax,  Jtrv^fxO. 
fakima  Oo. — Auriferous  gravel  and  quartz  veins. 


Oouflai  Island. — Auriferous  pyrfte. 

Fort  Wrangrell. — At  tbe  mouth  of  the  Stickeen  River,  garnet/  in  mica  schist. 
Qlaoler  Bay. — Native  silver,  argeutite,  berihierite  (?).  tetrshedxlte,  gmphite. 
Oolovin  Bay. — Argentiferous  galena,  pyrite,  graphite. 
Jnnaan. — S^alerite. 

Tukm  R.— Gold  placers;  nephrite  at  tbe  Jade  Hts. 
Gold  quaitz  at  various  points. 


ABOSHTEUIZ.  Co.— Axgentenil.— iywmw,  Utanita,  tourmaline.  Chatham.— Fedd  cakfte, 

garnet,  orthoclase. 

OrenviUe.— Wollastonite.  tltanite,  mttseovite,  vesuvianite.  calcite,  pyroxene,  serpen tioe. 
steatite  (reaoselaerite),  cliondrodlte.  garnet  (ciunntuon-stone),  nreon  (hyacinth),  graphite,  teafciik, 
fMtd  calcite,  tourmaline,  graphite,  orthoclase,  phlogoptte.   Iieeds.— Clialcociie. 

AthaBASKA  Oo. — St.  Norbert. — Amethyst  in  greenstone.   Tingwioh. —Cbalcocite. 

BAGK>T  Oo, — Acton. — Bomite,  chalcocite,  kaolin.  Upton. — Chalcopyrlte,  malachite^  calcitt. 

Beauob  Oo.— Anbert.— Gold,  iridosmlDe,  platinum. 
Bronghton. — Serpentine.  ^rytotUe,  steatite,  chlorite. 

Martow  (also  Blsb<»rongh). — SeluMteJ  cfyst.,  tungstite,  galena,  sphalerite  pyHt^  diili»- 

pyrite. 

Bivi^e  dtt  Iioap. — Platinum,  Iridosmioe.  gold,  rutile. 

St.  Franoia.— Gold,  platinum,  iridosoiine,  Umeniu,  pyrite,  magnetite,  serpentine,  c^wunile. 
wapstone,  barite,  actiuoUte,  arsenopyrite,  agalmatoliie,  garnet,  pyrrbotite. 
I«ka  St.  Tx9ni^.—Andaliiaits  (cbiMtollie)  in  mica  scbist. 
St.  Joseph. — ^Epidote  in  crystals  in  a  concretionary  epidotlc  rock. 
Sta.  Mazie.— Wad.   Trisg.— Aragonite,  wad. 

Bbrthibb  Oo. — MalsonneuTe  Township.— Sflmortjfctt*,  beryl,  muscovite. 

Bbomb  O0.—Bolioa.—Chr<mate.  magnetite,  serpentine,  picrolite.  ttMtiie,  bitter  qwr,  md, 
nitlle.  acdnolite,  chalcopyrite,  chlorite ,  chrysotile,  k&mmererlte,  pyrrbotite. 

^TomB.— Magnetite,  cbalcopyrite.  titantte,  ilmenite,  chalqocite,  galena,  cbIorit<dd,  mtile.  Ii 
eUeolite-syenite,  sodalite,  cancriaite,  orthoclase. 

BatUau— Magnetite,  in  fine  crystals,  hematite,  rutile,  dolomite,  magneiite,  chromifeiotu  laie. 
bitter  spar,  steatite,  tiomite,  pyrrbotite,  chalcocite,  chalcopyrite,  chloritoid. 

Obamblbt  oo.— BoncharviUe.— .^k^  In  trap.  Ohambly.— Analdte,  cbatniita.  iwi 
calc'te  In  trachyte,  ilmenite.    Montarville.  —AugUe.  chrysolite. 

OHABfPLAiK  Oo  — Cap  de  la  Madeleine.— Limonite  (iron  ocher)  In  huge  beda. 
Chabletoxz  Oo.— Ba7  St.  Vttal.— Ilmenite,  apatite,  allanite,  rutile. 
OmooUTXHI  Co.  Jonqnitfre  Townahlp.— -Itnyl. 

OABptf  Oo.— Mt.  Albert.— Shlckshock  Mta..  chrysolite,  chromite,  amphlbole.  guaH,  m 
pentlne.  ML  Serpentine.— Gasp6  Bay,  serpentine. 

HOOBELAOA  CO  — MontmO.— Chfn^e,  atigite,  titanite  hi  trap,  chrysolite,  natroUte,  s&skA^ 
davmniu  (uear  McGill  Coll^),  sodalite,  eUeolite.  acmlte,  cancrinite.  At  St  Hekn!i  Ifc. 
atoonUanlte. 
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IBBRTILLB  Oo.— Mt.  Joh&son.— Ill  dioiyte,  ampbibole,  liUmite,  oUgoclase. 

JOLIBTTB  oo.— Dalllvbont.— Blue  spinel  with  eeybertite. 

KA1I0UKA8XA  Co.— IUt.  Ondls.— Chalcedony,  jasper. 

liiASSOMPTION  CO.— St.  Roch.— On  Acblgan  R.,  traDsp.  a-patiU,  augite. 

IiBTiSCO.—Olumdi^re  Falls,  kaolin.  Point  L^vls,  glauconlte.  St.  Nicholas,  agalmatoUte. 

BCAUuroiraB  Co.— Hnntarstown.— AajwlO?,  titanlte,  vesuvianlte.  garnet,  hrtnan  fmr> 
maline  ! 

MEQAirrio  Oo.— Black  I>ake.— Scolecite,  thomsonite.  Ooleralna.— fiisrptfiUuw,  ckrytotiU 
(usbestus)  mined.   HsHfaa;.  — Bomtte,  chalcocite,  chalcopyilte.  ItmariMas. — Bomite,  chalcoclte, 

pyrite,  ortboclase. 

Ii«edfl  —Dolomite,  chalcopyrlte,  gold,  ehloritoid.  cbalcoclte,  bomite,  pyrite,  »tmtU$t 
cUrotnite,  magnetite,  molybdeuite,  ortboclase. 

Thetiord. — Serpentine,  ehryaotile!  (asbesttis)  extensively  mined. 

MX8BISQU0I  Oo.— St  Armand.- Micaceous  iron  ore  with  quartz,  epidote. 

MOHTOALM  OO.—Rawdon.— Garnet,  ilmeuite,  labradorlte. 

MOHTHORBKOT  Oo.— OhAteau  "BicldBt.— Labradorlte,  hyper»th«ne,  andeslne,  ilmenite. 

OTTAWA  Oo,— Buckingham.— ^pa/ite,  phlogopiU,  iitanite,  aabetttu,  coccollte,  graphite, 

crocidolite. 

Clyde.— Albite,  garuet. 

Hull.— Apatite,  aiupliibole,  garnet,  titanile,  tourmaline,  barite,  fluorite,  Jasper  (Chelsea), 
graphite,  magnetire,  oli^ctase.  v^Uonite,  pyroxene. 
IfOchaber. — Grapkiu. 

Portland. — ApatUt,  wiUonite.  pyroxem,  coccolite,  scapolite,  mizzosite.  cinnamon  garuet. 

Tem.-p\9tioa.— Apatite  !  rulile.  tiUmit^,  tcapolile,  tourmaline  (blk.),  hematite  (UavcockmineX 
woUastnuite,  pyroxene,  tireon,  vetunanUe!  fAlogopite/  garnet,  ehiyaoi&e.  amphibole,  prehuita, 
wihonite,  ctiabazite,  etilbtle,  urallte,  fibrous  calcite,  crocidolite.  Barite  (micbel-leryte)  at 
Perkin  s  Mill. 

VilleneuTs.- ^{Mte,   muteov^,  .  mlcrocline,   tourmaline,   garnet,   nwtuuita,  uranintte, 

spessarlite. 

Wakefield.  —Apatite  /  titanile,  pyroxene,  garnet,  tireon,  vesuvianite,  scapoUte,  phlogoplt^ 
calcite.  garnet !  spinel  (blue),  tourmaline  (blk.),  chrome  garnet. 

POHTIAO  Oo.— Aldfiald.— JfolyfldtfnA^/  chondrodite,  titanlte,  tremolite,  wtuvianUt. 

Allbth  Oo  — Molybdenite,  molybdite.    Clarendon.  — TVurmaiin*.  pyrallolite. 

Orand  Oalumet  iMxad.— Apatite,  phlogopite  /  pyroxene  /  sphalerite,  lila-uite,  veeuvianiU I 
serpentine,  tremolite,  tcapoUte,  brown  and  black  tourmaline/  pyiite,  loganite.  Calumet,  sphaler- 
ite, retlnallte,  galena,  pyrite. 

Xiiohfiald.— Calumet  Falls.'  blue  apatite,  blue  calcite,  scapolite,  loganite,  serpentine, 
phlogopite.  pyroxene,  timrmaline/ 

RIOHMOND  Co.— Brompton.— ChRlcDoite.  Cleveland.— Chalcocite,  chlorite,  bornlte. 
Melbourne.— Chalcocite,  chlorite,  chrysotile,  pyrite,  massive  epidote,  bomite,  kflmmererile. 

ROUTILLB  Co.- Beloail.- In  elseolite-syenlte,  aomite  (segirite),  cancrinite.  Rougamont.— 
Augite  in  trap,  chrysolite. 

St.  MATTRIOE  Co.— Point  du  Iiao.— Limonite. 

Shbtford  Co.— Shafford.— Chalcocite,  chlorite,  titanlte.  Stnkalasr.— Serpentine,  wrd- 
antique/  schiller  spar,  chalcocite,  chalcopyrite. 

8SBBBBOOEB  Oo.— Ascot.— Chalcopyrite,  chlorite.  Oapelton.— Chalcopyrite,  pyrite^ 
tennHntiie.  lMiox.~Ar9en<mfrite. 

Orford.— White  garnet,  chrome  garnet,  vaOerUe,  serpentine,  pyroxene,  diallage,  magnetite, 

caklic. 

Sherbrooka.— At  Snffleld  mine,  alMte  I  nafte  tflew,  argentlte,  chalcopyrito,  sphalerite^ 

jaeper/ 

8TAH8TBAD  OO.— Bailbrd.— Pyrrhotlte. 

Terbebonhe  Co.— Aberoromble.— Zo&rodor^.  MUle  lMlm.—LabradoriU /  ilmenite, 
hypersthene,  andeslne,  tireon.  Morin. — TitanUe,  apatite,  labmdoriie,  woUastonite  North 
Rivar,— ZiTDon. 

St.  Jrirdma.- Titauite,  apatite,  chondrodite,  phlogopite,  tourmaline,  eAvon,  garnet,  molyl^ 
denite,  pyrrbotite.  woUastonite,  M»ra4or&», 


Digitized  by  Google 


1100         OATALOOUB  OF  AMXRIOAN  LOCALITISS  OF  MINERALS. 


VAUDHEUiL  Co.— Vandraoil.— Limonlte,  Tlvianite. 

WOLFE  Oo.— Hun(or  Southam).— Cfaromite  in  serpenline,  ili&llage,  antimony!  $enarmattStl 
kermeiite/  taUnUniie,  stibnlte,  chalcopyrite,  chrysotUe.  WoUitowti.---Ghroiiiita. 

TAMASKA  CO.— Tmnuuka  Mt.— Amptaibole,  titanite  in  trap. 


PROviirae  of  Ontario. 

ADDZvaTOH  Co.— Otarmdon.— KMunanjfo,  UntrmaUne.   SbeAald. — Stibnite  In  071(11 
llzed  dolomite. 

BHOOXVILLB  Oo.— Brookvllls.— Pyrite. 

FBONTBMAO  Oo.— MurbU  I«aka,  Barrie  Township,— MenegblDite,  galena. 
Bedford  and  Iioughborough.— Graphite. 

Kiagiton.— (^/Mftt0  in  Trenton  limestone.  Palmeaton.— .fliitnattte. 
GRBT  00.— eydraham.— Celestite,  llmonlte. 

HASTnras  Oo,— Blievlr.— iV^'te.  Madoo.— Magnetite,  hematite,  pyrite,  rutUe,  uraconite. 
Mamora. — Artenopyrite  !  (argentiferouaat  Deloro),  magnetite,  serpentine,  garnet,  epeomit^ 
bematite,  lepldomelane,  steatite.   TvAar.—Araenopf/riUt  native  bismuth,  Usmutlilaite,  nrr^ 

H17B0H  00.— OUnton.— Nat.  sulphur. 

ItAXBTOiT  00.— BnnlakUlan.— Petroleum,  bitumen. 

I.ANARE  00.— BathoTSt— Barite.  black  Untrmaline,  perthUe  (orlboclaae),  peritteriU  (alUte), 
bytovmite,  pyroxene,  wilsooile.  scKpolite,  apatite,  titanite,  ampbibole. 
Dalhousie. — Dolomite,  aniphibole,  Iremolite. 

iMUiark. — Rapbilite  (ampbibole),  serpentfue,  asbestus,  perthitc  {aveDturiae  feld^), 
peristerile. 

Blmsley.— Pyroxeue,  titanite,  feldspar,  UmrmaUne,  apatite,  biotite.  zircon,  red  sj^el, 
cboiulrodite  orthoclase,  gurnet. 

North  and  South  Bur|[eifl. — Pyroxeru,  albite,  mica,  corundum,  titauite,  chalcopyrite.  opofiVr 
blctck  apinel!  spodumeiie  (in  a  boulder),  serpeiiliue,  bloUte,  barite,  graphite,  ortbodaBe,  vibmiiir, 
irollaslonile,  pblogopite,  samarskite,  zircon,  tourmaline, 

Perth.— Apatite  in  large  beds,  pblogopite. 

I1BED8  OO.^Bastard.— Wollastonite.    Oharlaiton  Late.— TouTmallae. 

Blizabethtown. — Pj/rrhotite,  pynie,  calcite,  magnetite,  talc,  pblogopite,  siderite,  apatite, 
cacoxenite.    Leeds. — Hematite. 

Laosdowne. — Celestite,  vein  37  io.  wide,  and  fine  crystals,  renuelaeriu,  sphalerite,  wilsjo- 
Ite,  labnidorite. 

North  and  South  Oroaby.— Cboudrodite,  graphite.   Nmt borough,- CKtfM^rodifa.  graphite. 

NOSFOZiK  Oo.— Otaarlotte>Tille,-~Nat.  suli^ur.   Walainghaw.  — Limonite. 

Peel  Oo  — Oaledon  (forks  of  tlie  Credit  River).- Red  celestite,  dolomite. 

PETBRBOBOOaB  Oo.— Balsam  Lake  — Pyrtte,  pyrrhotite. 
Bnx\tA^.—AU}iU  (periaUrtte).    Dnmmer.— Barite,  tourmaline. 
Oalway.— Barite,  ealeite!  acapollte.    Snowdon.— Uraconite,  magnetite; 

PBESOOTT  Oo.— Little  Rldeau.  —  Celesl Itc  (fibrous). 

RBWPHBWOO.— Algona.— Srapolite. /r^mo^tte.'  Amprior.— Calcite.  Blythfield.— /^nom^ 
tourmaline,  parganite,  tremolile.    Bnidetuville. — Zircon:    Oalabogle  Itake. — Tremolile. 
Bganville. — Titanite!  apiitite,  zircon,  etc,  ampbibole. 

High  Falls  of  the  Madawaska.— /V(7zen«.'  ampbibole.   MoMab.— Hematite,  barite. 

Ross  Township.— .4;)a/ifo,  titrmiCe,  ampbibole,  pyroturu,  ortboclase,  weapolile,  chryiotilr. 
moIyiHiciiite,  molybdite,  spinel,  tourmaline! 

Sebastopol  Tawnm^^.— Apatite!  titanite!  sAwn/  hernbtende,  orAeelatg,  mtcrocline, 
teapolile.  pyroxene,  caldte  (salmon-red). 

SZMSOoa  OO.—Nattawaiga.— Limonite. 

VIOTORIA  00.— Balsam  "Lak^—Molybdeniie,  scapollte,  quartz,  pyroxene,  pyrite. 

I>I3TRI0T  OF  AltOOMA  — Bruce  Mines  on  Lake  HiiTon.—Catcite,  dolomite,  quarU,  eAat»- 
Pffrite.  ehatroeite 

Jaokfish  Lake,  Huronlan  Mine. — Sylvanite. 

Badbnry.— Niccollferous  pyrrhotite  and  ehateopyriie,  polydymite,  qwnyUt^  oaadterita 
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DiSiBiOT  OF  NiPiasZNO.— Inm  lalandi  (Nipissiug  Lake}.— barite,  fluorite. 
MoKim  and  adjoining  towns.— Clialcopyrite,  pyiTUotite,  smaltite. 

liAEE  HDBon,  Owen  Sound,  on  the  Grand  Manitoulin  Islands,  eic.—Ceie»me. 

JaKKE  Supemor.  North  8bore  (east  of  Thunder  Bay  distT.).—B«ttle  Island,  native  rapper. 
Jax-via  Island.— Silver,  argeutite,  barite,  celesUte,  caldte.  MoKallar*!  Uand,— Silver, 
splialerite,  giileua.  pyrite,  iirgeDtite,  barite,  calcite. 

Mi^^ooten  laland.- JJtwMjrAxfe,  nieeolite.  mnthite,  ehateopjprite,  native  copper,  native 
sfl'ver,  chalcocitc,  galena,  amethyst,  calcite,  stilbite,  analciie.  At  Maimanse  Bay,  coracite, 
clialcocite,  cbalcopyrite,  native  copper!  agate,  argeiilite,  cnlcite,  genthite. 

Neepigon  Bay. —Fluor  Island,  fluorite.   St.  Ignace  Island.  eaieiU,  native  copper,  prehnite. 
Pie  Island.— Elffiolite,  zircou.   Uu  mainland  opposite  Pie  Island,  fluorite,  barite. 
Point-anx-Mines. — Nalive  copper,  coracite,  mesolite,  epldote,  galena.    Fxinoe'i  Xffne. — 
£2rythrite,  fluorite,  calcite,  galena. 

Silver  Islet.— Argeutite.  native  silver,  galena,   DlccoHte,  chalracite,  malachite,  silver 
Arsenide,  pyrite,  calciU.   Edwards  Is. — Native  arsenic. 

Stear  Island. —Apuphyllite,  argentite,  diver,  chalcocite,  sphalerite,  calcite.  Terraoe  Oova. 
— Moiybdeuite. 

THUNDER  BAT  DISTBIOT  AND  WESTWARD. —Amethyst  Haihovx. ~ Atnethffst  /  Dog 
X<ake. — Native  lead.  Duncan  ISine.—Dog-tooUi  apar,  argentite.  i/lcIiityxe.—Siderite. 
mcKellar's  Point.— Pcctolile.  Mouth  of  McKenzie  River.— Amethyst,  fluorite.  Neebing. — 
Cbalcopyrite,  galena,  niarcasite.  Neebing  Lake,  barite.  COonnor.— Beaver  mine,  asbestua. 
Xhonder  Oape.— Galena. 

RABBIT  MTS.— Twin  Cities  mine,  wltherite.  22  m.  S.  W.  Port  Arthur,  Aorntotonw. 


Pbotihob  of  Nota  Sootia. 

ANHAPOLIB  Co.— Ohnte^  Ow.—Apophf/Oite,  natrollte,  heliotrope. 
Oate'a  Mountain.— Analcite,  magnetite,  metolite!  natrolite,  stilbite. 
Granville  — Carnelian . 

Margaretvllle. — Apophyllite,  gyrolite,  ttilbite,  epistilbite,  laumontlte. 
Martial's  Oovfi.-~Analeite !  cbabazite,  htulandite.    Moose  Hiver.— Beds  of  magnetite. 
Nictan  Rivw. — At  the  Falls,  bed  of  hematite.   Paradise  River,  black  tourmskLine,  tmokn 
fvartti 

Peter's  "BtAal,  west  side  of  Stonock's  Brook.— .<ljwpAyjf»te/  calotte,  heulandite,  tountmtfts/ 
(abundant),  native  copper,  stilbite. 

Port  Oeorge.— FarOeHte,  laumonttte,  mesolite,  stilbite.  East  of  Port  George,  on  coast, 
apophyllite  containing  gyrolite. 

St.  Or(rix*8  Cove,— Chabazlte,  heulandite. 

Ahtaoonish  Co. — College  Lake. — Chalcopyrite.  On  St.  George's  Ba^,  and  elsewhere, 
fflfpaum,  in  thick  strata.  Frenchman's  Barn,  gieseckite.  South  Lake,  chrysolite.  Arisaig  Pier, 
gieseckite. 

CAFE  BBETON  Co. — At  Oabarus,  molybdenite,  '^blsmuthinite.  At  Loch  Lomond,  Salmon 
Biver,  manganese  ore. 

Plaister  Cove,  Mftbou,  Port  Hood,  etc.— Cyjtfum.    Near  Sidney,  copper  ores. 
Little  aiace  Bay.— Cannel  COal,  melanterite. 
New  Annan.— Co vellite. 

C0L0HE8TER  CO.  —Five  Islands,  Bast  'Sdw.—BarUe,  o^lcite.  dolomite  (ankerite),  gmelln- 
ile,  hematite,  clialeopyrile. 

Indi^^"  I*oint. — Malachite,  magnetite,  red  copper,  tetrahedritf. 

Pinnacle  Islands.— Ana^'te,  uUcile,  efiaiaxite/  natrolite,  siliceous  sinter. 

Londonderry,  on  branch  of  Great  Village  River.— Bartte/  ankerite,  hematite,  limonite, 
magnetite,  aragonite,  sideroplesite,  wad. 

Cook's  Brook.— Ankente,  hemntitc.   Martinis  Brook.— Hematite,  limonite. 

Folly  River.— Below  Falls,  ankerite,  pyrite.  On  high  land,  east  of  river,  ankerite,  hematite, 
limonite. 

Archibald's  Laud.— Ankerite,  barite,  hematite. 

Salmon  River,  south  branch  of. — Cbalcopyrite,  hematite. 

Shubenaoadie  River.- Anhydrite,  calcite,  barite,  hematite,  oxide  of  manganese.  At  the 
Canal,  pyrite. 

Stewiacke  Rlvar.- Airto  (tn  limestone:  800  tons  mined  in  1885).   Near  Clifton,  gOthite. 
pyrolusite,  calcite,  barite. 
Onslow.- Jtfnn^afUM  on. 
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OUMBERljUfD  Co.— Cape  Cbie^necto,  barite. 

Oape  d'Or.—Analeite,  apophylUte!  cliabazite,  far{>eite,  laumootite,  mmoUU,  nabcbh^ 
natrolite,  native  copper,  obsidiai},  red  copper  (rare),  TiviaDite  (rare). 

Horseshoe  Oove,  east  side  of  Cape  d'Or.— Analcile,  calcite.  stilbite. 

Isle  Hanta,  south  side.— Analdte,  a^apkyUite!  calcite,  heukmdit$/  D^nltte,  meBoifie. 
ttUbitel 

Jo^ins.— Coal,  hematite,  HmoDite.   Malachite  and  tetrahedrite  at  Seaman's  Brook. 

Partri^e  Island.— ADalcite,  apophjfllUe /  (rare),  ameihytt /  agate,  apatite  (nxe),  eoln'ti.' 
chabazite  (acadlalite),  cbAlcedony.  cat's-eje  (rare),  gypsum,  hemattte,  heulanttUe!  mmgotxixt. 
tUibiie! 

Swan's  Greek. — West  side,  near  tbe  Point,  calcite,  gypsum.  htnUattdile,  pyrite.   East  f-ttie.al 
Wasson'sBluS and  vicinity',  analcite!  apvphyUitel  (rare),  eofffAtf,  eAaAamf*/ (acadialite),  gjpHun. 
heuUindiU/  natrolite!  siliceous  sinter. 
'   Two  Islands. — Qmelinlte,  heliotrope,  moss  agate,  analcite,  calcite,  chabazite,  heulaiidiu. 

MoKay'a  Head. — Analcite,  calcile,  heuluuilite,  tUieetnu  tinier  I . 

Amherst. — Manganese  ore. 

Bpiing  Hill  coal  field,  Sculia  mines.  Alunogen. 

DiOBY  Oo. — Briar  Island. — Native  copper,  in  trap,  jasper. 

Digby  Neok,  Sandy  Oove,  and  victuity. — Agate,  amethytt,  aUe&e,  ekabtaite,  hematiti! 
laumorUiie  (abundant),  magnetite,  martUe,  ttiioite,  quartz  crystals. 
OnlUver's  Hole. — Magnetite,  stilbite  I 
XUnk  Oove. — Amelbyst,  ehabasilef  quartz  crystals. 
Nichols  Mountain,  south  side. — AmeViyat,  magnetite! 

Williams  Brook,  near  source.— CAodonto  (green),  heulandlte,  stilUie,  quartz  crystal. 
Trout  Oove. — Carnellan,  chalcedony. 

QinrSBOBO  Co.— Cape  Canseau,  andalunte.  SiuThTo6k:~0ctahedriie. 

HALIFAX  Co.— Gay's  River,  galena  in  limestone.  Soutbwest  of  Halifax,  garnet,  staorol!le. 
tourmaline. 

Tangier.— OoM.'  in  quaitz  veins  in  clay  state,  associated  with  auriferous  pyrite,  gslen. 
hematite,  arsenopyrite,  and  magnetite.  Gold  iit  Country  Harbour.  Fort  Clarence,  Isiiac'sHarlxHir. 
Indian  Harl^our.  Laitllow's  Farm,  Lawrencelowu,  Sberbrooke,  Salmon  Kiver.  Wine  Cove,  utd 
other  places.   At  Hammond's  Plains  and  Musquodolwit,  molybdenite,  pyrolusiie. 

Hants  oo  —OhavaAe.— Oxide  qfrnanganete  (in  limeatoue),  gyptum.   Petite  Kiver.  gypno, 

oxide  of  manganese. 

Walton. — Pyrolusiie,  Tnanganite. 

Teny  Oape. — Manganese  ores,  dog-tooth  spar. 

Windsor.— Calcite,  gypsum  (great  bed),  with  cryptomorphile  (baronalrocalcite),  bowliie, 
mirabilite^  selenile,  aragonite,  epsonute,  ulexitc.  At  Rawdon,  manganit^  ttibiute,  of  wliid 
798  tons  were  exported  in  1885,  turgite,  hematite. 

Brookville.— Howlite,  ulexite.  cacholong  !  caruelian. 

Newport  Station.— Howlile,  ulexite.    Noel,  bowtite. 

Dou^as. — Psilomelane,  pyrolusite.    Seven  Mile  Plain,  pyrite. 

Kings  Oo.— Black  Rock. — Central lassite,  certnite,  dog-tooth  spar,  cyanolite.  A  fewmiJa 
east  of  Black  Rock,  prehnite?  stilbite  f 

Oape  Blomidoii.~-On  tbe  coast  between  tbe  cape  and  Cape  Split,  the  following  miDmk 
occur  in  many  places  (some  of  tlie  beat  localitiesare  nearly  oppodte  Cape  Sharp):  analcite ! agtli! 
ameViyst!  apophylUte!  calcite,  chalcedony  (}>]ue),  steeleite,  cbabazile.gm«linite(\ederiie),  hemiliu. 
heulcindiief  lauraontile,  magnetite,  malachite,  mesolite,  native  copper  (rare),  nafrvMe/ paloDK- 
stiUnte  I  thomsonite,  farOelite,  quartz. 

North  Mountains. — Amelbyst,  bloodstone  (rare),  ferraginom  guarit,  mesoUU  (in  kU'^ 
ihomsonite! 

Itong  Point,  five  miles  west  of  Black  Rock. — Sevlandite,  laumontite,  stilbiie! 
Morden. — Stilbiie,  apopliyllite,  mordenite. 

Scott's  Bay. — Agate,  amethyst,  chalcedony,  rutlle.  mesolite,  natrolite. 
Woodworth*s  Oove,  a  few  miles  went  of  BoateaBxy.— Agate/ chalcedonif/Jatptr,vi!Sk. 
Kentville,  pyrolusite.   Hall's  Harbour,  sUlbite,  sphflerostiltnte. 

IiUHBHBEEO  Oo.— Chester. — Gold  River,  gold  in  quartz,  pyrite,  arsenopyrite. 
Oape  la  Hm^.— Pyrite.   The  "Ovens."  gold,  pyrite,  arsenopyrite.    Petite  River,  gold 
Id  slate. 

PlOTon  Co.— Plcton. — Jet.  oxide  of  manganese,  limonite.  At  Roder's  Hill,  six  mliciiRa 
of  Pictou,  barite.    On  Caribou  River,  gniy  copper  and  malachite  in  lignite. 

AlblonMines.— Coal,  limonite.  East  River,  limonite,  hematite,  magnetite,  stderite,  ankoitt 
On  Siitlierland's  R.,  siderite. 

Smithfield. — Argentiferous  galena. 
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QOSEN'S  Oo. — W«stfield.— Gold  In  quartz,  pyrlte,  arsenopyrite. 

Five  Riven.— Near  Big  Fall,  gold  In  quartz,  pyrite,  arsenopyrite,  limooite. 

RiOHHOirD  Co.— West  of  Plaister  Oov*.  barlte  and  calcite  in  sandstone.  Nearer  the 
Gove,  culciie,  fiaorite  <blue),  siderite,  gj/ptum  in  beds  of  great  thickness  (giving  the  name  to 
Plaister  Cove). 

Shelburne  Co.— BhellninM.— -Near  mouth  of  harbor,  garnets  (in  gneiss).  Near  the  town, 
niae  quanz. 

Jordan  and  SiAU  Bivme.—BtaurolUe  (abundant),  schlller  spar. 

BZDHBT  Co.— Hills  east  of  ZjOcbaberLake.— Pyrite,  chalcopyrite,  siderite,  hematite, 
■locxlitown. — Epidote  iu  trap,  gypsum  (making  a  cliff  of  300  feett  near  Ogdeu's  Lake).  . 

Tarmouth  Oo.— Oream  Pot,  above  Cranberry  Hill.— Gold  in  quartz,  pyrite.  Cat  Rock, 
Fbiichu  Point,  asbestus,  calcite. 


Albbrt  Oo.— HopnreU  on  Shepody  Bay. — Gypsum,  manganese  ores. 
Albert  Mines.— Near  Hillsboro',  albertite  (largely  exported). 

Shepody  Mountain. — Alunite  in  clay,  calcite,  pynte,  mangamite,  psilomdane,  pifrotuiOt^ 
gypsum  (quarried),  anhydrite  (with  the  gypsum). 

Oabletoh  Oo.-Woodstock.— Chalcopyrite,  hematite,  limonite,  wad. 

CKARLOTTE  CO.— Oampobello,  at  Welchpool.— Sphalerite,  chalcopyrite,  bomlte,  galena, 

pyritK 

At  bead  of  Harbour  de  Ziute. — Galena. 

Deer  Island,  uii  west  side. — Calcite,  magnetite,  quartz  crystals. 

Dlgdl^iash  River. — On  west  aide  of  entrance,  edteitel  (in  conglomerate)^  chalcedony.  At 
Uolliug  Dnm.  j^rapliile.  * 

Orand  Manan. — Between  Northern  Head  and  Dark  Harbour,  agate,  amethyst,  apophylUta, 
calcite,  hematite,  heulaiidite,  jiisper,  magnetite,  natroUle,  etilbite. 

Moore's  Milla. — Aodaliisite  (cliiastolite),  staurolite. 

Whale  Cove.  —  Caleiie!  heulaiidite,  laumuntite,  stiibite,  temi-opal! 

Wagaguadavic  River,  at  entrance. — A^urite,  chalcopyrite,  in  veins,  malachite. 

QLoaOESTBR  Co.— Tete-lt-Oouche  River,  eight  miles  from  Bathurst— Chalcopyrite 
(mined),  oxide  qf  manganete  I  formerly  mined. 

KoroB  Co.— Snaiax.— Near  Cloat's  mills,  on  road  to  Belle  late,  argentiferous  galena.  One 
mile  north  of  Baxter's  Inn,  sjMoutor  mm  In  crystals,  limonite.   On  Capt  McCready's  farm, 

Upham.- .l/anffaatfM  ores,  gypsum. 

RBSTiootroHB  Co.— Beltodune  Point— CbTcjfs.'  terpentine,  9erd-antique.  Dalhonaia^ 
agate,  cameliuti. 

St.  John  Co.— Black  River.— On  coast,  calcite,  chlorite,  chalcopyrite,  hematite! 
Brandy  Brook.— Epidote,  hornblende,  quartz  crj'stals. 
Oarleton. — Near  Falls,  calcite. 

CHianoe  Harbour. — Calcite  in  quartz  veina,  chlorite  in  argillaceous  and  talcose  slate. 

little  Dipper  Harbour. — On  west  side,  in  greenstone,  amethyst,  barite,  quartz  crystals. 

Moosepath. — Feldspar,  ampfaibole,  muscovite,  black  tuurmaliue. 

Musquash.— On  east  side  harbor,  copperas,  graphite,  pyrite. 

Shannon's.  — Chrysolite,  serpentine.    East  side  of  Musquash,  guartM  eryttaU  I 

Portland. — At  the  Falls,  graphite. 

Port  Howe  Hill. — Calcite,  graphite. 

Crow's  Nest. — Asbestus,  chrysolite,  magnetite,  terpentine,  steatite. 
Uly  Xrfike. — White  augite  ?  chrysolite,  Kraphite,  serpentine,  steatite  talc. 
How's  Road.— Two  miles  out.  epidote  (id  syenite),  steatite  in  limestone,  trtmolUe. 
Dniry*t  Oove.— Graphite,  pyrite.  pyrallolite?  Indurated  talc. 

Qnaco,  at  Lighthouse  Point. — Large  bed  of  oxide  of  manganese.  Sheldon's  Point,  actin- 
olite,  asbestus,  cuclte,  epidote,  malachite,  hematite. 

Oape  ^Kouer.— Asbestus,  calcite,  chlorite,  hematite  (in  crystal^. 
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Westbeaoh. — At  east  eud  on  Evans's  farm,  clilorite,  talc,  gvartt  cryttaU.  Half  amilevfft 
chlorite,  cbftlcopyrite.  magncsite  (vein),  magnetite. 

Poliit  Wolf  and  Salmon  lUveT,— Asbestus,  clilorite,  chrysocolla,  chalcopyrite,  bornitc,  p}Ti:i. 

Victoria  Co. — Tablque  River. — Agate,  earnelian,  Jasper.  At  mouth,  south  sde,  a'.'.^ 
At  muulli  of  Wapakacegan.— Gypsum,  »alt  s|)i-iiig. 

Fattioodiac. — Selenite,  gypsum.    Three  tnilts  above,  stalactites  (alnindaDt). 
Qnlsalria  River.— Blue  phosphate  of  iron,  in  clay. 

WTBTKOBSLAin)  CO.— B^eme.—Pyrite.  Dorchester,  on  Taylor's  Fann,  caDor!  nxl 
day  Ironstone.    On  Ayer's  Farm,  asphaltura,  petroleum  spring. 

Orandlanoe.— ApiUile,  selenite  (to  large  crystals).   Uei&nimcook.  coal  (alberille). 

TOBE  Oo.— Near  Frederlctoa.  Prince  William  parish.  Brunswick  mine,  tUbnile  (nioti 
native  antimony,  jamesonite,  berthierite,  kermesite.  valeutinite. 
PoUook  Siver.— Stibnite,  tin  pyritaf  in  gmolte  (rare). 


Barclay  Sound,  Vancouver  Is. — Ilvaite. 
Cariboo  District.— Native  gold,  gulfna. 

Cherry  Creek,  33  m.  E.  of  Head  of  Okanagon  Lake. — Argentlf.  tetrabedrite,  gnltci. 
sphalerite. 

Fraser  River. — Near  J^ytton,  bouldersof  neplirite.  Foster  Bar.  22 m,  above  Lyltoo. f:ih:.>, 
massive  gamut,  teti'ahediite,  ankeriie.  Seven  ui.  up  'Wilson  Greek,  native  araentc-  id  m 
below  Liilicuot,  platiuuin. 

Ominica  District. — Vital  and  Silver  Creeks,  native  gold,  argentiferous  galena,  natirv  film, 
arquerilu. 

Howe's  Sonnd.— Boruite,  molybdenite,  mica. 

Texada  Id. — Aiagnetlte.  Malaspiua  copper  mine,  andradite,  chalcopyrite,  trunoif't 
dolomite. 

ShuBwap  Xtake. — Bitmuthinite. 

Hi-hnm  Iiake,  south  of  Looo  L. — Hyalite. 

Kootani^Lake.— Ai  the  International  Claim  and  Heudrix  Camp,  galena  (argent],  tettshedriti. 
Jarvis  Inlet,  Suluion  Arm.— Bomite. 

ice  R.  (branch  of  the  Beaver  Foot.  Rocky  Mts.). — Bodalite. 
Hector  (or  Kicking  Horse)  Pass,  Rocky  Mts. — At  the  Ebenezer  mine,  cinnabar, 
niecillewaat  R.,  Selkirk  Range.— Tetrahedrite  (argentlf.),  galena,   pyrite,  tdislcopfni^ 
aphalerlte. 

Samlooiw  Lake,  Tranquille  R. — Gold,  platinum,  io  gravel. 

MidudaB  Valley, — At  the  Stump  mines,  tetrahedrite. 

North  Thomson  R.— Cyanile,  tetrahedrite. 

Otter  Tail  Creek.— Cookeile  (?)  with  galena. 

Peace  R.— At  Fort  St.  John,  on  cliffs  of  shale,  mlnbillte,  epsnntte. 

Similkameeu  R. — In  gravel,  gold,  platinum, 

Skeena  R. — Garnet  /  in  mica  schist. 

Tolamean  R.,  Granite  Creek. — In  gravel,  gold,  platinum. 


Antony's  Island. — Pyrite. 

Oatalina  Barbour.— On  the  shore,  pyrite  I 

Chalky  msX.—Fel^ar . 

Copper  Island,  one  of  the  Wadham  group.— CTwiicopynto. 

Oonoeption  Bay. — On  the  shore  south  of  Brigus,  liomite  and  tetrahedrite. 

Bay  <tfIslaods.— Southern  shore,  pyrite  in  slate. 

Iiawn. — Qalena.  eerargyrite,  prausUte,  argentite. 

Placentia  Bay.— At  La  Manche,  two  miles  eastward  of  Little  Southern  Harbonr, fUfM- 
On  the  opposite  side  of  the  isthmus  from  Placentia  Bay,  barite  In  a  laige  vein,  occuiooillr 
accompanied  by  chalcopyrite. 

Kioal  Bay.— South  of  St.  John's,  chalcopyrite. 

Tilt  Cove. — JSiccolUe. 

Trinity  Bay. — Western  extiemity,  barite. 

Barbour  Oreat  St.  Itawrenoe.—West  side,  galena. 
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Seewatln.— Mouth  of  Churchill  river,  lazulite. 

Smoky  R. — Native  sulphur.  sa1-aramoniac. 

N.  Sa^atchewan.— Chemawinite  on  the  shores  of  Cedar  Lake. 

Yukon  R. — Gold  In  placers,  nephrite. 
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KoTB.— Names  of  numbered  species  and  of  a  few  Important  synonyms  are  printed  in  imvj' 
«ed  type. 


A 

Laiin«r&dit«,  741 

.arite.  71 
.biubite,  795 

Lbrnum  salts,  Abraumsalze, 

988 
Lbrazite,  586 
LbnncbHDite,  400 
LcudiHlile.  589' 
Uanthite,  68 
Vccrdese,  848 
^.cerilla,  50 
Vcliates,  189 
^cliiyite.  468 
&.cliinatite,  519 
Acliiiiit,  864 
Achrematite,  99S 
A-chroiie,  551 
Achtaragdite,  435 
Aohtarandit,  Achtaryndit,485 
Acicular  bismuth,  129 
Aciculile,  129 
Acmite,  864 
Acqim,  206 

Actiiiolite.  Actlnote,  885,  889 

Actynolite.  885 

Adnmantiue  spar,  SIO 

Adamns,  8 

Adamine,  786 

Adamite,  786 

Adamsite,  614 

Adelite,  1052 

Adelpholite.  781;  486 

Adinole.  :-t28 

Adipite,  Q89 

Adipocerite,  997 

Adipocire,  997 

Adiiliir.  Aduliiria,  31B,  818 

J^di'lfoi'site,  873,  567 

^deliie,  530 

^^rine,  364 

JT'^rMXa,  864,  1046 

Aaignutit*  408 

^rlDiie,  1025 

jErosite,  181 

^riigite,  870 

JEa  Cj  prium,  20 

£schynite.  742 

i£tliiop8  mftieral,  68 

Afrndite,  675 

Afialosa,  Aftalosia,  897 


AftoDlte,  V.  Aphtonlte,  187 
Agalite,  678 
Agalmatolite,  623,  691 
Agapliite,  844 
Agaric  mineral,  268 
Agata,  Span.,  «.  Agate,  189 
Agate,  189 
Agate -jasper,  189 
Aglaite.  868 
Agnesile.  807 
AgriooUttt,  448 
Agstein,  IOCS 
Agua.  205 
Aguilarile,  1025 
A^ustite,  762 
Aigiie-mariuc,  406 
Aikinlta,  129 
Aiinaflbrite.  886 
Aimant,  221 
Aimatolite,  80d 
Aiualite,  285 
Ainigmatit,  408  - 
Aitbalite,  258 
AJkite.  1008 
Akantliit,  58 
Akanticone,  516 
Akermaiiite,  476 
Akmit.  864 
Akoutit.  101 
AlabaDdiu,  64 
Alabandite,  64 
Alabaster,  933;  268 
AlabastroQ,  937 
Atalite,  352 
Alaskaile,  114 
Alaua,  951 
Alaiinspath,  974 
AlaunsteiD,  974,  976 
Albatre,  933 
Albertite,  1020 
AlbiD,  506 
Alblte,  827,  1025 
Alca|>aru8sa  amarlUa,  978 

verde,  941 
AlexHiidi-ite.  339 
Algerite,  473 
Algodonite,  45 
AHpite,  678 
Alisonite,  51 
Alite,  154 

Alizite,  «.  Alipite,  678 
Allaotite,  Allaktit,  800 


Allagtte,  380 
Allanit«,  523 
Allemontite,  18 

Allocbroite,  437,  442 
AUoclaaita,  102 
Allogonite,  760 
Alloklas,  102 
Allomorpbite.  900 
AUopaUadlum.  28 
AUophaoe,  698 
Allophite,  705 
Alluaudite.  757 
Allume,  951 
Almagrerite,  912 
Almandiue,  Almandite,  487, 

441;  221 
Alof  anita,  Bpa?*.,  v.  AUophaoe 
Alquifoux,  50 
Alshedite,  712 
Alstouite,  283 
Altai  te,  51 
Alum,  Native,  951 

Ammonia, 

Feather,  954 

Iron,  954 

Magnesia,  953 

Maoganese,  966 

Potash,  951 

Soda,  952 
Atumbre,  951 
Alumeu,  951 
Alumian,  923 

Alumitia,  210:  v.  Alumininm 
AlumlDales.  220  «( sag. 
Alumioilite,  974 
Alnmlnite.  970 
Alumiaium  arsenates,  780. 846 

borate,  875 

carbonates,  299,  800 

chloride,  165 

tluoride».  166,  168, 178,  179< 

180.  181 
hydrates,  246,  251,  264 
mellate,  994 

oxide,  210 

phosphates,  781,  798,  799, 
824.  835.  842.  848,  844» 
845,  846,  847.  850,  865, 
868 

silicates,  4S6.  402,  496,  498, 
500,  558.  660,  561,  685 

a  '   >  A  — 
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Aluminium  sulphates.  938; 
(w.  H.O)  958.  970.  971; 
951,952. 958 
Aluminium  ore,  251 
Alumocalcite,  196 
Alumstoue,  974 
Alun,  951 
Alnnitd,  974 
Alunog«ii.  958 
Ahirgite,  085 
Alvite,  487 
Amalgam,  oatiTe,  38 

Ookl.  19 

Silver.  38 
AmaranUte.  967 
Amatlsta.  Qpj, «.  Amethyst 
Amazooite,  833 
Ainazonstoue,  338 
Ambar,  Sp.,  «.  Amber 
Amber,  lOOi.  1004 
Amberite.  1007 
Amblygonite,  781 
Amblysieglte.  860 
Ambrite,  1007 
Ambrosliie,  1007 
Amesite,  655 
Amethyst,  187,  763 

Orieutal,  313 
Amiaot,  886 
Amiantboide,  886 
Amlantfaolde  magnestte, 
Amianthus,  386,  669 
Ammiolite,  865 
Ammocbrysos.  613 
AmmoQHlauD,  952 
Ammonalun,  953 
Ammonin,  e.  Ammonium 
AmmoDia  alum,  953 
Ammonium  borate,  883 

carboDAie,  894 

chloride.  1.V7 

oxalate,  994 

phosphates.  806.  836,  883 
sulphates,  894.  89S;  980, 

948,  952 
Amoibite,  90 
AmpUbole,  385,  1036 
AupuiBuLB  Group,  883-404 
Ampliiliole  -  anU)optaylUt& 

386.  390 
Amphi^t-ac,  343 
Aniphjlogite,  614 
Amphiibnliie,  824 
Amphmlelile,  837 
Anagenlte,  «.  Chrome  ocher, 

697 

Analcime,  595 
Analcima  caraea,  474 
Analcite,  595 
Analzlm,  595 
Anataae,  240 
Anauxlte,  689 
Ancudite.  685 
Andalnaita,  496 
Anderberglte,  4Sf1 
Andealoa,  Andedte,  888 
Andnidite.  487,  443 
AndreasberfTOlite,  081 
Andreolite.  581 
And  re  v.  site.  854 


Anfibola.  885 
Anglarite.  115,  814 
Anglaiite,  997 
Anglesite,  Cupreous,  937 
Anhydxita.  910 
Aaimikile,  48 
AnkuiU.  374 
Annabaigita,  818 

AnnerSdit«,  741 

AuDite,  684 
AnuWite,  187 
Anomalile,  1037 
Anomite.  627,  629 
Aaorthite.  887.  1037 
Anorthoolaae.  Anortboee,  824 
Anortholt,  837 
Anlhoc-hroite,  857 
Authogrnmmile,  384 
Anthofite,  884,  391 
Anthophyllite,  384  891 

Hydrous.  385.  898 
Aiithosiderite,  703 
Anthracite,  1031 
Anthraconlte,  267 
AnthracoxeD.  1013 
Anthracoxenite,  1013 
Anthrax,  210.  220 
Aotbnixolite.  1034 
Autiedrite,  599 
Antlgorite,  669 
AntilHte,  70S 
Antimolne  natlf,  13 

oxide.  190 

oxid6  sulfur^  107 

8ulfur§,  36 

Bulfure  nickellfdre.  91 
sulfure  p]<Hnbo-cuprlf£re. 
126 

Antimon,  Gedie^.  13 
Antimonarseu,  13 
Antimonarseiiuickel,  71 
Autimonate  of  lead,  862 
Antimonateb,  861  et  aeq. 
Autimonbleiblende,  129 
Antimoubleikupferbkndet 
126 

ADtimoubleisnatb,  863 
Anlimoubleude.  107 
AniiuionUomma,  199 
AntlmotiblQthe.  199 
Anlimouftihlei-z.  187 
Anlimoii^laDz,  36 
Antiinonial  arsenic.  IS 

copper,  118 

copper  glance,  136 

nickel,  73 

ocher.  203 

red  silver,  181 

silver.  43 
Antihonideb,  ^etatq. 
Antlmouio  rojo,  tobbiq,  107 
Antimon  ite.  36 
Aniimonite  of  mercniy,  866 
Amtihokiteb,  861 «(  aeq. 
Antimon  kupferglanz,lS8, 138 
Antimon  nickel,  72 
Antimonnickelglanz,  91 
Antimonocher,  208 
Antimonophyllite,  900 
Antimonozyd,  199 


AntimoDsauret  Bldozyd,  96 
Antimonsilber.  42 
Anlimonsilberbleode.  ISl 
Antimonsil  berglanx.  148 
Antimony,  Arsenical,  13 

Gray.  36:  133 

Native.  13 

Plumose  ore  of,  188 

Red. 107 

White.  199 
Antimony  oxklu,  196,  191, 
203 

oxvBulphide.  106 

sulphide,  86 

trisulpbide,  86 
Antimony  blende,  )0T 
Antimony  bloom.  189 
Antimony  glance.  86 
Antimony  ocher,  808 
Anlleiite,  928 
Antophyllit,  884 
Antozonite,  168 
Antrimolile,  60S 
Apatelile.  969 
ApaUt«,  762,  1027 
Aphan^.  Aphanedt^nS 
Apber^,  786 
Aphrite,  267 
Aphrizlle,  651 
Aphrodite.  675 
Aphroaelenon,  968 
Apbroaiderite,  600 
Aphtbaloee,  897 
AphthitaUte,  897 
Aphthonite.  137 
Aidohnite.  055 
Aplome,  437,  448 
Apoflllta.  ^p.,  «.  ApophjISlf 
ApophyllltA,  566 
Apotome,  906 
Apyrite,  551 
Aquacreptiie,  705 
Aquamarine.  405;  768 
Aneoxene,  789 
Aragomt«,  281.  1037 
Anipoiispalb,  ^1 
Aragotiie.  1018 
Arcanite,  897.  896 
Aichifoglio,  SO 
Archise,  70 
Arcilla,  685 
Arcticite,  408 
Arctolite.  705 
Ardennit*.  542 
Arendalite.  516 
Arequipite.  865 
Arfvedaonite,  401 
Arcent  antlmonial.  42 

antimonie  Bulfurft,  Ui> 

bromure,  159 

come.  158 

des  cbals,  618 

fragile,  148 

grls  antlmonial,  19i 

fodure.  160 

molybdique,  40 

muriate,  IS8 

natlf.  19 

notr,  148 

rouge  antimoniale^  181 
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r^ent  rouge  anenicale,  Idi 
selenlure,  58 
suU ure,  46 

sulfurA  aDtfmonifgre  et  cn- 

piifgre, 
sulfure  dexible,  68 
BUlfure  fragile,  148 
rgentiae,  2417 
xgentita,  46 
xgento  iuiUto,  18 

rosso,  181,  134 
.rgentubismutite,  IIS 
.rgentopyrite*  56 
-rgyil.  4tt 
.rgyrocentite,  158 
LTgyrodite,  150 
.rgyropyrite,  58 
Lrgyrojjyrrhotin,  OT 
Lrgyrose,  48 
t.rgyrythrose,  181 
Lricite,  586 
Lrile.  71 
Lrkaiisite,  343 
Lrksntile.  168 
Lrktolit,  705 
LTiuetiiau  whetaton^  811 
Lruimiit;,  968 
Lroiiiite,  954 
Lrquerite.  23 
trragoDile,  281 
Lrrheuite,  745 
LRien,  11 
LrseuanUmoD,  13 
Lrseoaatimoimickelglan^  01 
Lrsenargentite,  48 
LKSBNATus.  747  et  aeq. 
Li-seableode.  35 
Lrseneisen,  96 
LrseniiiMiiuinter,  867 
LrseoglauK,  13 
Inanic,  11 

Antitnoiiial,  13 

Nsti7e,  11 

Wliite,  198 
krseuic  blaac,  198 

jautiti,  35 

oxide,  oxyde,  196,  199 

rougi;,  33 

sulfure.  88,  85 

sulphides,  33,  83 
irinenic  bluuiu.  198 
&.i-3enieal  autimoDy,  18 

bismuth,  12 

cobalt.  67.  100 

copper,  44 

oickcl.  71 

red  silver,  184 

silver,  43 
irsenicite,  827 
Arseuico,  11 
A.RaEMiDEC8,  ^etteg 
A.raenigc  Saure,  198 
Arsentsalkies,  97 
ArBenikantimoD,  13 
Arseuikblelspatli,  v.  Mlm^ 

ite.  771 
Araeuikblomma,  198 
Aiseoikbiatbe,  198,  837 
ATsenikeiseD,  96 
Anenikfafalen,  187 


Arseaikglanz,  13 
Araenikkalk,  198 
Araenikkies,  06,  97 
Anenikkubalt.  100 
ArsenikkobalUilseo,  100 
Ai'seuikkobattkies,  98 
Ai-senikkupfer,  44 
Arseuikmaugaii,  108 
Arsenikuickel,  71,  tj8,  101 
ArseDikailber,  48 
AraeuikBilberbleude,  134 
AnieuikBiDter,  S^il 
ArsenikspiesBglauz,  13 
ArseaikwiuDuth,  18 
ArBeiiiq>lttlt«,  808 
ArsenioBiderita,  UOO 
Arseoious  oxide,  196 
ArseDite,  198 
ARSBN1TE8,  861  et  »m. 
AraeDuickelglanz,  90 
Ai-seiioci'ocite,  800 
Arsenolamprite,  13 
Anenolite,  198 
ArseuomelaD.  113 
Anenopyrite,  97 
Arseoosideritti,  06 
ArseDolelluritc,  107 
Arseuous  acid,  108 
ArsenpbylliLe,  199 
Amuwismutbkupfererz,  100 
AslMferritc,  386,  801 
Asbestus,  386,  880,  669 

Blue.  4U0 
AsbolaD,  257,  258 
Asbolile,  257,  258 
Ascbeutrecker,  551 
Ascbeozieber,  561 
Asfalto,  Span.,  v.  ABphaltnm 
Aalderite,  83 
Asmanite,  198 
Asparagus-stooe,  763 
AapiisiulilB,  431 
Aaperulitc,  609 
Asphah^iie,  1017 
Aspbaltum.  1017 
Aspidelite,  713 
Aspidolite,  634 
Asteria,  213 
Asteriated  quartz.  187 

sttppbire,  213 
Aattroite,  857 
Aslocbiie,  1037 
Astrakanite,  946 
Astrophylllta.  710 
Ataouiite,  173 
Atetiua,  Atclite,  174 
Ataleatite,  804 
Atberiustile,  478 
Atlnsurz,  294 
Atlasite,  208 
Atlnsspnth.  366 
Atopito,  861 
AtrameDStein.Oil 
Atrameulum,  041 
Attacolite,  847 
Auerbacbite,  488 
Auerlite.  489,  1037 
Augelite,  847 
Angito,  863,  868 
AulDa,  481 


Auralit,  421 
Auxichalclte,  298 
Auriferous  pyrites,  86 
Auripigmentuni,  86  - 
Aurot^uriie,  108 
Aurum  grapldcum,  108 

paradoxum,  11 
Automolite,  228 
Autunite,  857 
Avalite,  617 
Avasite,  704 

Aveniudue  feldspar,  880 

quartz,  188 
Ax-8loue,  871 
Aadnite,  637 

Awaruite,  39 
Azarcon  native,  381 
Aiior-pyrrblte,  738 
Azorite,  483,  484 
Azufrado,  871 
Azufre,  8 

Azure  spar,  or  stone,  786 
Aznrlte.  306;  706 
Azzurrita,  806 


B 

Babel  quartz,  100 
Babingtooita,  881,  1037 
BabylouiiiD  quartz,  100 
Bu^mtionite,  518,  638 
Baicrine,  781 
Baikalite,  866 
Baikeriaile,  990 
Baikerite,  998 
Balas  ruby,  331 
Balkeoeiseu,  30 
Bane8terosite,85 
Baltimortte,  668, 669, 886 
BalTtaidite,  706 
Bamlite,  498  - 
Baudeisen,  30 
Baiidjaspis,  100 
Baralite,  v.  Barallte,  668 
BarccDlte,  865 
Biirdiglio.  367 
Bardigllone,  010 
Baretuie,  706 
Buricalcite,  360 
Barilla  de  cobre,  23 
Barite,  899,  1037 
Barium  caibouates,  384,  38% 
380 
Ditrate,  873 

Bilicates.  831,  563,  676,  581, 
599 

sulphate,  800 
Bariumurauil,  850 
Barkevicile,  408 
Barkevlkite,  408 
Barklylte,  213 
BarDhardtlte.  88 
Barollte.  284 
Baroseleuite,  800 
Barrandlta,  824 
Bartholomite,  976 
Barsowlte,  340 
Barrlite,  563 
Baiysil.  481 
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BuydUte.  431 

BiirystroiitiaDile,  285 
Baryt,  Batrtes.  899 
Baryta,  t.  Barium 
Baryta-feUlspar,  821,  822 
Barytbiotite, 
Burytite,  Barytine,  899 
Baryl-Uiirniotomt;,  578 
Baryt  kreuzstein,  581 
Barytooaloite.  289;  288 
Barytocelestite,  900;  902 
BarytocOlestiD,  90U,  906 
Barytopliyllil,  640 
Bao'tsal  peter,  872 
Baryturuuit,  t<59 
Basiiltic  liornblende*  886 
B»»aUiae.  852 
Basaniu;,  189 
Basaiiomelan,  217 
Btuiiceriue,  291 
BosUte,  851 
Baitniiiito,  291 
Bastoatsite,  291 
Bastoiiile,  682 
Bathvillite,  1008 
BatrachitK.  449 
Baudisserite,  274 
Baulitc.  321 
Baazita.  351 
Bavalite,  658 
Bayldonite,  887 
Beau  ore,  250 
Beaumoutite,  574;  10S7 
B(;auxiie.  251 
Beccarite,  486 
Bechillte,  888 
Beckite,  190 
Beegerite,  145 
Beekite,  190 
BeilsteiD.  386 
Belobriicli,  268 
Beiowelle.  268 
Bull-metal  ore.  88 
Bclonesiii,  992 
BalonMite,  992 
Belouit,  120 
Belonites,  1050 
Belonospli&riteB,  1083 
Bementite,  704;  493 
Beuzol,  V.  Beuzeoe, 
Beraonita.  848 
BereDgelite,  1019 
Bergamaskite,  886,  893 
Bergblau,  295 
Bergbutter,  954 
Bergkrystall.  v.  Quartz,  187 
Berggelb,  250 
BerggrUn,  699 
Bergholz.  389,  711 
Bcrgkork.  3S9 
Bergleder,  886 
Bergmannile,  600 
Bergmehl,  268;  «.  Infasoiial 

earth,  196 
Bergmilcb,  268 
BergOl.  1015 
Bergpech,  1017.  lOOS 
Bergsalz,  154 
Bergseife,  690 
Bergtheer,  1016, 1017 


BergzuDdererz,  128 

BeriUo,  Berilo,  406 

Berlauile.  668 

Berlinite,  847 

Beroardinite.  1038 

Bernonite,  259 

Bernstein,  1002,  1004 

B«rthieriue,  658 

Berthierita,  114 

Bertrandite,  545. 1028 

Beryl.  405,  1028;  762 

Beryllium  aluminate,  230 
borate,  878 
pliospbaiea,  758,  760 
sillcatea.  818,  405,  463,  545; 
417,  418,  484,  486,  460, 
508 

Beryllonite,  758 
Beraelianite,  52 
Benaluto,  758;  811 
Berzeline,  53;  431 
Berzelite.  170;  758 
Beta-jauliugite,  1006 
Betume,   Betuo,   ^nm.,  «. 

Bituineu 
Beadantite.  868 
Beurre  deMoDlagne,  954 
Beustite.  516 
Beyrichita,  76 
Bbrecklie,  706 
Blebexito,  948 
Bieirosite,  868 
Bielzite,  1019 
Bibariie,  693 
BildsteiD,  622 
Bludheimlte,  862,  10S8 
Binnite,  118;  112 
Biotiua,  Biotiue,  887 
BioUte,  627 
Bipbospbuinmite,  607 
Bischofite.  176 
Biamite,  200 
Biamuth,  Native,  18 
Bismuth  arscDates,  804,  860 
carbonate.  290;  hydrous, 
807 

oxycbloride,  174 

silicate,  486 

sulphide.  88 

tell  urate,  979 

tellurlde,  39,  40 

trioxide,  200 

trisulpbide,  86 

uruoate,  898 

vanadate,  765 
Bismuth  gold,  15 
Bismuth  nickel.  75 
Bismuth  ocher,  200 
Bismuth  silver,  45 
Blsmulhaurite,  15 
Bismutliiue,  88 
Bbmathlnite,  88,  1038 
Bismutholamprlte,  88 
Blsmutina,  88 
Biamutita,  307 
Bisrauto  nativo,  18 
Btsmutoferrlte.  568 
Blamutosphnrite,  390 
Bitterkalk,  271 
Bittenialz,  988 


Bitter  spar.  871 
^tter^Mth.  371 
Bitteriitein,  516 
Bitume  de  Judec;  Aqtet 
turn 
elastique,  1018 

f;lutiueux,  lOlS 
iquide,  1019 
visqueuz.  1013 
Bitumeu,  1017 
Elastic,  1018 
Viscid,  1016 
Bituminous  coal,  1021 
Bjelkite.  121 
Black  copper.  209;  386 
diamond,  4 
gold,  15 
hematite,  257 
lead.  7 

mauganese.  230;  267 

silver,  148 

tellurium,  106 
Black  jack.  59 
Blackmonte,  195 
Blakeite,  956 
Bl&ttererz,  105 
Blatterine.  Blfilteiin,  106 
BUtterkies,  «.  ilarca^  M 
Biatteitellur.  106 
Blatterzeoliih,  S74 
Blaubleierz,  50 
Blaueisenerde  814 
Blaueisenstein,  400 
Blauspath,  798 
Blei-aluminat,  865 
Blel,  Gediegea.  24 
BleiaDtimoDglanz,  lU 
BleiiiutimoDit,  188 
BleitLTseuglanz,  113 
Blelarsenit.  120 
Bk'ibismutit.  121 
Bleichromat,  913 
Bleierde,  288 

Bieifahlerz.  v.  Boumonits-Uf 
Bleigelb.  «.  Wulfeniu^  9» 
Bleigianz.  48 
Bieiglas,  908 
Bli-iglaite,  209 
Bleigli turner,  288 
Bleigummi.  8^5 
BleiLonieiT,  293 
BMkeiHt,  393 
Blellasur,  927 
Bleimotybdat,  968 
Bleini^re,  862 
Bleinierite,  862 
Bleioxyd.  209 
Bleiscbeelat,  980 
Bleischimmer,  188 
BleiscbwArze.  388 
Bleischwdf.  48 
Bleiselenit,  981 
Bleisilberanthnonit,  188 
Bleispath,  286 
Bleivitriol,  008 
Bleiwismutbglaaz,  114 
Blenda,  59 

Bleu  ^n>tl^>  de  Ponzsoltf, 
BItfdita,  946 
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odstun,  318 
ocuta,  Bloedlte,  946 
jinsiraudite.  746 
uodstooe,  188,  318 
ue  aubestus,  400 
copper.  68 
BiryptiaD,  lOSl 
reldspar,  7S8 
iron  esrtb,  814 
John,  161 
lead.  V.  Galena,  48 
m:ilH(-tiile,  299 
ajjiir.  798 
bilc,  658 
vitriul.  944 
uinenbachite,  SB 
11  mite,  98^ 
luistein.  313 
lyglrtiis,  48 
lyspat.  386 
Qbierrite.  81^ 
3dmiite,  536 
ihnerz.  350 
i)g-bmter,  1039 
[)g-iron  ore,  350 
luunganese,  307 
Dj^oslovskite,  700 
ule,  BoluB,  688 
oleite,  1^ 
oUvlanlte,  107 
olivite.  88 
ulogiiiun  spar,  899 
olopherit,  353 
oUonite,  450 
ombiccite,  1018 
ombile,  1039 
une-phosphftte,'  768 
turquuis.  845 
Musaorfflte,  4A\ 
>Of>rt,  4 

Oracle  acid,  255 
toracite.  879 
URATES.  874  et  teq. 
lorax,  886 
.orazit,  879 
iordite,  565 
kirdnsite.  38,  109 
toricUte,  853 
toric  acid,  355 
•oruiuc,  39.  40 
lornite.  77 

t5msieiu.  V.  Bernatetn,  1003 
torocalcile.  888 
kiroinagiiesite,  878 
tordii  hydrate,  255 
silicates,  490.  SOS.  600^  SSHT, 
551 

{oroiiairocalcit,  887 

iorl,  4 

loryckile,  853 
toscbjcjsmanite,  955 
Idsjcmanlte,  955 
lostonite,  669,  671 
lotHllacklte,  173 
Sotryogeu,  973 
Jotryolite.  502 
Jotryt,  973 
ioulangexlta,  129 
iourbolile,  943 
Sournouite,  136;  498 


Bouruonlt-nickelglaQZ,  93 
Boiusingaultite,  948 

Bowenilu,  669 
Bowliogite,  683 
Boxites,  8ptm  ,  v.  Bauxite 
Braokebiuolklto,  791 

Uragiie,  739 
Bnui  chile,  1001 
Brantterz,  «.  Idrialite,  1018 
Bnmdisite,  638 
Brandtite,  811 
Brass  ore,  61,  298 
Braunbleitrz,  770 
Brnnubleioxyd,  239 
BrauDeiseuslein.  260 
Braunite,  2:i3,  1039 
Braunkohle,  1021,  1033 
Braunspatb,  271 
BraimaK'iu,  230 

Gi-auer,  243 

Piemoatischer,  631 

Rot  her,  378 

Srhwarzer,  380 
Brautisleinkies,  64 
BrauDSteiiikiesel,  487 
Bravaisite,  706 
Brazilian  pebble,  187 
Brea.  1015 
Bredbergite.  443 
Breiskkite.  386.  891 
Breithauptite,  73.  1039;  68 
Breiiiierite.  274 
Breiiunerite,  374 
Breviclte,  600 
Brewsterlte,  576 
Brewsterline,  Brewsterllutte, 
1039 

Brewatolioe,  1029 
Brittle  silver  ore,  148 
Brocaicllo,  867 
BrochanUte,  935 
Broddbograiiat,  487 
BrOggi;rite,  889 
Brokig  Ropparmalm,  77 
Broniaigyi-ite,  159 
Bromic  silver,  159 
Bromides.  i52  etaeq. 
Bromite,  159 
Bromlite.  383 
Bromsilber,  159 
Bromyzite,  169 
BroDce  araarillo,  80 

bianco.  97 
Broucite.  346 
Brongnlardito,  128 
BroDgnlartiu.  898 
BrongniirtlDe,  935 
BroDzite,  Si6,  688 
Brookite,  243,  1029 
Brosite.  Brossile,  271 
Brown  coal,  1031,  1023 

iron  ore,  250 

iron  stone,  350 

hemntile.  350 

ochur.  350 

spar,  371,  374 
BrOckerelllte,  1011 
Brucite,  352;  536 
Bi-uiacliite,  161,  164 
Brunnerite,  366 


Brtuhite.  838 

Bucaramangile,  1007 
Bucbolzile.  498 
BQckiiigite,  959 
Biicklauditc,  522;  618 
Bubratone,  190 
Bunseuin,  105 
Bunsenite,  308 
Buulbleierz.  770,  771 
Buutkupftrcrz,  77 
Buralite,  298 
Burrstone,  190 
Busbmaoite,  955 
Bustamentile,  161 
Bustamitc.  878 
Butterinilclierz,  1S8 
Butyrellite,  1039 
Butyrile,  1029 
Byerile,  1024 
Byssolite,  886,  889 
Bytowotte,  886 


C 

Cabasita,  Span.,  Cabiwlt^  S88 
Oabrerite,  819 

Cacheutaite,  54 
Cacliolong.  195;  386 
Cacoclasiie.  477 
Oacoxenite.  Cacoxen^  848 
Catlinta,  546.  548 
Cadmium  sulphide;  69 
Cadmiiim-blende,  69 
Csenite,  Ceuite.  918 
Csesiiim  siHcat«,  348 
Cainosite,  698 
Cairngorm  stone,  187 
Calaite,  580 

Oalamiua,  646;  379,  399 

Electric,  546 

Oreen,  398 
Calnmita,  334 
Calamlte,  885 
Calaverite,  105 
Calc  sinter,  268 
Calcareobarite,  903 
Calcareous  B[nr,  262 

tufa,  308 
Calce,  310 
Cnlceiloine,  188 
Calcimaiigite  269 
Calciuitre,  872 
Calciocelestite,  90S 
Oaloiofarrlto,  853 
Caldostrontianite,  285 
Calciotboriie,  489 
Oalciovolborthite,  790 
Oaloite,  263,  1U29 
Calcium  arseuales.  75^  StU 
827,  831,  83«,  852 

unlmunates,  861,  862 

borates,  883,  886,  88t},  881, 
887,889 

carbonates,  362,  281 

chlorides.  161,  178 

cbromale.  916 

chromo-iodate,  1040 

fiiioride.  161 

lodate,  1040 
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Oaldiun  olobAtes,  726, 724 
nitnte,  879 
oxalate,  098 

ozjfluoride,  174 
pbosphates,  76a,  760,  777, 

784,  808,  812.  818.  828, 

829,  880,  835.  857.  866 
silicates,  871.  878,  583,  665, 

566,  569.  686,  467  ei  al. 
sulphates,  910,  933;  898.946, 

960 
■ulpblde,  65 
taotalate.  728 
titaante,  724 
tuiigstates,  985,  088 
vanadate,  790 
Calcoferrit,  852 
Calcomulacljite,  29S 
Galcopirita,  Span. ,  «.  Ohalco* 

pyrfte 

CalcoslDa,  Calcoeita,  Span.,W 
Calcouranite,  857 
CalcoTolbortbite,  700 
Calcozinclte,  200 
Calderile,  448 
Oaledonite,  024 
Caliche,  870 
jauDe.  871 
Caliza,  262 
Calk,  899 

OaUaisltfl.  C&Ilals.  820 

Callais,  844 
Oalomal,  168 
CalomelaDO,  168 
Calatronbarite,  900 
Calvooigrite,  297  - 
CalyptoTlte,  482 
Campellite,  81 
Campylite,  771 
Canaanite,  866 
Oancrinlte.  427,  1020 
Caudlte,  220 
Cannel  coal,  10^ 
Caatonite,  68,  60 
Canutllloa,  406 
Cafiutillo,  126 
OaoUno,  685 

Caoutchouc,  Ulneral,  1018. 
1000,  1010 

Cap-quartz,  187 

Capillary  pyrites,  70;  94 

Capillary  red  oxide  of  cop- 
per, 206 

Caplllose.  70;  04 

Capnite,  279 

Caporcianite,  687 

Oappelenita,  418 

OaraooUU,  917 

Carbocerioe,  302 

CartJou,  4 

Ciirboii  dinmantalre.  4 
CarboDado.  4 
Carhonateb,  261  eiteg. 
CarboQile,  1021 
Car  bony  itrioe.  306 
Carbunculua,  210,  220,  487, 
446 

Oftrcliedoalus,  487 
CarinUiinc,  885,  802 
CanneDlte,  55 
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Oarmlaita,  7iS5 
OarmiaqMth,  76S 
Oarnallit*.  177 

Caroat.  685 
Caruatite,  884 
Came  de  vaca,  00 
Caroeliaa,  188 
Cameo!,  188 
Carolalbine,  698 
OarphoUts,  549 
Oarphoiidaiito.  069 
Carphostilbite,  607 
Carrara  marble,  267 
OarroIUte,  79 
Oaryinite,  754 
Oaryooerite,  416 
OaryopUito,  704 
Cascalbo,  5 
Casslaite,  819,  822 
Oasaitmrlta.  384,  1080;  1087 
Castfiterotautalite,  786 
Oastanita.  964 
Castelnaudite,  748 
Caatellite.  716 
Castillite.  88;  78 
Castor,  811 
Cat  gold,  618 
silver,  618 
OaUpleUte,  412 
Cataspilite.  622;  421 
Catbkinite,  682 
Cntliuite,  696 
Cal'a-eye,  230,  188 
Cauk,  899 
Cavolinlte,  429 
Cawk,  899 
Cegamite.  290 
O^donite,  688 
Celesiialitc,  1080 
Celestine,  005 
Oeleatite,  905 
Celestobarlte,  902 
Oaaostttt,  608 
Centrallassite,  060 
Oerargyrlta.  108 
Cerasice,  Ceraaite,  170,  tiO 
Cerbolite,  948 
Cererile.  550 
Cerbomilite.  607 
Ceriue,  ^2 
Cerinite,  660 
Ceriusiein.  560 
Oerite,  550 

Ceritim  carbonates,  200.  201, 
302 

fluoride,  166,  182 
oxyduoride,  166 
phosphates.  749.  820 
silicates,  413,  414,  41G»  416, 
522.  650,  718,  720,  721, 
722 
Cerolite.  675 

Ceruse.  Ceriislla,  Span.,  286 
Oeruaaite,  Cerusitc,  286, 1080 
Oervantite,  203 
Ceylanire,  Ceylonite,  220 
Ceyssatite,  196 
Chabasie.  589 
Ohabazite.  589 
Ohalcanthite,  944 


Cbalcanthum,  941,  944 
Gbalcedonlte,  188 
Gbalcedooy,  188 
Chalchihuiil.  871,  840 
Chalchuite,  845 
Chalciles.  941 
Ohalcooita,  56 
Cbalcodite,  658 
Cbalcolite.  856 
Ohalcomenite,  980 
Cbalcumiclite.  77 
Chdlcomorpbile.  570 
Cbalcopbacile,  858 
Ohalcophatdta,  266 
OhalcopbylUU.  840 
Ohalcopyrito.  80.  1O80 
Cbalcopyrrhotltfi.  79 
Ohalooddarite,  854 
Cfaalcosine,  65 
Ohatoostibita,  118,  ION 
CbHlcotdchite,  206 
Chalilite,  607 
Cbalk.  268 

Freocb.  678 
Cbalkoaiderit,  854 
Glial  kosiu,  55 
Chalybite,  276 
Chalypite.  81 
Chamaslte,  e.  Eamacit«^  21 
Chamoisite.  Cbamodt^  608 
CbaDarcilHte.  48 
Chantonuite,  1081 
Chathainile.  88 
Chaux  arseniatfie,  887 

borat£e  dliceuae,  flOB 

carboiiat£e.  262,  281 

fluat^.  161 

phosphutee,  762 

sulfatee.  910,  938 
Chazellite,  114 
Cheleutite.  88 
Cbelmafordile,  468 
Chemawinite.  1000 
OhMWTisito,  868 
ChenocoproIIle.  lOSO 
Cberargirio,  158 
Cherokme.  770 
Chert,  189 
Cbessy  copper,  290 
Ches^liie,  296 
Chesterlite,  828 
Cbtastolile.  496 
Obildrenite.  850 
Cbileile.  792;  247 
OhileniU,  45 
Chilisal  peter.  870 
Chihouite,  582 
CbimboraKile.  281 
OhioUto.  168 
OU-Tlatito,  110 
Chladnite.  846 
Ohloanthite.  88 
Chloralluminite,  165 
ChtorammoDio,  157 
Cblor-apaiile,  764 
Cblorargyrite,  158 
GhlorastroKle.  610 
Gblorblei.  165 
Chlorblei&pnth.  302 
CblorbromsillMr,  109 
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Ghloriobb,  152  6i  taq. 
Chlorite,  658 

femi^eiise,  660 
Chloritk  Group,  648-664 
Ohloritoid,  640.  1081, 1048 
Ohloritspath,  640 
Chlorkaliuni,  156 
Chlormerkur.  153 
Ghlorocalcite,  161 
OhlonHnagnMite,  164 
Cfaloromelaa,  656 
Cbloromelanite,  869 
Ohloropat,  701 
ChloropbKite,  663 
Chloropbaoe,  161 
Chloroph&nerit,  683 
ChlorophyUite.  4S1 
Chloropite,  664 
Chlonnapphir,  SIS 
Chtorospliiel,  320 
ClilorothioDite,  917 
Chlorolhorite,  898 
Chtorolile.  814 
Chlorguecksilber,  ViH 
Cblorsilber,  158 
Chlorspath,  170 
Gbodoefflte,  168 
Cboduewit,  168 
Ohondnunaoitc,  796 
CbODdrite,  82 
Ohondrodita,  585,  586 
ChoDicrile,  706 
ChrtsmatiDe,  Chrtsmatlte,  997 
GhristiaDite,  887.  679 
Christobalite.  108 
ChristopbUe,  50 
Chromatss,  913  et  m?. 
Chrome  ceyloiiite,  221 
GbTome  diopsiile,  356 
Chrome  ocber,  607 
Chrombteiapatb,  018 
Chromchlorlt.  650,  653 
Chromeisenstelo,  228 
Chromclimmer.  614,  639 
Chromic  iron,  238 
Ohromite,  228,  1031 
Chromium  ferrate,  338 

sulphates,  966 

sulphide,  70 
Ohromjemmalm.  S37 
Cbromoferrite,  228 
ChromowulfeQite,  889 
OhrorophosphorkupferbM-  • 

spatti.  916 
CtaToropicotite,  228 
Chryolltb,  166 
Cbrysitiii,  200 
Obrysobwyl,  239,  1081 
Ohrysocolla.  698;  886 
Ohryiollto.  461,  1081;  483; 

492.  530,  651,  762 
Chrysolite,  Iron.  456 

Iroa-mangauese,  457 

Iron  mangKQcse-zinc,  459 

Mauganeiie,  457 

Tltaoiferous,  455 

mite.  450 
Ohrtbolitb  Group,  4M-459 
ObryaopbaDe,  688 
Obryaopraae,  188 


Chrrsoprase  earth,  677 
Cbrysotile,  660 
Cbrystobalite,  09, 198 
Chrystophtte, 
Chumbe,  69 

bianco,  51 
Ohnrchito,  830 
Chusite,  454 
CianocToma,  949 
OlmoUto,  680 
Clnabrio,  Cinabro,  66 
Cinnabar,  66.  1081 

iDtlammable,  1011 
CiDnabarite,  66 
CiDuamon- stone,  487,  488 
Ciplyte,  867 
Cipoliuo.  267 
Clrcone,  483 
Oir«  fouile,  986 
OlrroUte,  789 
Cilnne,  187 
Clarite,  148 
Olandetlta,  109 
Clausthalle,  53 
Olaosthalite,  63 
Clay,  684  et  uq. 
Clay  iron-stone,  215,  376 

Brown.  350 
Clay,  Tallow,  548 
Clayite,  141 
Cleavelandite.  828 
Cleiophane,  50 
Cleveite',  889 
CUftouite,  6 
ClingmauUe,  686 
OUnoohlora.  644 
Clinoclase,  705 
OUnoclasite,  796 
CHoocrocite,  976 
Clinoedrit,  187 
OUnohumite.  685.  588 
ClinopLsite,  976 
Clintonile,  638 
Clintonite  Group.  686-643 
Cloralhimiuio,  165 
Clorocalcite,  161 
Cloromagoesite,  164 
Clorotionite,  917 
Cloustonite,  1030 
Cluthalite,  588 
Coal,  Mineral,  1031 

Boghead, 1022 

Brown.  1022 

Cannel.  1022 
Cobalt.  Arstmical,  87,  89 

Black,  258 

Eartby.  258 

Gray,  89 

gris.  89 

Red.  817 

White.  87,  89 
Cobalt  anicQate,  810,  817 

carbonate,   2Sf);  hydrous, 
8U6 

diarsenide,  88.  100 
oxide,  258 
selenile,  881 
Cobalt  su1pb-arseiiide,8t^  101, 

102 

sulphate,  948 


Cobalt  sulphide,  71,  78,  79, 
1049 

tungstate,  981 
Cobalt  bloom.  817 
Cobalt  glance,  88 
Cobalt  mica,  e.  Erythrite,  817 
Cobalt  ocber,  817 
Cobalt  pyrites,  78 
Cobalt  ^triol,  948 
Cobaltine,  88 
Oobaltito,  89 
Cobaltomeolte,  961 
Cobre  abigamido,  77 

amarillo,  80 

afiilado,  68 

azul.  395 

bianco.  44 

gris,  187 

nativo,  80 

negro.  309 

paoaceo,  77 

rojo.  e.  Cuprite 
Coccinite.  161 
Coccolite,  852,  867 
Cceruleolactite,  846 
Cobeolte,  81,  1088 
Coke,  1021 
Oolemanite,  883 
COlestine.  905 
OoUophanlte,  806 
OoUyrito.  694 
Collyrium,  685 
ColophoDite,  437,  442,  479 
Ooloradolte,  64 

COLUHBATBS,  735  «f  M^. 

Columbeisen,  781 
Oolumbita,  781 
Comarite,  681 
Comptoolte,  607 
Conarite,  681 
Coudrodite,  580 
Coodurrite,  44 
Coofoleosite,  690 
Oonlchalcita,  886 
Conite.  271 
Oounaxlte,  681 
OonnaUite,  918 
Cookeite,  625 
Cooroupte.  1019 
Copal.  Fossil,  1007 
Copalioe,  Copalite,  lOOT 
Coperite,  66 
Oopiapite,  064;  968 
Copper,  20 

AutimoDlal,  44.  118 

Arsenical,  44,  40 

Black,  209 

Blue.  295 

Emerald.  468 

Gray,  187 

Green.  294 

Indigo.  68 

Native.  20 

Octahedral,  208 

Purple,  77 

PyritouB.  80 

Red.  206 

Variegated,  77 

Velvet.  968 

Vitreous.  00 
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Copper,  Yellow.  80 
Copper  antimoiiifle,  44 
arseDfttes,  785. 792, 70S,  814, 
886.  m,  838,  889.  840, 
841.  853,  857,  860.  869 
arsenides.  44.  46 
arseoile.  865 

carboimtcs.  394,  205,  208 
chloride,  154 
moljbilnle.  989 
□itraic,  873 
oxides.  206,  200  1043 
Ozyclilorides,172. 174. 1028, 
1034 

phosphtites.  786,  798,  704, 
837.  854,  856 

seleiiidcs.  53,  53,  54.  lOSl 

Beleiiite,  980 

fiilicAles,  468.  699 

sulphaiitimoDtite.  149 

sulpbuitimomtes,  110,  118.^ 
126.  137.  1084 

Bulparseoatex,  147, 148,  160 

sulpharseotte.  137 

sulphalea,  912;  basic,  925, 
9^8;  liydious,  944,  961, 
962,  063:  919,  924,  927, 
948,  949,  958 

sulphides.  55.  68,  77,  80 

aulpho  -  bismuthites,  110, 
112,  118.  128.  120 

tuogstate.  988 

vanadates,  787,  790,  791, 
792,  838 
Copper  barilla,  22 
Copper  froth,  t>.  TyroHte,  830 
Copiier  glance.  65 
Copper  green.  699 
Copper  mica,  840 
Copper  nickel,  71 
Copper  ore,  v.  Copper 
Cop))er  pitcli  blende.  600 
Copper  pyrites,  80 
Copper  iiranite,  856 
Copper  vitriol,  044 
Copperas.  041 

Soda,  V.  Jnrosite,  074 

Pmasb,  V.  Jarosite,  974 

White.  939,  966 

Yellow,  964 
Copperasiue,  072 
Coppile.  137 
Coprolite^  760 
Ooqnimbito.  056 
Coracite.  889 
Conillinerz.  67 
Conlieriie,  410 
Coriiidon.  210 
Corkile,  868 
CornHline,  1S8 
Corneous  lend.  202 

manganese,  380 
OornwalUte,  889 
Coronguile  866 
Coroiiite,  1032 
Coruiidellite.  636 
OorundophiUta.  655 
Ownndutn.  210,  1081 
Oorynito.  01,  1082 
OosaUto.  121 


Cossaitc,  633 
Cossyrite.  403 
Collaite,  315 
Cotterite,  103 
Cottou-stone.  606 
Cotunnia,  165 
Ootunnite.  165 
Couperose  bleue,  944 
Cniipholite.  580 
Conseraniie,  471 
Coiizeranile,  471 
Covellioe.  68 
OoTeiUte.  68 
Cniie  de  Biaofon,  878 
Cmigtooite,  1032 
Crnmeritc,  50 
Orednerite,  231 
Creta,  268 
Criclilonite,  217 
Criflolite,  777 
Criptoalite,  160 
Crisoberilo,  Span.,  v.  Chtyso- 
beryl 

Crisocolo,  Span.,  it.  Chryso- 

cotla 

Crinolita,  Span., «.  ChiysoUte 
Crispite.  287 
Cristinnite,  887 
Cristobal  ite,  198 
Crislograbamite,  1080 
Crocalite.  600 
OrocidoUte,  400 
OrocoiU.  Crocoisite,  018 
Crooifordile,  292 
Cromita,  Span..  Crotnlte,  237 
Oronstedtite,  656 
OrookMito,  54:  1040 
Cross  stone,  496.  668 
CrucnUe,  100 
Crucite.  100;  496 
Cryoconite,  1032 
Oryolit*.  166.  1083 
CryophvUile,  636 
Cryphii»lite,  777 
Cryptohalite,  169 
Cryptolite,  749,  752 
CryptoUne,  Cryptolinite,  1089 
Cryptomorpliite.  888;  884 
Ciyptopertliite,  321 
Cryptosiderite,  82 
Crystallites,  1032 
Crystallus.  183 
Crystianite,  837 
Cuarzo,  188 
Cuban,  79 
Oubanlte,  79 
Cube  ore,  847 
Cubf!  spar,  910 
Cubic  niter,  870 
Cubizit,  695 
Cuboite.  505 

Cuivre  arseniat€,  784. 840 
arsenical,  44 
carbonate,  294,  290 
gris.  187 

bydrosiliceuz,  699 
jaune.  80 
muriate,  172 
natif ,  20 
oxide  rouge,  206 


Cuivre  pboephste,  78S.  iM 

pyritcux,  80 

pyriteiix  liepatiqne;  77 

selenie,  5*i.  53 

spiclfurme,  55 

sulfate.  944 

sulfur^,  !i& 

sulfure  argenliftn,  SI 

vaua<)ate,  838 

veloute,  963 

vitrtux,  55 
Culebrile,  64 
Culsageeite.  664 
Cumeugile,  203 
CuDimingtunite,   880^  Mi 

1036;  378 
Cumulites,  1US2 
Cupreiiie,  55 
Cupreous  auglcsite,  flS7 

bismuth,  129 

manganese.  358 
Onprita,  206 
Cupro-apalite,  764 
Onprobismutite,  110 
Cuprocalcite.  lOSZ 
Cuprodescloiziie.  787 
Cuproferrite,  948 
Cupromagnesite,  944 
Cuproplumbite,  51 
Cuproscbeelile,  968 
Onprotnnf^to,  968 
Cuprouninile,  856 
CuproTHQadite,  798 
Ouapidine.  533 
Oyanite,  500 
Cyaneus,  432 
Cyanochalcile,  690 
Oyauochroite.  049 
Cyanoferrite.  943 
Cyanolite.  569 
Cyanosite,  Cyanoae,  914 
dyanotrichita,  968 
Cyclopeite.  386 
Cyelopite,  387 
Cymatolite,  368 
Cymopbaue,  229 
Cyprine,  477 
Cyprite,  55 
djipniaita,  971 
Cyrtolite,  487 


D 

Dahllite,  866 
Dalamite,  97 
Daleminzite.  60 
Damourite.  614 
Danaite,  98 
Danalita.  485,  103S 
Daubnxite.  490 
Danuemorite,  S88.  811 
Daourlte,  561 
Daphnite,  656 
DarapaUte,  873 
Darwfolte,  45 
Datbolfte,  502.  1088 
Datolite,  Datolitb,  SOS 
Daubertte,  978 
Danbnelta.  174 
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Daobr^aliU,  79,  1088 

Daubreite.  174 
Daupliftiite,  340 
Daviilsooile,  405 
Daviesite,  171 
Daviie,  958 
Davreuxile,  706 
Duvyoe,  Daviua,  428 
JDawaonite,  299 
Dechenite,  790 
Degeruile,  702 
Dvlnfussite.  399 
Deliiuoiiite,  DelaiiOTite,  690 
Deliiwnrtle,  319 
I>«l«Rsita,  660 
Ut-lpliiiiiie,  516 
Duivniixitv,  DeWauxeoe,  849: 

DamaaX,  3 
Deiimiiloid.  437,  443 
Deinatit9|)aih,  210 
Demiilufllte.  Demidovite,  690 
DeodrHC  hates,  180 
Derbysliire  spar,  161 
Dennaiiu,  706 
Dtiriilitichile,  868 
Deaaulesite.  677 
Deacloimita,  787 
*   DestntD,  588 
DeAtinezlte,  867 
DevilliiiG.  961 
Devonite.  842 
Dewalquite,  543 
DnreyUte,  676 
DlabantachronDvn,  659 
Diabantite,  669 
Diaclasite.  S61 
DiadelphUe,  803 
Z>iadochit0.  867 
Diagonite,  576 
Diaklos.  361 

DiallaKe,  Oreen.  863, 857,  886 

Hydrous,  864 

Metalloidal.  S4S 

Talkartlger.  861 
Dfallorite,  278 
Dialogile,  278 
Diamaat,  Diamante,  8 
XNamond,  8,  1088 
Diamond,    BrUAol,  Lake 

Geoive,  187 
Disolte.  fsi 
Dtaphorite,  124 
IMaBpore,  246, 1088 
Diaatatite,  886 
Dialomite,  196 
Dicbroite,  419 
Diokliuonito,  809 
Didrlmite,  614 
Didymlte,  614 

Didymium  carbmiate.  291, 1040 
Districhito.  956 

Digetiitc,  55 
Diuydrite.  793 
Dibydro-lbenardite,  896 
DDIenburgile,  699 
D) Unite,  694 
Dimagoetite,  296 
I>Imorphite,  Dimorphine,  86 
XMnite,  1001 


Btopalda,  862,  855 
Dloptaae,  468,  1088 
Dloxylite,  923 
DioxyDlle,  906 
Dipbanlte,  687 
Diploite,  837 
Dlpyre.  471.  1088 
Dlscrasite,  42 
Disomose,  90 
Distcrrlle,  638 
DIstbene,  000 
Dittniarite,  807 
DobBchauite,  90 
Doguacskalte,  111 
Dog-tootb  spar.  266 
Dolerophanite,  924 
Doliaoile,  610 
Dolomito,  271,  1088 
DomeyUte.  44 
Domiugit,  120 
Donacitrgyrite,  124 
Doppt'lsiiatb.  266 
Dopplerile.  1014.  1015 
Doranite,  502 

Dtmble-rufractiug  spar,  266 
Douglaaito,  177 
Dravite.  591 
Dreelte,  904 
Dreelile,  904 
Dry-boiie,  279 
Duckiowuite,  83 
Dudgeonite,  818 
Dudleyile,  668;  637 
Dufrenite,  797 
Dnfranoysite.  120;  112,  118 
DumtLxite,  663 
Dnmortierita,  558 
Duinreicbeiile,  964 
Duportliile,  706 
Dorangite,  780 
Dnrdenite,  980 
Dtlrfcldlite,  181 
Duxite,  1006 
Dyoxylitb.  928 
I>7MnalyU,  724 
Dysclasite,  666 
I>yscraalte,  42 
Dyfkolite,  v.  Sauuuilte.  516 
Dyslulte,  223 
Dysodile.  1010 
Dyssotte,  880 
Oyssyntribite,  621;  4M 


E 

Earthy  calamine,  899 
cobalt,  258 
manganese,  887 
Eaii,  205 
Bcdemite,  863 
Ecuine  de  Mer,  680 

de  Terre,  267 
Edelforsite,  873 
EdeliUi,  530 
Edenlte.  386.  891 
Bdlngtonite,  509 
Edison  ite.  237 
Edmonsonite,  81 
Edwardsite.  749 


Egeran,  477 
Eggonite,  90Q 
Egyptian  blue,  1051 
Ehltte.  794 

Ebreobergite,  689,  606 
Eicliwaldfte,  876 
Eis,  205 

Eisen.  Gediegen,  28 
Eiseiialuiiii.  954 
EiB«naDtinionglauz,  114 
EisenaiMtit,  777 
Eisenblau.  814 
Eisenblnthe,  281 
Eisen  brucite,  268 
EiscDcblorid,  165 
Eisenclilorit,  660 
Eisencbiordr,  165 
Eiseucbrom,  15S 
Eiseiierde,  Blaue.  814 

GrQne,  662 
Eisenerz,  Hyatatlachea,  217 
Eisenerz,  Trapptscbes,  217 
Eiseuglnuz,  218 
Eiaenglas,  466 
Eisen  glimmer,  318,  247,  814 
Elsengymntte,  674.  676 
Eiaenlles,  84.  94 
Eisenkieael,  188 
Eisenknebelit,  467 
Eisenltobalterz,  100 
Eisen  kobaltltiea,  100 
Els^nniobr,  226 
Elsenmulm,  225 
Eisen  nil trolith,  600 
Eisenntci-c.  215 
Eisennickelkles,  65 
Eisen  opal,  196 
Eisenoxyd,  218 
Eisenoxydfaydrat,    246,  847 
250 

Eisenpecberz.  777,  867 
Eiaenperidot,  466 
Eisenpbyttit,  814 
Eisen  platin,  29 
Eisenrabm,  215,  250 
Einenresin,  994 
Elseurbodonit,  878 
Eisenrosen.  316.  218 
Eisenrutil.  238 
Eisenscbeffeilte,  867 
Eisensinler,  821,  867 
Elsenspath.  276 
Eisen  stassfurt  it,  880 
Eisenstehimark,  606 
Eisen  vitriol,  941 
Eiseuziukspatb,  279 
Eisspath,  818 
Elsstetu,  166 
Ekdemfte,  868 
Skeberglte,  468 
Ekmauite,  Ekmunito,  68^ 

1033 
Elaite.  966 
Elseolite,  423 
Elasniose,  61.  105 
Elasmoaine,  106 
Elaterite.  1018 
Electric  calamine.  946 
Electnim,  15. 1003 
Blamanto,  2  et  aeq. 
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Eleolite.  m 
EleODorite,  848 
ElbuTOrit.  698 
Eliaslte,  893 
Elluglte,  604 
Ellonite,  1038 
Elpasolite.  168 
EIroqulte.  1088 
Emstita  rossB,  818 
BmboUte,  1S9 
Embrithlte,  139 
Emerald,  406 

Oriental,  407 
Emerald  cupper,  468 
Emerald  malachite. 
Emeiutd  nickel,  806 
Emeraude.  409 
Emeraudioe,  468 
Emery.  Emeiil,  211 
Emerylite,  6S6 
Emmonite,  28S 
Enunonsita,  979 
Empholite,  246 
EmpIeotiU,  EmplekUt,  118 
Bnuglto,  147,  1088 
Eoceladite.  881 
Eadellfoiie,  Endelllonlte,  196 
Endlicbite.  778 
Engelbardfte,  489 
Euhydros,  198 
Eaophite,  674 
Enstatito,  346 
En  ysite,  977 
EoHde.  10 
Eoslte,  998 
Boapborito,  850 
Epbesite,  707 
Bpiboiilangerlta,  149 
Epichlorite,  661 
Epidotk  Group,  613-636 
Bpldote,  516 
Bpigenite.  150;  458 
Epiglauliite,  807 
Epiphanite.  663 
Epipliospliorite,  768 
Episphftrite,  610 
Bpistilbite,  577 
EpBom  shU,  988 
Bpsomtta.  938 
Erbium  niobato,  781 

phosphate,  748 
ErbaensteiD,  368.  381 
Ercinite.  581 
Erdliarz.  1008 

Erdbobalt,    Oelber,  78; 

Schwarzer,  208 
ErdmaDnite,  416,  507 
ErdOl.  1016 
Erdpech.  1017.  1018 
Erdwiiclin,  998 
Eremite.  749 
Erilite,  1033 
Brinita,  792;  690,  840 
Eriocalco,  174 
Erltroaiderite.  176 
Ersbyite.  467:  834 
Erubescite.  77 
Enisihite,  973 
Erytiiriiie,  817 
Brythrita,  817;  815 


Erytbrocalclte,  174 
Erythrocooite,  187 
ErythroBldeiita,  176 

Erytbrozincite,  70 
Escherite,  516 
lilscoleciia,  8p..  v.  Scolecite 
Escorodita,  jqp.,  v.  Scorodite 
Esfalerita,  Bp.,  v.  Sphalerite 
EBfena,  8p.,  v.  Bphene  (Utan- 
Ite) 

EsmaUita,  8p.,  e.  SmalUte 
Esmarkite,  421,  603 
Esmeralda.  405 
Esmeril,  Sp.,  v.  Emery,  811 
Espato  Uuor,  161 
Eapesartita,  8p.,  «.  Spemr- 
tite 

Espliiela,  8p.,  e.  Spinel 
Essouite,  487,  440 
Estaflo  uativo.  34 

oxido,  V.  Cassiterite 
Estefaiiita,  8p.,  v.  Stephanlte 
Estilbita,  Sp..  v.  Stilblte 
Etnin,  natif,  34 

oxTdS,  384 

suffure,  88 
Ethiopsite,  68 
Bttringite,  976 
Bucairita,  58,  1088 
Eucblorite,  627 
Bnchroito,  838 
Eiicbyslderite, «.  Fyroxene 
Buclasa.  508 
BncoUto,  409 
EucoHte-titaufte.  716 
Eucrasite,  Eukrasit,  489 
Bucryptite,  426 ;  868 
Eudlalyto,  409,  1084 
Eadidytnita,  818 
Eudnopbite.  596 
Eudyalite,  409 
Eugeucsite,  28 
EugeuglaDZ,  146 
Eiikainte,  58 
Eukamptite,  683 
Euklas,  5U8 
Eukolit-litault,  713 
Eukolite.  409 
Eulytine,  486 
Bulytlta,  486 
Eumanite,  348 
Euosmile.  1008 
Euphyllite,  638 
Eupyrchroite,  768 
Euralite,  662 
Eusynchite,  789 
Eutalitb.  595 
Euthallte,  Eutballite,  695 
BnzMilte,  744 
Euzeolith,  574 
Bvanilte.  846 
Evigtokite.  181 
Exanlhalose.  983 
ExitSle,  Exftelite,  199 
Eytlaudite.  789 

P 

Facellite.  427 
flUsheratein,  668 


Faderera,  188 
Fahlerz.  FahUte,  197 
Fah]ore,  187 
FahlUDgraoat.  487 
FahluDiie.  421 

Hard.  419 
Paixfialdita,  812 
f^lkenhaynite,  1034 
False  unethytt,  emerali 

ruby,  etc..  108 
Pamatinita.  149.  1041 
Fargite.  600 
Faifnn  fo&eilis.  268 
Fanuacosiderita.  S^.,  Us 

macoaiderite 
I^rOellte,  607 
Fascicullle.  896 
FaserdatoUtb.  608 
FasergypB.  985 
Faserkalk,  266,  281 
Fascrkiesel,  498;  187 
Faserresin.  994 
Faserzeolith,  600 
Fassaile.  858 
Faqjaafto.  808 
Fauserlle.  940 
Fayalito.  456, 1084 
Featber-atum,  954 
Featber-ore,  133 
Federalaun,  954 
Federerz,  122 
Feitsui,  871 

Feldespato,  8p,, «.  Feldqar 
F&LDSFAR  Qroup,  814-1014 
Feldspar.  Baryta,  881 

Blue.  798 

CommoD,  816 

Glassy.  818 

Labrador,  384 

Lime,  887 

Potash,  815.  829 

Soda,  837 
Feldspatb,  815 

apyre,  496 

Dacri.  815 

tenace,  «.  Sauasnrit^  SIS 

Feldstein,  353 
Felsite.  315 
Felsfibanyita,  971 
Felsospharitea,  108S 
Felq>ar,  815 
Fer  azurS,  814 

arseniate,  847 

arseaical,  96,  97 

carbonate,  370 

carbure,  7 

cbromatS.  227 

magDeiique,  224 

muriate,  165 

□atif,  28 

oltgiste,  218 

oxide,  218.  347 

oxidull,  224 

phosphate,  814 

apeculaire.  218 

sulfate,  941, 972,  dc 

milfure,  78.  84,  95 
Ferberite.  985 
Fergnaoiiite.  720 
Ferrates,  SSOetteq. 
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errile.  435^  1064 
'erro,  28 

'erro  specolare,  218 
errocalcite,  269 
'errocobaltiie,  90 
'erro-ilmenite,  7S8 
'erro-goslarite,  989 
■erronatrito,  969 
"en-osiliclte,  1084 
"errostibi8n,804 
'errotiintalite,  731 
'errotellurile,  980 
errotitaoile,  447 
'erro-tungstin^t  1049 
'crrowoIn«mi^  986 
'errozincile,  219 
^ettbol.  701 
'ettstein.  428 
Vuerblende,  185 
("euerslein,  189 
^broferrite,  968 
i'ibrolite.  498 
Ichtelite,  1000 
i^ciuite,  850 
^iedlerite,  173 
neltiite,  141 

i'igure-stODe,  v.  AgalfflaUdfte, 

622 

^illowite,  809 

lorlte,  195 
i^re  opal.  195 
marble,  267 
•Irebleude.  185 
•^ischaugensteio,  666 
FHsohento,  848 
'■"isU-eye  stone,  566 
•■laveite,  965 
nsches  d'amour,  287 
flexible  saudstone,  190 
flexible  aiWer  ore,  58 
•^iegenstein,  v.  ArttDlCi  11 
PUnkite,  802 
?liut,  189 
^^intkalk.  682 
^^loat-sloiie.  196 
tlockeoerz,  771 
^orescobalto,  8p.,  «.  Ery- 

tlirite 
Floridite.  769 
Floa  ferri,  282 

Flos  siiccinl,  v.  Succinelllte, 

1003 
Fluceriiie.  175 
Plaellite.  178 
Fluoceriae,  176 
Flaooerlte,  176,  1084;  166 
Fluochlore,  726 
Fluor,  161 
F^uor-apatite,  764 
Fluor  spar,  161 
Fluoridgb,  152tf<«B;, 
Fluorina,  Fluorine,  161 
Flnorite,  161.  1084 
Fluoslderite,  175 
FluBsspath,  161 
Flussytrocalcite,  182 
Flulherite,  307 
Foliated  tellurium,  105 
Folidolit,  684 

Fontaiuebleau  limestoDe,  266 
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Footeite,  1084 
Forbesite,  884 
Forcherite,  195 
Forchhammerlte,  707 
FoT«site,  685 
Fonterlta,  450 
Fortiflcation  agRte,  188 
Foesll  copal.  1007 

ore,  215 

wood.  189.  195 
Fouqueile.  1035 
Fournetite,  50 
Fowlerite,  878 
FrancoHte,  762 
Fraogilla,  60 
Fianklandite.  888 
FrankUnite,  237 
Fraueneis,  983 
Frauenglas,  v.  Mica 
Fredricile,  137 
Freibergite,  137 
Freiealebanite,  124 
French  chalk,  678 
Frenzellte,  88 
Freyalite,  489 
FriedeUte,  465. 1085 
Frieseite.  57 
Frigidite,  137 
Fritzscheite,  860 
Frug&rdite,  477 
Fucbsite,  614 
FQlIeisen.  29 
Fuller's  earth,  695;  686 
FuHouite,  248 
Funk'te.  856 
Fuscile,  468 

G 

Gabbronite,  486.  478 
Qabronite,  425,  47S 
Gadolin,  509 
Oadolinite.  509,  1035 
Qagiit,  Ongates,  1022,  1024 
Oabnite,  223, 1086;  220,477 
Gnlactite,  600 
Gnlapeklit,  688 
Oalena,  Gtileuite,  48 
Galeua,  False,  59 
GalenobiBmutite,  114 
GaleuoceratUe,  292 
Gallitxeustdu,  939 
Galiznite,  989 
GalIizinite,-939 
Oalmei.  546;  279 
Gamsigradite,  386,  -893 
Oanomalite,  422 
Grnnomatite.  1035 
aanophyUite,  564 
G&nsek&thigerz.  1085 
Gammantlcus,  437 
Garbyiie.  147 
Garnet,  437,  1035 

Bohemian,  440 

CiiiDainon,  489 

Chrome,  444 

Gi'ossular.  489 

Oriental.  437 

Precious,  440,  441 

Teti-aliedral,  434 
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Gamet,  White,  842 
Garnierite.  676 
Garnsdorffite,  971 
Gaslaldite,  399 
Gay-IiUBBite,  801 
OearkinUto.  181 
Gedauite,  1004 
Gedie^en  Amalgam,  84 

Aiilunon,  12 

Arsen,  11 

Blei,  24 

Gold,  14 

Kupfer,  20 

Platin,  26 

Qtiecksilber,  88 

Silber,  19 

Sylvan,  11 

Tellur,  11 

Wismulh,  18 

Zinn.  24 
Oedrite,  384 
Oehlenite,  476 
Geierite,  96 
GekrOsetein,  910 
Gelbantimonerz,  208 
Gelbbleierz.  989 
Gelbeiseuerz.  964.  974 
Gelbeiseu stein,  261 
Gelberde.  250,  695 
Gelberz,  104 

Gelferz,  v.  Chalcopyrite.  80 
Oenthite,  676 
Geocerellile,  1012 
Geoceric  ai-id.  1013 
Geocerile,  1013 
Geocronite,  148 
Geokronit,  143 
Geomyricin.  1012 
Geomyricite,  1013 
Oerhardtite,  873 
Gennanium  siilphfdei  160 
Qermarite,  350 
Gersdorffite,  90 
Gesso.  983 
G«yerile.  06 
GevBerite,  196 
Ghlftccio.  305 
Gibbsite.  254;  825 
Gibraltar  stone,  268 
Gieseckite,  621;  426 
Giftkies.  97 
Gigautolite.  631,  431 
Gilbert ite.  614 
Gillebtlckit,  378 
Gillingite,  708 
Gilsonlte,  1030 
GiltsteiD,  678 
OiDilsite,  707 
Giobertite,  374 
Gips,  933 
Girnsol,  105 
Giamondine,  586 
Giamonditfl,  666 
Giufite,  312 
Glace,  205 
Glagerite,  688 
Glance  coal.  1021 

cobalt,  89 

copper,  53 
Glaocespar,  499 
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Glanzarsecikkies,  90, 97 
Oknzbrauusiein,  280 
Glauzeisen,  29 
Glanzeisenerz,  815 
Glaiizerz.  46,  168 
Glanzkohalt,  89 
Olanzkohle,  1031 
Glanzspatb,  490 
Gluiibachlte,  58 
Glaserite.  897 
Glasei-z,  46.  158 
Glaskopf,  Brauoer,  260 

Rolber,  215 

Scbwarzer,  267 
GiasopAl,  195 
Qiasspat.  101 
Glasurerz,  50 
Glasurile,  702 
Glaubiipatite,  789 
Glaul)er  salt,  981 
aianberlte.  898 
Qlanoodot,  Qlaucodote.  101; 
102 

Glaiicoltte,  468.  489 
aianconite,  683 
Qlaucophane,  899 

Glaucopyrite,  96 
OlimkcMiot,  101 
GlRiikolith.  468 
Glaukopbao,  899 
Glaiikosiderit,  814 
Glessite,  1Q04 
Gletscbersalz,  988 
Glimmer,  614 
Gliiikitc,  451 
Globosile,  849 
Globoflph&rites,  lOM 
Gtobulitee,  1082 
Olookezlto,  970 
Glossecolllte,  688 
GlottaHte,  699 
Glucinite,  761 
GluciDum,«.  Beryllium 
Gmelinite,  593 
Goetbiie.  347,  1086 
GOkumite,  477 
Gold,  14 

Gold  amalgam,  19 

Gold  sulpho-telluride,  109 

tellurides.  48,  108^  106 
Goldtellur,  lOS 
GoQgylite,  622 
Gk>ose-dui)g  ore,  1088 
Gordaite,  959 
Goslientte,  406 
Ooalarite,  980 
Odthits,  247,  1086 
Gottbanlite,  120 
Ghiyazita,  855 
Graate,  Qralita.  7 
Grubamite,  1020 
Grameiiite,  Gramlnlte,  701 
Grammatite,  885,  889 
Grammiie.  v.  WollasUmlte^ 

871 
Granat,  487 
Granatite,  658 
Grftogesite,  665,  1086 
Granulina,  GmnullDe,  194 
Graphic  gold,  103 
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Giapbic  tellurium,  108 
Oraphite.  7,  1036 
Grapbitoid,  8 
Grastite,  663 
GraubrauDStein,  248 
Grauerz,  v.  Galeoa,  48 
Graiigiltigerz,  137 
GnuKObalterz.  71 
Graukupfererz,  187 
Graulite,  940 

Grauiuangauerz,    286,  348, 
248 

Gratisilber,  809 
GauspleBsglanzerz.  86;  128 
Gratispiessglaserz,  86 
Gray  antimouy,  86;  123 

copper,  187 
Greeu  diallage,  389 

enrtb.  683 

iron  ore,  797 

lend  ore.  770 

miilachite,  294 

vitriol,  941 
Greenlaudlte,  781 
Greenockite,  69.  1036 
Green ovite.  718 
Giegorite,  807 
Grcnat,  487 

blane,  842 
Grenntite,  558 
Grengesite,  658 
Grioite.  267 
Gripbite,  778 
Griqualandite,  401 
Grocbauite,  655 
Groddeckiie,  594 
Gropptte.  398,  707 
Groroilite,  257 
GrosBularfte,  487,  4B0, 1086 
Grothite,  713 
Grueo  elite,  891,  1026 
GrQoauite,  75 
Grnnblelerz.  770,  771 
GrUneisonerde,  797 
Grilneiseuslein,  797 
Grllnerde,  683 
GrQuerite,  386.  301,  1026 
GrDnmaDganerz,  880 
Guadalcazarite.  68 
Gualda,  81 

ananajuatite,  88,  1086 
GiiftfSapite.  094;  807 
Guanite,  806 
Guauo,  769 
GuaDovnHte,  980 
Giianoxalate,  807 
Quarinite,  717 
Guayiicauite,  147 
an^arite,  110 
Ouitennanite,  181 
Guld.  Gedi^et,  14 
Guldiscbsilber,  20 
Gambelite.  692 
Gummibleisnath,  856 
Guramlerz.  892 
Gummlspath.  855 
Giimmistcin,  195 
Qummite,  892;  688 
Gunuisonite,  164 
GurbofiaD.  Gurhofite,  271 


GuroHte,  566 
Guyaquillite,  1010 
Gymiiite,  676 
Gyps.  938 
Qypaum.,  93S 
GsrroUte,  566 


B 

Haarkies.  70;  94 
Haai-salz,  958, 988 
Haddamite,  728 
Bfemachates,  188 
Hfeniatibrite.  88S 
Hsuiatite.  213 
Hsemalocouiie,  S87 
Usmatolite,  802 
Httfnefjordit.  334 
Hagemantiite,  181 
Haldingerita,  827;  114 
Hair  shU,  958 
Ualbazurblei,  c.  Cakdonfae, 
934 

Halbopal.  !95 
Halltvitriolblei,  92S 
HaUU,  154,  1036 
Hnllite.  666,  970 
Halloylile.  688 
Halloyiite,  688 
Hulocbalzit,  172 
Halotrichiiie,  954 
Halotiichite,  954 
Humarlite,  291 
Hambwgite,  878 
Hamlinite.  762 
Hammocbrysos,  61> 
Hampsbirite,  675 
Hanksite,  920 
Hannayite,  882 
Haplome,  448 
Haplotypile,  217 
Harkise.  70 
Harlc>quiD  opal.  195 
Hannotome,  581 

Lime.  579 
Harriagtonlte,  605 
Hariisite,  56 
Harstigite.  532 
Harlbruunsleio,  388 
HartiD,  1009 
Hartile.  1001 
Harlkobaltera,  93 
Hartmaugaoerz,  257 
Ilar'maDDite,  78 
Hartspat,  496 
Harliantalerz.  781 
Haicbcitioe.  UatcbetUte,  tK 
Hatchettolite,  727 
Hauexite,  87 
HRTiglitonite,  627 
Hauamannite,  230. 1085 
IlaOyne,  481 
Hanymte,  481 
Haydenite,  589 
Hayeoiiie,  888 
Haytorite,  505 
Heavy  spar,  899 
Hebeline,  460 
Hebronite,  781 
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Hecatolite,  816 
Hectorite,  864 
Hedenbergite.  8S3,  850 
Hedypbaac,  775 
Heintsito.  885 
Ueldburgite,  1086 
Heleaile,  1000 
Heliolitv,  8»3 
Helfophyllite.  868 
Heliotrope.  188 
Helmiuth.  653 
Uelvetan,  685 
HeMne,  484 
Ealvito.  484 
Henufibrite,  886 
Hematite,  218.  1097 

Black.  357 

Brown,  SSO 
HMiuitoUt*.  803 
Hematostibiite,  808 
Hemicbalcil.  118 
Hemiinorpbite,  546 
Heuryite.  53 
Uenwoodlte,  854 
Hepatinerz,  206,  699 
Hepatite.  BOO 
Hepatopyrite,  96 
Heraclioa.  234 
Hatcynite,  228 
Herdeiite,  760 
HermaDnite,  878 
Herman  oolite.  788 
Hermesite,  187 
HerrengTundlte,  96S 
Herrerile,  379 
Uersclielite,  589 
Hesseobergite,  1087 
Bauite,  47,  1087 
HesaoDite,  487,  440 
HetsrolUe,  250 
Uetairite,  258 
Heteroclio,  382.  880 
Heterogeaite,  359 
Heieromerite.  477 
Heteromorpbite,  12S 
Heterosiie,  757 
Heterotyp,  885 
Heterozite.  757 
Heubachite,  259 
Henlandite,  574 
Hexaguaite,  385,  889 
Hibltertite.  306 
Hiitilciiite.  S66 
Hielmite,  Hjelmtte.  741 
Hielo,  Sixin.,  v.  Ice 
Hiwatlte.  169 
Hierro,  38 
Hierro  arcilloso,  250 

cbroinado,  237 

espatico. «.  SIdeilte 

globoso,  350 

magaetico,  334 

ollgisto,  218 

pahistre.  250 
_pardo,  247 
Hlghgate  ledD,  1007 
HtHftDgsIle,  886.  891 
Himbeerspatb,  378,  1007 
Jltntzeite,  885 
HtortdahUta,  877 


Hircioe,  Hircite,  1014 
Hialngerita,  703 

HUlopite.  366 
Hitchcockite,  855 
Hoanieaita,  817 
HoeTelit,  HOvelUt,  156 
HofinaDulte,  1018 
HOgauite,  600 
HobUpath.  406 
HohmaDDite,  067 
Holmesite,  v.  Seybeitlte,  688 
Holmite,  638 
Holoslderite,  81 
Hulzosbest,  »89 
Holzkupfererz.  786 
Holzopal,  195 
Holzziouerz,  38S 
HomicbHii,  88 
Homllita,  SOS 
Honey-slone,  994 
Houigsteiu,  994 
Hopeite,  8U8 
Horbachile.  75 
Horn  quicksilver,  158 
Horn  silver,  158 
Horublei.  392 
Horoblunde,  885 

Basal  lische,  853 

Labrador,  848 
Horuerz.  158 
HOruesit,  817 
Uornniangan,  880 
Homstein,  189 
Homstone,  189 
HorsKi-flesli  ore,  77 
Horafordlte,  44 
Horlonite,  363 
Hortonolite,  455 
Hoiigbite,  256 
Houflle,  1015 
Houille  papyrac^e,  1010 
U5vitlite,  156 
Hovite.  800 
Howardite.  1087 
HowUte,  881 
HiiKutajayite,  15B 
UiiiLscolite,  51 
Htibnerite,  982 
HudsuDite,  857 
Hulla,  Span., «.  Coal 
Hullite,  663 
Homboltine,  094 
Ilumboldtilite,  474 
Humboldtite.  5(^;  994 
Huminitc.  1024 
Humite,  585 
Humus  acid,  1014 
HuDteilte.  680 
HuDUlite.48 
Hnrvanlita,  SKS 
HuroDite,  840 
HQtteQbergite,  96 
Huysseaite.  880 
Hverlera,  606 
Hventalt.  954 

Hyacinth.  409;  467.  477,  483 

Hyalite,  195 
Hyalomelan,  1049 
Eyalophane,  821 
Hyalosiderite,  451 


HyaloteUto,  423 

Hydrargillite,  254;  848 
Hydrargyrite,  150 
Hydrargyros,  23 
Hydraulic  limestone,  367 
Hydroapatite,  768 
Hydrobiotite,  632,  664 
Hydroboracite,  889 
Hydruborocalclte,  888 
Hydrobucbolzite,  1087 
Hydrocastorite.  813 
Hydrocenutita,  309 
Hydrochlore,  726 
Hydroclintouite.  664 
Hydrocouite.  808 
Hydrocupiite,  207 
Hydrocyanita,  913 
Hydrodolomite,  806 
HydroQuocerite,  891 
Hydrofluorite,  169 
Hydrofrankliuite,  259 
Hydrogen  fluoride,  169 

oxide.  205 
Hydrogioberdta,  805 
Hydrolieematite,  245 
Hydrohallte.  156 
Hydrailmeniie.  319 
Hydrolantliaolte,  308 
Hydrolite,  508 
Hydromaguatita,  804 
Hydromaguocalcit,  806 
HydroniiCH,  614 
HydrooiuKCOvite,  614 
Hydronepbelita.  609 
Hydroniccite,  1087 
Hydrouickelmagneaite  (MM 
Hydrouosean,  1U48 
Hydropbaue,  195 
Hydroptailite,  161 
Hydropbite,  674 
Hydropit,  878 
Hydruplunibite,  359 
Hydropyrite.  06 
Hydrorbo<loDit«,  881 
Hydrosnmarskite,  1087 
Hydrosilicite,  707 
Hydrostcatite.  679 
Hydrolalc,  650 
Hydrotalcite,  356 
Hydrutephroite.  458 
Hydrotiiauite,  734 
Hydrous  antbopliyllite,  881 
Hydrozincite,  299 
Hygropbilite,  628 
Hyoraelan,  1049 
Hypargyrite,  116 
Hyperstheue,  848 
Hypochlorite,  663 
Hyposclerite,  888 
Hypostilbite,  588 
Hypotyphit,  18 
Hypoxantbite,  1087 
Hystatite,  317 

I 

Taspacbates,  160 
laspis,  188 
Iberite,  621;  491 
Ice,  205 
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Ice  spar.  818 
Iceland  spar,  366 
Ichthyophtbalmite,  560 
Idocruw,  477 
Idrialine.  Idrialite,  1018 
Idrocutorft,  313 
Tdroclaoo,  912 
Idrolluore.  169 
fdrogiobertita,  305 
[gelstrOtnite,  256,  457 
[glesiusile,  286 
Igliie.  Igloite,  381 
Iguatieftlte,  976 
[guntievite.  976 
mieite.  957 
[iwaArite,  1038 
[IdefoDsite,  781 
Uesite,  937 
Utudfi'ite,  518 
Omenite.  217;  787 
Umenorutile,  387 
(UemauDlte.  303 
nvalte,  541,  1087 
Indianaite,  688 
Iiidianile,  837 
[ndicollte,  551 
[ndigo  copper,  68 
[nmito,  364 

[nflammable  ciaaabar,  1018 

iDfusorlal  earth,  196 

looHle,  268 

(nverarite,  74 

todate  of  calcium,  1040 

Iodic  silver,  160 

quidisilver.  160 
Iodides,  152  et  »eg. 
lodite,  160 
lodobroniito.  160 
[odquecksilber,  161 
[odsilber,  160 
lodyrite,  160 
ioUte,  419 

Hydroiis,  431 
lonite,  1008 
trldium.  Native,  27 
[ridoimine,  27 
Irite,  228 
^ron,  28,  1087 

Araenical,  06.  97 

Chromic.  227 

Magnetic,  224 

Meteoric,  10 

Naiive,  36, 1087 

OUgist,  315 

•ntaniferous,  217 
firon  aluminate,  228 

arsenates.   755,  800,  816, 
821,  847.  853,  867 

arsenides,  96 

borates,  877,  888 

carbide,  SI 

carbouate,  376 

chlorides,  165,  176 

disulphides,  84,  04 

ferrate,  224 

hvdrates,  245.  347.  350,  851 

Diobate,  781 
nitride.  29 

inide,  2)8,  334;  hydrated, 
345,  247,  350,  351 


Iron  phosphates,  700,  797, 
812,  814,  823,  828.  834, 
825,  841,  848,  849,  860, 
852.  854.  867 

silicates,  848,  881,  461,  456, 
541.  636.  657,  658.  701, 
702.  708  et  al. 

eulphautimonite,  114 

sulpharsenide,  07 

sulphates,  939,  041,  956  9t 

MO. 

sulphides.  73.  73,  84,  04 
magnetic.  73 

tantahites,  781,  736,  788 

tellurale,  979,  980 

tilauates,  217,  232 

tuugstates,  982,  986.  091 
Irou  alum.  654 
Iron  bonicite,  880 
Iron  eailh,  Blue,  814 
Iron  natrolite,  603 
Iron  ore.  Argillaceous.  315 

Arsenicatea,  847 

Axotomous,  317 

Bog,  350 

Brown,  250 

Calcareous,  376 

Clay.  3!5 

Green,  797 

Jaspery,  315 

Lenticular,  215 

Magnelic,  224 

Micaceous.  2l8 

Ocherous,  215 

Octahedral,  234 

Pitchy,  867 

Red,  218 

Sparry.  276 

Specular,  218 

Tltaniferous,  217 
Iron  pyrites,  84,  94 

Magnetic,  78 

White,  94 
Iron  rutile,  v.  Nigrine,  388 
Iron  sand,  217,  224 
Iron  schefferite,  857 
Iron  sinter,  821 
IroDStone.  Clay.  215,  260,  276 

Blue,  814 

Brown,  347,  350 
la.  205 

Iserine,  Iserite,  319 
laerite,  380 

Isocladte,  Isoklas,  886 
Isophane,  e.  FrankUnite,  227 

Isopyre,  1088 
Itabiryte,  215 
Itacolumyte,  100 
Ittnerite,  482 

Ivanrite,  Iwaarit,  448, 1088 
Ivigtite,  016 
Iziolite,  Ixionollte,  786 
Ixolyte,  1001 


J 

Jackaonite,  580 
Jaoobaita,  337 
Jacut,  310 


Jade,  CommoD,871;SNtM( 

389,  515 
Jade  tenace,  515 
Jadaito,  869 
Jaipurite,  71 
Jakobsite.  227 
Jalite,  195 
Jalpaite,  47 
Jameaonite.  123 
Jargon,  482 
Jarosite.  974 
Jasper,  190 
Jaspopa).  195 
Jauliugiie,  1006 
Jayet,  v.  Jet,  1038 
JefferifliU,  664 
Jeffersonite,  353,  858 
Jefreiuoffite.  477 
Jelletite.  487,  44S 
JeokiDsite,  674 
Jenzschlle.  194 
Ja»m«d*vtt«,  870 
Jem,  38 

Jemglans,  JenmuJiB,  SIS 
Jerumalm,  brun,  gu],  290 
Jcrnuatrolith,  603 
JemiitodoDit.  878 
Jet,  1033 
Jewreinowit.  477 
Jeypoorite,  71 
Joabromchlorsilbar,  160 
Jodsilber,  160 
Joeynaite,  828 
Johannita,  978 
Johuite.  844 
Johnstonite,  48 
Johnrtnmlto,  790 
Jollth,  419 
JoUyte.  708 
Joxdwait«.  141,  1081 
Josoite,  40 
J9S8aite.  916 
Judenpecb,  v.  AsphattmD 
Julian  ite,  187 
JuDckerite,  276 
Jurinite,  343 


K 

Kaersutite,  886,  888 
Kaiiiit«,918 
KaiuoBite,  698 
Kakoctalnr.  358 
Kakoxen,  848 
Kahdt,  844 
Ealamit,  885 
Ealohsteiu.  263 
Ealialaun,  961 
Ealiborite,  883 
Eallcine,  705 
Ealifeldspath,  815 
Ealiglimmer.  614 
Ealinite,  951 
Ealiophilita,  427 
Ealiphite.  230 
Ealisalpeter,  871 
Ealteulphat,  897 
Ealfum-Magnerium  diloril 
177 
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Eulkcancrlott,  428 

Kalkeiseaauglt.  852 

Kalkgliminer,  68« 

KalkKraDat.  437 

Kalkharmotom.  577 

Kalkkalisulfat,  946 

KalkmagDesU,  306 

Kalkmalachit,  205 

Ealkoligoklas,  8S4 

Kalksal  peter,  872 

KalkftiMitli,  26:! 

Kalktaik^paib.  371 

Kalkurauglimmer,  857 
'Kalkuranfi,  857 

Knlkvulborthit,  790 

Kalkwavellit.  848 

Kallnit,  844 

Kallar.  155 

Kallilite,  1089 

Rallocbrom.  918 

Kolomel.  168 

Ealuszite,  94S 

KalzedoD,  188 

Kainacite,  29,  1087 

Kfimmererit,  650 

Kammkit;8,  94 

Kampferharz,  1008 

Kampvlite,  771 

Kaneelstein,  437 

KKneite,  108 

KanoiieDspatb,  266 

Kaolio.  685 

KaoUnite,  685.  1089 

Kapnicite,  842 

KapDikite.  878 

Kapnfte,  279 

Kappenquarz,  187 

Karamsiiiite,  1089 

K&rarfveite,  753 

Karelin ite,  201 

Karfunkel,  437 

Kmiiitliia,  893 

Knrmitispath,  7S6 

Karneul,  188 

KarplioUt  549 

Karplinsiderit,  068 

Knrphostilbii,  607 

Karetenite,  010 

Kfirsutlte.  386,  893 

Karyinit^,  754 

Karyocerit.  41S 

KaryopUit,  704 

KnsclioloDg,  198 

Kassia-rit,  234 

Eiissitero-taDtalit,  788 

Kaslur.  311 

Katapleiit.  412 

Kataspllil,  622 

Katzeiia-iKe,  188 

Katzengold,  618 

Katzensilber,  6l8 

Kauslmkies,  96 

Kautschuk,  fossllesb  1000 

KeatiiigiDe,  878 

Keffekilite,  606 

Keffekill,  680 
SeOhanite,  717 
Kelypbite.  447 
KeDngotUte,  116 
gatttroMto.  644, 1088 
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Keraniobalite,  958;  965 
Kemphyllite,  v.  CartQtbine 
Kerargyrite,  158 
Keras^e.  170,  383 
Kerat,  158 
Kfrmes,  106 
Kermesite,  106 
Kerolilli,  675 
Kerosene,  1015 
Kuroseiie-sbale,  1034 
Kfirrite.  666 
Keratenite.  881 
Kibdelopban,  817 
Kidney  ore,  316 

stone.  386 
Elesel,  188 
Kieselaluminite,  688 
Kieselcerit,  650 
Kieselgalmel,  640 
KIwelguhr,  196 
Kfeselgyps,  910 
Kieselkupfer,  699 
Kieselnialachit,  699 
Kieselmaugai),  878 
KieselmeliT,  196 
Kieselsinter,  195 
Kieselspatb,  v.  Albite,  827 
Kieselwismutb.  436 
Kieselzinkerz,  546 
KicMrlta,  982 
EUbxickenite.  146 
Killinite,  868:628 
Kilmacooite,  51 
Klrrolitb.  799 
KienimQe,  776 
Kirwaaite.  888 
Kiacbtimltc,  391 
Klaprotbine,  798 
Klaprotbite,  798;  119 
KUprothoUto,  119 
Klebschicfer,  196 
Klemeatite.  656 
KUnocblor,  644 
Kllnoburoit.  688 
KlinokltiH,  794 
Kltnokrokft,  076 
Klinopbait.  976 
KUpsteliilte,  881 
Knaufflte,  888 
KnebeUta.  457 
Kaistermlz,  «.  Halite,  IM 
Kooxvillibf,  966 
Eobaltaraeaikklee,  98, 101 
Kuba1tI>e8chlHg,  817 
Kobaltbleferz,  52 
Kobaltbleigliinz,  53 
Kobait  blende,  71 
Eobaltblutbe,  817 
Kobaltfabierz,  187 
Kobaltglaiiz,  89;  78 
Kobahities,  78 
Eobaltmanganerz,  258 
EobaUiiickelkies,  78 
Kobaltuickeloxydbydraty  8S8 
Eobnlt3coro<lit,  821 
Kobaltspatb,  280 
EobaltBiilfuret.  71 
Kobaltvilriol,  948 
KobaltwismuthfahleTL  187 
Kobellita.  m 
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Eoboldine,  78 
Eocbelite,  780 
Eochsalz,  154 
Koelbingit,  408 
Koettigite,  810 
KOtlachile,  1007 
Eoble,  1021 
Eoblenspatb,  993 
Eobleovitriolblelapath,  988 
E&bleriie,  081 
Kokkolit.  863,  857 
Kokshan>vite,  886,  888 
KOlbiugit,  403 
Eollopbau.  808 
KollyHt,  608 

Eolopbonft,  V.  Colophonlte 
Komarit,  681 
Eooarit,  681 
Eondroarseoit.  796 
Eongsbergile,  38 
Enarchalcft.  886 
EOnigioe,  925 
Eonlnckite,  825 
Kooit,  271 
EOuIeiDite,  1003 
KOnllle,  1002 
KoDDarit,  681 
Koppar,  gediget,  80 
Eopparglas,  65 
Koppannalm,  65 
Eoppite,  727 
Eorarfveite,  758  . 
Koryiiiite.  754 
Eomelite.  057 
Eoxnerui^e,  660 
Konind,  210 
Korynlt,  91 
Eotscbul)eite,  644 
EOtUglte,  819 
Eoulibioite,  1089 
Eoupbolite,  530 
Emblile,  KraHile.  881 
Enuitzite,  1005 
Kraurit*.  797 
Kreittoiiite,  223 
Kremersite,  176 
Eraunerita,  105,  1088 
EeutzkHstalle,  581 
Ereuzstein,  581 
Krieoberil,  229 
ErisoUth,  451 
KrisuTigite,  935 
Ensbeilte,  75 
Kr^Shnklte,  058 
Erokalitb,  600 
Erokoit,  013 
Erokydolfth,  400 
ErOukile.  ErOouklta,  OOB 
Enigite,  950 
Eryolite.  166 
Kryptolitb,  748 
Eryptoperthit.  881 
Kryptotil.  561 
Kubizit,  505 
Euboit,  596 
Euboizlt,  680 
EDbnite,  768 
Eulibiulte,  1088 
Eupaphrite,  889 
Enpfer,  Gediegen,  80 
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EupferantitnoDglaDZ,  118 
Kupferblau,  70U 
Kupferbleiglauz,  51 
Kupferbkismtb,  SS7 
EupferbleivHriul,  937 
Ktipferbleude,  1S7 
Kupferbmtbe,  206 
Kiipferdiaspore,  794 
Eupfereiseuvilriol,  948 
Kupferfalilei-z.  187 
Kupferglaiiz,  55 
KupfergluB.  206 
Kupfergtimmer.  840 
Eiipfersrtli],  699 
KupferBoniers,  172 
Eiipferiiulif!;,  68 
Eupferkies,  80 
Kupferlasur,  395 
Kupferlebererz,  206 
Kupf  ermanguierz,  268 
Eupfemickel,  71 
Eupferoxyd,  209 
Kupferoxydul.  206 
Kupferpecberz,  699 
Kupferphyllit,  840 
Eupfereammterz,  968 
Kupfersaiid,  172 
Kupferacbaum,  689 
Kupferscbwarae,  209,  268 
Eupfersllberglanz,  66 
Kupfersmara^d,  463 
Kupfei-HUlfnbismutit,  110 
Kupferuranit.  856,  857 
Eupferritrlol,  944 
Kiipferwasser.  941 
Eiipferwistnutberz,  119,  138 
EupferwismuihKlaiiz,  118 
Kiipferzinkblnthe,  298 
Kupfferite,  884 
Kupreia,  55 
Knslelitti,  20 
Kyanite,  500 
Eymatine,  386 

Eypholite,  v.  Serpentloe.  669 
Eyruaite,  96 


L 

LaaYentte,  876 
litibrador  feldspar,  834 
Labrador  borDDlende,  848 
Labradorito.  884 
Irf«onite,  883 
Lagunittt,  888 
Ijniupadite,  358 
Lampritc,  29 
Lampropbaiiite,  977 
Idinarkite,  928 
Laiicasterite,  804 
liSngbaDita.  548,  1089 
Iianglte.  961 
Iiaoflfordita,  805 
Xianthanite.  303,  1040 
Lanthftiiocerfte,  550 
Lantbiinnm  carbonate,  290, 
291.  303 
pliospbiite,  8?0 
Lapls-laztili,  432 
Lapis  ollaiis,  451 


Lapis  specularis,  986 
LardereUite,  883 
Lardite,  s.  Pagodite 
Lasfooite,  843 
Lasiirfeldspath,  815,  818 
Lasurite,  295.  482 
LasursteiD,  482 
Latialite,  481 
Latrobite,  887 
Laubanite,  588 
Luumouite,  5U7 
Xjaamontite,  587 
Laorionito,  171 
Iiaurite,  98 
Laiilarile,  1040 
Lautile,  148 
Laveuiiulau.  814 
I^venite.  375, 1040 
Lavezstnin,  678 
Lavrofflte,  Lavrovlte,  Law- 

rowli,  856 
Lawrencite,  166 
Laxmauuire.  915 
Lazialiie,  431 
IiazuUte,  798 
LaziiHlh,  708;  419 
Laziir-Apntit,  763 
Lazurfeldspiir,  818 
Lamtite,  482 . 
LmuI,  34 
'ArgentiferouB,  41 

Black.  7 

Corneous,  293 

Native,  34 

Supersiilpliuretted,  49 
White,  286 
Lead  antimoiiates.  754.  862 
aotlmoniles.  868,  864 
arseDates,  765, 771, 776,  887 
■  areeniie,  H68 
carbonates.  386;  299 
chloride,  165 
chloro-carbouates.  393 
cbroinates,  918,  914,  916 
dioxide,  389 
molybdate.  989 
oxicles,  309,  281,  289 
oxychlorides,  169, 170, 171, 

172.  1028 
oxy- iodide,  170 
phoaphates,  770.  855 
selenides.  63.  63 
seleuitc.  981 

silicates,  431,  423, 646;  1040 

(arlif.) 
siilphaiitimoiiate,  149 
sulpbantimonites,  112,  ll8, 

12(t.  122.  123,  124,  126, 

129,  143,  145 
aulpbnnsetiites,    112.  120, 

181.  141 
sulphates.  907,  923;  92-').  937 
Bulphuto-cnrbonate,  931 
Bulphidu.  48 

autphobiKniiilhitcs,  110.111, 
114,  IIU,  121,  123,  138. 
129, 130,  145 

telluride,  51 

Taiiaiintes,  773.  787,  789, 
790.  791.  793 


Lead  glance,  48 
Lead  ocher.  309 
Lead  ore.  Green.  170 

Red,  918 

White.  286 

Yell()w.  989 
Lead  viiriol,  907 
LeadhilUte,  921 
Leberblfiide.  61,  107 
Lebererz  Knpfer-.  2W 
Leberkit.'s,  73.  94 
Leberopal.  195 
Leberstein,  900 
I<eocmUto,980 
Ledererlte.  593 
Iiederile,  713 
Leeds!  (e,  904 
Leelite,  816 
Lehniaoite.  515 
LebniaDuiie,  918 
I<ehrbachite,  68 
Lehuntile,  600 
Leidyiie,  ^07 
Lemniim  eanb,  689 
LenuiHte.  SIV.  6M 
Leozinile,  688 
Leonbardile,  587 
Leopnrdite,  1040 
Leojmldiie^  156 
Lepidocrodle,  S47 
Lepidokrokit.  1tA^ 
Iiepidolite,  624 
Iiepidomelane,  634 
Lepidomorpblte.  614 
Lepidopboeiie,  258 
Lepolite,  837 
Leptocblorite.  648 
I^eptonemaiiie.Sn 
Lerbacbite.  58 
Lernilite,  666 
Lesleyile,  707 
Lett  somite.  963 
Leucauierite,  97S 
Leucaugite,  856 
Leucbtenbergite,  M 
Lendto.  843.  1041 
IieacochaIcdt«.  887 
Leiicoc^clile,  566 
Leucolite.  70 
Leucomniiiniiiite,  813 
Leucopeiritt,  1011 
Iiencophanite,  417 
Leucophylliie.  614 
Leiicopyrite.  96 
Leucotiie,  707 
LeucoxeDp,  219.  713 
Lenkargyril.  187 
LenkopJinii.  417 
Leuzil.  341 
Leverrii-rile.  687 
Leviglianiie,  68 
Levyne,  5li5 
LeT3niite,  59') 
Lherzolyte.  ti\ 
Idbetheuite.  786 
Liebeneriie,  621;  426 
Liebigite,  308 
Lievrite,  541 
Lignite,  1022 
Ligurite.  713 
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Lilallte.  624 
Lillhamuiei^t,  69 
Ulllanlt*.  180 

Lilliie,  708 
LimlMchfte.  <tTS 
Lfmbiltte,  454 
Lime,  *J10 

V.  Calcium 
Lime-epldote,  513 

-malachite,  716 

•mesutype,  604 

-uraoite,  8S7 

.wave)lit«,  848 
Limesiniie,  267 

Uydmiilic,  267 

Mapneslao.  271 
Limuite,  2il :  250 
IiiBioiiite,  250 
Unarita.  027 
LiDcolnite,  574 
Undaokerite,  869 
Lindsayite,  Liodselte,  887 
lAnnselte.  78 
Liaseile.  837 
LiDsenerz,  85S 
Liaseiikupfer.  858 
Ltotooite  6U7 
LIoDite.  11 
Liparite,  161 
laroconite,  853 
Lirokomulacbit,  858 
Uskeardite.  846 
Litarjirio  nativo,  209 
Litharge.  200 
Lilheospiiorus,  899 
Lilhidioiilte,  1041 
Li  thionefsei)  glimmer,  1041 
Litbioiigliiiiiner,  624 
LitliioQite,  624 
LitliioDDcpbelin,  436 
latbiophilito,  756 
Lithlopliurite,  257 
Lithium  phosphates,  756,  781 

silicates,  312.  8U6,  624,  626 
Lithographic  stoue,  267 
Lithumarge,  6:^5,  688 
Lithoxyle.  105 
Litidiouite,  1041 
lavingitonito.  109 
Llatica,  600 
Loadstone,  225 
Loboit,  477 
Lodestoiie,  225 
Loeweite,  048 
I^oewigite,  976 
L-ogauite.  398 
Xidllinglte,  96 
tiOinonile.  587 
Louchidlte,  06 
LoDgbanite,  548 
Longulites.  1083 
Loplioite,  653 
Ix>talile, 
Louisite.  570 
Lovenite,  375 
E^weite.  946 
^wlglta.  076 
X^xoclase,  815 
X^ucasite,  666 
Xjuchssapphlr,  410 


Luckite,  941 
LucullaD,  Liiculliie,  367 
Lndlamito,  841 
Lndwlglto,  877 

Luftsaures  Silher.  809 
Lnmacbelle,  267 
lifinebnrgito.  669 
LuDDile,  794 
Lupus  metallorum,  86 
Lussatite,  197 
LazoDite,  148,  1041 
Lychnis,  210,  220 
LydiBD  stoDe,  189 
Lydile,  189 
Lyellite.  961 
Lyucurinm.  482, 1009 
Lythrodes,  621 


M 

Macfarlanite,  48 
Made,  496 
Mactui-fite.  332,  585 
MacoDite,  667 
Maguefenite.  236 
Maguesia,  t.  Magneaium 
Magnesia  alum,  958 

alba,  304 

saltpeter,  872 
Magoesiau  limeBtone,  371 

I>Darmaco]i(e,  758 
Maguesie  hydratee,  252 

carboDatee.  274 

nitratee,  878 

phosphatee,  775 
Maguesioitrc.  872 
Magnesiochromite,  228 
Magnesioferxlte,  226 
Magnasite,  274;  680 
Magnesium  alumiuate,  330 

arsenate,  817 

borates.  879,  878.  884,  877, 
881,  885 

carbouates,  274.  271;  hy- 
drous, 800,  804,  805 

chlorides.  164,  176, 178 

fen-ate.  226 

fltioride,  164 

hydrate,  253 

molybdate,  992 

nitmte,  873 

oxides,  207,  253 

phosphates,  806.  817,  880, 
832,  869 

silicates,  346.  348.  384,  450. 
678,  680,  535  el  uq  ;  669 
et  seg. 

sulphates,  982,  938  ;  918, 
946,  948.  950,  0.')3 
Mngiictefsenstehi,  224 
Magnetic  iron  ore,  324 
Magnetic  pyrites,  78 
Magiietis.  324 
Magnatita,  224.  1041 
Magnctienimnlm.  324 
MngiietKie.'4,  78 
Maguetopyrile.  78 
Magnmihmmite,  228 
Magoofurrite,  236 


MagDolIte.  960 
Makite.  895 
MalachltaLBlue.  890 

Green.  294 

Lime.  395 
Mala«>lit«.  m.  856 
Malacoi).  Malakon,  486 
Malaquita.  294 
Maklonile,  15 
Uallnowskite.  187 
MaUardlta,  948 
Maltha.  1U15 
Malibacile.  695 
Mamainte,  950 
Mancinitv.  1141 
MuLdelalo.  267 
Mnnguu,  Kohlcusaures,  378 
Maugauaiaun,  955 
Maogiinamphibole,  878 
Hanuahates,  230 
M&ngauapalile,  764 
Maiigaublcnde.  64 
Mangaubrucite,  252 
Mangancblurite.  648 
Mangandisthen,  542 
Maugauepidote.  531 
Maiiganerz,  Graues.  248.  248 

Kupferhaltlges,  231 

Prismatoidiscbes,  348 

Scbwarzes,  267 
Manganese,  Black,  357 

Bog,  257 

Cupreous,  258 

Earthy.  257 

Gmy,  248 

Red,  878;  278 
Manganese  antimonate.  808 

arsenates.  780,  796.  800,801, 
802,  803,  811,  886 

arsenide,  108 

borates,  876.  877 

carbonate,  278 

chloridt-,  165 

dioxides.  286,  248 

disulplilde,  87 

ferrate.  227 

hydrates,  258, 248. 266, 357, 

258 
uiobate,  731 

oxides,  207,  230,  281,  282, 

286.243.  248 
phosphates,  756,  758.  775, 
777,  778,  779.  809,  813, 
813,833.850 
silicates,  378,  380,  381,  434, 
442,  448.  457.  480,  465, 
531,  543.  543.  544,  549. 
564.  704.  et  al. 
sulphates,  933.  048;  955 
sulphide,  64.  87 
tanUlate.  731 
titanate,  1045 
tungstate,  983 
Manganese  -  ore,  Brachyty^ 
ous,  231 
Prismatic,  248 
Pyramidal.  280 
Manganese  alum,  955 
Manganese  spar,  878 
MangaDglar7  " 
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MangaoffrHDat,  4S7,  442 
ManguoBedeDberglie,  856 
MangaDliisiugerite.  702 
Mangitnfdokras,  477 
Mauganite,  248 
Maogankiesel,  878 
Haogiiiikiipfererz,  281 
Mangaukiipferox^d,  281 
Slniiganmaguetitt,  235 
3IiiiigatiociilcUe,  360,  278 
MaugHiiocoIiimbite,  781 
Sliiugauoferritf.  1041 
MHugunoiiiiigiielilt.-,  227 
HaugHuuiNtl,  r.  Opal,  194 
Mangauopliyllile,  627 
Hangauoalderite,  378 
Manganoaito)  207 
ManganoaUUite,  803 
MaogaDolaDtallte,  731 
Mniigauowoifrumil,  983 
Mangnnpectolite.  878 
Mauganscliaum,  237 
Mnogaospath,  278 
MuDgaDiuDtalUe.  781 
MatigniivefUTlan,  477 
Marasmolite,  &9 
Marble.  207 

Verd-amique,  267,  671 
Maroaalte,  94,  1041:84,  86 
Mareeline,  232.  880 
Uaroylite,  172. 174,  310 
MarekaiiUe  Pearlatoae 
Margarita,  686 
Margarftes.  1082 
Mat'garodiie.  614 
MariaUte,  472  :  466.  481 
Mario II gins.  933 
HnrinniiP.  299 
Mariposite,  1041 
Marl.  368 
Marin  airnlite,  891 
Marmatile.  59 
Mannul.  8p..v.  Marble 
Marmolite.  660 
Marsh  ore.  250 
Martinite,  830 
HartiDsfte.  166,  988 
Martlte.  316 
Martourite,  114 
Mascagniue,  894 
Maacagnlte,  894 
Maskelyuite,  836 
MawDlte,  640 
Massicot,  309 
Hassicottilc,  909 
Matildita,  115 
MatlockltA,  169 
Matiicite,  455 

Maiiilite,  e.  Labradorlte,  884 
Maxite,  U21 
MazapiUte,  851 
Meadow  ore.  250 
Meiljidlte.  978 
Aieerscbalnminlte,  687 
Meersc-haum,  680 
Megabaslte,  983 
Megabromite,  109 
Mehlzeolith.  600.  605 
Mwionlte,  467 
MelRCODlaa,  309 


Melacoalte,  909 
Melanaspbalt,  1030 
MelaDcblor,  758 
Melancbym,  1014 
MelaDelhle.  1014 
Melanglanz,  148 
MelauglimToer,  690 
Melangruphitc,  7 
MelauDydrit,  1048 
Melaniie,  487,  442,  1086 
Melanocerite,  414 
Melanocbroite,  914 
Melanolite,  663 
MclKDopblogite,  194, 1041 
Helanosfdente.  7(ffi 
Melanotallo,  174 
Melaiiotecite,  545 
Melanoteklte,  545 
Melanolhaltite,  174 
Melauterla,  941 
Ualanteiite,  941 
MaUlito,  MemUte,  474 
MelioUe.  696 
Melinophaoe,  418 
Meliphanita,  418 
Melltiieof  aluminium,  994 
MeUito,  994 
Melinose,  989 
Malonite,  76 
Melopslte,  708 
MeoaccHtiite,  217 
Mennchanile,  317 
HenakaDite,  317 
Meuakerz,  712 
M«Ddipit«,  170 
MaudoKite,  952 
MMieghlnite,  142 
MeDgtie,  787,  749, 
Menillte,  195 
McuDlge,  281 
Merciire  argental,  88 

chlonire,  158 

Datif,  22 

Bii1fur£,  66 

iodure.  161 
Mercurio.  32 

corneo,  168 
Mercury,  33 

Horn.  158 

Native,  22 
Mercury  ADtimonito,  866 

chloride.  163 

Iodide.  161 

aetCDkles,  68;  68 

seleoite,  981 

aulpbaiitimoDlte,  100 

sulphate,  916 

sulphides,  62.  66 

sulpho-seleuide,  64.  66 

telluride,  64 
Mercury  amalgam,  33 
Herda  di  Diavolo,  1010 
MersBlkalk.  268 
Merkurblende.  66 
Merkurglauz,  64 
Meroxene,  627 
Mesltine.  275 
MMiUte..275 
Mesitiospatb,  275 
Mesole,  607 


Hesolln,  595 
MaaoUta,  605 

Mesotype,  600.  604,  606,  «R 
Mesoiype  ejwintee,  666 
MesseUte.  (912 
MesaiDgblDtbe,  298 
Messiogerz,  61 
Mt>8siagite.  396 
MaUbraahite,  839 
Metachlorfte,  656 
Metaoitmabarlte.  63,  lOfi 
Metagadolmite,  513 
Metal  escrito.  103 
Metalonchidite,  96 
Metaaatrolite,  601 
Helaserlcltc,  614 
Metastibuile,  88 
MeUvoltine.  973 
Metaxite,  669 
Metaxolte,  674 
MetaziuDOber,  63 
Meteoric  irou,  30 
Meteorio,  81 
Mexicuu  onyx,  368 
Meymacile,  203 
Miargyrito.  116 
Mica  Group.  611 
Mica.  IroD,  634;  637 

Lime,  636 

Llibia.  624,  626 

Magnesia.  627, 689 

Manganese,  689 

Potash.  614 

Soda.  633 

Vanadium,  686 
Mica  dcs  peintres,  7 
Mica  pictoria,  7 
Micaceous  iron  ore,  818 
Micapbilit.  496 
Micarelle,  473 
Hichaelite,  196 
Michaelsonite,  607 
itichel-levyte,  900 
Microbromite.  159 
Microcline,  323.  1048 
Microcosmic  salt,  826 
lUcToUta,  728, 1043 
Mlcrolites,  1043 
Btteroaommite,  488 
Microperthlle,  831 
Microphylltte,  Micnnhkit^ 
884 

MicroschOrlite.  686 
HIcroTermiculIie,  686 
MlddletoDiie,  1010 
Miemile,  271 
Miesite.  770 
Mikroklas,  824 
Mikroklia,  338;  815 
Mikrotio,  341 
Milanile.  688 
MilariU,  813 
Milky  quartz,  188 
■UUMito,70 
Milofichiu,  Miloachlte,  697 
MimeteDe.  771. 
Miraetese,  Mimetesite,  771 
MimeUte,  771 
Mineral    caoutchouc,  IOOQl 
1018 
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ifiDeml  coal,  lOiSl 
charcoal,  1033 

oil,  1U15 

piicb,  1015 

resia.         «f  Mq. 

tatlow,  9U7 

tar,  1015.  1016 

WHx,  998 
BSiniiim,  281 
Hiuuiie,  467 
BUrabilite,  931 
Uiriquidite  870 
BliBenite,  9*^3 
Miiipickt;!,  97 
Misy,  941,  9S4,  973,  974 
Mixite.  860 
Mizzonite,  471 
Mocba  stone,  l89 
Mock  luad,  59 
Modumite,  93 
Mobsioe.  93 
MoliHite.  317 
Molisite,  165 
Mollit.  798 
Molocliites.  394 
Mulybdaubleispath,  989 
MolybiUtuglauz,  41 
MolyUlauooker,  801 
Molybdflusilber,  40 
Mulybdate  of  iroD,  203 
Molybdate  of  lend,  980 
MoLYBDATKS,  983  et  aeq.  . 
Uulybdtiujin  disulphld^  41 

trioxide,  201 
MolybtlL-ue  sulfure,  41 
Uolybdenite,  41.  1043 
Molybdic  ocher.  201 

silver,  40 
Molybdlne,  201 
Uolybdlto,  201 
Molybdomenfte,  931 
Molyirite,  165 
Monazite,  749 
lloiiaziloid,  749 
MoudsteiD,  «.  Moooatone,  818 
Monetite,  784 
Moiiheimite,  279 
Mtmimolfte,  754 
Mouite,  808 
Mouopbao,  Q77 
Monrailite,  iI64 
Moniolite,  498 
Uontanite,  979 
Houtebrasite,  781 
Uontioamto.  449 
Moiitmartlte,  088 
MoDtmllch,  268 
MontmorillCQit*,  690 
Mouzonite,  563 
Hoouatoue,  S18 
Morallon,  406 

Horast«rz,  v.  Limonlte,  250 
Mordaiilta.  678 
Baorvnoilte,  940 
Horesnetite,  B4B 
Morinite.  1043 
Morion,  Mormorlon,  187 
bf  oruite,  334 
Uorooocbite,  115 


MoroDolite,  974 
Moroxiie,  762 
Morveuite,  581 
MoiandTit«,  721 
Moss  a^te,  189 
Mosbultiie.  381 
Hutlramitt!,  793 
Mountafn  blue,  295.  600 

(XJi-k,  U86,  Mb 

green,  294,  690 

leatber,  386.  889 
Muckite,  1006 
Mulduu,  818 
Mullet's  glass,  195 
MQlferiu,  Mullerine,  104 
MQllerite.  807 
MuIUcite,  814 
Mundic,  84 

Murchisonite.  315.  318' 
Miiriac'ite,  910 
Aluromoutite,  536 
Miirrhiua,  188 
MiirsiDskite.  1042 
Muscovite.  6 14 
Atuscovy  glass,  614 
Mtlsenite,  o.  Siegeaite,  78 
Alusite,  29U 
Must^iie,  356;  290 
Myelin,  685 
Myrmalm,  250 
■M^rin,  395 


N 

Kacrite,  614,  685 
Nadeleiseuerz,  347 
Nadelei-z,  139 
Nadelstein,  281 
Nadelzeolilh,  600 
NadelzlDDcrz,  286 
Nadorito,  863 
NnsuHiIte,  708 
Nagyagerei-z,  105 
Nagyagite,  1U5 
Nnflbead  spar,  266 
Namiiqualite,  359 
Mantokite,  154 
Nautoquita,  164 
fJaimUte.  1001 
Napbtlia,  1015 
Naphltiadil,  999 
Nupbtbaleue,  1003 
Nastui-HH,  889 
Native  coke.  1021 
Native  Elemknts,  2  «t  teg. 
Natrikalfte.  155 
Nat  rite,  301 
Natrium,  v.  Sodjum 
Natrolxirocalcite,  887 
Nalrocalcite,  907;  303 
Natrolite,  600,  1043;  468 
Nfttrollte.  Irou,  600 
NatroomlkFokliD,  334 
Matron,  801,  1048 

alaun,  953 

salpeler,  870 
Natron  cbflbazit,  503 
NatroDglimmcr,  638 
NatroDbaQyoe,  432 


Natroultiite,  870 
Natron katapluiit,  413 
Natrankucit,  343 
Natronortboklas.  318,  834 
Nairout!a)|H:ier,  870 
NalrouspoduuiL-ti,  338 
Natropbilite.  758 
Natrophite.  784 
NatroxouotUle,  10!^ 
Naumannita,  52 
Necronite,  815 
Needle  ironsloue,  247 
Needle  ore.  I:i9 
Needle  spar,  «.  Aiagouite,  281 
Needle  Ud  ore,  335 
Needle  zeolite,  600 
Needleslone,  600 
Nefeliua.  433 
Nefedieffile.  708 
Neftdegil.Nert-gil.009 
Nemalite,  2.)2 
Neocbrysolite,  455 
Neociano,  S63 
Neoctesc.  821 
Neocyauite.  563 
Neohte,  708 
Neoplose,  973 
Neuiesite,  458 
Neotooito,  Neotokit,  704 
Neoiype,  369 
Nepaulite,  137,  141 
Nepbatil,  999 
Nepbeline.  438 
Nephelinitoid,  434. 871 
Nephehte.  433.  1042 
Nepbrile.  386,  389,  871,  396. 

515,  10:i6;  U69 
Nuicbiuskite,  688 
Nero  aulico,  367 

taaie,  309 
Nesquehonito.  300,  1043 
Neudoi-fite,  1006 
Neurolite,  693 
Nevjanskile,  27 
Newberyite,  830 
Newboldtite.  1048 
Newiiuiskile,  27 
Newkirkite,  248 
Nowportite,  643 
Nawtonite,  689 
Niccothromite,  1048 
NlccoUta,  71 
Nickel,  AutimoDial,  73 

Arsenica],  71;  90 

Copper,  71 

Emerald.  306 

Nalive,  1043 

While,  101 
Nickel  aciimonide,  72 

arsenates,   818,  810,  884. 
869.870 

arsenides,  71,  88 

carbonate,  806 

diarseuides.  88  101 

oxides,  308.  336 

silicates,  670.  677.  681 

BulptiautimoDide,  91 

sulpharsenides,  90,  01, 100 

sulphate,  940 

sulphides,  70.  75,  76 
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Nickel  sulpho-biamnthlde, 
1088 

telluride,  76 
NIcke]  bloom,  818 
Nickel  glance,  90 
Nickel  green.  818 
Nickel  irou,  1043 
Nickel  ocber,  818 
Nickel  smamgd.  306 
Nickel  silbiue.  61 
Nickel  vitriol.  940 
Nickelaiiiiiiioiigiauz,  91 
Nickelai'seuikgliiiiz,  90 
Nickelaisenikkies,  90 
Nickel  blQthe,  818 
Nickelfahlerz.  187 
Nickelglanz,  90 
Nickel-Uymnite.  Q76 
Nickeliferousgray  antimony, 
91 

Nickeliue,  71 
Nickelkies,  70 
Nickel  ocker.  818 
Nlckelox^dul,  208 
Nlckelflpicssglauzerz,  91 
Nickelwfsmiilliglanz,  75 
Nicopyrite.  65 
Nierensteia.  386 
Nigrescite.  708 
Nigrioe.  237 
NiuBATBs,  725  et  teq, 
Niobite.  731 
Nipbolite,  168 
Niquel  blauco,  101 

rojo,  71 
Niter,  Nil  re,  871 
Nitrates.  870  et  aeq. 
Nitratine,  870 
Nltrobarite,  872 
Nltrocaloito,  873 
Nltn)gUaberite.  878 
NitromagnMite,  873 
Niveite,  965 
Nivenite,  889 
Nooeriua,  174 
Nocerite.  174 
Noll  lite,  740 
NoDtrouile.  701 
Noralite,  386,  392 
NordeniUfildina,  878 
NordenskiOldite,  885,  889 
Nonnalin.  577 
Nordiuiirkite, 

NoseiiD,  Nosin,  Nosite,  4^ 
Noselite.  43-i,  1048 
Nouuietilte,  <i76 
Nouinelte,  Numeite,  676 
Nuasierite.  770 
Nuiialllte,  468 


O 

Ocber,  Antiniony,  208 
Bismuib.  300 
Brown,  260 
Chrome,  697 
Iron,  213,  250 
Molybdic,  201 
Plumbic,  209 


Ocher  Red,  213,  M5 

Tautalic.  201 

Telluric,  201 

TuDgstic,  202 

Uranic,  978 

Yellow.  250 

Vitriol,  970 
Ochrau,  695 
Ochroite,  650 
OcfaroUto,  864 
Ockergelb,  250 
Octahedrite,  240,  1048 
Octibbeliite,  30 
Odoutolite,  845 
(Eil  de  chat,  188 
(EUacberite,  614 
(Erstedite,  486 
Oflretite,  104S 
Ogcoite,  658 

on,  Genesee  or  Seneca,  1016 

Oisanite.  240.  516 

Ojo  de  gato,  Sp.,  v.  Cat's 

eye,  188,  280 
Okenlte,  665;  878 
Oktlbbebite,  80 
Olaat.  828 
Oldhamite,  65,  1048 
Oligiat  iron,  213 
Oligoclase.  832 
Oligoclase  albite,  826,  883 
Oligoklasulbit.  828,  882 
OUgOQ  spar,  276 
OHgouite,  276 
Oligostderile,  82 
Olive  copper  ore.  784 
Olirencbtilcit,  786 
Olivenerz,  784.  847 
Ollvenite,  784 
Olivine,  461 

Ompbacite,  OmpbazU,  867 
Oncopbyllite,  6i4 
Oncodo,  614 
Onegite.  247 
Ooice,  Ouicolo,  189 
Onofrits.  64;  981 
Onlnriolile,  4CRB 
Onyx,  189 

Alexiciin.  268 
Onyx  loarble.  269 
oolite.  368 
OOBite,  633 
Opal,  194,  1088 
Opal-allopbaue,  694 
Opaljasper,  196 
Opermeut.  36 
Ophicalcite,  671 
Opbiolite.  671 
Opbite,  669 
Opsimose.  S81 
Or  des  cliato,  618 

grapbique,  103 

nalif,  14 
Oraneiie.  48« 
Oravitzite.  696 
Oriclialcile,  298 
Oriental  alabaster,  368 

amethyst.  212 

emerald,  212 

ruby,  212 

topaz,  313 


Orileyite,  44 
Orizite,  576 
Oruiblenda,  885 
On]ithite,829 
Oroche,  15 
Oro  graflco,  108 

uaiivo,  14 
Oropimento,  85 
OropioD,  688 
Orpjmnit.  85.  1048 
Orthite,  522 
Orthoclase,  815 
Onliochlorile,  648 
Ortbose,  815 
Oryzite,  576 
Osbomite,  63 
Osenkite.  381 
Osmelite,  378 
Osmbldium,  27 
Osmium  sulphide,  9S 
Osieocolla,  268 
Osieolite.  763 
OBtinniie.  482 
OttreUte.  642,  1048 
Ouatite,  357 
Oulopholfte,  036 
Outremer.  432 
Ouvarovite.  488.  444 
Owenlte,  657 
Oxacalcite,  998 
Oxalate  of  ammonium,  994 

calcium,  998 

iron.  994 

sodium  and  ammoolaBi,  M 
Oxalite,  994 
Oxalaaures  Eisen,  994 
Oxammite.  994;  807 
Oxbarerile,  566 
Oxides,  183  et  teg. 

OXYCHLORIDBS.  l&t€i$ef. 
OXTFLUOBIDKB,  175 
OXTSCLFHIDES,  106 

Ozarklte,  607 

Ozocerite,  Ozokerit,  918^  M 


P 

PachaoUte,  179 

Facile,  97 
PaederoB.  194 
Pagodlte,  632;  601 
Parnlerite,  666 
Paisberglte,  878 
Palseo-Natrolith.  600 
Palagonite,  1043 
Fiiligorakite,  896 
Bd&idliim,  Native*  88. 
Palladium  gold,  15.^ 
Palladiuite,  210 
Pallasfte,  33 
Palygorskite.  398 
Pa^oase,  137 
Pandermite.  884' 
Papierspiith.  266 
P&poRlte.  967 
Parachlorlte.  668 
Paracolumbite.  21T 
Parudozite,  815 
I  Paraffin,  996.  997,  998 
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>&raffla  coal,  1000 
^araffoiiito,  628 

'arailmenlte,  217 
i^mlogite,-  478 
•anlwnlaiU,  971 
E^ramelftCODlte,  1048 
Paraukerfte,  374 
Purautbine,  Paranthite,  468 
Parasite,  879 
Purastilbite,  577 
Parathurite.  1U44 
Pargasite.  886,  88S 
Pansite,  290 
Paroligoclase,  1044 
Paropbite,  621 
Parrot  coal,  1022 
PartschiD,  44S 
Partschinite,  448 
Partzite,  204 
Passauiie.  468 
Passylte,  194 
PiLstreite,  969 
Pateraile,  991 
Patiinile,  129 
Ptitteniuiiite,  668 
Paulit,  348 
PaTODado,  187 

bianco,  91 
Pazit.  97 
Peach,  654 

Peacock  ore,  77,  80  • 
Pealite,  196 
Pearl -mica,  636 
Pearl  BiDter,  195 
Pearl-spar,  27:,  274 
PeastuQe,  «.  Pi&oUte,  268 
Pebble,  Brasilian.  187 
Pecbbleode,  Pecherz.889 
Pecbkohle,  1021 
Pecbo  de  Paloma,  77 
Pecbkupfer,  699 
Pechopal,  195 
Pecburao,  889 
Peckbamite,  351 
FectoUto,  378 
FecuraDO,  889 
Feganito.  848 
Pegmalollte.  815 
Pegmatyte,  190 
PeEtolitb,378 
Pclagite,  359 
Pelugosite.  1044 
Pelbamiue.  708 
Pelhamile,  665 
Ptlioin,  419 
PelicauUe,  689 
Fella  natural,  28 
PeUikODile,  258 
Felosiderite.  276 
PeocatUe.  271 
PeDcfl-stODe,  691 
Fenoiae,  660;  808 
pMudnite,  650 
Fennite,  806 
FentaklaBlt,  85S 
Pentlandlto.  60 
Penwitliite,  705 
PepitH.  16 
Peplolit.  421 
Paroylito,  172,  1028 


Periclaae,  Fericlasite.  307 
PericliDe,  828 
Peridot,  451 
Peridoto  biaDCO,  460 
Feriklas.  207 
FerikllD,  828 
Feristerite,  828 
Ferlglimmer,  686 
Ferlspath,  271 
Perabergite,  708 
Ferthite,  321 
Ferofskite,  722 
FerovBklte,  722;  734 
Perowskine,  756 
Perowakit,  722 
Peaillite,  232,  881 
Petallte.  811 
Fetlauque.  131 

oero,  48 
Petrified  wood,  189>  190 
Fetroleae,  1017 
Petroleum,  1015 
Fettkoite,  978 
Fetuutze.  687 
Petzite,  48 
Pezblenda.  889 
Ff affile,  123,  862 
PfeifensteiD, «.  CatHDlte,  686 
PbfiactEDite,  398 
Pbncelile,  Pfancellile,  487 
Phacolite,  589 
Fhtestine,  851 
PharmacoUta,  827;  768 
Phanuacosiderite,  847 
Pbarmakochalcit,  784 
Phamiakopyrit,  96 
Fhftstlne,  851 
Fhenaoito,  Fbenaklt,  403 
FbeDg[te,  614,  617 
Pbiltidelpbite,  667 
Fhillipite.  959 
PhilUpaito,  679;  77 
Phlogoplta,  6S2 
Pboeniclte,  914 
RioraicKwbrolto,  914 
FhoeatiDe,  861 
Pholerite,  686 
PhoUdoUte,  684 
Phouile,  423 
Fhosgeuita,  293 
Fhospbainmite,  807 

PHOBPHATBB.  747  UQ. 

Fboapbatic  nodules,  769 
Phosphide  of  iron  and  oickel, 
31 

Phosphocerite,  749,  7!® 
Pbospbocbalcite,  794 
Phospbochroniite.  915;  1088 
Pbosphorbiei,  770 
PliospboreiseDSinter,  867 
FboapboriKUDimite,  892 
Fhospborite,  768 
Phosphorkupfererz,  794 
Phoapbomian^aD,  777 
Pbospbomickeleisen,  81 
Phosphorochiilcite,  794 
Fbosplinrsalz.  826 
Fhosphosideiita,  828 
Fhorohnrauylita,  858 
Fhotfcite,  S80 


Photizit,  380 
FbotoUte,  878 
FhtbatiTte,  190 
Phyllile.  648 
FhylloretiD,  1001, 1003 
Pbjsallte.  492 
PhytocolUte,  1015 
Fiauzite,  lUlO 
Picite,  849 
Fiokeringit0,  058 
Ffcotite,  221 
Ficranalcime,  696 
Ficroalhimogene,  958 
Picroepidote,  631 
Picrotlulte,  7U8 
Picrollte,  Pikrolit,  669 
Picromerlte,  948 
Fioropfaarmaoolite,  818 
Picroph;^!!,  Pikrophyll,  864 
Ficrosmine,  Hkrosmlu,  709 
Ficrotepfaroite,  467 
FicTotbomMUilte.  609 
FIcrotitaniie.  218 
Fictile.  718 
Fiddingtouite,  385 
Piedmontita,  521 
Piemontite,  531 
Fierre  grasse,  428 

de  tripes,  910 

de  Vulpiuo,  910 
Pietra  dt  bijada,  886 
FIgotlte,  995 
Plhlite,  709 
Flkromerit.  946 
Filarite.  699 
Filioite,  709 
PiUte,  454 
Filollte,  709 
PilseaUe,  40 
Fimelite,  677,  678 
PinaUoUte.  877 
Pinguite,  701 
Plafte,  621:  431 
Pioitoid,  631 
Pinnoito,  884 
Flnolite.  274 
Fiotine,  682 

Pipestone,  v.  Catlinlte,  606 
Fireuait,  442 
Pirita  amarilla,  84 

blanca,  94 

nuignetica,  78 
Firodmallle,  465 
Flrop,  440 

Pirolualta,  v.  Pyroltulte 
Piroxene,  e.  Pyroxene 
Pirroliua,  73 
Piaanito,  948 
Pisolite,  268 
Pissaspbaltus.  1015 
Pissopbane,  Fissopbanlte,  971 
Fistacfte,  Pistszlt,  016 
FtitomMlto,  875 
Fitch,  Mineral,  1017 
Pitchblende,  889 
Pitchy  iron  ore,  867 
Pitkarantite,  364 
PittaspbaU,  1016 
PttUoito,  Fittizlt,  807;  870 
Plttinerz,  893 
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Pittlnite,  893 
Pittolium,  1015 
PlHcodine,  108 
Plagiocitrite,  975 
PlagiocltLse,  835 
FUgionite.  118 
Plakodin,  108 
PlaneHte.  824 
Plasma,  188 
Plaster  cement,  268 
Plaster  of  Paris,  988 
Plaster  stone,  988 
Plata  azul,  309 

biBmuta),  45 

cornea,  158 

iodurado  mercurial,  160 

mercui-ial,  23 

□utiva,  19 

Tcrde,  159 
Platina,  Platiue.  24 
PlatfnMdiiim,  27 
Platinum,  Native,  25,  1044 
Platinum  arsenide,  92 
Plattneiite.  289 
Platyopb  thill  mon,  37 
rieuargyrite,  116 
Pleonaste.  221 
Pleonectite,  775 
PlesBile,  29,  1087;  90 
Pleuradte,  808 
FleuroclnBe,  775 
Plinian,  97 
PliDtliite,  695 

Plomb  antimoni^  Bulfurl,  1S6 
arseolatc,  771 
carbonate,  286 
cliloro-carboiiat£,  292 
chlorurS,  170 
cbromate,  918 
come,  292 

hydro-aliimlneuz,  865 
j&nne.  989 
mnlybdatg,  989 
natif,  24 

oxTcblorlodur^,  170 

oxm.  209,289 

rou^.  913 

allenfe,  selenluifi,  6S 

sulfate,  908 

sulfure,  48 

tellure,  61 
Plonibgomme,  856 
Plombferite,  570 
Plomo  bianco,  «.  Cerusslte 

oativo,  24 

parrlo,  778 

rojo,  c.  Crocolte 

lelural,  51 
Plumbago.  7;  48 
PlumbaTlopliane,  698 
Plumbeine,  50 
Plumbic  ocher.  209 
Plumbiodlte,  170 
Plumbo-aragonEte,  288 
Phimbocalcite,  269 
Pliimbocuprile,  51 
Plumboferrite.  228 
Flumbognmmite.  856 
Phiniboiiiangiinilc,  108 
PlumbonacrTte,  299 


Plumboreslnite,  855 
Plumbostannite.  I(l6 
Plumbosiib,  129 
Plumbum  candidum,  34 

Dlgnim,  24 
Plumites,  123 
Plumose  ore.  122 
Plumosit,  122 
Plush  copper  ore,  306 
PlvDthite.  695 
Poikilit.  77 
Poikilopyrite,  77 
Poix  minerale,  1016 
FoUanite,  286 
Pollnchfefer.  196 
FoUacito.  348.  1044 
Pollux,  848,  1044 
Po1yade}phitc,  487,  448 
Polyargile,  621 
Polyargyrite.  146 
Polyarsenite.  779 
Polybasite,  146,  1045.  1060 
Polycrase.  744 
Polychroillte,  421 
Polycbrom.  770 
Polydymite,  76 
Folyhalite,  950 
Polyhydrite,  710 
Polykras,  744 
Polykmsllith,  485 
Polylite,  1045 
Polylithiunite,  626 
Folymlgnlte,  748 
Polysiderite,  32 
Pol ysphBe lite,  770 
Polytelite,  141 
Polyxen,  25 
PooDabllte,  604 
Porcelain  clay,  686 
Porcelain  spar.  685 
Porcellopbite,  670 
PoriMzitc,  15 

Porrlcin,  v.  Pyroxene,  853 
Portite,  696 
Portor,  167 
Porzelauit,  468 
Porzellanerde,  686 
Porzellanspatl),  468 
Posepuyte,  1013 
Potash  alum,  951 
Potassium  borates,  880,  886 

chlorides,  156.  177;  918 

nitrates,  871 

silicates.  815,  822,  341,  426. 

566,  614,  et  al. 
sulphates,  897;  895,  933, 

980,  945,  948.  949.  950, 

931.  975 
Potstoue,  678 
Potters'  ore.  50 
PouDxa,  V.  Borax,  886 
Pouscbkinite.  616 
FowalUto,  989 
Prase.  188 
Praseolite.  431 
Prasllite.  663,  680 
Prasln.  794 
Prasiuclmlzit.  794 
Precious  garnet,  440,  441 
opal.  195 


Precious  serpentine,  670 

Predazzlte,  271 

Pregrattil,  623 

Prduata.  530 

PrdiDltoid.471;  582 

Preoia.  Span.,  v.  Prduiite 

Pfibramtte.Sfl.  247 

Prlceite,  884 

Prismatioe,  560 

Prochlorite.  653 

Proidonlna,  160 

Proidouite.  169 

ProtoIUhiunlte,  637 

Frosopite,  178 

Prolheite.  856 

Protobasiile,  846 

Protochlontc.  663 

ProtODontronite,  708 

ProtoTermlrulite.  667 

Fronstit*.  184 

Prussian  blue.  KailTe,  815 

Przihramlle,  69,  347 

Psathyril,  1009 

Psaturose,  143 

Pseudoalbite,  833 

Pseudoapatite,  764 

Pscudoberzeliite.  753 

Pseudubiotite.  633 

PsaudolHrookiU.  282 

f^udocHmpylite.  770 

Pseudoscapoiite,  478 

Pseudocotunnite.  165 

Pseudogaleua,  59 

Pseudoleucite,  1041 

Pseudolibclheiiit,  786 

Psendomalachite,  794 

Pscudooatrolite.  578 

Pseudonepbeline,  428 

Pseudonocerina,  175 

PseudophiU-,  652 

Pseudosmaragtl,  409 

Pseudosommite,  428 

Pseudostenlite.  688 

Pseud  otridy  mite,  19ft 

Pseudotriplite,  757 

PiUunalaiM,  257 

Prittaobdte,  791 

Psimylhit,  921 

Pterolite.  408,  685 

Ptilolito.  572 

Pucherlte,  755 

Puderite,  588 

Punablit,  604 

Purple  copper  ore.  77 

Puschkinite,  516 

Pycnite.  493 

Pycnophj  llite,  616 

Pyknotrop,  710 

I^ralloliie,  364,  678 

Pyrantimonite,  107 

Pymrgillile.  421 

Pytaigyiito,  181 

Pyrauxlte,  691 

I^renelte.  437,  4^ 

Pyrgom,  358 

Pyrfchnilile.  186 

Pjrzite,  84.  1046 

Pyrites.  Arsenical,  96, 9t 
Auriferous,  85 
Capillaiy,  70;  94 
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PyriteB.  Cellular,  M 

Cockscomb,  94 

Copper,  80 

Erubescent,  77 

UepHlic,  94 

HyUruiis,  94 

Irou,  84.;  94 

Mttguetic,  78 

Prismatic  IroD,  M 

Railiiited,  M 

Spear.  04 

Tiu,  83 

Variegated,  77 

While  iron,  94 
Pyritolamprite,  48 
Pyroanrita,  256 
PyroohloM,  726;  728 
Pyroohroito,  258 
Pyrochrotile,  135 
Pyroclasitc.  769 
Pyroconite,  1T9 
PyroguKQite,  769 
I^rrofdeslne,  710 
Pyrolosite,  248,  104B 
Pyromelane,  716 
Pyromelioe.  940 
Pyromorphite,  770 
Pyrope,  4a7,  440 
Pyrophane,  195 
PyrophaDite,  104S 
Fyropliospburlte,  806 
PyrophyUlta,  mi 
Pyrophysalile.  493 
Pyropissite,  1000 
Pyroretin,  lOU 
I^roretiiiite,  1011 
Pyrortbite,  622 
PyroBcheererite,  1003 
Pyroaclerite.  668 
Pyroamalito,  465 
PyrosUbite.  107 
PyroBtUpnlte,  185 
Pyrotecbnite,  895 
Pyrozena,  352.  1045 
PTROXBHB  Group,  844-882 
Pyrrbursenite,  Pynhoarsen- 

ite,  753 
Pyrrhiie.  728 
f^rrholite,  631 
P^rrhosiderite,  247 
Pvrrbotlne,  78 
Pynhotito,  78 

Q 

Qoarts,  188,  1046 
Qunrtzyte,  190 
Quarz,  Quarzo,  188 
Qiiecksilber,  Oediegen,  23 
QueckailbercblorUr,  103 
Quecksilberfablerz,  137 
QueckstlberbraDdei-z.  1011;  07 
QuecksilbcrborDerz,  158 

Queckidlberlebererz,  67 

Quc^kstlbermohr,  68 

Quellerz,  251 

Qnautadtita,  957 

Querspiessglanz,  123 

Qix«t«nlte,  977 

Qui'^ksilver.  Native,  23 


QuicksilTer,  «.  Merctuy 
C  uiocite,  710 
Quirlkles.  100 

Tarts,  188 

TicksiirTer,  39 

R 

Rabdtonlte,  360 
Rabdophaoe,  820 
Rabeuglimmer,  626 
liadaufte.  834 
Radelerz,  136 
liadiated  pyrites,  94 
Radiolite,  600 
Kafiddeiiie.  317 
Rabtite,  69 
Rafmondlte,  969 
Ralatonito,  181 
Hame  carbonate,  294, 38S 

□ativo,  20 

vetroso,  55 
Rami  rite,  787 
RanunalibergiU,  101 
Ramostte.  563 

Kandnnite,  Randannlt^  196 

Kandite,  309 
RftDite,  609 
Kapiiaiiosmite,  58 
Rapidolile,  468 
Rupbilitti,  886.  889 
Raphteidertte.  317 
RRMDeiseDerz.  3S1 
Raseneisenstelii,  351 
Rastolyte,  632  ' 
RathoUte,  878 
Ratofkit,  161 
Rauchquarz,  187 
Raubkalk,  371 
Rauile,  609 
Raumit,  431 
Raiiscligelb,  88.  85 
Rautenspath,  271 
RazoumovskyD,  691 
Realgar,  88.  1046 
Rectorile,  687 
Red  antimony,  107 

chalk.  216 

copper  ore,  206 

hematite,  218 

iron  ore,  318 

iron  vllrioi,  972 

lead  ore,  918 

manganese,  278,  878 

ocher,  216 

diver  ore,  181,  184 

Tltrol,  972 

ziDc  ore,  908 
Reddlngite,  818 
Reddle.  315 
Redinsionite.  966- 
Redonlte,  807 
Redrutbitc,  66 
Refdaiuikite,  878 
Reflkiie,  1006 
Regiiolile,  150 
Reb,  155 
Reichardiitc,  938 
Refchlle,  266 
Raliilto.991 


Beiasacherite.  357 

Reisablel,  7 
Reisslte,  677 
Rejalgar,  88 
Remingtonite,  806 
Remoliuite,  172 
ReoMelaeriie,  678 
Resanite.  1046 

Reslii,  Mtueml,  etc,  1009  4 
»eq. 

Higbgate,  1007 
Resinite,  1U6 
RestormcliU-,  710 
Rellnaspbub,  1009 
Retiualite,  669 
ReUnellite.  1009 
Retinic  acid,  1009 
Retintte.  1004  tf<  W?, 
Relzbaoyiie,  111;  121 
Retzite,  r.  iGdelforslte 
Reussin,  981 
ReusBiuite,  1011 
Revdinskite,  678 
Razbanyite,  111;  121 
Rhabdite,  31 
Rhabdopbane,  890 
Rhabdophanita,  9Sf^ 
Rheetizite.  500 
Rhagite,  860 
Rhodalose,  948 
Rbodalite,  606 
Bhodite,  15 
Rhodium  gold,  16 
Rhodiaito,  880 
Rhodochrome,  650 
Rhodochroiite,  278 
Rbodoise,  817 
Rhodonite,  878,  1046 
Rfaodopbylltte,  650 
Rhodolilite,  5d4 
Rhombenglimmer,  697 
Rhomb-spar.  371 
Rhombarsenlte,  199 
Rbyacolile,  815 
Ricbellite,  852 
Rlcbmondite,  146,  2KI 
Rtchleriie.  886,  891 
Rtobaoklto,  400, 1047 
RiemaDoite.  698 
Rlnklta,  722 
Riolite,  64 
Rionite,  64,  187 
Ripidolile,  644,  658 
Riponile,  471 
Risignllu,  38 
RUi>tallum,  38,  84 
RitUngerite.  186 
Rivotite,  308 
Rock  cork,  889 

crysial;  187 

meal,  268 

milk,  268 

salt.  164 

soap,  690 
Rocklaiidite,  e.  Serpentine 
Rochlederite,  1014 
ROdmalm,  218 
Rodocrositc,  278 
Roemerite,  959 
Roeppnite.  459;  278 
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Roesslerite,  881 
Rcigenst«in,  S68 
Rogersite,  746 
Robjadeit,  870 
Rohwaud,  274 
Romanzovit,  487,  440 
Romeine,  883 
Romeite,  863 
R6ineriU,  959 
■R&schgewficlia.  148 
RoKJoelite,  686 
Rose  quarlz.  187 
KoseitB.  6fi8 
RoaeUte.  810 
RosellBD.  e.  Rosile,  631 
BoamibaBcliite,  874 
Sosensputb,  278 
Rosicler  c1«ro,  184 

negro,  143 

oscuro,  131 
Rosite,  118,  396 
Rosso  anlicn,  267 
Roslerile,  405,  407 
Rostbortiite,  1007 
liotlibleierK,  91S 
jEtothtirauustein,  878 
Hotheiseuerz,  KothelseosteiD, 

218 
ROthel,  215 
Rother  vitriol,  972 
RotbgQltigerz,  181, 184 
Rothkupfererz,  206 
Rotb  nickel  kies,  71 
Rotboffit,  487.  448 
RoUispiesglsserz,  107 
RotlispiessglaDzens,  107 
Rotlisiein,  378 
Rothzlnkei-z,  208 
ROttisite.  676 
Rowlnndile,  1047 
Rubellim,  683 
Rubelllle.  651 
Ruberlle,  206 
RuMcelle,  221 
Rubin,  220 
Rubiiibleude,  116.  181 
Rubin  glimmer,  24? 
RubUlite,  710 
Rubrite,  964 
Ruby,  Almandine,  231 

BalHs,  231 

Orienlnl.  210,  1081 

Spinel,  231 
Ruby  blemle,  61 
■  Ruby  copper.  206 
Ruby  silver,  131, 184 
Ruby  spinel,  320 
Ruby  sulphur,  v.  Realgar 
Ruby  zinc.  61 
Ruddle.  215 
Ruin  agitte.  188 

marble,  267 
Rumfinite,  1004 
Rumpfite,  661 
Rnsskcilmli,  358 
Ruteuiie.  71 
Rutlienium  sulpliide,  98 
Rutherfordite.  780 
Untile.  337.  1047 
Uyncolite,  81fi 


S 

Saccliarite,  884 
Bafflorite,  100 

Sagenlte,  287;  188 

Sab  lite,  S56 

Sal  ammoniac,  157 

catanica.  Bp.,  e.  EpaomHe 

gema,  154 

gemme,  164 

marina.  164 

mirabile,  931 
Salamsteiu,  212 
Saldauile,  956 
Salite,  352,  356 
Salitre,  871 
Salinare,  154 
Sulmiak.  157 
Salmite,  640 

Salt,  Common,  Rock,  154 
Saltpeter,  871 
Salzkupfererz,  172 
SamanUte,  739,  1087 
Samian  earth,  685 
Sammetbleude,  247 
Sammeleiz,  968 
Sammteiseuerz,  347 
Samoite,  693 
SandaracH,  S3 
Sandbergerite,  137,  6U 
Sang-i-ynshm.  670 
Sanguine,  218 
Sauguinite,  1047 
Saurdine.  815 
Saphir  d'eau,  419 
Snphit^ue,  661 
Saponite,  682,  690 
Sappare,  210:  500 
Sapphire.  210 

d'eau,  419 
Sapphire  quartz,  188 
8an>Urin«,  561 
Sapphirus,  433 
Sarawaklte,  1047 
Sarcolite,  474;  693 
Sarcop.<ti<le,  Sarkopsld.  778 
Sard.  188 
Siirdachiiles.  189 
Sardiuian,  908 
Sardoine,  188 
Sardonyx,  189 
Sarkiiiite,  779 
SarkoIItb,  474 
Bartorite,  112 
Sasbachlte,  610 
Saspachite,  610 
Saisolite,  Sussoliu,  255 
Satin  .■'pnr.  266,  288,  988 
Sfttersbergite,  96 
Saualpii.  518 
Ssugkiesel,  196 
Saussurite.  516 
Saustcin,  267 
Savite,  600 
Savodiu&kite,  47 
Sayiiite,  75 
Soacchite,  165;  449 
ScAPOLiTE  Group,  466  Wmq. 
Scarbi-Oilc,  694 
SchaalRti'in,  371 


Schabasit.  589 
Schaffnerile,  787 
Scbaleu blende,  61. 70 
Schalenmarcasil,  VS 
Sohapbachite,  133 
Scharfmanganerz,  280 
Schatzellit.  156 
Schaumkalk,  383 
Scbaumspath.  267 
Scheelblelspatb.  980 
Scheeliii  calcaire,  96S 

ferrugin^,  983 
ScheeUte,  985 
Scheelitine,  969 
Scheels&ure,  203 
Scheelsaures  Biei,  989 
Scheelspalh,  985 
Scheererite,  990 
Schefferiie.  353,  357 
Scherbenkobalt,  11 
Scbereriie,  996 
Schieferspoth,  267 
Schilfglaserz.  124 
Schiller-spar,  351 
Schillerspath.  S51 

Gelber,  851 
Schillersteiu.  351 
Bchinnerite,  119 
Schlackenkobalt.  100 
Sch  Ian  geo  alabaster,  911 
Schlanite,  10 II 
Schmelzstein,  471 
Schniirgel.  211 
Schoeebereite,  863 
Bchneiderite,  587 
Schoarite,  908 
Schocnite,  948 
Schobarite.  903 
ScbOuit,  948 
Schorl  blauc,  343 

Doir,  352 

See  Introduction,  p.  zUt 
SchGrl.  551 
SchOrl  rouge,  237 
Schorllte,  493 
Schorlomite,  447 
Schorza.  516 
Scbmutite,  1006 
Schroibeivitf,  31;  79 
Sohrifterz,  Schrifliellur,  108 
SchrOckergiuiie,  806 
SchrMterite,  4,94 
Scbucliardliie,  1047 
Schulzit.  US 
Scliuugite,  8 
Schuppensteiii,  624 
ScbDtzit,  908 

Schwarzbrauustein,  357,  881 
Schwartsembergita,  170 
Scbwarzens,  148,  137 
Scbwarzgihigerz,  148 
Schwarzkoble. 
SchwarzmangnneTz,  257 
Scbwarzsilberglaoz,  143 
Scbwarzspiesf^lasei^  184 
Schwatzite,  187 
Schwefel.  8 

SchwefelanUmMibH  ^ 
Schwefclkies,  84 
Schwefelkobalu  78 
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SchvefelmuigaD,  M 
ScliwefelDickel.  70 
fichwefelqueckdlber,  68 

Schwefelsftui-e,  899 
Schwefelselen,  10 
Schwefelsilber,  40 
Scbweizerite,  678 
Scbwerbleierz,  389 
Schwerspatb,  899 
SchwerstelD,  960 
Scbweruranerz.  889 
SchwiiumkieseU  Bchwimm- 

BteiD.  196 
Sclereiinite,  1009 
Scleroclnae,  112 
Sool«cite,  604 

AnbydrouB,  467 
Scolexerow,  467 
Sculopsite,  482 
Soorodito,  821 
Scorza.  G16 
Scotiolite,  703 
Scoulerite,  607 
ScoTilUte,  820 
8ebettite.  885 
8eebacbite,  589 
Seeerz,  250 
Behta.  71.  89 
SeifeDstein,  678,  688 
Sel  de  Glauber,  981 
Seladouite.  688 
Selbite,  809 
SeleQ,  10 
Selenblet,  03 
Selenbleikupfer.  S8 
Seleobleispath,  981 
SeleDb.elsflbcr,  62 
SeleubleiwismuthglaiUt  114 
Selenides,  42  6t  aeq, 
Selenite,  988 
Selenites,  980,  981 
Salenimn,  10 
Seleakobaltblei,  52 
SeleDkupfer,  62 
Selenkupferblel,  58 
Selenkupfersilber,  08 
Belenmercur,  63 
Selenolite.  201 
Seleu palladium,  28 
Selentiuecksilber.  68 
SeleD^ueckstlberblei,  08 
Selenscbwefel,  10 
Seleuscbwefclquecksllber,  04 
Seleiisilber.  52 
Seleiisilberglatiz, 
Selen<aulphur,  10 
Selan<t*Unriuni,  11 
Selenwlsiinithglaoz,  88 
Sellalte.  164 
Selwynite.  697 
Semeline.  712 
Semi-opal,  195 
Semseyite,  128 
Senarmontite,  198 
Seneca  oil.  1016 
SetiioUto.  680 
Serbian.  697 
■Suricite,  614 
■Sericolilc,  v.  Satin  spar 
flwrpratiiie,  669,  1047 


SerptoriU,  968 
Sesqut-magnesiB-alauD,  908 
Settling  Siones  redn,  1019 
Settlingite,  1019 
Severite.  688.  691 
SayberUte.  688 
Sexangulites,  60 
Sfeno,  712 
Shalkite,  1047 
Bbepardite.  846 
Sbell  marble,  267 
Stberite.  568 
SicillaDite,  905 
Siderazot,  29 
Sideretiue,  867 
Sidwite.  276;  188,  81,  lOO 
Slderltta,  224 
Slderoborine,  888 
Siderochalcit.  795 
SIderocbrome.  227 
Sideroclepte,  454 
Siderocoaite,  267 
Siderodot,  276 
Sideroferrite,  29 
Siderolite,  81 
Sideronatrlte,  978 
Sideropbyllite,  627 
bideroplesile.  276 
Sideroscbisolile,  60ft 
Siderosilicite,  484 
Siderose,  278 
SiderotaQtal,  781 
Sideroxene,  1087 
Siegburgite,  1005 
Siegeler^e,  696 
SiegelRtein,  224 
Siegeuite,  78 
Sienna  eartb, 
Sigterite,  SIgtesite,  8tt 
Sllaonite.  89 
Silber.  Gediegen,  19 
Silberamalgam,  38 
Silberfahlerz.  187 
Silberglanz,  46 

Biegsamer,  58 
Silberglas,  46 
Silberbornerz,  158 
Sflberkeiat,  158 
Silbeikiea,  67,  58 
Sllbei-kupferglanz,  06 
Silberpbylliuglauz,  106 
Sitberspiessglanz.  43 
Silberwismuihglanz,  116 
Silex,  188 

Silfbergite,  886,  891 
Silfver,  19 

Silfverbornmalm,  158 
Silicates,  810«fw$. 
Silice  gelatincnee,  e.  Hyalite 
Siliceous  sinter,  196 
SiliciSed  wood,  180,  195 
Siliciopbite,  674 
Silicile,  884 
Silicoborotalcite,  881 
Silicon  fluoride,  169 

oxide,  188,  193,  104,  197 
SllUmanita.  498 
StWanlte,  D.  Sylvanite 
Silver,  Antimoniiil,  42 

Antim,  ftulphuret,  124,  181 


BlWer,  Arsenical.  43 
Bismutbio.  40,  138 
Black. 148;  47 
Brittle,  143 
Bronilc,  159 
Cupreous  sulpburet,  56 
Flexible  sulpburet,  68 
Gray  (FreieslebeuUe),  134 
Uoru,  158 
Iodic,  160 
Native,  19 

Red,  or  Ruby.  181,  184 

Selenic,  52 
Telluric,  47 
Vitreous,  46 
Silver  biamulblde.  45 
bromide,  159,  160 
carbonate  (?),  809 
cblorides,  158, 109, 160 
iodide,  160 
selenlde,  53 

sulpbantimonites,  116,  13^ 

124,  181,  185,  148,  146 
sulpbarseuates,  149,  1047 
sulpbarsenite,  184 
sulpbide.  46,  58;  56,  57 
sulpbobismutbite,  115,  llO* 
123 

Bulpbo-selenide,  1025 
sulpho-telluride,  181 
telluride,  47;  46.  48,  108 

Silver  glance.  46 

Silver  ore,  Brittle.  143 
Flexible.  58 
Bed.  or  Ruby,  181. 184 

Sllvestrite,  20 

Simetite,  1005 

Simlaite.  687 

Simony  ite,  046 

Sinopel,  188 

Sinopite,  695 

Sinter,  Siliceous,  189,  lOS 

BipyUte.  781 

Siserskitti,  27 

Sismondine,  Slsmondite,  640 
Sissei-skite,  27 
SjOmalm,  250 

Skapolitli.  4^ 
Skleroklas,  113;  130 
SkogbSUte.  786 
Skolezit.  604 
Skolopsite,  482 
Skorodit,  821 
Skorza,  516 
Skotiolit,  702 
Skutteradite,  98 
Slate-spar,  367 
Sloanite,  610 
Smaltine,  87 
Smaltlte,  87 
Sroaragd,  405 
Smaragdtte,  886,  889 
Smaragdorbalcit.  178,  468 
Smectite,  688,  695 
SmeemBtite.  690 
Smeltte,  «.  Kaolin 
Smeraldo.  'lOO 
Smirgel,  311 
Smithionit«,  379;  046 
Smyris,  211 
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Soarumile,  384,  1047 

Soapsloue.  6T6;  662 

Soda,  e.  Sodium 

Soda  alum.  953 

Soda  copperas,  e.  Jarostte 

Soda  feldspar.  S27 

Soda  hornblende,  401 

Soda  mesotype,  609 

Soda  niter,  U70 

Soda  Kpodiimeue,  883 

Soduiie.  468 

BodaUte.  428 

Sodium  am'uate,  780 
borates,  8»6,  887,  888 
carouuHtes,   8U0;  hydrous, 

301,  303 
chloride,  154 

fluorides.  166,  168,  170,  180 
Ditrates,  870,  878 
phosphates,  7S8,  777.  784, 
826 

silicntes.  825,  865,  860,  428, 

420.  482.  600 
BulphHlPB,805:  hydrous,  OSl ; 

(10.  Cli  017:  (t0.  CO.)  020: 

897,  898.  946.  952,  068, 

950,  073 
Soin.oiiite.  213 
Bolfataille,  952.  958 
Sombreritt,  769 
Soinmnnipaite,  91 
Somervillile,  474,  609 
Sonimfte,  423 

Sonnentileii),  v.  BuDstoue,  882 
Sonomaite,  053 
Sordaralite,  Sordawallt.  1048 
Soroche.  50 
Sory.  941 

Sosa,  Span.,  v.  Soda 
Sonde,  «.  Soda 
Soude  sulfalee,  931 
Sou  f re,  8 
8padait«,  682 
Simugile,  581 
Spangolite,  910 
Spauiolite,  187 
SpargelBleiu,  762 
Spftrties,  ».  Speerkles,  94 
Sparry  or  Spathic  iron,  876 
Spartaite,  260 
Sparialite,  808 
Spatheisensteiii,  S76 
Spath^rle,  271 
Spathmpyrite,  100 
Spiito  fluore.  161 

ptSHlo.  900 
Sl>eHr  pyrites,  04 
Specksleiu.  678;  621 
Specstein.  678 
Specular  iron.  218 
Spcciihirile.  213 
S[)eerkifs.  95 
.  Siieiskolinll.  Grauer,  100 
Spessartino,  Spessartlte,  4S7, 

442.  103.T 
Speiskobalt,  87 
Sparrylite,  92 
Bphnrite,  845 
SphaBrocobaltite,  280 
Sphffirolires  1032 


Sphseroslderite,  276 
Sphseroatilbite.  583 
Bphalwite.  59.  1048 
Bphene,  718 
Sphenoclase,  562 
Sphragidite,  Sphragid,  689, 
695 

Spiaulerlte,  70 
ppii     l:.lnnz,  40 
t-l'ii  >j,ljinz8ilber,  42 
S{iii-sglAii;zweis8, 199 
^piesglaB,  13 
BpifBplKserz,  86 
SpicsujIiisKilber.  42 
Kpicss^liLDz,  Gediegeo,  12 
Spiessglaiizblei,  124 
Spiessglanzblendc,  107 
Splessglanzucker,  202 
Bpiael,  220,  1048 
Spinel  ruby,  280 
Sphiellan,  482 
Spinelle  ziiiriffre,  228 
Spiuth^t-e,  712 
Spodiosite,  777 
Bpodumene,  ij66 

Soda.  388 
Sponidoslderlte,  83 
SpreusteiQ  600,  609 
SprOdglauzerz,  143 
SprndgtasL'iz,  148,  146 
Sprj>dglimmer.  686 
fiprud  el  stein,  281 
Siaffelite.  764 
Stagmatite.  1Q5 
Stagno  nalivo,  24 

oBsidato,  284 
Slahlkolialt.  89 
Stahlslein,  276 
Stalactite,  868 
Stalagmite.  268 
Stanekite.  1011 
Stangelkobalt,  88 
StangenschOrl,  Weisser,  492; 
5)1 

Stangenspatli,  809 
Staugenslein,  493 
Stauuiue.  83 
Stannite.  83;  286 
Slauzail,  496 
Stassfurtit.  879 
Btar-qiiartz,  187 
sapphire,  212 
SUuroUte.  558:  S81 
StaurotEde,  558 
Stenrgillile.  690 
Sleauirgillite,  668 
Steatite,  678 
Steel  ore.  278 
Steeleite.  578 
Sieeiistnipine.  41S 
Sleiiiheilite,  419 
Steinkoble.  1081 
Stein  man  nile,  48 
Steitiinark,  685,  688 
SteiiiOl,  lOl.-i 
Steinsalz,  154 
Stelliirile,  1048 
Stellitc.  878 

8t«phanito,  148,  lOSS,  1018 
Storcorite,  826 


Sterlingite.  208.  614 
Sternbargite,  57 
StArnquarz.  187 
Sterosapphir.  213 
Stetefeldtite,  304 
Sttbi,  36 
Stibianite,  203 
Stibiatil,  804 
StibicoQise,  208 
BUblconito,  208 
Stlbine.  86 
Slibioferrlte,  204 
Stibiogalenile,  362 
Stibioliexarptrtite,  43 
Stibiotriargcntite,  43 
Stibium,  36 
Stiblite,  Stiblitb,  203 
BUbnite,  36,  1048 
Stilbit  anamorpbiqu^  57i 

BlftttrigeV,  674 
SUHto.  688,  685;  (74 
Stillolite,  0.  Opal 
SUlpDomelane.  658 
Stilpnofiderite,  250 
Stinkfluss.  161 
Stinkkalk,  267 
Stiukkohle.  1010 
Stimmi,  86 
Stinkstone,  267 
Slirlingile,  459 
Stolpeuile,  it90 
Btolzito,  080 
Strahlbaryt,  003 
Strahleokupfer,  795 
Strahlerz,  795 
Strahlkie^  94 
StiahlsteiD.  385,  389;  61S 
Strahlzeolilh.  583 
Strakonitzite,  864 
Stratopeite,  704 
Strawsioue,  540 
Stream  tin,  235 
Strengite,  822 
Striegtsau,842 
StrigOTite.  650 
Stroganovile,  478 
Strohstein,  540 
Stromeyerite.  56,  1048 
Slr6mii  p.  Hlind.  clirowte 
Stromniti-,  25^5 
Slrontia,  v.  Strouliura 
StronUanite.  285,  1048 
StroDtlanoralcite.  369 
Strontium  carbouaU,  285 

silicate,  576 

sulphate,  90{ 
StrQverite,  640 
Btravita,  806 
SlQbelite,  710 
Studerite.  187 
BtfitxlU,  46 
StQTeDile,  958 
Stylobat,  476 
Stylotyp.  180 
Btyioptyi^to.  130 
Stypterite,  958 
Stypticite.  968 
Subdekssiie,  660 
Succinellite.  1008 
Succioic  acid.  1002 
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Succinite,  1003;  440 
SulfatallopliaD,  698 
SuUurlclD,  191 
Salphatite,  89ft 
BtJLFHAirrniONATBB,  147 
Sdlphantihonitbs,  109  et 
teq. 

Sttlpharsbnates,  147 

fcaULPHARSK  KITES,  109  «(  M^. 

Si7i.pnA.TEs,  894  et  teq. 
Sulphides,  42  et  teq. 

SCTLPHOBISJCUTHITBS,  109  0( 

aeq. 

SulphohaUte,  917 
Sulphur,  8,  1048 

Selenic,  10 
Sulphuric  acid,  899 
Sumpferz,  25U,  S91 
SuDdvikite,  340 
Sunstone,  882 
BuaaDnite,  Suzannlt,  98S 
SuMexite,  870 
Svabile,  1033 
Svafvel,  8 
Svafvelkls.  84 
Svanbergite,  888 
Svartmalin,  324 
StooI,  Dan.,  v.  Bulpbur 
SvoTlkis,  84 
Swinestone,  267 
Sycbnodymile,  1049 
Syepooriie,  71 
Syhadrite,  Syhedrlte,  588 
Sylvan,  Gedietren,  11 
Sylrane  graphique,  108 
Sylraiito,  108;  11 
8ylvine,  156 
Sylvite.  156,  1086,  1049 
Symplesite,  6]  6 
Synadelphite,  801 
Byngenite,  945 
SyssTderite.  81 
SyntagmatUe,  88fl»  888 
SzaboTte,  848 
BMdbelyite,  878 
SsnlUte,  988 


T 

Tabascbir.  197 
Tabaaheer,  197 
Tabergite,  658 
Tabular  spar,  871 
Tachhydrita,  178,  1049 
Tacbyhydrite,  Tachydrtte, 
178 

Tacbylyte,  1049 
Tacbyapbaltite,  466 
Tsoite,  39.  1087 
Tafelspath,  871 
TaglUto,  887 
T^678 
Talc-apatite,  766 
Tal&«blorite,  601 
Talclie,  614 
Talcoid,  680 
Talcoslte,  710 
Talk  else  n  era.  325 
Talkerde-Alaun.  958 
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Talkbydrat,  252 
Tulkspath,  274 
TalksieiDmark.  685 

Talktriplit,  777 
Tallingite,  174 
Tallow,  Mineral,  997 
Taltallte,  551 
Taniarite,  840 
Tamarugite,  052 
Tammite.  1049 
Tangiwol,  670 
Tankite,  Sfft 
TiiDuenite,  118 
Tantalateb,'  735  et  teq. 
Tantale  oxyde  yttriffire,  788 
Taotalic  ocber,  301 
TantaUte,  7S1.  784.  786,  788 
Tapalplte,  ISl 
Tapiolite,  788 
Taranakite.  846 
Tarapacaite,  916 
Targlonite,  48 
Tarnowitzlte,  281 
Tasmanite,  1010 
Tauriscite,  939 
Tautokliu.  274 
Tautolfte.  522 
Tavlitockito,  799 
Taylorlta.  895 
Taxnite,  866 
TecofL'tin,  1001 
Tecticite.  940 
Tefrolt.  457 
Tekoretin,  1000 
Tebtspyriue,  1049 
T^lesfe,  210 
Tellemarklt,  487 
Tallur,  Oediegen,  11 
Tellurateb,  979  et  eeq. 
TeDurbismutb,  89 
Tellurblei,  51 

Tellure  auro-nrgentlfire,  108 

auro-plombifdre,  105 

natlf  Euro-ferrif^re,  11 
Tellurgoldsitber,  48,  108 
Telluric  bismutb,  89 
Telluric  ocber,  301 
Telluric  silver.  47 
Tkllurideb,  46,  47,  48,  51, 

64,  103,  105 
Tellurige  Sfture,  201 
Tellurio.  11 
Tellttrite,  201: 1049 
Tellurites,  970  et  eeq. 
TeUuxium,  11,  1049 

Bismutbic,  89 

Black.  105 

Foliated,  105 

Graphic,  108 

Nalive,  11,  1049 

White,  Yellow.  108 
Tellurium  dioxide,  201 
Tellurium  glance,  «.  Nagyag- 

ite,  105 
Tellurnickel,  76 
Tellurocker,  201 
Tellurous  acid,  301 
Tellurei11)er,  47.  48 
Tellnrsilberblei.  v.  SylTOoIte. 
103 


'.131 


Tellursilberbleude.  46,  108 
Tellui-silberglanz,  47 
Tellursulpbur,  9 
Tellurwismuth,  89 
Tellurwismulbsilber,  ISl 
Tengerite.  306 
Teun.  Ocdiget.  24 
Tennantite,  187, 10^ 
Teunmalm,  ->34 
Tenuspat,  985 
Tonoiita.  209 
Tephroita.  437 
Tepbrowilleniite.  460 
Tequezquite,  1050 
Teraiolite,  696 
Terenite,  478 
Tei-nflrbleierz.  931 
Term  Lemnia.  689 
Terre  verte.  688 
Teachemacherita,  894 
Tesselite,  566 
Tesseralkies,  98 
Tetartiue,  837 
Tatradymita,  89,  1050 
Tetrabadrita,  187 
Tetraphyline.  756 
Tezallth,  252 
Texasite,  806 
Thaltickerite,  884 
Tbalbeimil,  98 
Tbtillte,  683 
Tballfte,  516 
Thallium  selenide,  54 
Tliaraiidile.  271 
Thaumaaite.  608 
Thenardita.  895 
Thanuonatxlta.  800,  lOSO 
Thermopbylllte.  660 
Tbierscliile.  994 
Tbiuolite,  371 
Thiorsiuiite.  837 
Thomaite,  276 
ThomaenoUta,  180 
Thomaonita,  607,  1050 
Tboneisen-stefn,  276 
Tbonerde,  210 

«.  Aluminium 
Thorite,  488,  1060 
Thorium  ailicate,  488,  489 
Tborogummite,  898 
Tborurnnin,  889 
Thraulfte,  708 
Tbrombollte,  1050 
Thuenite  (fr.  Thuensky  Hts., 

Urall,  e.  Ilmenlte,  817 
Tbulite,  513 

Thumite.  Tbummerstelii,  S87 
Thurli^te,  657 
Tiemannlta.  68,  1050 
Tigererz,  148 
Tiger-eye.  401;  188 
Tile  ore,  306 
Tilkerodlte,  S2 
Tin,  Native,  24 
Tin  borate,  875 

oxide.  384,  1080 

sulphide,  88 
Tin  ore.  Tin  Btone,  884,  1080 
Tfn  pyHles,  83 
Tlncal.  886 
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TlncalcoDite,  887 
Tinder  ore,  128 
TiQkal,  886 
Tiakalzit,  887 
Tirolitc,  889 
TiTAJIATES.  711  et  Mg. 
Titaoe  oxyde,  287,  240.  t£42 

siHco-culcaire,  712 
11UDei8eii,217 
Titaoic  acid,  287,  240,  242 

iron,  217 
Titanic  oxide,  hydnited,  259 
Tiianioferrite.  317 
Titanite,  712:  237 
Titatalum  oxides.  287,  240, 
242;  217.  282 

silicates.  447,  712.  717,  710 
Titanjem,  Tltanjerninftliii, 
217 

Titanolivitie,  456 
Tilaiioniorphite,  712 
Tiza,  887 
Toad'a-eyetio,  285 
Tobermorite,  570 
ToconiHlii«,  160 
Tomtmzite,  90.  91 
ToDBonite.  607 
Topaz,  492 

False,  187 

Oriental,  212 
Tupazolite.  487,  443 
Topiizos^tne.  495 
Topfstein,  678 
Torbauittf,  1U08,  1009,  1022 
Torbernite,  858 
Torlrerile,  856 
Torite.  488 
Torrelite.  781 
Totaigiie.  f(74 
Toucliaiane,  180 
Tourbe  papyracne,  1010 
Tourmaline,  551,  1050 
Towaiiile.  80 
Trail  svaalile,  280 
Traubenblt'i,  770.  771 
Tmutwiiiite,  447 
Traverseltitu,  806,  890 
Travertine,  268 
Treiiieiilieerite,  8 
TremoUte,  385.  888 
Trichaloite,  814 
Trichite.  1050 
Tricliopyrit,  70 
TriclH&ite,  «.  FahluDlte 
Tridymite,  102 
Trlnunite,  460 
Trinkerlte,  1010 
TripestoDe,  Oil 
Tripliane.  866 
Triphyliue,  756 
Triphylite,  756 
TripliU,  777 
Triploidite,  779 
Triploklas.  607 
Tripolile.  106 
Trippkeito,  865 
Tritochorite,  787 
Tritomite,  416 
Troserits,  859 
Trdlita,  72,  1051 


Trollelte.  847 
Trombolite,  1050 
Trona,  808 
Troostite,  460 
Tropfatein,  268 
Tsohefifkliiite,  TBcbewklDlt, 
718 

Tscbermakite.  828 
Tichermigite,  958 

Tuesite,  685 
Tufa,  Calcareous,  868 
Tungspat,  900 
Tuiigatate  of  copper,  089 

of  Iron.  982,  991 

of  lead,  989 

of  lime,  985 

of  manganese,  082 
Tungstelii,  086 
TuDgsteu  trioxide.  202 
Tungsttc  acid  or  ocber,  202 
Tungatite,  202 
Turchesia,  844 
Tnrgite,245 
Turjit,  245 
Turkey-fat  ore,  280 
TQrkis.  844 
Turmali,  482 
Turmalin,  551 
Tumeriie.  T40 
Turqiiesa,  844 
Torquois,  844 
Turquoise,  844 
Tyrtdte,  1051 
Tyriie,  728 
TyToUte,680 
Tyionita,  166 


TT 

Uddevalllte.  218 
Uigite,  582 

Vintaliite.  Utntalte.  1080 
Ulexite,  887 
Ullmannite,  91,  1061 
Ultramarine,  482.  488 
Umangitc.  1051 
Umite,  585 
Vopliwarite,  701 
L'liionite,  518 
Uniconise.  Vraconlte,  978 
Uralite.  300:  864 
Uralortliile,  623 
Uranaremuite.  889 
Uranatub,  869  et  teq. 
Uraublmiie,  978 
Urane  oxydule,  889 
Uraii glimmer,  856,  807 
Umn green,  978 
UmngrDn.  978 
Urangummi,  802 
Urauin,  889 
Unnlnite,  889 
Uranisclies  Gummierz.  880 
Uranisches  Pittinerz,  880 
Uranlle,  856.  867 
Uranium  aiwnates.  857,  858, 
850.  860 

carbonates.  807, 808 

nlobates.  727,  741 


TTraQium    phosphttei,  flft 

857,  869 

silicates.  444.  609 

sulpbale.  978 
Uraukalk-Carbonat,  806,  MR 
Uraumica,  866 
Uranochalcitf ,  076 
UrauDcher,  978 
T7nnocircit«,  850 
UranoDiobit,  789:880 
Uranophane,  699 
Uranopilito,  978 
UranasphSBrita.  808 
Uranoapinito,  858 
Umnntaiital.  789 
Unmothamu,  807 
Uranothortte,  4SS 
Urauotil,  609 
Uranoxyd,  889 
Uranpechera,  880 
Uranphyllit.  866 
Uranvitriol,  978 
Urao,  308 
Urdile,  740 
Vrpethite.  999 
Urusile.  078 
UrvOlgylte.  068 
Utahite,  966 
UTarovite,  488.  444 
Uwarowit,  488,  444 


V 

Vftallte,  867 
Valaite.  laM 
Valencianite  81S 
Valantiiiite.  190 
Valleriite.  108 
ValusTite,  6S0 
Vamadatbs.  77S,  WIHm- 
Vaiutdlc  ocber,  201 
Vanadinblelerz,  778 
Vanadinite.  773 
Vanadiolite,  702 
Vanadite.  787 

Vamidium  silicates,  S56,  Mt, 

686 

Vanuxemitc,  549 
Vareasite,  364 
Variegated  copper,  77 
Varisclta,  824 
Varvaciie.  Varricite,  858 
Vasite.  528 
Vatten.  305 
Vattenktes.  78 
Vauqueline.  015 
Vanqndinite,  015 
Velvet  copper  ore,  068 
Venasquile.  642 
Venerite.  710 
Venus-bairslone.  287 
Verd-antique.  671;  267 
Vbruiculites.  664,  665 
Vermilion,  cCinnalwr.  M 
Vermontfte.  08 
Vesbine.  1061 
Veatau,  104 
Vestorien.  1051 
Vesuvian  salt.  897 
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V«aiivi«Mt«,  477 
VMualyite,  841 

Viandile.  190 
Vickloviie,  793 
Viciorite.  846 
Vierzouite,  695 
Vietiogbolite.  740 
ViUai^te,  456 
Villemite.  460 
Viloite.  871 
Vilulte.  487,  444 
Violan,  866 
Violile,  965 
Viridite,  604 
Vitreous  copper,  5S 

silver,  46 
Vitriol,  941 

Blue.  944 

Cobalt.  948 

Copper.  944 

Orueu,  941 

Iroo, 941 

Lead,  908 

ITickel.  840 

Red,  948 

Red  Iron,  973 

White.  980 

Zinc,  989 
Vitriol  ocher,  970 
Vilriolbleierz,  908 
Vitriolgelb.  974 
Vitriolo  azul,  944 

calc&reo. «.  Qypsum 

marcial,  «.  Melanterite,  041 

rojo,  «.  Botryogen 

venle,  v.  Melanteilte 
Vlvunita,  814 
Vod,  357 
Vogesite,  487 
VogliaDite.  978 
Voglite.  808 
Voigtile,  0a3 
Volborthite,  888 
Voelkneriie,  266 
Volamile,  10.  852 
Volchoriskoite,  696 
Vol  f  ram,  983 
Volgerite,  803 
VOIkiierite,  366 
Volnyne,  t>.  WoltiTn,  003 
VolUUte,  972 
Voltzit*.  Voltzioe,  107 
Voraiilite.  798 
VorhauseHte,  669 
Vreckile,  706 
Vulpioite.  910 


W 

Wacliskohl,  1000 
WHclisopat,  195 
Wackenrodite,  307 
Wad,  257 
Wagit,  640 
Wagnnlte,  776 
Walchowite,  1005 
Waldbeimite.  898 
WalkeHte,  873  695 
Walktbon,  Walkerde,  695 


WalterlaD,  886,  892 
Walmstedtite,  374 
Walpurgita,  Walpurgin,  860 
Waltherile,  807 
Waluewite.  6«i9 
WaadsteiD,  374 
WapplMlte.  881 
WaringlODite,  MS 
Wairanite.  120 
Wandiigtonite,  925 
Warwiokite.  881 
WasliiiigtoDite,  317 
Wttsite,  536 
Wiisser,  305 
Wnswrblei.  41 
Wasaerbleisilber,  40 
Wasaergliinmer,  650 
Wasserkietj,  94 
Wassersappbir,  419 
Water,  2ij5 
Water-sappbire.  419 
WattevilUte.  950 
WaveUite,  842;  254 
Webakjite,  U74 
Wubsterile,  970 
WehrUte,  40,  1052;  541 
Weibyeile,  291 
Weicbbrauu  stein,  248 
Welch viseiikies,   «.  Waflser- 

kies,  94 
Wetcbmangiin.  348 
Weissbleierz,  386 
Weisaerkies.  9 
Welsserz,  06,  104 
Weissgoldcrz.  103 
Weissgttltigerz.  124,  187 
Weissian,  s.  Bcolecite,  604 
Weissigite,  815 
Weisaite,  421 
Weisskupfer.  44 
Weisskiipfererz,  TO;  96,  06 
Weissnickelkies.  88,  101 
Weisapiessglanzerz,  199 
Weias-Sylvanerz,  108 
Weisstellur.  104 
Wernerite,  468 
Werlbemnnite,  970 
Westaoile.  490 
Wheel  ore.  136 
WheeleHte,  1008 
Whewellita,  998 
White  aatlmouy,  199 

arseuic,  198 

copper.  44 

copperaa,  989,  966 

garnet,  842 

Iron  pyrites,  94 

lead  ore.  286 

nickel,  86,  101 

oliviDe,  450 

lelliirium,  108 

vitriol.  939 
Whitneylta,  45 
Wicklowite.  792 
Wichline,  Wicbtislte,  1053 
Wiesenerz,  351,  250 
Wilbelmite,  460 
Wlllcoxile.  668 
WiUemit*.  460 
WilliamBfte,  460.  669 


Wilsonite,  473.  622 
Wlluile,  487.  477 
Wiuebergite,  970 
Wiiikleriie.  260 
Winkwortbite,  883 
WiseriDe,  241 
Witserite,  258 
Wiamuih,  <>ediegen,  18 
Wismuthbleierz,  122 
Wismuth blende,  486 
Witiuiutbglauz,  ■<d» 
Wismulbkobalierz,  89 
Wismiitbkupfererz,  118. 119, 
128 

Wismuibuickelkles,  76 
Wisinutbtiickelkobaltkies,  71^ 
Wisumthocker.  :;00 
Wismuihoxyd,  KoleuB.,  390. 

807 

Wismutbsilber.  45,  133 
Wiaoiutbspulli,  807 
Witbamlte,  516 
Witherit^  384 

WltttohmlU,  Wittichite»  188< 
WittlDgite.  704 

Wocheinite,  251 
Wodankies,  «.  Oeradorfflto 
WOhlerite,  876 
WOlcblle,  120 
Wolcbon&koite.  686 
Wolfaohit«,  102 
Wolfram,  982 
Wolframbleierz.  989 
Woirramine,  982 
Wolframite.  982 
Wolframocber,  202 
Wolfsbergile.  113;  128 
Wollongoiigite,  1024 
Wollaitonite,  871;  1053 
Wolnyri,  902 

Wood.  Fossil,  Petrified,  ISBL 
195 

Wood  copper,  785 
Wood  opiil,  195 
Wood  tin,  285 
Woodwardite,  963 
WOrtbile,  498 
Wnlfenite,  989 
Wunilererde,  696 
Wundersalz.  981 
W&rfelunliydHt,  Oil 
WQrfelerz.  847 
WQrfelgypa,  910 
WQrfelspath.  010 
WQrfelzeoIilb.  589 
Wurtzilite,  1019 
Wmtzita,  70,  1051 


Xanlbarsenile.  769 
Xantbiosite,  870 
XantbitnDe.  716 
Xanthlte.  477 
Zantboaraenile.  789" 
Xanthooonite,  149 
Xaotbokon,  149 
Xantholite,  558 
ZanthoidiylUto.  688- 
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Xanthopyrites,  84 
XaaOiorthlt.  532 
Xanthoiiderito,  SSI,  964 

Xenolite,  496 
ZenoUme,  748 
XoDaltite,  669 
Xonotlile,  569.  1052 
Xylite.  Xyloiile,  7H 
Xylochlore,  066 
Xyloretiuiie.  1000 

Y 

Tanolite.  627 
Yellow  copperas,  064 

copper  ore,  80 

lead  oi-e,  989 

tel'urium,  108 
Yenlte,  641 
YeremeyeTlte,  876 
Yeso.  088 
YouDgite,  106 
Ypoliime,  794 
Ytterbite.  009 
Yttercrde,  v.  Yttrium 
Ytterfluasspath,  188 
Ytlergranat,  437.  448 
Ytterapath,  748 
TttiiaUt*.  612 
Yttrium  carbonate,  806 

fluoride,  182 

nlobates,  729,  7W.  744,  etc. 

pboBpbate,  748 

rillcatea,  418,  609,  fflS,  OSXi, 
608,  1047 

tantalate.  780 
Yttrocalcit,  182 
Yltrocererlte,  182 
Tttrocexite,  182 
Ytiitxrolumbile,  e.  Yttrotan- 

tslite,  788 
Yttrogummite,  608 
Yttroflmenite,  788,  789 
Tttrotautalit*.  788;  730 
Yttrotitaaite.  717 
Yu,  Yu-Bhlh.  871 

Z 

Zaflro,      V.  BappUiCb  910 


nmEZ  TO  8PBCIBS. 


Zala,  V.  Borax 
Zamtite.  806 
Zaratito,  806 

Zeagouite,  586 
Zeaslle,  v.  Opal,  194 
Zeilanite,  22U 
Zellkies.  04 

Zeolite,  Cubic.  090;  880 

Efllorescing,  687 

Featber,  6uO 

Fibrous.  600.  604,  606 

FoliAled.  574,  588 

Mealy.  600,  605 

Needle,  600 

Pyramidal,  666 

Radiated,  568 
Zeolites.  670-610 
Zeulitb.Scbwarzer,  009 
Zapharovlcbite.  826 
Zerrmatllte.  660 
Zeiigite,  829 
Zeunoiite,  657 
Zeiixite,  657 
Zeyliinite.  220 
Ziaiiite,  «.  Cyanite,  600 
Ziegelerz,  206 
Zietriiiikitc.  099 
Zigueliue.  206 
ZiUertliite,  885 
Zimapanite,  161 
Zino,  Native,  14,  1062 

Red  Oxide  of,  208 
Ziuc  alumluate.  228 

arsenates.  786,  810,  841 

bromide.  161 

carbonates.  270;  280,  998. 
290 

ferrate,  227 

iodide,  101 

oxide,  206 

oxysulphide,  107 

phospliate,  808 

Bilicates,  460.  646;  486 

suIpbateB.  012.  989, 977 

Bulpbides,  69,  70 

vaDadates,  767,  791 
Zinc  blende.  60 
Zinc  bloom,  299 
Ziuc  Titriol,  989 
Zinc  oie,  Bed.  906 


Zinoito,  206,  lOSS 
Zfnckenlt.  118 
lAnco,  14 
ZiucoL-alcite,  260 
Zinconise,  ^ 
Zink,  14 
Zlnkarfceui&t.  810 
Zinkazurit,  SU6 
Zinkblende,  SO 
ZioklilQtbe,  299 
Zinkei»ei]S|>ath.  279 
Zlukenite  112 
Ziukfahlerz,  1S7 
Zinkgias,  546 
ZinkU,  208 
Ziukkiesi-lcrz,  646 
Zlnkodte.  012 
ZInkoxyd,  906 
ZiDfcpbvlUt.  808 
Zfukspatb,  270 
ZinkThHol.  980 
Zinn,  Gediegeii,  24 
Gescbwefeltes,  88 
Zlanerz,  234 
Zinngraupcn,  235 
Zionkies.  68 
Zinnober.  66 
Ziimsteio,  S34' 
Ziimwaldite,  626 
Zlppeile.  976 
Zircarbite,  lOGS 
Zircon,  482 
Zirconlte,  4^ 
Zirconium    dlicates,  49; 

874.  376,  876.  877  409, 

412 

ZirkoD-pektoltth.  374 
Zirlite,  255 
ZOblitzite,  074 
Zolaite.  518.  1088 
ZDlestin,  900 
Zouoclilorite.  610 
Zorgit*.  63 
Zundererz.  138 
Znnylt*.  486 
Zurtite,  474 
Zwieselite,  777 
Zwilter.  286 
Zygadite,  828 
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PKEFATORT  NOTE. 


This  Ffrit  Apprndtv  to  tbe  Sixth  Edition  of  the  System  of  Hineralogy  ttsued  !n  189S  ii 
designed  to  make  the  work  complete  up  to  uid  locludiog  the  early  part  of  1609. 

This  Appendix  eoDtalDi,  first  of  all,  fall  deaerfptloDs  of  the  species  announced  as  new  since  the 
publication  of  the  System.  There  are  no  fewer  than  one  hundred  and  sixty  names  here  In- 
cluded, and  thetr  place  In  the  general  scheme  of  clasalflcatlon  adopted  In  the  System  Is  shown  In 
the  classified  list  given  in  tlie  Introduction.  Unfortunately  msay  of  the  new  names,  introduced 
into  the  science,  during  this  period,  have  tittle  claim  to  recogoltioa,  either  because  of  the  iocom* 
pleteness  of  the  original  examination  or  the  unsatisfactory  nature  of  the  material  InTesttgated. 
On  the  other  hand  a  considerable  part  of  the  descriptions  leave  nothing  to  be  desired  both  as 
regards  fullness  aoK  accuracy.  The  relative  importance  of  the  new  names  is  approximately 
indicated  by  the  type  used  In  the  classified  list. 

In  addition  to  the  description  of  new  minerals,  this  Appendix  is  intended  to  contain  also  refers 
ences  to  all  important  papers  on  mineral  species  published  during  the  period  named;  with  each 
reference  Is  given  a  concise  statement  of  Its  character,  and  so  far  as  possible  a  summary  of  Its 
coDteuts.  Since,  however,  the  addlUons  tomlneralogical  Hteiature  have  been  very  numerous,  it  has 
been  necei>sary  in  order  to  keep  this  work  within  reasonable  compass  to  adhere  rigidly  to  a  system 
of  extreme  brevity  of  expression  and  condseneM  of  arrangement.  All  minerals  named  are,  tat 
couveuience,  placed  lu  alphabetical  order. 

For  ail  explanation  of  the  Abbreviatioru  made  use  of  in  the  case  of  periodicals,  also  of  the 
crystal  lographical,  optical  and  chemical  symbols  employed,  reference  is  made  to  the  Introduction 
to  the  System  (1892),  pp.  xlv-ll,  and  pp.  xiil-xl.  General  sbbrerlations  are  explained  on  pp. 
IxI-lxiiL 

The  Bibliography  Includes  the  full  titles  of  prominent  Tolomes  published  dnce  1691.  In  nOdttlon 
attention  is  called  to  the  large  number  of  Important  memoirs  on  physical  subjects,  recently  issued, 
particularly  those  on  the  molecular  structure  of  crystals  as  related  to  the  symmetry  of  form  by 
Fedorow,  SchOiifllea,  Goldachmidt,  Barlow,  Ylola,  and  others.  These  aud  other  related  papers 
will  be  found  either  In  full  or  as  abstracts  In  Grotb's  Invaluable  ZHUdir^t  fur  Kit/stalhgraphie 
und  Mineralogie,  vols.  20-30  Inclusive. 

The  thanks  of  the  author  are  due  to  his  colleagues.  Prof.  S.  L.  Penfield  and  L.  V.  Plrsson. 
The  former  has  hnd  the  kindness  to  furnish  brief  aooounU  of  woie  new  ipeetea  now  for  the  flrsfc 
time  publicly  described. 

Hnr  Havmw,  Jtma  1,  UM. 
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L  XTAUTE  EUEXBNT8,  Hiii.  pph  9-M 

JosBPHzmTB  (p.  88),  FeaNii.   Near  A.w&nilte,  Mln.  p.  98. 
Gimphitite  (p.  81).   Yftr.  Onphfte,  Hin.  p.  7. 

n.  SULPHIDES.  TELLURIDES,  AR8ENTDEB,  STC.,  HIb.  p|b  M-IML 

GBihajxaiTB  (p.  81).  B^TeS*.  Near  Telntdymite.  Uin.  p.  89. 
Qnlrogite  (p.  68).   An  Impure  Galena,  Hln.  p.  48  T 

Heazlewoodlte  (p.  88),  Folgerfte  (p.  BS).   EsieDtlally  Pentlaodlte.  Kin.  p.  811 
Qnnnarite  (p.  81).  Fe*Ni«S.  ?  Near  Pentlandlte. 

Bancheoomlte  (p.  83).  (Ni,Co)T(S,Bi,8b)..    Near  Polydymlte,  Mln.  p.  VIL 
Bakracaiiitk,  Cupropyrite  (p.  21).    Near  Cubauite,  Hin.  p.  79. 
Bluefte  (p.  66),  Whartooite  (p.  M).    Saroe  as  Pyrlte,  M!n.  p.  84. 
WlUyamite  (p.  78),  Co8bS.NiBb8.    Near  UllmaDnite,  Mln.  p.  01. 

BiBMUTOBHALTiTB,  NiCESL-SEUTTEBUDiTE  (p.  6S).    Varieties  of  Slnitt«nidklb  IDbl  p,  flft 
Ooldaohmldtlte  (p.  80).  Au«AgTe..   Near  SylTanite,  Hin.  p.  106. 
Eaiaoobutb  (p.  88X  HgAuiAg.Tea. 

m.  SULPHO-SALTS.  Hin.  pp.  109-lSt 

1.  SULFHABBRNITBS,  SULPHAHTIMOKlTKa,  KTO, 

Andorlto,  Webnerlte.  Bnndtlte  (p.  4\  2Pb8.Ag.8.88b,8..  Belated  to  Bnfcttiftn  Qkhhil 
MiD.  p.  111. 

lArandfte  (p.  48),  Tl,S.A8,8i.    Near  Mtargyrite,  Hin.  p.  116. 
Pearoatte  (p.  fiO),  9AgiS.AB«8t.   Near  Polybasite,  Hln.  p.  146. 

BatUto  (p.  68),  oontatna  B.A8(8b),Pb.  Belated  to  Dufrenoyslte^  Hln.  p,  190.  and  JiiBeiciD* 
Ite,  p.  122. 

S.  BUI^PHOSTANNATU. 

Oanfieldite  (p.  18).  4Ag,S.(Sn,Ge)S,.    Near  Argyrodit^  AAgAQdB^  p,9,auA  Ufa.  p,  ISa 
•OylindiiU,  EyHodrit  (p.  21).  6PbS.3b>8i.68nSt. 
XWokaito  (p.  20),  6Pb8.Sb)S..2Sn8i. 

IT.  CHLORIDES,  BROMIDES,  IODIDES,  Uin.  pp^  UMM; 
1.  Anbtdroub  Chi-orices,  sna 

Manhlte  Qi.  46),  OuJi,   In  Group  with  Nantoklte,  p.  151 
MMta  (p.  47).  Ag,I,.     "      "        "         "  " 
Onpro-lodargylte  (p.  31),  GuLAgI  or  CuiIi.Agils. 

ft.  OXTOHLOKiran. 

Paralamrlonlte  (p.  BO).  PbC!la.Pb(OHi)i.   Near  Laurlonlli,  p.  M 
PanfiddlU  (p.  SI).  PbO.SPbCl.. 

vii 
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CuMKNOiTK,  PsBUDCKBOLfiiTB  (p.  6d).  Near  Percylite  and  BoUite,  Hin.  pp^  ITS  aod  UML 
MBTAHOOBRinH  (p.  46).   Near  Kocerite,  Hin.  p.  174  ? 

y.  OXIDES,  Mfn.  pp.  188-960. 

gUARTZTlTB,  Lut£ciitb,  LuTjtciTB  (p.  58).    Near  Quartz,  Min.  p.  188. 
ubaite,  Guauabaquite,  QuunabacoUe  (p.  68l.   Same  as  Quartz. 
HrrcHBLLiTB  (p.  17).   Tar.  Cliromlte  (Hagnuchromlte),  Hin.  p.  SB8l 
BaddaUyite,  Brazilite  (p.  8).  ZrOi. 
Dicksbergite  (p.  38).   Same  as  Rntlle,  Htn.  p.  387. 
Hesabite  (p.  80).   Tar.  OOtblle.  Hin.  p.  247. 
Bchulzenlte  <p.  61).   Near  Asbollte,  Hin.  p.  368. 


OattdeUta  (p.  28),  MgO.TIO,. 
Bixbyite  (p.  10).  PeO.MnO,. 
B«nait«  (p.  61),  (Fe,Pb)0.2(Ti,Mii)0,. 
ZirkeUta  (p.  76),  (Ca,Pe)0.2{Zr,Ti,Th)0,. 

The  above  may  properly  be  placed  with  the  TitanatOB  (Hanganatei^  71rrninloii)L 

YL  I.  CARBONATES,  Min.  pp.  361-808. 

Nortlmpite  (p.  40),  HgCOi.Na.COt.NaOL 
PinioniU  (p.  68),  CaC0..Na,C0>.3H,0. 

Kttfeitb  (p.  88),  CaCOi. 
Bydrocalclle  (p.  86). 

Tarasplte  (p.  67).   Yar.  Dolomfte,  Mia.  p.  271. 
Caldstroutite  (p.  18).   A  mixture  of  Oaldte  and  Strontlanlto. 

VL  3.  SILICATES. 

A.  AsHTDRona  SiIiIOATBB,  Min.  pp.  810-663. 

Bpididymlte  (p.  34),  HNaBeSLO..   Near  Eudldymite,  Hio.  p.  818. 
Oalaian  (p.  15).  BaAUEUaOf   Barium  Feldspar,  near  Anorthlte,  Hin.  p.  887. 

UrbaniU,  Liadeslte  (p.  70),  (Ca,Mg)SiO.  +  3NaFe(SlO,),.   Pyroxene  Group,  Hin.  p.  811 
Fbdorotitb  (p.  57).    Bet.  .^girite-auglle  and  .^gtrite,  Pyroxene  Oroup,  Min.  p.  844. 
Bainite  (p.  81),  contains  Tl,  Zr,  Ka,  Ca.  Related  to  L&ventte,  p.  875,  WOblerite,  Hin.  p.  376,  etc. 
HASTmoBiTE  (p.  8),  PmuFaTADiTB  (p.  8),  Xiphonlte  (p.  8).   Referred  to  Amidilbole,  IDil 
886. 

Rhodubitk  (p.  29).   Near  Glaucophane,  Hin.  p.  809. 

Cataphoritb  (p.  14).    But.  Arfvedsouite  and  Barkeviklte,  Min.  pp.  401,  408. 
Crossitb  'p.  20).    Hot.  Glaticophaiie  and  Riebecktte,  Hin.  pp.  889,  400. 
VALLfiiTB  (p.  71).    Near  Antbophyllite,  Min.  p.  884. 
BlpidlU  (p.  34).  HiNaiZrSi.Oia.    Related  to  Oatapleilte,  Hin.  p.  418. 
Burdystonita  (p.  83).  CaiZnSiiOi.   Near  Qanomalite.  MIo.  p.  423  t 
NaioniU  (p.  48).  (Ca,Pb)i.O],Si.O>i. 

Rhodolite  (p.  38),  Laooriolitb  (p.  38).   Varieties  of  Garnet,  Hin.  p.  487. 
BanatlUte  (p.  38).    Same  as  Garnet  {spessartite},  Hlu.  p.  442. 
Glanooohroite  (p.  29),  CaMnSiO*.   ClirjraoUte  Group,  Hin.  p.  440. 
Iddlugaite  (p.  86).   Probably  an  altered  Clirysolite,  p.  451. 
Fn^erite  (p.  37).    Near  Geblenite,  Mlu.  p.  476. 

HahqakandaiiUsitb  (p.  4),  Haltebitb  (p.  4).    Varieties  of  Andaliisite,  Htn.  p.  48dl 

Thalanita  (p.  68),  H.Y.BiiO...   Near  Yttrlalite,  Hin.  p.  613. 

OuHOMnezTB.  Ellnozoisit  (p.  17).  Calcinm-epidote  (nMnodlnlc),  Hin.  p.  616. 

tn 

Banoockito  (p.  82),  contains  Si,  Pb,  Ca.  Sr,  A1,  Fe.   Epidote  Group? 
Pnlaotito  (p.  66).  probably  Hg[Hg(F.OH)]SiO«.   Humite  Group,  Min.  p.  6SSw 
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OUnohedrito  (p.  17),  H.ZoUaSlO,.    Near  Calamine.  Mto.  p.  QM. 
LawMDite  (p.  41),  HtCaAliSIiO...   Near  CarphoUte,  Hln.  p.  649. 
RoebUngiU  (p.  90),  6H.Ca8iO..20aPb&O«. 

CosuooHLOKE,  KouDOchlor,  EouDoehromit  (p.  SO).  A  chromium  dllcate. 

B.  OTBBB  ftUCATBB,  CHIB1I.T  HtDROUB  SrBCXBS,  HIu.  pp.  082-711. 

WaUslte  (p.  72),  RAl,Si.0i..8H,0.    Pbllltpaite  Oroup,  HId.  p.  579. 

firionito(p.  25),  H,CaE|Nn,Al,Bl.O.T  +  5H,0. 

OonDardlUi(p.  80),  (Ca,Na,),Al.Si.O,.  +  5iH.O. 

USTADBSiuiiB  (p.  65).   Near  Siilbtte.  Hio.  p.  588. 

Uetascolbutb  (p.  61).  Near  Bcolezlte,  MId.  p.  604. 

LKUBBBeiTB  (p.  42),  SNatAUBIiOi  +  4H|0. 

Baddbckitk  (p.  7).    Near  Muscovite,  Uin.  p.  614. 

CaBwelliie  (p.  14).   Altered  mica. 

Bbaconitb  (p.  66).    Var.  Talc,  Mid.  p.  678. 

Pbbudopykophyu,itb  (p.'56).    Near  Pyrophj-lllte,  Miu.  p.  691. 

HoBFBRiTE  (p.  85),  2Fe>Oi.48iOi.7H,0.   Near  Cbloropal,  Kin.  p.  70L 

AUUANDBOLITX  (p.  7),  contains  HiO,AliO.,CriOa,S10i. 

Batatitb  (p.  9),  coDtalu  HiO,MgO,  AltOi,SiO«. 

Taylorlte  (p.  67).   A  clay. 

Weldlte  (p.  72),  oontalns  SiOt.  AI|0.,  Ka>0. 

TiTAHO-SlUCATES,  TlTAHATBB,  Mill.  pp.  711-791 

Lahfbofhtiutb  (p.  40).   Near  Astrophytlite,  MIo.  p.  719  ? 
NeptnaiU  (p.  49).   Near  Titautte,  p.  712. 

Snoplte  (p.  89).   Near  Perovskite  and  Djsanaljrte,  Hin.  pp.  7S8,  724 
Other  Tltanatei  are  mentioned  on  the  preceding  page. 

VI.  8.  NIOBATES.  TANTALATE3,  Mln.  pp.  786-746. 

aiOMito  (p.  48),  Fe(Kb,Ta).0..   Near  Tapiolite,  p.  788. 
BriBioTAitTALiTB,  6b|0i.(Ta,Nb)«0ft  Y 

YL  4.  PHOSPHATES.  ARSENATES,  ETa.  Mln.  pp.  747-861. 

AdeUte  (p.  1,  also  Mln.  p.  1052),  (MgOH)CeA804.   Wagnerlte  Group,  Mln.  p.  775, 
TUadte  (p.  68),  Pluor^^dellte,  (MgF)CaA804.  "  '«  " 

MAnoAMBBRZELiiTB  (p.  10).   Near  Berzeliite  (Pyrrbarsenlte),  Min.  768. 
Bbodophospbite  (p.  69).   Same  as  Apatite,  Min.  p.  763? 
Retsian  (p.  69).    Basic  arsenate  of  msngRnese,  etc. 
Oersbylte  (p.  38).    Kenr  Lazulile,  Min.  p.  798. 

Hautbtbuiujtb  (p.  83).  (Mg,Ca)iP.O»  +  8HiO.   Near  Bobleriite,  Mln.  p.  817. 
Wardlto  (p.  71).  2A1.0i.PiOk.4H,0. 
MxNKBTiTB  (p.  47).  A1,0,.P,0,.7H,0. 

Utahilte  (p.  71).    Same  ns  Vnriscite,  Mln.  p.  824. 
KKHOElTE(p.  88).  ZuO  4A1,0..5P,0».9H,0. 
Oarnotite  (p.  IS),  EiO.3U*0i.V,O».8H,0. 

Tbe  foUowlDg  are  Imperfectly  described  arsenates,  or  antlmonates,  of  manganese  or  Inn, 
or  both : 

BasUilte  (p.  0),  Chloroarseolan  (p.  16).  Chondraatlbfan  <p.  17),  Elfetorplte  (p.  24),  Lampro- 
Btlbian  (p.  40X  Magnetostlbian  (p.  44).  Uelanostlbfan  (p.  44^  Rhodouvenian  (p.  69),  SjOgninitt 
(p.  62). 

AnmoNATEfl,  Mln,  pp.  861-866. 

TripnhTito  (p.  70),  3FeO.Sb.O.. 
Derbylite  (p.  22),  6Fe0.5T10,.SbiO». 
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iMwIaiim  (p.  43).  eC&0.3TIO|.8Sb,0». 
MnmlUto  (p.  45),  4(Ca,Pb)O.Ti0..2Sb.O.. 

PHOSrHATBS  (AbSEMATEB)  WITH  SULFUTBB,  Mill,  pfb  688-6081 

iMMBiU  (p.  44).  SPbSO«.8(FeOHj.A,0.  +  18H.0. 
Hunkfomlte  (p.  48).   Near  SraabMgitA.  Mb.  p.  868. 
Hunknidtte  (p.  48).       "  "  "  *' 

TI.  S.  BORATES,  Mia.  pp.  874-6881 

Aicharlt*  (p.  e),  8Mg,B,Oi.3H.O. 
BnlphoboxiU  (p.  06).  4MgHBOi.3Mg30..7H,0. 

Uranatbb.  Min.  pp.  869-896. 
MaoUntoshlto  (p.  44).  U0..8ThOi.88iO>.8H,0.   Near  Tborogummlte.  MIn.  p.  69L 

VI.  6.  SULPHATES,  CHROMATES,  Min.  pp.  804^^1. 

Langb«lnlta  (p.  40),  E,SOt.2Mg80.. 
I>i«tz«lU  (p.  23),  7Ca(10.)i.HCuCrO«. 
Bermovitk  (p.  9),  ePb0.3CrO..CO,. 

Saltadoritb  (p.  60),  (Cu,Fe)S04  +  THiO.   Near  Pltanlte,  Hio.  p.  MS. 
SiDEROTiL  (p.  62).  FeSO.  +  SH.O. 

I^niU,  KaliblOdlte.  EaliaBtraluiQile  (p.  43).  E,SO..MgSO«  +  4H|0.   Near  BlOdlle.  ICft 

p.  m. 

Seelnodiie  (p.  01).   Near  Plckerlnglte,  Min.  p.  958. 

Hasrite      45).    Au  ulum  near  Halotrieblte,  HId.  p.  054. 

£aharezitb  (p.  88),  {CuOH).SO«.CuiOH)>.6HiO.   Near  Langite,  Min.  pb  96L 

Planofbkrite  (p.  54),  FeiOi.S0..15HiO. 

Idrizite  (p.  86).    Near  Botryogea,  Min.  p.  972. 

CCBBiTu,  Eubelt  (p.  21).  coatalna  S0..Fei0*,Mg0,H,O. 

Kauaiite  (p.  88).  cootaios  SO,,AliO,,K.O,Na.O,H,0. 

Bongtialte  (p.  4).   A  miztare  of  angleiite  and  gypsum. 

YI.  7.  TUNGSTATE8,  MOLTBDATES,  MiD.  pp.  969-«0eL 
BaiptU  (p.  68).  PbWO..   Wolframite  Group,  Min.  p.  982  ? 

VIIL  HYDROCARBON  COMPOUNDS,  Mlu.  pp.  906-1024. 

AlexjeleTiie  (p.  2),  Alliogite  (p.  2),  Burmite  (p.  12),  Cedarite  (p.  14).  All  near  Sncdnita  aad 
Amber,  Miu.  p.  1003. 

Courizilitii  {[i.  20).   Same  as  Ulatahtte,  Min.  p.  1020. 
Fellonite  ({i.  51),  Var.  Cannel  Coal. 
Llbolliie  (p.  48).    Near  Albertite,  Hio.  p.  1030. 
Tiflaoylte  (p.  08).   Undetermined  hydrocarbon. 
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AcAifTHiTB,  p.  68. — Ciystals  of  silver  sulphide,  prismatic  and  apparentir  orthorbombb^  ooonr 
at  the  Eaterprtse  mloe,  Rico,  Colorado.    Chester,  School  Mines  Q.,  16,  808,  1894. 

Wire-like  forms  from  Ooanajuato,  Mexico,  referred  to  acanthite,  have  been  analTied  br  Oenth, 
Am.  J.  Sc.,  44,  888,  1809. 

Adsutb,  p.  1053.— The  foltowlng  Is  a  full  dewriptlon,  Hi.  SjQgren,  G.  F6r.  FOrh.,  13,  TBI, 
1891:  Bull.  a.  Inst.  Upaala,  1,  S6.  ISftS: 

Mooocliolc.  Crystals  rare,  tabular  |  e  or  pris- 
mntic  (m).  (Rga.  1,  2.)  Observed  forms:  a  (100). 
c(OOl),  mdliS),  /(Oil),  d(321).  Measured 
angles:  ac  =  78"  IS.  mm'"  (110  A  liO)  =  87'  5'«?. 
m  d  (110  A  ^1)  =  34*  45';  a  relation  to  wagner- 
ite  is  suggested  (see  foot-note).  Usually  massive, 
la  emb^ded  grains. 

Cleavnge  none.  Fracture  coocfaoldal  to  un- 
even. H.  =6.  G  =  8  T1-8-76.  Luster  res- 
inous to  greasy.  Color  gray,  yellowish  gray. 
Translucent.  Optically -f.  Bx,  A  i  =  +  88*  46'. 
Axial  angle  targe,  2E  =  106°  40*,  also  2E„  = 
88*  47'  (B  =  1-6708):  p  >  v. 

Composition,  HCaMgAsOa  or  (MgOH)OaAa04,  analogous  to  the  mgnerite  group  (p.  776)i 
Aoalyaes,  R.  Maoielius,  quoted  by  Sjogren: 

AsiO.  CaO   MgO   BaO  PbO  CuO  F«0  MoO  H.O  CI 
60  04    25-43    17  06     tr.     0-89     —     —    1  64   4  25   0  34 

rFe,0,,Al,0,  0-80   Ou  0-36  =  W9D 
50  38   34-04   17-90   0-38   2-79   0-83   0-08   0-48   3  90      ir.  =  100-03 
48-63   88  18   19  25     —    3-41     —    0  09   1-37   8*99   SlO,  l-88=100-a4 


1.  Nordmark 


G. 
8-71 


13.  L&ngban  8  76 
8.  Jakobsberg  8  73 


Fuses  easily  B.  B.  to  a  gray  enamel.  With  soda  on  charcoal  yields  arsenical  fumes.  Soluble 
In  dilute  acids.    The  water  goes  off  completely  only  at  a  high  temperature. 

Occurs  with  grains  of  magnetite  and  scales  of  native  copper  at  the  Klttel  mine,  Nordmark, 
Sweden:  also  at  the  Jnkobsberg  mine  with  hausmaunlte,  etc.,  in  limestone;  with  other  araeaatea 
and  maitganese  minerals  at  L&Qgban.    Named  from  aSrfXoi,.  indittinet. 

A  related  mineral  from  the  Moss  mine  gave  LundstrOm  (quoted  by  BJOgren,  O.  FOr.  F9rh.,  7, 
413.1884.  Upsala.  p.  60):  Aa.0.  49*78,  CaO  25-62,  MgO  18  98,  BaO  0-61,  MnO  169,  ZnOfO-OS, 
Al,0„Fe*0.  0-88.  loss  (H,0)  8  86  =  100.   Its  character  Is  somewhat  nncvtaln. 

See  also  7Va$Uei  which  Is  %  jluor-aOeUU,  (HgF)CaP04. 

^oiRiTB.  pp.  864,  1046.— Reported  as  occurring  In  the  nephelite-syenite  of  Paisano  Pass, 
Daris  Mts. .  Texas.  A.  Osann;  4  Ann.  Rep.  Geol.  Surv.  Texas.  128.  1893.  Noted  also  In  itwks  at 
vnrious  points,  ns  Salem,  Mass.;  Cripple  Creek,  Colo.;  Black  Hills;  Bearpaw  Mia.,  Judith  Mts.  and 

Crazy  Mia.,  Montana. 


*  Tbe  author's  angles  and  axes  are  hopelessly  at  variance.  He  calculates  d;t\^^ 
1-0989: 1 : 1-5642.  (5=  78'  15'.  This  ratio  ford  :  6  requires,  however,  mm'"  (110  A  110)  =  93*  SIS', 
not  87°  6*  as  stated;  also  the  value  93"  55'  gives  the  author's  angle  cm  =  78°  8-^.    Furthermore  he 

Sives  110  A  §31  =  24'  45'  and  001  A  231  =  75*'  27'  (76*'  36'  meas.),  but  001  A  110  -  101'  2T.  hence 
Ol  A  3'21  should  be  76*  42'.  The  value  of  h  deduced  from  the  author's  fundamental  angles  (using 
110  A  110  =  93*  66)  is  0>8799,  not  1-5648;  but  the  measured  angles,  ea  78*  IC  and  et=  66'  87% 
give  i  =  1-5748. 
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.f£inoKATiTB.  p.  406. — An  Btnphlbole  occuning  In  Uie  "heumlte"  of  Heum,  Norwaj.  1M7 
belong  here,  cf .  BrOgger,  Eruptivgestelue  d.  Krist.,  3,  08,  1896.  Reported  as  oocuniiig  in  Tuai. 
iee  ttglrite. 

lavestlgation  of  etcbing-figures,  R.  A.  Dal^,  Proc.  Am.  Acad.  Sc.,  34,  425>  18M. 

AsRibOXiTK,  p.  448.— From  near  Schwarzeuberg,  Saxony,  Frensel,  Mtn.  petr.  SDtth.,  16, 8B8L 
1896. 


AoniLABrfE,  p  1035. — Several  analyses  have  been  made  by  Genth  on  material  from  tbe 
original  locality;  tbe  purest  yielded  :  Se  18*90,  S  6-93,  Ag  79-41,  Cu  0*60  =  99'60  Dodecabedral 
crystals  gave  tlie'compoaition  of  argeiiUte,  with  Se  =  8'75  (S:8e=:7il).  Other  ciystalB  wen 
partially  ultered  to  Mephaoite,  etc.   Am.  J.  Sc.,  44,  S81,  1892. 

AXABANDITB,  p.  04.— Occurs  at  Tombstoae,  Arfzona,  in  large  but  rough  twinoed  cubic 
cryitnls  wilb  tetrahedral  facea;  O.  =  4  081.  4  040;  analysis  gave  (VolclceQlug):  S  80-91,  Hn  88-08 
=  99-94.    MoBCS  and  Luquer,  Sch.  Mines  Q.,  13,  286,  1892;  Closes,  Zs.  Er..  22,  18,  1898. 

Alktb,  pp.  827,  1023.— On  crystals  from  Revin.  Belgium,  see  Franck,  Bull.  Acad.  Bdg., 
ai,  008,  1891. 

Crystal logr A phic  and  oDtical  investigation  of  a  variety  free  from  calcium  from  lakous,  Crete, 
Tlola,  Mia.  petr.  Mitth.,  16,  135, 189S,  Za.  Er..  30,  423,  486.  1898.  Same  of  varieties  from  Rusaka 
localities,  ailiika.  Zs.  Er..  22,  08.  1898;  20,  509,  1886;  Vb.  Mln.  Oes.,  31,  I,  1891. 

Cleavage  and  partinu  investigated,  Peafleld,  Am.  J.  Sc.  48,  116,  1894. 

Etching- figures,  T.  L.  Walker,  Am.  J.  Sc.,  6,  188.  1896. 

See  also  Feld^ar. 

AlnandMUto.  8.  M.  Lotanttteh,  Ber.  Chem.  Oes.,  28,  3681, 1895,  and  Chem.  News,  69, 
348,  1894.— See  Avahte. 

AleitJ^Jerite.  A  resin  from  the  Ealuga  Oovrn.,  Russia.  Composition :  0  7S-5.  H 18-5, 
O  12  0.  Investigated  by  Alexjejev  (Yh.  Hin.  Ges.  St.  FeL,  29.  801,  1898)  and  named  hr 
Earnojitsky.  Zs.  Kr.,  24,  504,  1S95. 

ALL&inTB.  p.  632.— Crystals  described  from  Franklin  Furnace,  N.  J.,  Eakle.  Am.  J.  Sc.  47, 
480,  1892;  also  from  tbe  Harz  (oHhite),  Luedecke,  Min.  d.  Harzea.  444,  1896;  from  MinevillcL 
Essex  Co.,  N.  Y..  H.  Ries,  Trans.  N.  T.  Acad.  Sc.  16,  8S7,  1897. 

Forms  about  56  p.  c  of  a  granite  on  the  east  shore  of  Lao  &  Baude.  Obamplaln  Co.,  Qndiec 
Hoffmann,  Itep.  O.  Canada,  7,  18  R,  1894. 

Allingite  S.  Ateeng  [Arch.  Pharm..  232,  1894].  Jb.  Hilt.,  2,  864  nf..  1896.  A  foaall  loJft 
from  Switzerland,  related  to  succinite. 

Allophahb.  p.  688.— Analyses  of  Italian  Tarietlea,  G.  D'Aohlaidi,  Att.  Soc  Toac,  Proc 
Verb.,  March  18,  1896. 

Alstonitk. — See  BromlUe. 

AiiTAiTB,  p.  51.— Occurs  near  Ltddle  Creek,  West  Eootante,  Br.  Columbia.  HoffmanD,  Rep. 

G.  Canadn,  6,  29R.  1898 ;  also  on  Long  lake,  Yale  district.  B.  C.  (anal,  by  JohDSlon).  MI.,  S, 
11  R,  1895;  at  Choukpazat,  Upper  Burma,  Louis,  Min.  Mag.,  11,  315,  1897. 

Alitnitk,  p.  974.— Occurs  at  Tres  Cerritos,  Mariposa  Co.,  California,  in  an  alunite-quartsite. 
Turner,  Am.  J.  Sc..  B,  424,  1898.  At  Red  Mountnin,  Ouray  Co.,  Colorado,  In  aggregatioas  of 
minute  crystals  with  enargite,  etc.  Analysts  ;  SO.  88  98,  AUOi  39  08,  EiO  4-26.  :Na«0  4  41, 
HiO  18-8').  insol.  0  50  =  100-48.  E.  B.  Hurlburt.  Am.  J.  Sc.,  48,  180.  1894.  From  Enicker- 
Iwcker  Hill,  Custer  Co..  Colo.,  anal.,  Eakins.  Bull.  U.  S.  O.  Burv.,  90,  92, 1898. 

Aluroitb,  p.  635.— Tbe  deep-red  manganese  mica  from  St.  Marcel,  Piedmont,  bai  beat  ana- 
lyzed by  Penfleld,  as  follows  - 

SIO,     Al.O.     Fe,0.   Mn.Oi   MnO     MgO     E,0     Ka,0  H,0 

68-22      21-19      1-22      087      0  16      0  02      11-20      0-84      5-75  =  99-99 

For  this  the  formula  preferred  is  HR*(A10H)A](SIOi)«  with  R  =  MgOH.E  cbit-fly:  it  is  tbus- 
diatinct  from  othvr  species  of  the  mica  group.    It  is  monoclinic;  cleavage  basal:  lamtns  flexible. 

H.  =8.   G.  =  2-835-2-849.   Not  highly  pleocbroic  2E,  ~  50°  6'~ST.  Am.  J.  Sc..  46,  388.  1888. 

Akbeb. — See  Succikite;  also  the  new  names,  Allingite,  Burm&$,  CtdariU,  eto. 
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Ahfhibole,  pp.  865,  1026.— E.  tod  Enstz  divldeB  tbe  TailettM  here  Induded  into  three 
groups  according  to  prismatic  cleavage  angle:  Tremolite  seriei,  cleaTage  angle  66*  \&  to  6S*  85'; 
common  green  hornblende.  56'  310'  to  66'  86';  brown  haMltlc  homhlende,  60'  4W  to  66*  tiff,  Za. 
Kr.,  30.  664,  1899. 

A  discussion  of  tlie  variation  of  eztincttou-ftugle  in  tbe  prismatic  zone  is  given  by  R.  A.  Daly. 
Froc.  Am.  Acail.  Sc..  3<  811,  1899.  See  also  by  the  same  author  an  exhaustive  investigation  of 
etchiog-flgures  of  differeDt  members  of  tbe  amphibole  group,  ibid.,  p.  ZlA^isee  ^tUipttadtie  below). 

On. tbe  compositiuD  of  certain  rock-making  ampbiboles,  from  the  Sierra  Nevada,  California, 
see  Turner.  Am.  J.  Sc.,  7.  397,  18W.  AnalyiHa  (iS'TS  H|0)  of  amphibole  from  tbe  Durbucb  mica- 
syenite,  Sauer,  Beltr.  G.  Heidelberg,  Hitth.  Bad.  G.  LandesausL,  2,  S52.  Analyses  are  given 
also  in  many  petrograpblcal  memoirs,  Jahrb.  Min.,  «t  ai. 

Synthetic  ezpertanenta  leading  to  the  formation  of  this  and  other  species,  Doelter,  Jb.  Min., 
1,  1,  1897. 

Au  uuuRunl  variety  (monncllnlc-bemlbedral  or  tricliuicT)  occurs  Id  the  trachyte  of  Hontesanto, 
Itoly.  Franco,  Zs.  Kr.,  2b,  828, 1895;  Kend.  Accad.  Napoll,  Blay-June,  1895. 

1    n  m 

An  amphibole  having  the  composition  of  an  orthosllicate  analogous  to  garnet,  (R*.K)iRiSi(Oi) 
(cf.  syntagmatite,  Miu.,  p.  888),  lias  been  called  heutingtite  by  Adams  and  Harrington  (Am.  J. 
Sc.,  1,  310, 1896).  Occurs  in  grains  in  the  nepbellte-syenlte  of  Dungannon,  Hastins^  Co.,  Ontario. 
Optically  —  .  Birefringence  low.  t  nearly  coincident  with  i.  Ax.  pi.  |  b  (010).  Ax.  angle 
small,  80°  to  45*.  Dispersion  p  >  v.  Absorption  t—t>U.  Pleochroiam,  a  yw.-green;  t  and  t 
deep  bluish  green.   Analysis,  Harrington: 

810,   TiO,  AUG.  Fe,0.    FeO    MnO   CaO  MgO   K,0  Na>0  HiO 

G.  =8  438    84-18    I'SS     11-53    13*63    31-98    0  68    987     1-35    3-38    8-39   0-85  =  99-60 

Another  aluminous  amphibole,  from  the  gabbro  of  Pavone,  near  Ivrea,  Piedmont,  Italy,  inves> 
tigated  by  Van  Horn  Is  also  nearly  an  orthosllicate.  Oleavage-angle  56*  G.  =  8-3r7-8-323. 
ExtlDCtioo-angle  14*  SO'  to  15°  80*  on  i  (010).  Pleocbroism  strong:  u  light  yellow;  ft  brown,  Ung« 
of  red;  t  brown,  tinge  of  yellow.    Analysis  by  Dittrlcb: 

SiO.     TiO.    A1.0.    Fe,0.     FeO    MnO      OaO      MgO      E.0    Nb.0  H.0 

88<5e      tr.      14-91      4*01      10-67      (r.      11-76      18*06      0  63     2-87     S-79  =  100*27 


This  corresponds  nearly  to  RiRiSItOi«  or  RiRtSiiOu  (syntagmatite)  +  RtSlO*.  Amer.  GeoL, 
21.  370,  1898. 

An  amphibole  from  PhUlpstad,  Sweden,  has  been  called  ^iUpitadiie  by  R,  A.  Daly  (Froc. 
Am.Acad.  Sc.,  34, 488.1899).  Itshowianomalousetchlng-flguras  on  m  (110)  and  i(010)(^.,p. 
899);  pronounced  lonal  atractura;  small  optic  aztal  angle  (about  tSff);  also  unusual  pleochroiam  and 
absorption:  viz.,  s  light  brownish  green,  b  dark  yellow-green,  c  dark  blue-green;  ft  >  c>  a. 
It  is  optically  — ,  with  an  eztinctioo>angle  on  6(010)  with  ^  :s  -f- 16*  9^  (Na).  An  analysis  by  Pisaul 
gave: 

SIO.    TiO,    AI,Oi   Fe.Oi     FeO      MnO      CaO      MgO    Na,0     K.O  igo. 
46-30     0-84     7-84     7*66     15  80     163      13-80      8  40      0-89      0*87     0  70  =  100-83 

XXl^onUa  is  a  name  given  by  Or.  Platania  (Accad.  Sc.  Aclreale,  6,  1898)  to  a  variety  occurring 
In  minute  crystals  with  hematite  In  cavities  of  a  slag-like  rock  at  Acicatena  (Etna),  Sicily.  Form, 
angles  and  cleavage  like  amphibole,  but  characterized  by  light  honey-yellow  color  and  by  feeble 
pleocbroism.   Compositloa  undetermined.   Named  from  Xiphonia,  an  old  town  near  tbe  locality. 

See  Rieht0rii«  (astochite);  also  other  species  of  the  group;  new  names  are  Cataphoriie 
(Kataforite),  OmaOe,  SMluifle. 

Analoite,  p.  695.— Crystals  described  from  the  Harz,  Luedecke,  Min.  d.  Harzes,  676, 
1896.  Also  from  Boylestone  Quartr,  near  Barrhead,  Renfrewshire,  Scotland;  doubtful  forms 
s  (548),  i  (431).  also  (382).    Heddle,  Trans.  Edlnb.  G.  Soc,  7,  341,  1897. 

Optical  structure  investigated,  Monte  Somma,  P.  Franco,  Glom.  Min.,  3,  282,  1893.  Same, 
from  Monte  Catlul,  G.  D'Acbiardl,  Att.  Soc.  Tosc.,  Pisa,  1897.  DUcusslon  of  optical  structure, 
with  telation  to  a  new  artiflcial  silicate,  G.  Friedel,  Bull  Soc.  Mbi.,  19,  14,  6,  1896;  also  with 
reference  to  effect  produced  by  loss  of  water.  tMd.,  pp.  94,  868.  Further  dlscassion  of  optical 
stnicture,  especially  in  relation  to  leudte,  Klein,  Ber.  Ak.  Beriln,  290, 1897,  and  Jb.  Min.,  Bell.- 
Bd.,  11,  474,  189. 

Analysis,  from  Friedersdorf  on  the  Lahn,  Brauna,  Jb.  Min.,  3,  4,  1892.  From  the  Plauenschen 
Gmiid,  Dresden,  Zscbnu,  Abb.  Ges.  lais,  p.  94,  1893. 

Occurs  in  a  dike-rock  at  Hamburg,  N.  J.,  derived  from  leucite.  Kemp.  Am.  J.  Sc.,  46,  308, 
189:1  Also  in  aoalcite-diabasB  of  San  Luis,  California,  Fairbanks,  Bull.  Dept.  Geol.  Univ. 
California,  1,  273,  1896. 

Present  as  a  primary  constituent  In  certain  Igneous  rocks  (monchlqulte),  Pirason,  J.  Geol.,  4, 
679,  1896 ;  also  in  an  analclle-basalt  near  Crippfe  Creek,  Colorado,  Cross,  J.  Geol.,  6.  684,  1807. 
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AnxTAn.— See  OetaMtrit*. 

AiTDALUBiTB,  p.  496.— CrvsUlB  from  the  Pitzthal,  Tyrol,  thow  tbe  new  fomu.  iVBSXh.  <(018)l 
«  (054).  «  (082),  X  (113).    Haefele.  Za.  Kr.,  23,  661,  1894. 

A  variety  of  cbiaatollte  from  tbe  ciyitalllne  Bchlsls  of  tbe  region  nortb  of  Ladoga  Lake  in 
eastern  Fluland  Is  called  maUe*ite  br  J.  J.  Sederholin.  The  large  nodulesshow  a  Malteeecravef 
wedge-Bbaped  parte  of  pure  material,  aepaiated  by  areas  of  impure  material.  Q.  FOr.  FDrh.,  18, 
890,  1896. 

A  variety  containing  6-91  p.  c.  Hn,Oi  is  called  Manffanandalttnis  by  H.  BilckstrOm.  Ocean  in 
mnscoTite-quartzite  of  'Vestau&,  Swetlen,  differs  from  ordinary  andalusite  in  Its  grass-green 
color  nod  strong pleocbrolsm:  c'(d)  and  b  (5)  blue-green,  a  (i)  pure  yellow  and  most  alisorbt-d. 

Inve-otlgation  of  a  miueral  related  to  andnlusite  and  dumortierlte,  from  the  granite  cif  tlie 
Argentine  Republic,  It  is  marked  by  deep-red  pleochroism.  Romberg,  Jb.  Hio.,  Betl  -Bd.,  & 
840,  1898. 

See  also  Wettanite. 

Andbsinb.  p.  883.— Stenzeiberg,  Siebengeblrge,  crystals  described  (new  form,  l90).  Bun,  Jh 
Hin.,  1,  36,  1898.    See  also  ^o^or. 

Andorito.  J.  A.  Krenner  [Math.  term.  firtesitO,  11,  119,  1892].  Zr.  Kr..  33,497,  1894;  (7.  T, 
i>K>r and  L.  J.  Spencer,  Mln.  Mag., 11.  386. 1897:  and  Zs.  Kr..  29,346.  Sundtite.lF.  C.  Br<mfer,ZL 
Kr..  21,  WA.  1898;  PShlmann.         34,  124.  1894.    Webaerite,  SUUner,  ibid..  24.  125.  1804. 

Ortborhombic.  Axes  ti:h:h-  0  6773  : 1  :  0*4458.  100  A  110  =  84°  ej',  001  A  101  ~  38'  211', 
001  A  Oil  =  24' 1|'.  Forms:  a  (100).  6(010).  e  (0(11);  ^(610),  ^(510),  n  (210).  o  (320).  » (110), 
i  (230),  *  (120);  A  (102),  6(805).  O"  (203).  «■  (405), /(lOl).  «{302).  A  (301).  ^  (902);  a  (Oil),  r  (048), 
«  (082),  y  (021).  yf08I);  w  (112),  ;r  (228).  p  (IJl),  «  (832).  ?  i221).  ,j  (381);  #  (211).  «  (864).  r  (121), 
e(862);  ib(1«2);  jS  (181);  a  (162);  ;(2-21-7).  Angles:  W  -  68°  l^,  #' =  66*  43',  ry  =  48' S", 
pjf'  =  106'  26',  ee'  =  •85"  87^',  w"  =  •23'  64f . 

In  aggregates  of  bighly  modified  prismatic  crystals,  tabular  )  a  (100);  faces  in  prismatic  zone 
Tertlcall'y  striated.    Also  massive. 

Cteuvage  none.  Fracture  roncboidal.  Brittle.  H.  =  8-S'5.  G.=6*50.  Luster  metallic,  bril- 
liant.  Color  sieel-gmy.   Streak  bla<  k. 

Coropositlou,  PbAgSbtS.  or  2PbS.AgiS.8SbtSt.  Analyses. — 1,  Loczka;  quoted  by  Kreooer. 
8,  8,  G.  T.  Prior.   4,  P.  J.  Mann,  quoted  by  Stelzner  (also  other  anals.  on  less  pure  material). 

O.  B  Bb        Pb         Ag       Cu  Fe 

1.  FelsObanya  5  S41         S8-S8      41-91      32  07      11-81      0-69      0  70  insol.  0  04  - 100-01 

2.  "  8:88  28  19  41-76  31-81  11-73  0-78  1-46  =  99-67 
8.  Oruro  5*877  83  06  41-31  24  10  10  94  0  68  0  30=90-39 
4.      "  23  10      40-86      24  30      10-25      0  65      0-63  =  90-69 

First  described  by  Krenner  from  FelaObanya,  Hungary,  where  it  occurs  with  stibnite.  quartz, 
and  sphalerite,  alsobaiite  and  manganosiderite.  Also  found  at  the  allTer-tin  mines  of  Omio, 
Depiirt.  of  Oruro,  Bolivia,  esi^eclally  the  Itos  mine  (webneiite)  with  stibnite,  pyrite,  etc.  The 
name  Andorite  Is  given  for  Audor  vou  Semsey ;  Sitndtite,  for  the  mining  director  L.  Sundt; 
Webnerite,  for  the  mining  engineer,  A.  Webner. 

Tbe  identity  of  andorite.  snndllte  and  webnerite  was  established  by  Prior  and  Spencer. 
The  observed  list  of  fcirms  is  that  given  by  them ;  the  position  and  fundamental  an^es  are 
those  of  BrOgger  (sundtite).  It  is  to  be  noted  that  the  analysis  of  "sundtite"  by  Theeen,  quoted 
by  HrOgger  and  wliich  shows  only  a  trace  of  lead  (O  =  5'50X  It  Is  now  stated  was  Dot  made  npoa 
measured  crystals,  hence  it  appears  to  represent  another  species. 

ANOI.B8ITB,  p.  907. — Crystals  described  from  the  Altai,  new  form  (016),  Jeremejev.  Vli.  Hin. 
Ges..  29,  174,  1802.  Crystals  from  unknown  source  show  the  new  form  JT  {25^},  L.  J.  Spencer, 
Mln.  Hag.,  11,  197,  1899. 

Occurs  at  the  Wellington  mine.  Bear  Lake,  West  Kootanie.  Br.  Columbia.  Hoffmann.  Ref.  G. 
Canada,  6,  27  R.  1802-93. 

A  mineral  having  tbe  form  of  anglesile,  associated  with  the  lx>l£lte  of  Boleo.  Lowt-r  Cali- 
fomla,  is  shown  by  Gtentfa  to  have  tbe  composition  2Pb8O«.Ca804.3HtO.  and  to  be  a  mechanical 
mixture  of  aagleslte  and  gypsum.  An  origin  from  a  possible  mineral  8Pli80«.Ca8O«  is  sut^ 
gesled.  Am.  J.  Sc..  46,  82,  180&  See  also  Mallard,  Bull.  Soc.  Min.,  16,  105,  1898.  TbU  snb- 
Bliince  has  been  railed  b<mgli$iU  by  Oumeuge,  after  M.  de  La  Bongllse  (cf.  I^roiz,  Bnll.  Kiia. 
d'HIst.  Nat.,  43,  1802). 

Anhydrite,  p.  010. — Molecular  properties  Investigated,  also  of  other  species,  UQeee.  Jh. 
Min..  1.  71.  1898. 

Refractive  Indices,  Zlmanyl,  Zs.  Kr.  22,  841,  1808. 

Deposits  of  anhydrite  and  gypaum  of  Oulz  described  by  Colombo*  Att.  Accad.  Torino^  3% 
770.  1^-^ 
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Formation  discussed.  R.  Brauns,  Jb.  Hin.  2,  307,  16M.  Occurs  Id  bluish  tabular  masses  lib 
cavities  io  trap  rock  at  Larrabee's  quarry,  NorthamptOD,  Uasa.  Emenwn,  Bull.  U.  S.  O.  Surr., 
136,  26,  1896. 

Anorthtte,  p.  887. — Occurs  nt  Buck  Creek,  Clay  Co.,  N.  C,  analysis  by  C.  H.  Baskerrille, 
quoted  by  Pratt,  Am.  J.  Sc.,S,  138, 1898.  Occurs  witb  epidote  at Fbippsburg,  He.,  Clarke,  Am- 
J.  Sc.,  48,  420,  1894.   Frtwi  Raymond,  Me.,  anal..  Helvllle,  Bull.  IT.  S.  G.  Surv..  113, 110, 1898. 

See  also  Feldspar . 

Akorthoclasb,  p.  834. — Analysis  from  acmite- trachyte  of  the  Crazy  Mts.,  Hontana,  Hille- 
brand,  quoted  by  Wolff  and  Tarr,  Bull.  Mus.  Comp.  Zool.  16,  337,  1898. 

BrOgger  proposes  tbe  name  toda-mieroeline  (Natronmikmklin)  and  discussea  relation  to  other 
allied  feidpani,  BniptfTgest.  d.  Krisiiauiagebletes,  3,  11,  1898. 

Akthophtllitb,  p.  884.— Occurs  at  BakerBville,  N.  C,  la  dunite;  cmtals  analyzed  by 
Baskerrillt!  yielded  results  identical  with  those  of  Penfleld  (aiiat.  1.  p.  385) ;  ft  is  concluded  that 
the  laller's  specimens  came  from  this  localily,  Pratt,  Am.  J.  Sc.,  6,  439,  1898. 

Gedrite  (14  p.  c.  Al»Oi)  occurs  as  a  conrse,  granular  rock  near  Harris's  Softpstotie  quany, 
Warwick.  Mtiss.  Emerson,  Bull.  U.  S.  O.  Surv.,  126,  86,  1896  (nnal.,  Schneider,  EakinsJ.  On. 
gedrite-whist  from  Tester  Silfberg,  Sweden,  see  Welbull.  O.  PSr.  FOrh.,  18,  877.  1896. 

Inrestig^ion  of  etching-figures,  B.  A.  Daly,  Proc.  Am.  Acad.  8c.,  34,  434, 1889- 

See  alio  Atbettv*  and  VaUHts. 

Afatite,  pp.  763,  1037.— <Wst. — From  the  granite  of  Alzo,  Lake  Orta,  Italy,  G.  StrQver, 
RiT.  Min.  Itnl..  12,  03.  1898.  Fmm  ZOptau,  Graber,  Min.  netr.  Mlllh..  14.  369,  1894.  From, 
ihe  emerald  mines  io  the  TJriil,  witli  (8087)  Jeremejev.  Vli.  Min.  Ges.,  Prot.,  33,  65,  1895. 
Elba,  Artini,  Riv.  HIn.  Itiil..  16,  16.  1896,  and  Rend.  Accad.  Line.  4  (2),  259,  1895.  Crystals  of. 
manganapatite  (5-95  p.  c.  MuO)  from  the  Vestanfi  mines,  Sweden,  gave  Weibull  ex  (0001  A 
1011)  =  40'  17'  20''.    G.  FOr.  Forli.,  20,  68,  1898. 

Twin  crystals  with  tw.  pi.  $  (1 131),  inclusions  in  tbe  andesite  of  Mt.  Starro,  Algeria,  are  notedt 
by  Washington,  J.  Oeol.,  3,  35, 1895. 

Discussion  of  vicinal  faces.  Earaojllsky,  Vh.  Hin.  Ges..  33,  65. 1895. 

Ocnnp. — Composition  discussed,  Kammelsberg,  Jb.  Min.  2,  88,  1897.  Analyses  of  many 
apecimens  and  discussion  of  variation  in  compoution,  OarnoL,  Bull.  Soc.  Min..  19,  185,  1896 ; 
Ann.  Mines,  10,  187,  1896,  (also  other  phosphates,  ib..  8.  821,  1886,)  and  C.  R..  122,  1879,  1896. 
Montebras,  analysis  of  blue  variety,  Carnot,  Bull.  Soc.  Min.,  19,  314, 1896.  Ceylon,  ocfnirrlDg 
with  graphite,  Jaunasch  and  Locke,  Zs.  anorg.  Ch.,  7,  154,  1894. 

ApHTmTAUTB,  p.  897. — Vesuvius,  natural  crystals  seem  to  be  in  part  rfaombohedral.  In  part 
oTthorhombic  and  biaxial,  P.  Franco,  Giom.  Min.,  4,  151,  1898. 

APOPH7i.LtTB,  p.  666. — Oryst.— Harz  Mts.,  Luedecke,  Min.  d.  Harzes,  673, 1890.  Eimberley, 
8.  Africa,  new  forms,  €  (119).  x  (338),  k  (883),  Currie,  Trans.  Ediob.  G.  Soc.  7,  352,  1897. 

Collo,  ConstaDtiue,  Algeria,  crystals  descril>ed  and  analysis.  Genttl,  Bull.  8oc.  Min.,  17,  11^ 
1894.  No  fluorine  was  found  ;  Friedel  also  remarks  on  its  absence  while  be  obtains  an  ammonia* 
cal  reaction,  ibid.,  p.  143.  A.  E.  MordensklOld  found  fluorine  in  the  Colin  mineral  examined  by 
bim  ;  he  also  sbowa  that  the  presence  of  ammonia  was  early  established  (1805,.  Rose),  Q.  F6r.. 
F5rh.,  16,  579,  1894. 

Discussion  of  optical  propei-ties  as  influencod  by  bent  and  pressure,  Klein,  Jb.  Min.,  2,  166,. 
1892  (also  less  complete  in  Bt-r.  Ak.  Berlin,  1892.  p.  217). 

AnaL— Grftngesberg.  Hallber^,  G.  FOr.  FOrh..  16,  337.  1893.  From  the  "blue  ground"of 
Koppiesfonteiu,  near  Jagersfouiein,  So.  Africa,  J.  A,  Leo  Henderson,  Min.  Mag.,  11,  818,  1897. 
From  the  Grand  Marais,  Miun.,  Berkey,  38  Ann.  Rep.  G.  Surv.  Minnesota,  1894,  p.  195.  See  also 
above. 

Abagontte,  pp.  381, 1037.— Oryst.— Neus8argue8(CHntR]).  Gonnard.  Bull,  Boc.  Min.,  14, 188, 
1891:  16,10,  1893.  Framont.  new  forms  (573),  (231),  (341),  (8  11 -3),  and  others  doubtful.  StOber 
[Milth.  G.  Landes.  Elg.-Lollir.,  4, 113, 1894],  Zs.  Kr  ,  27.  531.  Moute  RamnMO.  LIguria,  Italy,  new 
ioriiis  (430),  (570),  (073),  {05-J),  (syi),  (512),  (9  21B).  (413).  (3-2-12).  1481),  (24  35-1).  (342),  (7-10-3), 
(852),  (138),  (271),  Negri,  Riv.  Min.  Ital.,  16,  65.  1H96.  Harz  Mts.,  (0-1-12).  Luedecke.  Min.  d. 
Harzes,  888.  1896.  Chaudfontaiue,  Belgium:  G.  Cesflto,  Mem.  Acad.  Belg.,  63,  1897.  From  the 
amianthus  deposits  of  Val  Lanlerna,  Italy,  with  doubtful  new  forms  (17-16  0),  (11  18  0),  (16-23'1). 
Bnigoatelll,  Riv.  Uin.  Ital.,  16,  61,  1898.  and  Reud.  Ist  Lombardo.  30,  1116, 1897  (also  Zs.  Kr., 
31,  56,  1899). 

Crystals  from  Sicily  are  referred  to  the  monocUnic  system  by  Viola,  Zs.  Er.,  28,  336,  1897. 
Determination  of  the  beat  of  formation,  Le  Chateller,  C.  R..  11,  390,  1898, 


TamomtaiU  in  crystals  from  Tamowitz  described  with  3-2  to  4-8  p.  e.  PbO,  Traube,  Zs.  G 
Ges.,  46,  64,  1894. 
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Arftbdbonitb,  p.  401. — InTeatlmtioD  of  etchiDe-figures,  also  tA  other  members  of  the  amphtp 
bole  graup,  R.  A.  Daly,  Proc.  Am.  Acad.  Sc.,  34.  404,  1889. 
See  also  OatapAorita. 

Abotboditb,  p.  160.— SbowQ  by  Penfleld  to  be  iBomeblo  and  tetrabedral,  not  moooclliiic  In 
■CTyitaDIzation.  The  faces  m  and  o  (flg.  1,  p.  160)  belong  to  the  dodecahedron,  d(llO)  ^/aud  ito 
the  tetrabedruD  o  (111),  and  f  to  (Sll).  Am.  J.  Sc.,  46,  107,  1893,  and  47,  451.  1894.  Cf.  Wvis- 
bacb,  Jb.  Min.,  1.  98,  1894.  The  minerul  described  by  Penfleld  wus  froui  BoliTta,  and  wu  first 
named  eanfieldite,  on  the  supposition  that  It  was  a  new  species,  like  argyrodite  in  compoeilion,  bat 
Isometric :  luter  this  name  (see  this  Appendix,  p.  18)  was  trausfernd  to  another  sulpbosrsnnate 
of  analogous  compoaition  also  from  Bolivia.  Penbeld  shows  that  the  formula  of  argyrodU«  ii 
AgtOeSi  or  4AgiS.CteBa  =  Sulphur  17-1,  germaDium  6'^  stiver  76-5  =  100.   Analyses : 

S  Qe  Ag  Fe,  Zn  Insol. 

1.  Bolivia    G.  =  6'26        (»)  17-04        (|)  6-55  76  05        (|>  013  O'M  =  10(M)6 

8.  FraibergO.  =616  16-07        (1)6-64        (|)  79*55  0  24      Hg0-84=  M-74 

A  Btanniferous  argyrodite  from  Aullagas,  Bolivia,  described  by  Prior  and  Spencer  (Hia.  Msg., 
13,  6,  1896}  occurs  in  regular  octahedroas,  in  part  spinel-twins ;  also  In  twinned  dodecabedroni. 
6.  =  6-19.  Composition  as  given  above,  but  tie  :  Sn  =  6 :  S.  Analysis,  Prior :  8  16-45,  Oe  4*9^ 
:8n  8-86.      74-20,  Fe  0-68,  Bb  fr.  =90-68. 


Arbrnic,  p.  11. — Occurs  at  Akadanimnra,  Obn<^ri,  Japan,  Id  rhombohednl  cryslalt,  Frenzel, 

Hln,  petr.  Hitth.,  16,  530, 1896. 

Arbbnoptbite,  p.  07. — Welbull,  after  an  Investigation  of  the  mineral  from  various  Swedidi 
localiUes  (also  Freiberg),  concludes  that  the  composition  and  form  vary  somewhat  for  different 
occurrenceB,  but  the  species  (when  pure)  has  tbe  formula  Fe(As,S) ;  welt-formed  crystals  often 
enclose  impurities.  ZIs.  Kr.,  20, 1. 1891.  Scherer  has  made  a  still  more  extended  fovatigation  of 
the  form  and  composition  of  the  mineral  from  many  localities  ;  he  finds  crystals  often  impure, 
hoving  a  zonal  structure,  but  aside  from  this  he  concludes  that  tbe  composition  is  ezpreaed  b; 
mPeSi  +  nFeAsi  witli  m  :  n  =  1  :  1  nearly.  No  simple  relation  between  axial  ratio  and  compo- 
sition was  found.  The  list  of  forms  (p.  888)  contains  the  following  not  given  in  Min.,  p.  W: 
«(S10).  C{0-17  3).  e(054).  Zs.  Sr.,  31,  854,  1898.  See  also  {dim.  ib.,  02,  61,  1888;  aoalyaiB  of 
crystals  from  Weiler  in  Eisass. 

The  composition  of  this  and  related  species  has  been  also  discussed  ^  Rammelsberg,  Jb. 
Min.,  2,  45,  1897 ;  by  Starke,  Shock  and  Smith,  J.  Am.  Ch.  8oc.,  19,  948, 1897. 

■  DanaiU  occurs  In  Graham  township,  Algoma.  Ontario  (analysis  by  Johnston  with  4  p.  c. 
■Co.  0-9  Ni),  Hoffmann,  Rep.  G.  Canada,  6,  19  R..  1889-90.  Also  occurs  at  the  Evening  Stsr 
mine.  Trail  creek.  West  Eootenay,  Br.  Columbia,  ib..  8,  18  R,  189S. 

Abbebtub,  p.  866. — Investigation  of  various  aabestiform  mineials,  many  of  which  are  shown  to 
belong  to  flbroui  anthophylllte.  Merrill,  Proc.  U.  S.  Nat.  Mus.,  18,  881,  1806w 

Asoharite.  IT.  At(  [Ch.  Ztg.,  IB,  887, 1691].  Zs.  Er.,  M,  686. 1894.  Found  In  vrfalte  lumps 
with  boracite.  In  kainite  and  halite  at  Scbmldtmannshall  near  Aichenleben.   The  lumps  an 

made  up  of  microscopic  grains  showing  no  crystallization.  G.  =1*85-1-95.  Nearly  Insoluble 
in  water  and  more  dltQcuUly  soluble  than  stassfurtite  in  acids.  Composition  of  material  freed 
from  other  salu  by  water  8Mg,BiOi.3H.O.   Analysis :  |  B,0,  49-2,  MgO  42-8,  H.O  8  0  =  100. 

Abtochitb,  p.  1027.— The  brown  variety  oi  this  suppoeed  new  kind  of  ampbibole  is  identical 
with  Breithaupt'3  ricbterite  (p.  891),  cf.  Hamberg,  G.  FOr.  FOrh.,  13,  801,  1801:  Sl&gren,  A.. 
14.  258, 1892.  The  latter  author,  however,  suggests  the  name  natronriehUrite  for  the  blue  variety, 
which  coutidns  more  soda  and  less  potash  than  tbe  brown.   Bee  RichteriU. 

Abtrakanitb,  see  BIddiu.   Ealivh-astbakakitk,  see  LeomU. 

Atacamitk,  p.  173.— Crystals  from  Sierra  Gorda,  Chili,  examined  by  Q.  F.  Herbert  Smftb, 
are  prismatic  In  habit  with  the  pyramids  r  (111)  nrid  n  (131)  pmmineut ;  «(0I1)  small;  a  new 
pynimid  h  striated  |  edge  A/«  in  part  corres|)ouds  to  (182).  The  axial  ratio  calculated  from 
excellent  measurements  lad:b-A=  0*66130  : 1 : 0-ISSOA.  Other  more  complex  ciyslals,  also  from 
Abicama,  show  0(181),  p  (448),  a  (332)  and  forms  with  doubtful  Indices.  Min.  Ma^..  12.  15. 
1808. 

AtraBLiTB,  p.  847. — Crystallized  specimena  of  this  hitherto  doubtful  specie*  examined  bv  Prior 
and  Spencer  establish  its  character,  Min.  Mng.,  11.  16,  1805. 

Monoclinic  with  the  forms  a(100L  ftfOlO),  e(OOl).  m  (110),  iE  (101).  r  (Oil),  n(118),  0(112).  and 
•Others  doubtful.   Axial  ratio:  d  :S  :  j=  1  6410  : 1  : 1  2706,  A  =  67' 88^'.   HaUt  tabular  |«: 
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«lto  triangular  and  tabular  |m  or  prismatic  wlih  e  and  id  equally  developed.  Clearue:  m 
perfect ;  « (iOl)  leis  perfect  Fracture  uuevcD.  Brittle.  H.s4-6>6.  O.  =sa-696.  Luater 
Thnoni.  ColorfaM  to  white.  Optically  +•  Ax.  pi.  1 6.  Bx,  a  ^  »  -  M*.  2^  =  84*  49^.  Indloei : 
as^l*671M,7(  =  l-6789,  ^-1^877- 

Gompodtlon  :  A]POt.A](OH)i  or  8AI|0..P,0..8H|0.   AnaljHi,  Prior : 

P.O.  A1,0,  CaO  H,0 

1.  84-60  61-40  O  il"  18-77=  M-88 

9.  86*88  60  28  0-90'  13  08=  100*44 

*  Probably  foreign  to  the  mineral. 

The  apedmens  examined  -were  from  Machacamarca,  near  Potoei,  Bolivia,  where  it  occurs  with 
bournonite,  octahedral  pyrite,  zlnlceulte,  etc.  The  original  mineral,  described  by  Blomstrand,  wai 
from  Weataui,  Sweden  ;  hla  results  are  here  confirmed.  Augelite  also  occurs  In  Bolivia  at  the 
silver  mines  of  Tatasl  and  Portugalete,  province  of  Sudchlchas,  dept.  of  Potosl  (Spencer,  Mln- 
Hhg.,  12.  1. 1896). 

AuBiCHUiOiTX.  p.  898. — Analysis,  Torreon,  Chihuahua,  Mexico,  Collins,  MIn.  Ma^,  10,  15, 
1803.  CampigUa  luriUma,  also  optical  examination,  O.  D'Adilardi,  Att,  Soc  Tosc,  Mem.,  16. 
8,  1888. 

Atautk.  p.  617.— An  analysis  gave  Losanitsch  (Ber.  Ch.  Oes.,  38,  2681,  1895,  and  Oh.  News, 
69,  348,  1894)  the  resulu  below  (1).  According  tu  the  author  the  so-called  miiorin  ot  Breit- 
haupt  (1888)  is  derived  from  the  alteration  of  avallte  and  ia  a  mixture  of  two  minerals,  to  one 
of  which  (2)  he  Umlls  this  name,  tlie  other  he  calls  AlexandroliU,  anal.  (3). 

810,  Al.O.  Cr.O,  re,0,  MgO  K,0  H.O 

1.  AwiUU           54  66  30-46  10  88  1-18  3  0«  4-61  6-66  =  90-61 

3.  MOottn          46-87  80  18  9-7S  0*91          tr.  tr.  18'76  =  100*97 

3.  Al^nOroUU  D3-07  20-76  18-74  8-39         tr.  tr,  10  88  =  90-67 

HUoeIn  Is  described  as  having  a  bluiah  gray  color ;  under  the  mleroecope,  tnuaparant,  crystal- 
line. Insoluble  In  acids.  JUialysis  (3)  made  of  material  dried  at  180".  Alexandrollta  Iiaa 
a  green  color,  opaque,  amorphous.   Soluble  in  hydrochloric  acid.   Also  dried  at  130*. 

JUnriTE,  p.  537  — Oiyat.— Nordmark,  Sweden,  new  forma  S  (ISO),  r  (130),  t7'(061),  i?(061), 
Z{441),  Q  (837).  X  (^),  Hj.  Sjogren,  BuH.  G.  Inst.  Upaala.  1, 1,  1898  and  O.  FOr.  FOrh.,  14,  949, 
1893.  Bourg  d'Oieana,  Dauphlni,  Oonnard  and  Oftret,  Bull.  Soc.  Hbi.,  16,  71^  1898.  Quenast, 
Belgium,  Franek.  Bull  Aoad.  Belg.,  36,  17, 1898.  Hars  Mts.,  Luedecke.  Min.  d.  Huxes,  464, 
1806. 

Etcbing-flgurea  Investigated,  T.  L.  Walker,  Am.  J.  Be,  6,  180,  1806. 

Composition  discussed,  Rheineck,  Za.  Er.,  22,  375, 1808.  Analyses  by  Mauzeliui  of  varieties 
from  Nordmark  and  Dannemora  and  discussion  of  composition,  Hj.  SJ&gren,  G.  F6r.  FOril.,  17, 
S70.  1805.   Bourg  d'Oisans,  analysla.  Jannasch  and  Locke,  Zs.  anorg.  Ch.,  6,  V7,  1894. 

Occurrence  iu  the  Pyrenees  described,  Lacrolx,  C.  R.,  116,  789,  1892. 

AzURTTB,  p.  295.— Oryst.— From  Laurlon,  new  forme  /{S06),  r(4oa),  Tr(806),  Zimfioyt,  Zs. 
Kr.,  21,  86,  1893.  Willow's  mine,  Pretoria,  Transvaal,  new  forma  A  (01 -10),  t  (268).  IT (1-8*16). 
Molengraaf.  Zs.  Kr.,  22,  156,  1808.  Mineral  Point,  Wis.,  new  forms  c  (807),  ft  (308),  b  (9-13-8), 
Hobbs,  BuU.  Univ.  Wisconsin,  1,  145.  1805,  and  Zs.  Kr.,  36,  970,  1898. 

BABtKOTOinTE,  pp.  881,  1027.— Occurs  In  minute  cfystals  on  gneiss  at  Buckland,  Haas., 
Emerson.  Bull.  U.  S.  O.  Surv.,  136,  83,  1896  (anal,  by  Schneider). 

A  pyroxenic  mineral  from  the  "  mljaklte  "  (augite^desite)  of  the  Island  of  Mijakeahtma  li 
Interpreted  by  Petersen  as  being  a  mangaulferous  bablngtonlt^  Jb.  Hamb.  Wiaa.,  8,  49,  B8, 

1800. 

BoddaoUta.  a.  Ohr.  Eifff>mann,  Bep.  O.  Canada.  9,  11  R.  1896;  Am.  J.  Sc.,  6,  374, 1886. 
Occurs  In  small  isolated  scales  embedded  in  a  plastic  clay  near  Baddeck,  Victoria  Co.,  Nova 
■Scotia.   G.  =  8-353.   Luster  pearly.   Color  copper-red.   Streak  Ulc'red.   Analysis,  R.  A.  A. 

Johnston : 

SiO.         A1,0.       Fe.0.        OO        MgO        E,0       Na.0  H|0 

48-06        18-66        86-83        1-17        8*65        8*47        0-83        8*78  =  90*93 

Ratio  for  RO  :  R,0, :  SiO, ;  HiO  =  1:8:8:2,  or  formula  H4R(Rl)iSi.O..,  the  qtiantivalent 
ntio  for  which  (8  : 4)  approximates  to  some  inuscovites,  to  which  It  is  referred  as  a  ferruginous 
variety.  B.  B.  fuses  at  4*0  to  a  shiny  black  slag,  becoming  magnetic.  Decomposed  by  strong 
iiydnichloric  acid  with  separsilon  of  slimy  silica. 
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Baddeleyittt.  L.  Sietehtr.  Katare.  46,  620.  1892;  Hin.  Mag..  10,  148,  1898.  Brazflit^ 
Huuak,  Jb.  Hfo.,  3,  141,  189S;  1,  89,  1898;  Mio.  petr.  Hittb.,  14.  895.  1805. 

MoDocUiifc.  Axes  A.^:h  =  0  0871  : 1 : 0-S114:  fi  =  «8r  Uk'  =  001  A  lOO  Hussak.  100  A  HO 
=  •44*  174'.  001  A  101  =  *29'  4i'.  001  A  Oil  =  26'  48f'.  Observed  forms:  a  (100).  6  (010),  efOOl); 
«{110).  i(2:i0),  A  (120),  #  (203).  <  aOl),  a;  (SOU  as  tw.  pi,,  r  (101).  a  (201);  «  (021);  p(221);  n  (111). 
Angles:  mm'"  =  88'  35',  a'r  -  69°  41',  dd'  =  90°  37',  cm  =  83°  44*'. 

Crystftla  usually  twins:  (1) « (100)  most  common,  also  as  polysynthetlc  twinning  lamella; 
(2)fn(U0)  both  contiict-  and  penctratloii-twins,  also  ns  thin  lamellae;  (8)  x  i20I)  ruther  rare. 
Habit  tabular  I  a.  CloaTiige:  e  ratlier  perfect;  b  much  less  so;  also  parting  |  m.  II.  —  6'5. 
Q.  =  5'5  Husaak;  6'025  Fletcher.  Luster  greasy  to  vitreoiis,  on  opaque  crysliil  nearly  suhmt-tallic 
resembliag  columbile.  Color  variable,  fn>in  color]e^s  to  yellow,  brown  and  iinally  blacb  and 
opaque.  Streak  wblte  to  bmwtsli  wbite.  Pleochrofe.  Optically  — .  Ax.  pi.  |  b.  Bx.  inclianl 
to  h  about  + 18'  Fletcher.   Dlspersiou  inclfQed.   Ax.  anele  large,  SB  =  70*-75*. 

ComposItloD,  zircon  dioxide,  ZrOi.  Analysis,  0.  W.  Blomstrand.  quoted  by  Husaak,  Jb.  HIo., 
1,  89,  1803: 

ZrO,         SiO.        Al.O.      Fe.O>        CaO        MgO        Alk.  ign. 

96-52        0-70        0-48        0'4t        065        0*10        0*42        0  89  =  99'5S 

Of  the  ancessory  constituents  aboTe  given,  only  the  iron  belongs  to  the  mineral  itaeir;  the  Taria> 
tlon  in  color  is  probably  due  to  Tariatlon  la  amount  of  iron. 

B.  B.  nearly  Infusible,  glows  brightly;  reacts  faintly  for  Iron  with  borax.  Wben  cooled  sud- 
denly and  pressed  flat  in  the  bomx  bead  microlites  and  microscopic  crystals  are  formed.  Insoluble 
in  acids;  only  slightly  attacked  by  concentrated  sulphuric  acid  if  In  fine  powder.  Decompfwed 
by  fusion  with  acid  potassium  sulphate. 

First  identified  by  Fletcher,  and  described  both  as  regards  form  and  composition,  on  a  sli^Ie 
fragment  of  a  crystal  (8  grams)  from  the  gem  sands  of  Rukwana.  Ceylon;  gelkielile  was  obtained 
from  the  same  source.  About  the  same  lime  discovered  by  Hussak  from  Brazil  and  named 
brasilite,  but  the  composition  was  only  later  correctly  determined  by  the  analysis  of  Blomstraod. 
The  Brazilian  miDeral  occurs  as  an  accessory  constituent  of  a  decomposed  magnetite-pyroxenite 
(}acupiranglte  of  Derby)  of  the  magnetite  deposits  of  Jacupiranga,  on  the  branch  of  the  same 
name  of  the  Rio  RIbeira,  State  of  SOo  Paulo.  It  is  associated  with  magnetite,  apatite,  peroTskiie. 
Ilmenite,  titauite,  microlite,  zircon,  etc.  Also  identiRed  as  an  accessory  constitneot  of  a  rock 
resembling  iacupirangite  from  the  nepbelite-syenite  region  of  AlnO,  Sweden,  cf.  Hunak,  Jh. 
Min..  a,  238.  1898. 

Named  after  Mr.  Joseph  Baddeley,  who  brought  the  specimen  from  B^wana. 

Baootitic.  —  Green  pebbles,  Identified  as  llntonite  from  Bagot,  Ontario.  See  Egleslon, 
Cat.  Min..  102,  1889  (1887);  Chester,  Diet.  Names  Hin.,  26,  1896;  Spencer,  Uin.  Hag.',  11,  ^ 

1897. 

Babite,  pp.  890.  1037.~Oryst.— Lunk&ny,  Hungary,  Zimanyi,  Fftldt  E&zl.,  22.267.  1891 
Monteveccbto,  Sardinia,  new  forms  (1-0-25),  (403)?,  (128).  (157).  (2-5-11).  (163)?.  Negri,  RiT. 
Min.  Ital.,  12.  8,  1893.  Berghelm,  Ober-Elsass,  Feurer,  MftUi.  Q.  Land.  £ls.>Loth..  <  80,  18SK 
Zs.  Kr..  26,  628.  Caucasus,  new  form  /  (855),  Zimanyi.  FOldt.  EOzl..  24,  404. 1894.  From 
Harz  Mts.,  Luedecke,  Hin.  d.  Harzes,  867.  1896.  Dobsina,  new  form  a  nr.).  Helper.  F1»IdL 
KOzlOny,  26,  857,  1896,  Zs.  Kr.,  30,  183.  Vassera,  Lombardy,  Italy,  Artinl,  RiT.  Min.  Ital.,  16, 
10.  1886.  Odenwald,  occurrence  described,  also  complex  crystals,  new  form  ( (106),  Enatz- 
Koschlau,  Abb.  Hess.  G.  Land.,  3,  No.  2,  65,  1897,  From  Tarious localities  in  Belgium.  Cairo. 
Mem.  Acad.  Belg.,  63.  1897.    KttrOsraezO,  Hungary,  G.  Moesz,  F&ldt.  Kttzi.,  27,  495,  1807. 

Apparent  hemimorpbism  discussed^  Beckenkainp,  Zs.  Er.,  27,  588, 1896.  See  also  ulm,  Oid., 
30,  55, 1808. 

As  cemenUng  material  in  landatoDe,  T.  Cbwes,  Ptoc  Boy.  8oc.,  64,  874,  1699  (Hin..  p.  OOS). 
Babiuic  AHORTaiTE. — See  OUafim. 
Barxux  heulakditb.— Bee  ffeuiandits. 

Barkbtikite,  p.  406. — Daly's  investigation  of  etcbing^flgures  shows  It  to  be  more  ckady 
related  to  common  hornblende  than  to  arfredsonlte.    Proc.  Amer.  Acad.  Sc..  34.  874,  1809. 

A  related  amphibole  occurs  in  the  sodalite-syealte  of  Montana  (t  a  ^  =  ISS,  Undgm  aad 
MelTUIe.  Am.  J.  Sc.  46, 892,  1898.  y  n  ^ 

See  also  Cataphoriie, 

BarraoaniU.    R.  Schneider.  J.  pr.  Ch.,  62,  555,  1895.— See  Oubaniie. 

Bahttocalcitb,  p.  280.— In  parallel  cryst.  growth  with  barIt^  MOgge,  Jb.  Hin.,  1,  SO.  I6H. 
Optical  examination     —  1-684)  and  relation  tobrom1Ite,alK>tocalclto,  anuronlteudwilheii^ 
Hallard,  Bull.  Soc.  Mio..  18,  10, 1895. 
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BAKTTOGBLSniTE.— See  CsUiiits. 


BaiUifte.  ladttr&m,  6.  FOr.  FOrb.,  14.  807, 1892  :  Zs.  Kr..  22.  470, 1898. 
In  folialetl  forms.   Luster  metallic  or  submeUillic.   Color  steel-blue,  but  in  very  thin  apliaters 
blood-red.   Not  magDeiic,   Several  partial  analyses  yielded  : 

3b,0.  IS  00       Mn.O,  70-01       Fte.O,  I  Sl       H,0  15*00 

Calculated  formula,  ll(Hii,Oi.Fe,O,).S)>,0t.2lH,.O.  Dissolves  readily  io  warm  hydro- 
chloric ncfd  with  evolution  of  chloriiie.  Yields  water  in  the  closed  tube  and  turns  black  and  tinally 
red-brown.  Occurs  with  bausaianniteaud  cslcite  at  tbeSjO  mine,  Orebro,  Sweden.  Named  after 
the  alchemist,  Basillus  Valentinus. 

Babtnabitb,  p.  291.— Colorado,  analysis,  Hfllebrand,  Am.  J.  Sc.,  7,  51,  1899. 

Batavlte.  E.  WHnteTunk,  2s.  Er.,  28,  160,  1807.  A  decomposition- prod  net  from  the  ophite 
district  of  Passau,  Bavaria.  Occurs  in  aggregates  of  pearly  micaceous  scales,  hexagonal  In  out- 
line.   G.  =:  218^.    Approximate  composition,  4Hi0.4MgO. AltOi.43iOi.  Analysis: 

{  SiOi  43-38  Al.O,  16-85  MgO  3817  H.O  1319=  100  04 

Named  from  Gcutra  Batava,  Roman  name  for  Faaiaa. 


Bauxitb,  p.  251.— Description  of  deposits  In  Arkansas,  Branner,  Amer.  Qeo].,  7. 181, 1891, 
J.  Geol.,  b.  26S,  1897;  iii  Oeorgia,  Alabama,  etc.,  C.  Wlllard  Hayes,  16  Ann.  Rept.,  U.S.  G. 
Burv.,  Pt.  Ill,  pp.  547-597,  1898;  alsoMcCalley,  Proc.  Ala.  Ind.  Sc.  Soc,  2,  21, 1893;Laur.  Tmus. 
Am.  lust.  Mug.  Eug..  24,  ^34,  1894.  Analyses,  from  Calhoun  Co.,  Alabama,  Hillebraod,  Bull. 
U.  S.  G.  Surv.,  113.  109.  1898. 

A  genera)  invcstigaliou  (with  analyses)  of  material  from  the  Yugelsberg  has  led  Liebrich  to 
the  conclusion  that  bauxite  is  an  alteralinn-pniduct  of  a  basaltic  rock.  It  Is  in  part  amor- 
phous, in  part  crystalliue  and  having  the  composition  of  tlie  aluminium  hydrate  gibbsite, 
crystals  of  which  occur  in  cavilfea  in  the  mass.  Ber.  Oberhess.  Oes.,  38,  67,  1S92  (abstr.  In  Zs. 
Er.,  33,  896.  1894);  also  Za.prakt.  Geo!.,  6,  212,  1897.  On  the  relation  of  bauxite  to  laterlte. 
see  Bauer.  Jb.  Hin.,  3,  208,  1898. 

Contains  a  supposed  new  element,  K.  S.  Bayer,  Ch.  News,  71,  138,  1895. 

Bntconite.— See  Tale. 

Bbktonitb.— Eng.  Mng.  J.,  Oct.  22  and  Nov.  26, 1898.   A  Wyoming  clay  uwd  In  making 

candy.  In  adulterating  candy,  etc. 

Bereiowite.   Beresovit.  Bereznvlte.   J.  SamoOote,  Bull.  Soc.  Moscou,  290,  1897. 

A  chroinate  and  carbonate  of  lead  from  Berezov  In  the  Ural,  associated  with  galena  and  cerus- 
site;  occurs  also  altered  to  crocoite.  Crystalline  in  small  lamellEe  with  one  perfect  cleavage. 
G.  =  6-69.  Color  dei'p  red.  Birefrlngeut.  Composition  6Pb0.8CrO).CO«.  Analysis:  CrOi{l?-98, 
PbO  1 79-80,  CO,  2-46. 

Bbbthibhitb,  p.  114. — Tliia  or  a  related  mineral  occnn  on  Ht.  OlblM,  Tuolumne  Co.,  Call' 
fornia.  Turner,  Am.  J.  Sc..  6.  428,  1898. 

From  Hibmrn,  anal.,  Hofmann,  Ber.  Ak.  Bfthm.,  Oct.  15,  1897. 

Bertraitditb.  pp.  545,  10-28.— Occurs  with  hamlinite  In  Oxford  Co.,  Me.,  In  twin  ciystal^ 
prismatic  Id  (Fig.  1,  ft  =  012-1);  G.  =2-671.     Peufielil.  Am.  J.  Sc.  , 
4,  816,  lw7.   Crystals,  in  part  twins,  are  described  from  Pisek  and 
i.ther  locallUes,  by  Vrba.  Zs.  Kr.,  24.  112,  1894. 

Bbbtz^  pp.  405,  1028. — Oiyst. — Mursinka.  crystals  of  rhombo- 
hedral  habit  as  regards  the  s-faces  (1121):  etchiug-prominences  show 
the  forms  (4374),  (5455)  (6-5  iV5).  (54S4).  (4378),  Arzruui.  Vh.  Mln. 
Oes.,  31,  155,  1894.  Mursinka,  with  (13'l'i4-0)  and  (19-1-201).  Jere- 
mejev,  ibid..  29,  330,  1892;  also  Umcn  Mis.  (1126).  Mursinka  (2243), 
Nerchinsk (4045),t(i«m.,i7n"(/.,Pjpl..  33,36,1895.  Pisek, with  -I (151-i6  1), 
also  supposed  twins,  with  (5  5  lO'S)  us  twinning  plane ;  f  iirlber,  corrosion 
forms  e  (6065),  r  (8082),  u  (3021),  4  (1124),  o  (1122)  and  others,  Vrba, 
Zs.  Kr.,  24.  104,  1894.  On  a  crystal  from  New  Tork  Island,  Kles, 
Tntns.  N.  T.  Acad.  Sc.,  16.  829.  1897.  Etchlng.flgures  investigated, 
Traube,  Jb.  Min.,  Beil.-Bd..  10,  464, 1896. 

On  optical  characters  as  Inflnenced  by  heat  and  pressure,  PockeU,  Jb.  Min.,  BdL-Bd.,  8,  917, 
1898. 


Beilrandite. 
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A  vftriety  from  Oertnan  So.  Wflit  Af ite»  Bbowed  distinct  Mtorlun,  alio  cat't-eva  efleot,  Stinfl, 

Zs.  prakt.  G.,  1,  244. 1898. 

Analysis  of  emerald  from  Chanteloube.  Haute-VloDDe,  Lebeau,  C.  R.,  131,  QOl,  1805. 

Occurrence  of  emerald  on  Big  Crab-Tree  Ml.,  near  BakersTille,  Uitcbell  Co.,  N.  C,  Koiu; 
Am.  J.  Sc.,  4»,  439.  1804. 

Ou  syntheBis,  Traube,  Jb.  MIn.,  1,  87S,  1894. 

Berzruitb,  p  768.— a  aoda-hertelUU  from  L&ngbaD,  Sweden,  haa  been  described  hj  HJ. 
SJOgi-en  (Bull.  G.  lust.  Upsala,  2,  93.  1896).  Usually  massive,  also  In  isometric  crTstBls(110.  211). 
Nocleavage.  H.  =4  — 4'5.  G.  =  4'21.  Luster  greasy.  Color  fire-red  or  orauge-yellew.  laotropfc. 
Composition  near  carylnlte  (wh.  see),  but  conlains  soda  and  diflets  in  crysUUIzatkm.  Analysis, 
R.  MnuKelius: 

AsiO.    Sb>0.    YtO.      HnO       CaO       FttO     MgO     Na,0     E.0  H.O 

6S-90       tr.       0-24       Sl-41       18  M       0*88       079       5-Ofi       0  09      0-40  =  99-58 

Sjogren  notes  the  similarity  of  tlie  above  berzelilte  to  pyrrbarsenite  (Min.,  p.  763),  and 
IgelstrOm,  giving  anotlier  analysis  of  the  latter,  calls  U  manganJberndHU,  Zs.  Kr.,  23,  C9S,  1684. 
Ad  incomplete  analjais  of  berzelilte  is  given     Church,  MIn.  Hag.,  11, 10, 1896. 

Bbtrichitb,  p.  76. — Crystals  from  Altenkirchen  faaTe  been  InTestlgated  by  Laspeyrea,  who 
flnds  It  In  form  and  conipoMtlon  ((Ki,Co,Fe)8)  like  mllleritfl,  but  the  sp.  gravity  =  4  099  (0.=  6-1 
-6'9  for  inlUerlte):  he  regards  all  miUerite  as  formed  by  paramorpbfsm  from  beyridilie. 
Crystals,  in  part  twfus.  are  described  with  the  forms  :  tn  riOlO),  a  (1120),  t'(4l60),r(10il),«(]OiSj. 
Axis  h  =  0-3277.    Zs.  Kr.,  30,  635,  1892 ;  also  Vh.  Ver.  Bonn,  60,  157.  ie93. 

BiKNiTE.  p.  118.— Tetrahedral  crystals  are  described  by  Baumhauer,  Zs.  Kr.,  31,  aoS.  189S. 
Same  coDchisfon  reached  by  Trechmann,  who  adds  many  new  forms,  in  part  doubtful,  Min.  Ifag., 
10,  220.  1803.    Later  Baumhauer  adds  further  new  forma.  Zs.  Kr.,  38,  646.  1897. 

Announced  by  Prior  and  Spencer  to  be  identical  with  tmnantite,  Mia.  Soc.  6t.  Britain,  Jan. 
81,  in  Nature,  64,  494,  1899. 

BiOTiTB,  p.  63?.— Twin  crystals  (Servian  twins)  from  Dschepa,  Servla,  formed  of  two  Inter- 
penetrating crystals  which  have  the  base  parallel  while  one  Is  turned  80°  with  reference  to  th< 
other.  Uroschewitsch,  Zs.  Kr.,  39,  278,  1807. 

CompositiOD  (anal.)  of  some  rock-formiog  varieties  from  California,  Turner,  Am.  J,  Sc.,  7, 
894,  1886.   

Discussion  of  conditions  of  alteration  In  a  magma  (also  of  amphlbole),  'Washington,  J.  Geo)., 
4,  257,  1806. 

On  the  alteration- products  of  magnesia  mica  and  the  relation  between  compodtfon  and  optic 
axial  angle,  Z.  Schimmer,  Inang.  Diss.,  Jena,  1896,  pp.  1-70,  and  Jenaisch-Zeitschr.,  33,^1.1898. 
See  also  Mica. 

BlnBite.- See  Burmitt. 

BiaMUTHiKiTB,  pp.'86, 1026.— Occurs  la  Jonqui^re  townahtp,  Chlooutlml  Oo.,  Quebec  (anal^ 
Johnston).  Hoffmann,  Rep.  G.  Canada,  6, 10  R,  1892-96.  Also  Lyndodi,  Renfrew  Co.,  Ootario, 
,  8,  14  R,  1806.   From  Slnaloa,  Mexico,  analysis,  Melville.  Bull.  U.  S.  O.  Snrr.,  90.  40, 1888. 

BifiMUTiTB,  p.  807.— From  Mt.  Antero,  Cbaflee  Co.,  Colorado,  analyila  of  an  Impure  nrie^, 
Genth,  Am.  J.  Sc.,  43,  188.  1892. 

nsmutoamalUte.   A.  F^mutt,  Min.  petr.  Mitth..  10.  624, 1896.— See  BkuUtnidtla. 

BlKbyite.   8.  L.  PenJMd  and  M.  W.  Iibote.  Am.  J.  Sc.,  4,  106,  1887. 

Isometric;  In  cubes  with  n  (311).   Cleavage:  oclabedral  In  traces.   Brittle.   H.  si 9  — 6^ 
G.  —  4*946.   Luster  metallic,  brilliant.   Color  and  streak  black.  Opaque. 

Composition,  essentially  FeO.MnOi,  or  analogous  to  perovskite. 
The  analysis  may  also  be  interpreted  as  RiOi.  where  R  s  Fe  and  Mn  in 
nearly  the  ratio  of  1:1.  The  BlOi  and  AliOi  of  the  analyds  are  dn« 
to  impurities.    Analysis : 

TtO,     Fe,0.      MnO      MgO       O        810,  A1.0, 

I    1-70       47-08       42^       0  10       4  88       1-31        2'58  =  99-96 

Fuses  B.B.  at  4  and  becomes  magnetic.    In  very  fine  powder  la  dis- 
solved with  some  difficulty  in  hydrochloric  acid,  evolving  chlorine. 
Occurs  with  topai  and  decomposed  garnet  in  rhyollte  on  the  edge  of 
the  desert,  thirty-flTe  miles  southwest  of  Bimpsou,  Utah.   Named  after  Mr.  Uaynard  Bixl^  of 
Salt  Lake  City. 
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BuABBROBtm— X.  J.  IgtMrifm,  Q.  FOr.  FOrb.,  18,  41. 18M ;  Z».  Sr..  27,  eoa  J6  JMbuU, 
tMd.,  18.  515, 18M.— See  OtirdiU. 

BlOditk,  p.  946.— Ciyitals  with  r  (400)  described  and  measured,  from  the  aalt  aeas  of  the 
Astrakan  0<>vi..  Jeremejev,  Zs.  Er.,  23.  SOS.  1894.  and  Vh.  Mtn.  Gea..  28.  1891.  Paojab 
Salt  Range,  crj-aliils  described  with  nuAlysis.  F.  R.  Mallet,  Min.  Maf ..  11,  811,  1897. 

A  related  potash  compound  (KiMg(SO«)i -f  4H«0),  called  Kmagfyxikan^  or  KaUum-attn^ 
ehanite,  has  been  iiamed  Leontte  (wh.  ate). 

Blnelte.   S.  H.  Emment,  J.  Am.  Chem.  Soc,  14,  No.  7,  1893.— See  PyriU. 

BoLBiTB.  p.  1038.— The  complex  illations  of  perejlite,  bolSlte,  pseudobol£tte,  cumeugeite 
are  discussed  under  Par^iU, 

BoRACiTB,  p.  879:— Etching-figures  described,  Baumhauer,  Die  Resultate  d.  Aetzmelbode, 
etc.,  1894. 

Bpeclfic  lieatas  tnQuenced  by  the  temperature,  Eroeker,  Jb.  Min.,  3,  1^,  1893. 
Occurrence  iit  Westeregeln,  BUclting.  Ber.  Ak.  Berlin,  S8d,  1895. 

Formaliou  of  isomorphous  chloroborates,  Rousseau  aud  Allaire,  C.  R,  116,  1195,  1898. 

BoninTE,  p.  77.— Crystals  from  Virgen,  near  Prflgratleu,  Tyrol,  described  with  (5881  and  (823)f, 
Heimerl,  Bull.  Soc.  Mln.,  17, 289. 1897.  See  also  Klein,  Bcr.  Ak.  Berlin,  385,  1808,  who  describe! 
a  crystal  from  the  Frossnltz  glacier,  Tyrol,  with  (833)  and  (311),  symmetry  tetrahedral. 

Occurs  RS  a  copper  ore  In  western  Idaho,  Packard,  Am.  J.  Sc.,  60,  398,  1895. 

Bouglisite.   B.  Gumenge  (Laeroix,  Bull.  Mus.  d'Hlst.  Nat.  Paris,  43,  1895).— See  AngUtiU. 

B0DLA8OBBITB,  p.  129.— Described  by  Hj.  Sjogren  (G.  FOr.  POrh..  19.  158,  1897),  from  the 
miues  of  Sala.  Sweden.  Id  orthorhnmbic  crystals,  prismatic  or  tabular  |  a  (100).  Axes  a-.l-.h  — 
0-6527  :1:  0-7478.  Forms:  a  (lOO),  b  (010);  r  (210).  ?(830),  m  (UO),  n(130).  n{im,  i(160), 
*(180).  t{l  100),  A(M4-0);  t»(013).  Augles:  mm'''  =67"  SS*.  bft  =  •84*  20*.  ftu  =  W  80'. 
The  form  approximates  to  that  of  dlaphorite.  Composition  :  PbiSb4Sii  or  6PbS.2Sb«S). 
Analysis.  B,  MAuzellua : 

S  Sb  Pb         Zn  Ag 

G.  =  ei85        18-91       25-54       S5  S2       006       «r.       Insol.  0  28  =  99-96 

The  author  concludes  that  boulangerlte  has  the  composition  6PbS.38hiSi  like  dinphorite,  to 
-which  !t  also  approximates  In  form.  Further  he  shows  that  the  earlier  analyses  do  not  corre- 
Bpond  t<>  8PbS.SbsSi,  the  formula  usually  accepted.  The  minerals  plumbostib  and  embrithrlte 
(10PhS.88biSa  Frenzel)  do  Dot  belong  to  boulaugerite.but  he  regmrds  them  as  independent  species. 

BouimoNiTB,  p.  126. — Oryst. — Nagybdnya,  complex  crystals  described  with  the  new  forms, 
C7(508).  f  (030>  Schmidt,  Zs.  Sr.,  20,  151,  1893.  HaizMts..  Luedecke,  Min.  d.  Harzes,  150,  1806. 
Peychagnard,  Is6re,  France,  new  forms  (950).  (780)?,  (S80).  (084),(083),(ll'8-4),(568),  Termler.  Bull. 
Soc.  Mm.,  20.  101,  1897.  Pontgibntid,  Puy-de  D6me,  supposed  new  forms  (18-5  0),  (5-713), 
(50  66-S9).  (918).  Gonnnrd,  Bull.  Soc.  Min.,  20,  813,  1807. 

Measurements  of  crystals  from  different  localities  show  irregularities  fn  angle,  but  fall  to 
establish  monoi'tinic  symnirtry,  F.  B.  Peck,  Zs.  Er,,  27,  299,  1896,  Measurements  of  hent  con- 
duciivlty,  itUm.  ibid.,  p.  819. 

Occurs  massive  in  Bupot  township,  Renfrew  Co.,  Ontario,  Hofltmann,  Rep.  Q.  Canada,  7, 
IS  R.  1894.  Also  at  the  mine  Fulacsyo,  Huanchaca,  BollTia,  Fenfleld  and  Frenzel,  Za,  Kr.f  28, 
608,  1897. 

Braunits,  pp.  383,  1039.— Saint  Harcel,  aoalyaes.  Oorgeu;  Bull.  Soc.  Cfaim.,  9,  666, 1898. 

BnsiUte.  E.  ITutaak,  Jb.  Min..  2,  141,  1803 ;  1,  89,  1808.— See  BadeUleffitt, 

Bbkislakite,  p.  891.— Referred  by  Wichmanu  to  fayalite,  Zb.  Sr.,  28,  620, 1897. 

Breithauptite,  pp.  72, 1029. — Crystals  from  Andreasberg  show  the  forms  e,  m,  w  (SO8I)  and 
(7071);  axis  6  =  0-8627.  Busz,  Jb.  Min.,  1,  IIU,  1895;  also  ^em,  quoted  by  Laspeyres,  Zs.  Er., 
24.  406.  1895. 

Analysis  (by  Fasolo)  of  aritt  from  NU>ddoriR.  Snrdinfa.  quoted  by  Brugnatelli,  Rend.  Accad. 

Line.  3  (1),  86,  1894:  As  39-83,  Sb  36-57.  Bi  0-99.  Ni  86  81,  Co  S'Ol.  Fe  O'OS.  S  0-86,  Zn  undrt. 
=  99-93.  Analyses  are  also  eiven  of  an  iinptire  breithauptite;  of  a  mineral  near  gmsdorflSte  (Sb 
3-11  p.  c.)  corresponding  to  (Ni,Fe,Co),(3,As,8b)i;  also  of  smahite. 

Brkwbtkritk,  p,  676.— Occurs  In  the  Harz.  Luedecke.  Min.  d.  Harzes,  687.  1696. 
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BRdooERiTB,  p.  889.— See  Uraninite. 

BkomiiTTB,  p.  288. — Optical  examlDaUon  and  relatloD  to  boiytocaldte,  etc.,  Mallard,  Boll.  Boc. 
UlD.,  18,  7, 1895. 

Brongniahdite,  p.  123. — The  supposed  iaonielric  crystals  are  shown  to  belong  to  the  ipeda 
argyrodiio  or  caufleldile,  Prior  and  Spencer,  Miu.  Mag.,  12,  tl,  1898.  It  is  further  snggeUtd 
by  Speucer  thfit  brongQlardite  aod  diapborite  may  be  identical,  Am.  J.  Sc.,  6,  316,  ISOS. 

Brookite,  pp.  348, 1029.— Ciystali  from  Brazil  show  the  new  forms  g  (305).  f  (124).  ?  (W; 
Hiissjik.  Min.  petr.  MUlh.,  12,  460,  1893.  Ou  secoodnry  twin  formation,  Hussak.  Jb.  Min.,  2. 
99.  1898. 

Occiira  with  octahedrite  on  quartz  at  PlacervlUe,  Eldorado  Co..  California,  Kanz,  Ain.  J.  S> ., 
43,  829,  1893. 

Brucite,  p.  252.— Analysis  of  nematite  from  Afghfiniatfin,  Mallet,  Min.  Mag.,  11,  311, 189:. 
Rec".  ti.  Surv.  India,  30,  383,  1898. 

Nemalite  absorbs  electric  waves  vibrating  In  a  certain  plane  and  transmits  Ibose  Tibtutin^ 
normal  to  It;  so  also  tourmaline  (with  planes  reversed),  but  not  to  so  great  a  degree.  J.  C.  Bok. 
NaluFB,  67,  353,  1898. 

BRuemiTi-:,  p.  8'^8. — A  calcium  phosphate  found  in  human  skeletons  (1630)  unearthed  atPiris 
in  1896  (Laci'oix,  Bull.  Soc.  Min.,  20,  113,  1897),  has  the  optical  characters  of  pharmacoliu.  riz.: 
optically  — ;  iix.  plane  and  Bxo  ±  b;  Bx,  incHued  35°  forward  to  truce  of  c;  2V,  =  81°.  It  mien: 
hence  lie  inferred  to  belong  to  brushitc;  however,  G.  —  2'31  and  the  amount  of  watNiru  too 
small  (loss  oil  ignilion  =  35*5  p.  c;  this  is  probably  too  high).  For  metabrushlte  from  Sombren. 
G.  =  2-30  WHS  obtained,  from  the  lie  des  Oiseaux  3  33, 

Biu-mite.  Birmlte.  Otio  Helm,  Rec.  G.  Surv.  India,  26.  180,  1892;  26,  61,  1893.  Pcbrifi- 
Ges.  Diinziir.  8,  Nob.  3-4,  p.  63.  1898.  Fntx  Nottling.  Rec.  G.  Surv.  India,  26.  31,  1893.  A  fossil 
resin,  re-em l>)iiig  amber,  but  harder  and  tougher.  Occurs  abundantly  In  Upper  Burma,  in 
analysis  giivu  liehu:  C  80  05,  H  11-50.  O  8*48,  S  0  03  =  100. 

Cacoxenite,  p,  848.— Partial  optical  examination,  Luqner,  Am.  J.  Sc.,  44, 154,  1898. 

Analysis  by  Churcli  from  Hrbek,  near  St.  Benlgun,  Bohemia  (Min.  Mag.,  11,  8,  1893),  ^re: 
PiO»  19 "16,  Fv,U,  48-57.  H.O  (ign.)  1811  (F  U-.),  H,0  (vacuo)  18  69  =  lOO  lS.  This  corresponilt 
to  the  complex  relation  9FeiO..4P,0..51H«0. 

Calamine,  p.  646.— Oxyst.— Radzionkau,  Silesia,  Traube,  also  anal.  (Breitfeld)  showing  prei- 

ence  of  217  p.  e.  PbO,  Zs.  G.  Ges.,  46,  65,  \m. 
Sterling  Hill,  N.  J.,  and  Clear  Creek  Co  ,  Colo- 
rado (Fifis.  1,  2).  Pratt,  Am.  J.  Sc.,  48.  213.  ItSt 
Gorno,  Yal  Seriaua.  Italy,  new  form  (503),  Artini 
Riv.  Miu.  Ital.,  16, 19, 1896.  Moresnet,  new  form 
(311),  Buttgenbach,  Ann.  Soc.  G.  Belg.,  24,  il, 
1807.  Neblda,  Sardinia,  C.  Riva.  Bend.  Accad. 
Line,  6  (1).  431.  1897. 

Anal^Is  of  pure  varietT  from  Wythe  Co.,  Va., 
Jones,  Am.  Ch.  J.,  14,  631,  1803. 

Occurs  in  West  Kootanle  district,  Br.  CoIoid- 
bla,  Hoffmann.  Rep.  G.  Canada,  6,  28  R,  ISM. 
Also  finely  crvstallized  at  the  Elkhora  mi&o, 
New  Jersey.  Colorado,        Jefferson  Co.,  Montana. 


m 


m 


Cai.a  VERITE,  p.  105. — Hillebrand  refers  here  gold  tellurides  from  Cripple  Creek,  Colorado  (Am. 
J.  Sc..  60,  128.  426, 1896).  A  crystallized  specimen  from  the  Prince  Albert  mine,  which  facconj- 
ing  to  Penfletd)  seemed  to  be  triclinic,  but  approximating  toward  sylvanite  in  angle,  thoiigii  viib- 
■  out  its  cleavage,  gave  the  results  of  anal,  la  (Ifr  deducting  impurities).  Color  pale  bronze-yello*. 
H.  =  3.  G.  (corrected)  =  9  00.  Two  other  less  pure  samples  from  different  mines  gave  snaii.  ^.  3 
deducting  impurities;  all  corresjiond  to  AuTe,.  Kreunerite  also  occurs  at  Cripple  Creek,  iwl 
accordiiigto  Pearce  sylvanite.  See  Geol.  Cripple  Creek  Dist.,  Colonulo,  by  Whitman  CroBsnd 
R.  A.  F.Tenrose,  Jr.,  10  Ann.  Rept.  U.  S.  O.  Surv..  Put  IL 


Te 

Au 

la. 

57-37 

88-06 

V). 

57-60 

89-17 

3. 

67-40 

4083 

8. 

67-80 

41-80 

Ag 

8-31  insol.  0-83,  Fe,Os0'18 

8-33  =  100 

1-77  =  100 

0-90  s  100 


W-88 


See  also  OoldKhTTudtUe,  Kalgoorlite  and  KrmineriU. 
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Oalcdatrontit*.  Von  der  Karck.  Yh.  Yer.  Rbeinl.  Corrbl.,  39,  84,  1888.  A  mineral  subitaoce 
from  uoHr  Bamm,  Westphalia,  supposed  to  have  the  composition  SCaCOi.SrCOt.  It  ii  shown 
by  Laspeyres  and  Kaiser  to  be  a  mechanical  mixture  of  calcite  and  stroDtlanlte,  Zs.  Er.,  27,  41. 
1806. 

Calcite,  pp.  263, 1036.— Oryst.— Landelfes,  Belglvim,  Renault,  Ann.  Soc.  O.  Belg.,  30.  75, 
189:3.  Niedcr-Kabensleiu,  crystuls  perhaps  to  be  referred  to  the  dolomite  (pfaeuacite)  type,  Beck- 
enkninp.  Zs.  Kr.,  20,  163,  1892;  cf.  also  Gaubert,  Bui  .  Mu3.  d'Hiat.  Kat.,  p.  S9,  18U7.  Feld- 
kircb,  Oissinger,  Zs.  Kr.,  32,  ^59,  1898.  Yisby,  Gotland,  crystnla  of  pyramidal  habit.  Hamberg, 
G.  FOr.  FOrh.,  16,  709.  1894.  Freiberg,  Siiusonl,  Glorn.  Min.,  5,  73,  1894.  and  Zs.  Kr.,  23,  451, 
1894.  Crj'stals  from  the  Galena  limestone,  Wisconsin,  Hobbs,  Bull.  Univ.  Wisconsin,  1,  115, 
1B95,  aud  Zs.  Kr..  25,  357,  1895.  Lake  Superior,  Pulache,  Zs.  Kr.,  24,  588,  1895.  Framont  et  al. 
in  £)sHs.s  lK)lliringeu,  StOber,  Zs.  Kv..  24.  629.  1895.  KOrOsmezO,  G.  Moesz,  FOldt.  Ki>zl..  27, 
49.j,-1898.  Conzon,  Rhdnc,  Gonnard,  C.  R.,  122,  848,  1896,  and  Bull.  Soc.  Min.,  20,  I8,  880, 
1897.  Nordiiia-  k,  Sweden.  K.  Winge,  G.  FOr.  FOrh.,  18,  527,  1896.  Harz  Mts.,  Luedecke,  Min. 
■d.  Harzes,  285.  1896.  Budnpest.  Melczer,  FOldt.  KOzlOny,  26,  79,  1896  ;  28,  257,  1898.  From 
various  localities  in  Beltrium,  Cesilro,  Mem.  Acad.  Belg.,  68, 1897.  From  tbe  diabase  of  Neu- 
mark,  Schnorr  (1896),  relf.  in  Zs.  Kr..  30,  660.  Auerbach,  Hesse,  A.  Leuze  (1896),  ref.  In  Zs. 
Kr..  30.  663.  Montecntinl,  G.  D'Achlardl,  Att.  Soc.  Toac.,  Proc.  Verb.,  Hay  9,  1897.  Jarow 
near  Wran,  Bohemia,  Polak,  Lotos,  17,  169,  1897. 

Selective  absorption  Investigated,  Nichols  and  Snow,  Piifl.  Mag.,  33.  879, 189S. 

Refractive  iiidiceaof  Iceland  Spar,  Diifet,  Bull.  Soc.  Min,,  17,  149,  1894. 

Dichroism  for  infra-red  waves,  E.  Merritt,  Wied.  Ann.,  66,  49,  1895. 

Investigation  ou  tbe  influence  of  substances  lu  solution  upon  the  crystallization,  etc.,  Tater, 
Zs.  Kr.,  21.  433;  22,  209,  1898;  24,  366,  878,  1895;  27,  477,  1896;  30.  295,  S73,  485,  1898. 

Formntion  of  slalacliles  in  caves,  G.  P.  Merrill,  Proc.  U.  8.  Nat.  Mus.,  17,  77,  1894. 

Discussion  of  origin,  composition  and  uses  of  onyx  marble  from  many  localities;  with  one 
exception  these  belong  to  calcite,  idem,  Rep.  U.  S.  Nat.  Mus.,  16,  539,  1898. 

Invesligalion  of  htslopite  (Min.,  p.  266)  showing  great  variation  In  the  amount  of  glanconite, 
•while  other  iocluBioni  also  occur,  Holland,  Rec.  G.  Surv.  India,  26,  160,  189S. 

Galbdokitb,  p.  924. — Ciystals  described  with  r  (118),  k  (038)  as  new  forms,  Busz.  Jb.  Min., 
1.  Ill,  1895. 

Calombl,  p.  158. — Optical  characters  determined,  confirming  results  of  Senarmont  (Min.,  p. 
154),  who  showed  its  Tery  high  birefringence;  Dufet  obtained  (Bull.  Soc.  Min.,  21,  90,  1898): 


eo                       e  e  —  ta 

LI            1-95560  2-6006  OMOO 

Na           1-97835  2-6559  0-6827 

■n            1-99085  3-7129  0*7220 


Oanfieldlte.  B.  L.  PenJUld,  Am.  J.  Sc.,  47,  451,  1894  (not  canfieldlte.  same  author,  46, 
107,  1893,  -  argyrodite). 

Isometric,  perhaps  tetrafaedral.  In  octahedrons  o  (111)  with  d  (110).  Fracture  uneven  to  small 
coDchoidal.  Brittle.  H.  =  2-5-S.  G.  =  6-276.  Luster  metallic,  JsrlUiant.  Color  black  with 
bluish  tint. 

Composition,  Aga(Sn.Oe)Sa ;  essentially  AgiBoS*  or  4A£iS.SnSi,  but  with  the  tin  In  part 
replaced  by  germanium,  ratio  8n,  Qe  =  13 : 6.  Analysis: 

8  Sn  Oe  Ag  Fe,Zn 

16-23  6-94  1-83  7410  021  =  0929 

As  noted  on  p.  6,  Penfleld  has  shown  that  argyrodite  has  the  conespondlng  composiUon 
AggGeS,.    Franckeite  (wh.  see)  is  another  new  sulpho-stannate. 

B.  B.  fuses  at  2  on  cburcoal,  yielding  n  coating  of  the  mixed  oxides  of  tin  and  germanium, 
white  or  giiiyish  ueai-  the  nssay.  tinged  with  yellow  on  the  edges.  By  long  blowing  a  globule  of 
silver  covered  by  tin  oxide  is  obtained.  In  tbe  closed  tube  sulphur  Is  given  Off,  and  at  a  high 
tem|>eralure  a  sHgtit  deimsit  of  germanium  sulphide. 

Occurs  intimately  associated  with  native  silver  at  La  Paz,  Bolivia.  Named  after  F.  A.  Oan- 
field,  of  Dover,  N.  J. 

CabhalZiIth,  p.  177. — Discussion  of  conditions  of  formation  and  of  alteration.  Van't  Hofl  and 
Heyerh(^er,  Ber.  Ak.  Berlin,  488, 1897;  also  later  papers  by  Van't  Hoff  and  others,  1897  and  1898. 

Oamotite.  0.  F^rUdel  and  B,  Cumenge.  0.  R.,  128,  682,  1899,  and  Bull.  Soc.  Min.,  22,  26, 
1809. 

Occnrs  as  a  yellow  cnrstalUne  powder,  or  In  loosely  (xdierlng  masse*,  easily  separated  by  the 
flngezs;  intimately  mixed  with  a  quartaose  sand. 
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Comporition,  perhapa  Ki0.3UiOi.TiO».8H«0.  AnalyMS,  ■ftar  the  wnfUtXkm  o(  Mm,  ai  ife- 

dried  material: 

V.O,  U,0.  K,0  H,0 

30  13  68-64  10-87  5-96  =  99-«8 

30  81  64-70  10-97  S-19  Fe,0,  O'M  =  IQS'IS 

19-96  62-46  11-16  —  Fe>0. 06-5 

The  rndlant  power  has  been  loTeetlffated  by  H.  and  Ude.  P.  Curie. 

Occurs  in  Montroae  Co.,  Colorado,  lb  caTitles  or  asioclated  with  malachite  and  asnrite.  Boooe 
samples  show  60  p.  c.  of  SiOt,  ttie  purest  2*6  to  7-2  p.  c.  Separation  la  accomplidied  hj  nitric 
acid.   Named  after  M.  Adolpbe  Carnul. 

Cartihitb,  p.  754 — Further  described  by  Hj.  SjOffren.  Occurs  at  L&ngban,  masMTe,  fil-inr 
fissures  in  ii  coarse  mixture  of  schefferite,  raodoDlte  and  hedyphane.  Anisotropic,  vitbou: 
pleoclirofsm.  Two  cleavages  noted  parallel  to  m  (110)  and  i>  (010).  bm  =  41t''  15'.  EzriDctkn- 
observaiions  on  plates  |  and  j.  to  d  make  the  sjntem  ortliorhombic.  Optically  +.  Bz*  1 6.  Ax. 
pi.  I  a  (100).    An  analysis  by  R.  Mauzelins  gave: 

As,0.  PsO.  V,0,  PbO   MnO  FeO    CaO  MgO  BaO  Na,0  K,0  H,0  CI 
G.=  4-29  49-78   019    tr.     9-21    18-66   0-64   12-12   8  09   1  08   6  16   0-37   0-53   ft-.  =  100-68 

This  leads  to  the  formula  10RO.3AiO«  or,  !f  tbe  presence  of  the  radical  (OH)  is  assnmed.  m 
RiAjB(0(.  Nearly  tbe  same  composition  Is  obtained  for  the  Boda-berzeliite  (see  p.  10^  Tbe 
origin  of  berzeliite  by  the  alterailoo  of  caryioile  is  confirmed.   Bull.  G.  lust.  Upeala,  3,  fh,  lEfda. 

CAasiTEiUTB.  pp.  234,  1080,  1087.— Crrslnls  described  with  new  forma  ;i  (10-9  0),/ (83$l 
Kohlmann,  Zs.  Kr.,  24,  850,  1896.    On  artifldril  crystals,  A.  ArzniDi,  Zs.  Sr.,  36,  447. 1895. 

Description  of  occurrence  of  tin  ores  in  Bolivia,  A.  W.  Stelzner,  Zs.  G.  Qea..  49,  61, 1897.  Ob 
the  tin  deposits  of  Temescal,  So.  California,  Fairbanks,  Am.  J.  Sc..  4,  89,  1897. 

Oaawdlito.  A.  S.  CIietUr,Q.Uep.lH.3..im.  TiBns.  N.  Y.  Acad.  Sci..  13.  181,18»i  An 
altered  mica  of  a  light  oopper-red  color  and  bronze-like  luster  reBembllog  cllntonlte,  Stnetne 
micaceous.  Inelastic.  H.  =  2*1^-8.  G.  =  8*54.  Double  refraction  Feeble.  Kot  pleDdmit 
Analysis: 

SiO,     AliOi   Fe.0.    Mn,0*     CaO      MgO  Ign. 
I  38-74      6-58      6-85      15-95      22  80      5-53      4-64  =  100-58 

Occurs  with  rhodonite,  polyadelphite  and  a  dark-colored  biotlte,  from  which  It  la  bettered  to 
have  been  derived  at  the  Trotter  mine,  Franklin  Furnace.  N.  J.  Named  after  Mr.  J<dm  H. 
Caswell. 

Oatatrihorite.  Eataforit.  W.  0,  BrOgga;  Die  EruptivgeiL  d.  Eristianlagebfetea,  X,  87, 73^  18»(: 
8,  169,  1898,  «t  al. 

An  alkali-iron  amphlbole.  Intermediate  between  harkevikite  and  arfvedsonite,  but  not  ret 
analyzed.  Occurs  In  tbe  grorudite-tinguaite  series  of  rocks  of  soutbeni  Norway.  CleaTage-an^ir 
about  56".  Extinction-augle  on  b  (010),  t  A  "4  =  80°  to  60°.  Predominating  absorption-coiore 
reddUli;  t  >  c  >  a.  Lacroix  gives  for  a  similar  ampliibole  (but  nearer  barkevikite)  from  tbe 
Hante-Loire.  2E  =  60°;  a  yellowisb  brown;  i  violet;  c  yellow,  slightly  greenish.  Mio.  France, 
1,  689,  1898.  Br5gger  suggests  that  the  ampbibole  of  pulasklte  (J.  Fr.  Williams,  Ign.  Bods 
Arkansas,  p.  64)  may  also  belong  between  barkeviklto  ana  cataphorite.    See  also  BarteviUU. 

Cataplkiite,  p.  413.— Occurs  at  Kangerdlunrsnk,  Greenland,  with  neptunlte,  epididymile, 
tegirite.  etc..  in  crystals  wilb  (1013):  G.  =  3  743;  analysis  by  Fiink:  SiO,  44-08,  ZrO,  Sm 
CnO  017.  NaiO  14'80,  HiO  9-13  =  100.  Tbis  corresponds  to  a  pure  natron-calapUule,  fl.  FOr. 
FOrh.,  16,  206.  1898. 

Oedazite.  S.  SUb$  [Jb.  preuss.  geol.  Lnndesanst.  1896],  Jb.  Miu..  2.  218  ref..  1898.  A  forfl 
resin  resembling  amber  somewhat  widely  distributed  in  tbe  nlhiTium  of  the  Saskatchewan  river  is 
Ciinnda.  Cold  clear  yellow,  or  clouded.  Composition:  C  7815,  H  9-88,  0  11-20,  6  O'Sl.  ash  0-45 
=  100.   Paitially  soluble  In  tbe  usual  solvents. 

Celkstite,  p.  905. — Oryst.~List  of  cryst.  forms  with  references,  also  optical  character*,  etc, 
Gruneubcrg  [Tuaug.  Diss.,  Breslau,  18921.  Zs.  Kr.,  24,  199,  1894.  Brousseval.  VHlMor-SauIx. 
France,  new  form  (I  IO'IO),  StOber.  Zs.  Kr.  21,  889.  1888.  From  the  Romagna  with  new  fonu 
(4.50),  (230),  (105),  (087)?.  (826),  (562),  Artini.  Rend.  Ist.  Lomb.  Sc..  26,  828,  1898.  Wester^Is, 
Backing.  Ber.  Ak.  Berlin,  586,  1895.  Giershngcn  Stadlberge,  new  forms  N  (705),  Q  (332, 
R  (119-19),  also  disciission  of  variation  in  nxlid  ratio,  phvslcal  characters,  etc.,  Anmnl  and 
Thadd^,  Zs.  Kr..  26,  88,  1895.   Bessarabia.  Preudel,  Yb.  Hin.  Gea.,  34.  185,  ISSe. 
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Occurs  In  Lansdowae  townibip,  Leeds  Co..  Ontario  (anal,  by  Jobniton,  BaO  fr.),  Hc^naoDr 
Rep.  G.  Otintida.  7,  9  B,  1894;  cf.  aUo  ib.,  6,  25  It.  1889-00. 

A  tibriiiiii  niditited  variety  from  tlie  Silurian  cryatullized  limestone  of  Eastern  Ontario  gave  C. 
W.  Voliiey ;  8rS04  70  01.  BaSO«  SO  Sfi,  Al,O..Fe,0,  0  005  =  100  865.  G.  =  4138.  J.  Am.  Ch. 
S<K!.,  31,  886.  18M.  Another  specimen  from  Lausdowne.  Ontario,  gave.  BrB04  68*80,  fin80« 
80-85=98  05.  G.  =  4'188.  Still  another  celestite  showed  over  8  p.  c  BaSOii  G.=4-41.  IbU., 
13,  200,  1801.    Cr.  Hoflmann,  abore. 

OeUan.   m.  ^ogren.  G.  FOr.  FOrli..  17,  678.  1895. 

Tridinic.  Hnsslve.  Cleavage:  «  (001)  iierfect;  &  (010)  distinct:  m  (110)and  ^(110)  leas  distinct. 
Angles  :  *c  =  89'  84  -89'  ST,  em  -  68'  30'-68'  45',  bm  =  59*  18'.  H.  =  8  to  6*5.  G.  =  8  87. 
LiistcT  vitreous.  Colurtess.  Extiocliou  ou  o  locliDed  8'  10',  and  on  h,  86"  45'  to  edge  b/c.  Opiio 
axis  st-en  obliquely  in  sections  |  e. 

Composition  analogous  to  that  of  anortblte,  BaAlaSitOa  or  Ba0.Ali0i.2SlOt.  Analysis  R. 
Mauzelius: 

SiO,      AUO.    Fe,0,     BaO      CaO      MgO      E.0     Na,0     H.O  F 

88-48      86-55      0  18      39-78      088      Oil      0  88      0*16      0*64      0  64  =  100*88 

B.  B.  scarcely  fusible  even  on  thin  splinters. 

From  the  manganese  mines  of  Jakobsberg.  Sweden,  with  scheflerlte  and  mangaDt^yllttefc^ 
Named  after  Andera  CeMus,  the  Swedish  naturalisL 

Obltfhitb. — Same  as  KelyphiU,  p.  447, 

Cknositb,  p.  698.— Described  by  HJ.  Sjogren,  from  the  Eo  mines,-  Kordmark,  Sweden; 
occurs  with  diopside,  clinochlore,  magnetite  and  apatite.  Crystallization  ortliorhombic.  Axe* 
oL  -.h  -.hzs  0-9517  :  1 :  0-8882,  or  near  those  of  cerlte.  Fbrms  :  b  (010),  e  (001)  ;  «»  (110).  A  (880); 
g  (801);  /(03S).  d  (01 1),  6  (021).  Habit  short  prismatic.  Anglea:  mm'"  »  87'  10*,  mm'  =  •98'  BO', 
bd  =■  *48'  SS*  (see  below).  Oieavage  not  obeerred.  G.  =  8*88.  Luster  greasy.  Color  yellow- 
brown  to  dark  chestnut-brown.   Analysis  (ou  0*067  gr.).  R  Mauzelius: 

810,       Y,0,,  etc.      Fe,0,      CaO      MgO      Alk.      H,0  CO, 

81-7  85-9  2-9         16  5  8*6         2-9      [51]  =  100 

The  author  gives  bd  =  41*  88'.  which  is  obviously  an  error ;  48'  88'  agrees  with  his  axial  ratio. 
G.  FOr.  F&r..  1%.  54,  1897. 

CiiiRUSSiTB.  pp.  286,  1080.— Oryst.— Pacaudidre,  Loire,  and  Roure,  (Pontgiband).  France, 
Gonuard.  Bull.  Soc.  Mln.,  16,  85,  41,  1802.  Norberg,  twins,  Johansson,  G.  FOr.  ¥bch.,  14.  40. 
1808     Black  Hawk.  Montana.  Pralt,  Am.  J.  Sc.,  48.  312,  1894.    Cabo  de  Gatn,  Osanu.  Zs.  Er., 

23.  864,  1894.  Tarnowltz.  Silesia,  new  forms  a  (441),  (  (170),  e  (026).  (171)  ;  tilso  on  iglenante, 
from  Radzionkau  (8-4  ZoO),  f  (210),  Tmube,  Zs.  G.  Gea.,  46,  60,  1894.  From  the  Galena, 
limestone,  Wisconsin,  with  the  new  form  X  (0-25'4),  Hobbs,  Zs.  Er.,  26.  266.  1895,  and  Bull.  Univ. 
Wisconsin.  1,  12S,  1895;  also  from  Missoula,  with  b  (S80),  id..  Am.  J.  Be,  60,  121,  1895.  Gomo, 
Val  Seriana.  Italy,  crystals  described,  with  new  form  (O'lS  l),  Artini,  Riv.  Min.  Ital.,  16,  81. 

1896.  and  Rend.  Ist.  Lombardo,  30.  1530,  1807.  Keblda,  Sardinia,  Riva,  Riv.  Min.  Ital.,  18,. 
64,  1898,  and  Rend.  Accad.  Line,  6  (I),  421,  1897. 

Chabazitb,  p.  589.— Tulferthal,  Tyrol,  crystals  described  (twins).  Habert,  Zs.  Er.,  28,  248,, 

1897.  Iiivestigiition  of  the  absorption  of  gases  after  having  been  partially  deprived  of  water.  G. 
Friedel  (also  other  zeolites),  Bull.  Soc.  Mln.,  19,  102,  1806;  32.  5.  1890.  Also  Rinue,  Jb.  Min., 
2.  28,  1807. 

Chalcanthitb,  p.  044.— Etchlne- figures  Investigated,  T.  L.  Walker.  Am.  J.  Sc..  6,  176^ 

1898.  Occurs  at  the  Avoca  claim,  Bonaparte  river,  LlUooet  district,  Br.  Columbia.  Hoffmann, 
Rep.  G.  Canada,  9, 12  R,  1896. 

CnxLCociTE.  p.  55.— Crystals  from  Bristol,  Conn.,  with  (ISO)  as  tw.-plane.  Entser,  Zs.  Er., 

24,  Am,  18»o.  From  Mouiecatini,  with  new  form  (058),  Boerls,  Zs.  Er.,  23,  885. 1894,  and  Riv. 

Min.  Ital.,  14,  26,  1895. 

Chalcophanitb,  p.  256. — Hydrofranklinite  of  Roepper  (Min..  p.  859)  is  shown  by  Penfleld  and 
Ereider  (Am.  J.  Sc. ,  48, 141 .  1804)  to  be  identical  with  chalcophanlte.  The  form  is  not  octahedal. 
but  rhombobedral.  a  combination  of  e  and  r.  Analysis :  Ft:0  10-00,  HoO  48-87,  ZnO  18-26, 
O  11  81,  H.0  11  85,  Insol.  0-25  =  00  88;  G,  =  4  012. 

Chalcoftbitb.  pp.  80, 1080.— Orsrst— Westphalia,  new  form,  t  (eSlQ,  CesAro,  Bull.  Ac. 
Beig-,  28, 188, 1891.   yirtoria  mine,  near  Burgholdingshausen,  Siegen,  new  forms  (813),  (684)^ 
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Sonheur,  2a.  Er.,  23,  645,  1894.    EIs-Alm&B,  Hungary,  new  fonns  r  (605).  C(M7).  x  '*'-**<• 
ZiciKnyi,  Zs.  Er.,  27.  95,  1896.    Harz  Mts.,  Luedecke.  Min.  d.  Haraes,  12S,  1896. 
Occunat  Mfisen,  la  capillary  forms,  Lafpeyres,  Zs.  Sr.,  30,  629,  189S. 

Chau»>btibitb,  113.  1080.— Penfleld  aod  PrcDzel  have  eliown  (Am.  J.  Sc.,  4.  97,  1S97, 
and  Zs.  Er..  2S.  598)  tlint  tbe  ^uejarite  of  Cumenge  (Min.,  pp.  110.  1030)  U  idcDtlcml  vita 
chalcostlbite  (wolfsberglle*}.  llefemd  to  the  axial  ratio  d\l:h  =  05283  : 1 :  0-63M.  which  h 
that  of  Laspeyres  (p.  1080,  Wolfsberg  cryst.)  modified  to  correspond  with  the  symbol  612*7  v*.  f 


1.  a.  3. 


Gu€jar.  Huanchaca,  Bollria. 


-(not  7-14-8  Lasp.).  the  forms  are  :  b  (010).  e  (001),  A  (208),  d  (101),  i  (808),  g  (201),  t  (OSl). «  (061. 
Analyses  (Fri-nzel)  1,  2.  below.  G.  =  4-959  Pfd. 

Crystals  of  chalcostibite  from  the  Pulacayo  mine,  Hnanchaen,  Bolivia,  showed  (1.  c.)  the  new 
forms /(ISO).  ^(209).  /J,  (207),  Jt  (SO.'i).  *  (065).  ft  (188),  v  (133).  ir  (265).  p  (2631.  o-(412-5.. 
r  (261).  The  iixfal  ratt»  deduced  is  d  :h:i=:  0  5312  : 1  : 0-63955.  Other  crystals  from  the  Mme 
locality  examined  by  L.  J.  Spencer  (quoted  above)  Bbowcd  the  additional   forms :  a 

(8r>4),  y  (474).  S  (475),  €  (476).  The  ci  tsIhIs  are  prismatic  |  b  and  striated  in  this  direction. 
Ck'avttgt; :  basal,  perfect :  a  and  6  also  observed. 

Analyses,  Frenzel :  1  of  chalcostibite  from  Guljar,  G.  =  4-96  ;  2  of  ihe  original  guejaiile ;  S  ct 
■chalcostibite  from  Bolivia : 

8         Sb         On  Pb  Fe 

1.  Giifijar'  26-28      48-86      24-44        0-58        0.42  =  100-58 

2.  "  26-12      48-44      26-28        0-83        0  49  Zn  018  =100-78 
8.  Huanchaca      86  20      48-46      84  72        —         —   =  99  87 

Chlorabt ROUTE,  p.  610,— Examined  by  N.  H.  Wirchell,  who  concludes  that,  while  the 
material  may  be  somewhat  impure  (deleasite,  etc.).  It  has  constant  and  distingulshlns  optical 
characters.  Occurs  in  small  round  pebbles  with  fine  fibrous,  stellate  structure.  H.  =5*5. 
G.  =  3-155.  Color  light  and  dark  green.  Fibers  elongated  1 1.  Bxtlnctlon  oblique,  to  80*.  Re- 
fractive index  higher  than  for  thomsonite.  Pleochroism:  distinct,  colorless  and  light  gRO. 
From  Isle  Royale.Xuke  Superior.  Rt^marks  are  also  made  on  the  possible  relatitm  of  "nmo- 
clilorite  "  to  chloi-astrolite  and  mesollte.    Amer.  Geol.,  23,  116,  1899. 

Chloriteb,  pp.  643-664.— Discuesionof  composition  andanalvses,  F.  W.  Clarke  and  Sdbnelder, 
Am.  J.  Sc.,  43.  878,  1893.    Also  Bull.  U.  S.  G.  Burr.,  113,  11,  27, 1893. 
See  also  Clinoeliknv,  Penninite,  etc. 

Chlobitoid,  pp.  640,  1081.— Occurs  in  blocks  on  the  south  shore  of  Mit^leamme  lake.  MlcL, 
W.  H  TIobhs(aua1.  Eahlenberg),  Am.  J.  Sc..  50,  121.  1895  ;  2,  87,  1896;  cf.  Lane  and  Eellu, 
Min-.  p.  1031,  also  Bominger,  Geol.  Surv.  Michigan,  vol.  6.  p.  81. 

From  Lainictuni,  Carpathian  Mts.,  anal.,  Duparc  and  Mrazek,  C.  R.,  116,  001»  1898.  Abo  in 
:Xincnrdineahire  described  (anal.)  by  G.  Barrow,  Q.  J.  G.  Soc.,  64,  14»,  1898. 

See  also  Otlrelite. 

Ohloroarseniau.  L.  J.  Jgel»tr6m,  G.  F&r.  FOrh.,  IS,  471,  1893 ;  Zs.  Er.,  468.  An  im- 
perfectly described  mineral  occurring  with  basillite  (p.  9)  at  the  SjO  mine,  urebro.  Sweden. 
In  crystals,  showing  one  cleavage  antThaving  a  vitreous  luster  and  yellowish  green  color.  Con- 
tains MnO  and  AsiOi  (or  AsiO*).  but  no  8b,0»  nor  HiO.  It  Is  to  be  regretted  in  the  case  of  this  and 
Other  supposed  new  minerals  from  the  same  locality  that  tbe  name  wai  not  withheld  untO  Ibej 
could  be  adequately  described  according  to  scientific  methods. 

CHONDRODrrB,  p.  585.— Bee  HttmtU. 


*  Tbe  probable  identity  of  chalcostibite  and  guejarlte  was  urged  by  L.  J.  Spencer  in  1894 
See  Min.  Mag.,  11,  pp.  x  and  188.  1897. 
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OhondroaUblan.  L.  J.  IgOMtr&m,  G.  FOr.  FOrb.,  16,  848,  1893;  Za.  Er.,  23,  48, 1898  la 
Srains  aoa  perhaps  also  Id  octahedral  crystals  (?)  embedded  In  barite  at  the  8j0  nloe,  Orebro, 
Sweden.  Coliir  dark  brownish  red  to  yellowish  red  In  small  grains.  Feebly  magnetic.  An 
analy^  on  very  Impure  material  guve  after  the  deduction  of  61  p.  c.  of  foreign  substitnces  (cal- 
ciie.  tephrolte,  barite.  etc) :  8b.0»  30-66,  Ab«0»  S  IO,  HoiO.  8818,  FeiO.  IG  IO.  H.0 19  01  b  100. 
The  result  thus  obtained  has  obTiously  little  claim  to  accuracy. 

CHROMixa.  pp.  228,  1031. — Crystals  from  the  BeDdeg6  meteoWc  iron  show  the  forms  (111),  {110), 
(311).  (2-21);  (001)  rare;  also  faces  of  (510),  (310).  (210,.  (3ll),  (553),  (774)?.  (552)?,  (881),  (441). 
HussHk,  quoted  by  Derby,  Arch.  Mus.  Nacioiial  de  Rio  de  Jiiueiro,  p.  165,  1896. 

A,  variety  {magnochromiU)  from  Tampiidel,  ZoblengeUrge,  Lower  Silesia,  gave.  Laszczyoskl 
(quoted  by  Traube,  Zs.  O.  Oes.,  46,  52.  1894) :  Cr,0.  41  38,  A1,0.  34-68.  FcO  19-04,  HnO  0-58, 
MgO  14-77  —  100-20 ;  tlie  Iron  may  be  partly  Fe,0,.    G.  =  4-21. 

J.  n.  Pratt,  discussing  the  occurrence  and  origin  of  chromlte  (Am.  J.  Sc.,  7,  281,  1899),  has 
proposed  the  name  mUchiUite,  after  Prof.  Elisha  Mitchell  of  North  Carolina  (1793-1857),  for  a 
magneaian  variety  represented  by  the  mineral  from  Webster.  N.  C.  An  analysis  by  H.  W.  Foote 
gave: 

Cr>Oi        AliOt        FeO  HgO 

88-95        89-88        18-90        17-81  =  100*44. 

The  calculated  formula  to  2HgA1*04.HgGriOt.FeCrtO4.  This  corresponds  closely  to  the 
magnochromtte  of  Bock  (Hln.,  p.  328)  and  to  the  ^llar  mineral  from  Tampadel,  Sllena,  noted 
above. 

Chrtsolitb.  pp.  441.  1031. —Crystals  from  Honte  delle  Croce,  near  MonteSascone,  described 
and  measured.  Fautappi6,  Kiv.  MIo.  Ital.,  17,  3,  1897. 

A  minute  disciissioa  of  the  form,  composition,  etc.,  of  minerals  of  the  Chrysolite  Croup  is  given 
by  Tha<tdet-ff.  Zs.  Er.,  26.  28,  1896. 

Crystals  altered  to  serpeotlne  from  Middlefleld,  Hass.,  Emerson,  Bull.  Amer.  G.  Sec.,  6^ 
473 :  Bull.  U.  8.  G.  Burv..  126.  162,  1896. 

An  aUenitioii -product  from  the  north  shore  of  L.  Superior  to  referred  to  bowlingite(Min., 
p.  682)  by  Wincbell,  Amer.  Geol..  23,  48,  1899.   See  also  Iddingtite. 

A  lead-ziuk  chrysolite  (Bkirinkehrj/tolith)  from  a  slag  to  noted  by  Heberdey,  Zs.  Er.,  21,  61, 
1892. 

Cinnabar,  pp.  66,  lOSl.— Occurs  in  fine  crystals  at  OueD-Bhan-Tchlang,  central  China,  Ter- 
mier.  Bull.  Boc.  Hin.,  20.  S04,  1897. 

Ou  occurrences  in  Canada,  see  Hoffmann,  Rep.  G.  Canada,  6.  60  R,  1889-90;  6.  31  R,  1882- 
98.  The  occurrence  in  Southern  Texas  near  the  Rio  Grande  (Long.  87*  W..  Lat,  29°  80'  N.)  to 
described  by  W.  P.  Blake  (Trans.  Am.  Inst.  Hng.  Eng.,  Much,  189a^;  In  grains  and  small  rbom- 
bohedral  ctjslals. 

Ou  qrnthesis,  Ippen,  MIn.  petr.  Httth..  14,  114, 1804. 

Oleveitb,  p.  889.— See  VranintU, 

C!i«mocH]x>RK,  p.  644.— Crystals  from  the  Ural  described.  Jeremejer,  Yh.  Mln.  Ges.,  31, 
417,  1894. 

A  dlscu^sinn  of  optical  clinracters  specially  with  reference  to  the  relations  of  clinochlore  and 
penninite  is  given  by  Klein,  Jb,  Min.,  8,  119-182,  1896.  Clinochlore  to  found  to  be  always  optU 
cally  potitive,  even  when  it  becomes  uniaxial  on  heating;  penninite,  however,  is  negative. 

Analyses  of  specimens  from  Zlatoust  (also  leuchtentierrite),  Clarke  and  Schndder,  Am.  J. 

Sc..  43,  878.  1893. 

From  Buckingham,  Ottawa  Co.,  Quebec,  and  Bagot  township,  Renfrew  Ca,  Ontario  (analyses 
by  Johnston),  Hoffmaun,  Rep.  G.  Canada,  6,  17  R,  1892-93. 

Clinucubite,  p.  79S.— Analysis  by  Church,  Min.  Mag.,  11,  4, 1896, 

OUnohedrite,  8.  L,  P^nfield  and  ff.  W.  Pbote.  Am.  J.  Sc.,  5,  289,  1698. 

Mouoclinicclinohedral.  Axes  d:t:i  =  0-68245  : 1 :  0-8226;  /3  =  76"  2i'  =  100  A  001.  Angles 
100  A  100  =  33°  31',  001  a  Oil  =  17°  23',  001  A  101  =  23'  23-9'.  bm  =  »56'  pj/  =  •29^8', 
mp  =  *5l'  54'.  Observed  forms:  ft  (010).  ;i(H30),  m  (llOt,  mi  (110).  n(120),  HiSO);  «{101),  «i  (iOl), 
p(lll),  p,  (ill),  5(111),  ?,  (Ill),  r(531).  «(5ol),  <(771),  «  (531),  o  (131).  0,(131),  ai  (131),  y  (121). 
Habit  of  crystals  varied  as  shown  in  figures,  but  conforming  to  the  group  under  tbe  niouoclinic 
nystem  (cltnohedral  or  domatic  group)  which  has  a  plane  of  Rymmetry,  but  no  axis  of  symmetry. 

Cleavage;  6  (010)  perfect.  Brittle.  H.  =  6-5.  G.  =  8-83.  Luster  vitreous.  Colorless  to 
white  and  amethystine.  Transparent.  Optically  —.  Birefringence  not  high.  Ax.  pi.  and  BXq  j.  b. 
6  A  i  =  —  28*.    Strongly  pyroclectric. 

Composition  analogous  to  calamine,  HiZnCaSi04  or  (ZnOHKCaOH)SiOi ;  thto  requires:  Silica 
37-92,  Kinc  protoxide  87*67,  lime  26-04,  water  8  87  ~  100.   Aualysto  (Foote) : 
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810. 

27-32 


ZnO 

87-44 


HnO 

0-50 


CftO 
S«-25 


MgO 

007 


H.O 

8-06 


(rB>Ai).o. 

0-28  =  100  83 


B.B.  exfoliates  aod  then  futet  at  4  to  ft  yellowish  enaniel;  the  water  Is  expelled  at  a  faint  red 
heat.  Yields  a  coatlDg  of  eIdc  oxide  od  ciiaraoal.  DlwolTes  reftdily  when  powdered  In  hydro- 
chloric acid,  yielding  gelatlnoui  alllca  on  erapontlon. 


Prom  the  Trotter  mine,  Franklin  Furnace,  N.  J.,  associated  with  wiUemite,  trown  garnet, 
ftxinite,  datollte,  phlogoplte.  This  name  bad  previously  been  used  for  a  Tariety  of  tetrahedrite 
■uppowd  (Breltbaupt)  to  differ  from  othen  in  form. 

Olinoaoisite.  KliuozoislU  E.  Wrintehenk,  Zs.  Er.,  26,  161,  438,  1806.  A  name  propoied 
for  those  meinlwrs  of  the  zoislte-epldote  gronp.  which  are  near  zoiaite  in  composition  but  mono- 
clinic  in  crystalliziilion;  they  are  further  optically  +  and  of  feebler  refrinenice  and  birefringmoe 
than  typicHl  epidote ;  Kolslte  is  regarded  as  dimorphoiia  with  epidole.  To  cHnocolBlte  beloDj 
crystals,  like  epidolein  habit,  from  rolled  pebbles  at  Itiefoot  of  the Cktslerwand,  Pr8gmtten,T 
Color  rose  red,  IraospHfent.  Optlcully  +.  Bz.  a  ^  =  2°.  fi  =  1-7195.  jr—  a  =  \ 
3V7  =  81*  40 .   Analysis  gave : 


G.  =  8-373 


SIO, 

80-06 


AUO. 

83-57 


Fe.O, 

1-88 


PeO 

0-29 


HnO 


CaO 

24-58 


HiO 

0  01  =  10014 


An  epidote  from  the  Rothenkopf,  Zillerlhal,  with  only  8-B3  FeaO*,  was  optically  negatiu,  with 
Y  -a=  0-UlOO.    See  also  Fougueite  (HIu.,  p.  1085)  and  ZoiriU. 


CoBALTiTE,  p.  89.— From 
550,  1893. 


,  twins  with  0  (111)  as  tw.>plaoe.  Laspeyres,  Za.  Kr.,  SO, 


CoHsniTB,  pp.  81, 1086.— Noted  in  the  Beodegd,  Brazil,  meteoric  iron.  In  dendritic  aggregaitt, 
also  in  isolated  isometric  crvsUils  with  tlie  forms  a  (100),  0(111),  d(llO),  p  (221),  ft  {^),  (944); 
HiiBsak,  quoted  by  Derby,  Arcli.  Mus.  Hio  de  Janeiro,  p.  160,  1896.  Also  described  from  other 
meteoric  Irons  (Cohen)  anil  in  the  terrestrial  iron  of  Mlakornij^,  Qieenlaod.  Analyses  by  Ctdieo, 
Hedd.  om  Or&nknd,  16,  398,  1897. 

CoLBHAHiTK,  p.  683.— AuonulouB  etching-figures  examined,  Baumhaner,  SEs.  Kr.,  30, 97, 18I& 

CoLinfBiTB,  p.  781. — Crystals  of  a  mannno-columblte  from  Rumford.  He.,  are  described  by 
H.  W.  Foote  (Figs.  1,  3).   O.  =  6  44,  color  dark  reddish  brown.  Am.  J.  Sc.,  1,  460^  1886. 

a. 


7 


Digitized  by  Google 


AFPSHmiX  L  19 


Analysis  from  North  Carolina,  Ehrushchov,  Vfa.  Hln.  Oea.,  31.  413,  1894. 
Occurs  (O.  =  6-86)  fn  tbe  lownshlp  of  Sebasttnml.  Renfrew  Co..  Ontario,  W.  O.  MlH«r, 
l%ep*t  Bureau  of  Hinet.  7.  Part  in,  p.  384.  Toronto,  1898. 
See  also  TanialiU  and  TapMiU. 

CooKBrnt,  p.  035.— From  Hebron,  Me.,  analvzed  by  Penfleld,  Am.  J.  Sc.,  46,  898,  1898, 
and  shown  to  hSTe  the  formula  Ll[Al(OH)]i[8iOi]i.   Crystallization  monocllnic,  the  c^tali 

1.  a.  3. 


often  formed  of  wedge-shaped  cleRvage-plates  grouped  as  In  figures  1-8 ;  the  center  a  of  8  uni- 
axial.   Analysis : 

810,     AUG,   Fe,0.  OnO    K,0   Na.O  LUO     H,0  F 
G.  =  2-675     I     84-00     45  06     0  45     0  04     O'U     019     4  03     14-96     0-46  c»  99-39 

A  mineral  referred  here  by  Hoffmann  occurs  In  the  sericite-schlgt  of  Wait-a-bIt  creek,  Colum- 
bia river,  British  Columbia  (analysis  by  Johnston),  Bep.  G.  Cnnada.  6,  33  H,  1893-98. 

CoppEK,  p.  20.— Crystals  in  aventurine  glass  described.  Wasbinjttoii,  Am.  J.  Sc.,  48,  411, 1894. 
Crystals  from  Burra-Burra,  S.  Australia,  are  covered  witb  an  incruatatiou  of  minute  ciystals 
of  cuprite  in  mrallel  position  with  It,  MQgRe.  Jb.  Hin.,  2, 151,  1698. 

Occurs  at  Franklin  Furnace,  N.  J..  J.  £.  Wolff,  Proe.  Am.  Acad.,  33,  439,  1898. 

CoHDiEBiTE.— See  loHte. 

Corundum,  pp.  210,  1081. — Description  of  twin  crystal  (showing  the  new  form  (5'6-l0'4)) 
-with  r  (1011)  as  tw.-plane ;  also  a  similar  coutact-trllllDg,  etc.,  H.  Barvtf,  Ann,  Hus.  Wien,  2, 
185.  1893. 

Discussion  of  planes  of  parting,  viz.,  parallel  to  c  (0001),  a  (1130),  both  normal  "solution- 

Slanes";  also  r  (1011),  a  gilding  plane  and  sometimes  a  secondary  solution-plane,  Judd,  Mln. 
[ae.,  11.  49,  1895. 

Pratt  has  described  crj^stals  of  sapphire  (Figs.  1-8)  from  Togo  Gulch,  Montana,  with  g  (SOSS) ; 
alao  allowing  natural  etching-figures.  Am.  J.  Sc.,  4,  434,  1897.  See  also  below.  Bauer  notes  the 
new  form  r  (0li3)  on  Burma  rubles,  Jb.  Min.,  2. 197,  1896. 


1.  X  3. 


'Investigfitions  of  hardness  nf  minerals  in  the  scale  of  Mobfl  compared  with  corundum,  RosI- 
wnl.  Vh.  O.  Reiclis.,  47-i,  1896.  See  also  Auerbach,  Wied.  Ann.,  58,  8S7,  1896;  Jaggar 
(mlrrosclenimtrler).  Am.  J.  Sc.,  4,  399,  1897. 

In  regard  to  tbe  ocevrr«nM  of  corundum,  recent  Investigations  show  that  it  is  often  associ- 
ated with  igneous  rocks  and  is  itself  of  igneous  origin,  though  also  of  secwdary  origin  lu  crystal- 
line limestone  and,  further,  the  result  of  contact-metamorplilsm.  These  subjects  have  been  dis- 
cussed by  the  following  authors : 

On  ilie  occurrence  and  origin  of  the  rubies  of  Burma  (and  associated  minerals),  G.  BarringtoD 
BrownandJ.  W.  Judd.  Phil.  Trans  ,  187(A),  101-338.1896.  See  alio  Bauer,  L  c, ;  on  tbe  rubles 
■of  Siam.  Louis.  Min.  Mag.,  10,  3B7.  1894. 

On  the  corundum  of  India,  T.  H.  Holland,  Geol.  India,  Sd  Bd..  Part  I,  pp.  1-79,  Calcutta, 
a898.    See  also  Judd,  Min.  Hag.,  11,  56, 1895. 
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Cnrundiim  deposits  of  Georgia,  F.  P.  Kine.  Oeol.  Burv.  Georgin,  Bull.  2,  1894. 
with  peridutite  of  N.  Carolioa,  igneous  origin  uiscussed,  Prail,  Am.  J.  Sc.,  6,  49.  1886. 

Sappliire  of  Yogo  Gulcb,  Fergus  Co.,  aud  elaewbere,  Hontaoa,  Kunz,  Am.  J.  Sa,  ^  417, 1897; 
Pirsson,  ibid.,  p.  421. 

CoruudiiDi  of  Eastern  OutaHo,  W.  G.  Mfllcr,  Rep.  Bureau  of  Mines,  Vol.  7,  PL  III,  Toronto, 
18B8. 

Produced  by  contact-metatnorphism  on  the  border  of  the  Dartmoor  granite,  DeTooshire,  Bute, 
Geol.  Mn^.,  3,  493.  1896. 

ExpenmcDtHl  luvestigation  of  conditions  of  formntion  in  a  mngma,  Morozewicz,  Hin.  petr. 
Mitth.,  18,  23,  203.  1898  :  Bee  u1»o  Zs.  Kr.,  24.  281.  1894. 

Di'scripliou  of  emery  from  Naxos,  Tschermak,  Miii.  petr.  Mitth.,  14,  811,  1894. 

OosmocUore.    Kosmocblor,  Laapeyret,  Zb.  Kr.,  27,  G92,  1896.    Eosmochromit,  Groth,  Tsb. 
Ueb..  IH98. 

Moiiocliiiic.  probably.  In  embedded  spHoters,  showing,  !□  thin  sections,  cleavages  parallel  lo 
a  (100),  h  (010),  also  less  difHioct  prismatic  (80*  and  150°).  H.  =  5-6.  Color  emerald-greeD, 
strongly  pleochroic.   Extinction  oblique,    a  A  ^  =  13*.    Birefringence  high.    Ax.  pi.  |  h  (OlOj. 

In  composillon  a  chromium  silicate.    An  approximate  analysis  (on  0  003  gr.)  gave: 

SiO,  Cr,0,  A1,0.        Fe,0.  CaO  MgO 

81-83  89-89  9  09  9  09  6  06  4^  =  100. 

Identiflt-d  in  minute  nmonnt  in  the  stony  portion  of  tbe  Tolura  meteoric  iron.  The  author 
found  also  ortlioclase,  plagloclnse,  pyroxene,  quartz,  zircon,  chromite.  and  others  not  fully  deter- 
mined, perhaps  new. 

CoTDMNlTE,  p.  165.— Study  of  artificial  crysUls,  BtOber,  Bull.  Ac  Belg.,  30,  848. 1899. 

OourtsiUte.  17th  Ann.  Rep.  U.  8  .G.  Surr..  Part  III.,  p.  TIBS.  189S-90.  A  form  of  aaphaltuDi 
allied  to  uintahlte  (gUsonlte),  etc 

CoTKLLjTK,  p.  68.  Occurs  in  fine  iodi^o-blue  masses  at  the  East  Gray  Rock  mine,  Butte, 
Montana ;  analysis  by  Hitlebraud,  Am.  J.  Sc.,  7,  56,  1899.  Also  massive  from  La  Sal  mine,  Li 
Bal  dlstr.,  Utah ;  iu  plates  from  UIo  Grande  Co.,  Colo.  (Ffd.). 

Crocoite,  p.  918. — Crystals  from  Pencbalongn,  Mashonaland,  described  (new  fomt  403),  Red- 
llcb.  Zs.  Kr.,  27,  607.  1896.    See  also  Alford,  Q.  J.  G.  Soc,  60,  8,  1894. 

Occurs  finely  crystallized  at  the  Adelaide  mine,  Mt.  Dundas,  Tasmania,  new  forms  £(10-3-0), 
r(530),Paliiclie,  Am.  J.  So  ,  1,  889,  1896.  On  the  occurrence  in  Tasmania,  see  also  Petterd,  JTid. 
Tftsraanin,  p.  24,  1893,  p.  80,  1896;  further,  Liversldge  (Mnal.),  Proc  R.  Soc.  N.  S.  "W.,  39.  S18. 
1895. 

Obtained  in  minute  crystals  by  exposing  for  several  months  to  the  air  a  solution  of  lead  duo- 
mate  in  caustic  potash,  Ludektng,  Am.  J.  Sc.,  44,  67,  1893. 

OrOBsite.    GhaTiea  Bilaehe,  Bull.  G.  TJnIv.  California,  1, 181,  1894. 

A  mineral  of  (he  amphibole  group,  characterized  by  ita  blue  color,  occurring  somewhat  widely 
distributed  in  ibe  crystalline  schists  of  the  Coast  lianges  of  California.  The  following  dracrip* 
tioii  bt'longs  to  j-pecimens  from  near  Berkeley: 

Occurs  in  lath-slinped  crystals  ;  also  in  irregular  prisms  and  rounded  grains.  Form  and  cleav- 
age like  ordhmry  amphibole.  G.  =  3*16.  Color  fine  blue,  yellowish  blue.  Pleochroism  stronz : 
t  tirown  to  greenish  yellow;  tt  reddish  or  bluish  violet;  a  deep  blue.  Absorptioa  a>fe>t- 
Ax.pl.  |J(010).    a  A  «i  =  18' (assumed  as +  18'). 

In  composition  Itetweea  glnucopbane  and  riebecftite,  being  optically  more  nearly  related  to  Uie 
latter.   Analysis,  \i.  S.  T.  Smith : 

SiO      Al,0,    Fe,0,     FeO     MgO     CnO     Na,0  K,0 

55  03      4  75      10-91      9  46      9  80      2-88      7*63      0-27       HdQ  Ir.,  H.O  vjuTsl.  =  9»-:C 

Named  after  Mr.  Whitman  Cross  of  the  U.  S.  Geol.  Survey. 

A  blue  amphibole  of  like  optical  characters  occurs  as  a  secondary  growth  on  brown  borableBik 
and  on  pyroxene  in  Custer  Co.,  Colorado,  (cf.  Mln.,  p.  403,  where  ft  u  provisfonally  placed  ander 
arfvedsonite). 

Cryolite,  pp.  166.  1082.— Description  of  twin  crystals,  Baumfaauer,  Zs.  Kr.,  34,  87, 18M. 

Grtstallites.— Discussion  oi  various  forms  with  Introduction  of  new  names:  davaliie; 
ipiculite,  bacillite,  scopullte,  arculite.  rotulite.  furculite.  crenuHte,  Ratley,  MId.  JCag.,  ft 
261.  1891. 
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Oubait«. — See  Quartz. 

CoBANiTB.  p.  79.— Analyses  of  a  mlneal  having  the  exteraal  chancten  of  BraUbaopf* 
species  gave  Bclmelder : 

1.   8  84-87  Cu24SS  Fe  41*15=  98*84 

S.      84*01  88  00  43-51  ==99-69 

This  leads  to  the  formula  CuFei&i.  agreeiog  with  the  analysis  of  Scheidauer  (anal.  4,  Min.,  p: 
79).  For  the  minend  analyzed  by  Xiutwlck  aDil  others  (anals.  1-3,  ibid.)  wliicli  corresponds 
to  CuFeiS«.  the  author  proposes  ihe  name  barraeaniU  or  cupropgriU.   J.  pr.  Ch.,  62,  655, 1895. 

Oubelte.  Kiibelt,  L.  Darapakg,  Jb.  Min.,  I,  163,  1898.  This  name  was  earlier  suggested' 
for  an  imperfectly  known  iron  sulphate  from  tiie  neighborbood  of  tlie  Loa  river,  desert  of  Ata- 
camii.  Now  obtaiued  in  druses  of  elongated  rhombic  or  monclinic  double  pyramids.  Brittle, 
of  vitreous  luster.  Analysis  gave :  SO,  8«-4.  Fe.0, 19-3,  MgO  7-8,  H,0  83-7.  CaO  [01],  inaol.  8  T 
=  100. 

OomangtiU.   B.  Mallard,  Bull  Soo.  Uln.,  1«,  184, 1898.  Oamenglte.— Sm  AnyWf. 

CuPRiTK.  p.  206. — Etciiing-flgures  do  not  show  ihe  tvapczohedral  synunetlf  BOmMimes  ex- 
hibited in  the  distribution  of  the  fiices.    Traube,  Jb.  Min.,  Beil.-Bd., 
10.  465, 1896.  Fig.  shows  a  crystal  from  Coriiwall,  drawn  by  J.  H.  Pratt  ^r'N 
(priv.  contr.),  in  which  the  trapezohedral  symmetry  is  marked.  ' 

See  also  Copper. 

OnprooaaiitMita.  Ulke,  Trans.  Am.  Inst.  Hng.  Eng.,  31,  S40, 

Fob.  1893.— See  iStonnOs. 

Ouproiodargyrito.    H.  BchuUa  [Ch.  Ztg.,  16,  1953,  18931.  Zs.  Kr., 

34,  626,  1895. 

Occurs  OS  HU  incrustation  or  fillitig  crevices  in  limestone.  Somewhat 
harder  and  less  sectile  than  iodyrite.    Color  sulphur-yellow.  Trans- 
lucent.   CompositioD  CuI.Agl.  Analysis:  I  57  75,  Ag  25-58,  Cu  1.^  81  Cuprite, 
=  99*34.    Occurs  at  the  mhie  Sao  Aguf.tiD,  Huantiijaya,  near  Iqnique, 
Chili,  aa  a  decomposition-product  of  stromeyerite. 

CuPROPLTTHBiTB,  p.  61.— From  Butte  City,  Montana,  aiialyslB  by  J.  T.  De  Bell :  S  17-77,  Ca 
61-32,  Pb  18  97.  quartz  1-58  =  9u  64.  This  gives  5Cu«S.Pb8.  The  corrected  sntcitic  gravity 
(5"39)  is  nbowu  to  correspond  with  that  cnlleofor  (5"45)  on  tbe  supposition  that  It  is  to  be  classed 
with  isometric  gnlena.  Am.  Cli.  J.,  14,  620,  18ii3 

From  SeuUpalaliusk,  aual.  by  Aotipov,  Vh.  Mfn.  Qes.,  28,  627. 1891,  and  Zs.  Kr,  23,  276.  1894. 

Ctasite,  p.  500.— Etchiog-flgurea  Investigated,  Traube,  Jb,  Min.,  Betl.-Bd.,  10,  469,  1896  j 
same  by  T.  L.  Walker.  Am.  J.  Sc.,  5,  181,  1898. 

Occurs  in  rich  giass-green  crystals  with  t  (530),  often  perfectly  transparent,  on  North  Toe 
river,  Yancey  Co.,  N.  C;  also  pale  green  cyanite  elsewhere  In  the  state,  Prat^  Am.  J.  Sc.,  6, 
126,  1898. 

Oylindrite.    Kylindrit,  A.  Fretml,  Jb.  Min.,  2,  136.  189a 

Massive;  In  cyltodrical  forms  seraratlng  under  pressure  Into  distinct  sheila  or  folia,  difficult 
to  pulverize,  like  graphite.  Bof t;  H.  =  S'IhS.  0.=5-43.  Luster  metallic.  Color  blackiah  lead- 
gray.   Streak  black. 

GompositioD,  Pb«SbiSn.Sii  or  8PbS.8b|8i  +  8(Pb8.SBnSi).  Analysis: 

S  8n  Sb  Pb  Ag  Fe 

34-60  3e-ll7  8*78  85*41  0-63  8  00  » 98-68 

Obtained  from  the  Mine  Banta  Cruz,  at  Poop6,  Bolivia.  Tbe  same  country  has  also  afforded 
the  allied  minerals  plumbostanntte,  Hlo.,  p.  108;  franckeite,  this  App.,  p.  36:  also  canfleldite, 

ib.,  p.  13. 

Ctrtolitb,  p.  487 .^See  &Teon. 

Dahllitb.  p.  866.— Shown  by  Hamberg  to  be  an  alteration-product  of  apatite  lomewhat  an- 
alogous to  staffelite  (Min.,  p.  764).    O.  F5r.  FOrh..  13,  803,  1891. 
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Danautk,  pp.  486, 1083. — Occurs  at  Redruth,  Cornwall,  In  large  rough  tetiafaedial  crniik, 
of  n  columbine-red;  H.  =  S-5:  6.  =  8-860.  Analysis:  BIO.  39-48.  Fe087-6S.  MnO  ll'SS.  Zn04-8:, 
13«0  1417,  GaO  (r.,  8  5  04  =  lOS  fiS.   Calealated  lailo,  StO>  :R0 :  RS  =  8 : 7 : 1  ncu-ly.  Kim 

aud  Prior,  Uia.  Mag.,  10,  10,  1893. 

Danburitb,  p.  4S0  — Occurs  in  crystals  In  the  Cimina  region.  Rome,  Italy;  in  erratic 
with  davyne.  tou  nialine,  etc.,  FanlappIS,  RIt.  Uin.  Ital.,  16,  83,  18M;  18.  7. 1808;  also  Rend 

Acaid.  Line.  6  (2),  108.  18S6. 

Darafkttr.  p.  878. — Shovn  by  Osann  lo  be  inonociinlc.  Axial  ratio  dzt:h= 
l  fi358: 1:0-7514.  >S  =  77' 5' =  001  a  100.  100  A  HO  5«' 5*.  001  A  101  =  ST  83^,  001  A  Oil  = 
SHMd'.    Observed  forms :  a(100»,  6(010),  cfOOl);  tn  (110);  r  (101).  <  (302);  n  (101).    (301):  9(011): 

0(111),  #  (lU),  fl  (121).  Angles:  ae  = '77'  6',  aw  =  W  y, 
ar  =  •SS"  43',  cr  -  23'  38'.  Cryslnla  tabular  |  a;  oflen  twins,  tw. 
pi.  a.  Cleavage  :  a  perfect.  Ax.  pi.  x.b,b=u.  Axial  anglehi^ 
H.  =  2-8.    O.  =  3  308.    Zs.  Sr.,  23.  584.  18M. 

Artificial  formation,  A.  de  Scbulten,  Bull.  Soc.  Min.,  19, 161, 
1806. 

Datoute,  p.  502. — Oryst. — Loughboro.   Ontario,  description 
of  large  cryBtals,  prismatic  |  a,  Pirssoa,  Am.  J.  Sc..  46,  100,  18K. 
Lake  Superior,  Osaon.  Zs.  Er.,  34,  548, 1885.    Hun  Hta..  Ijiedecke, 
Min,  Harzes,  418,  1896.    Guanajuato,   Hexloo,   crystals,  labokr 
I  a:  (103)  <Fig.),  Farrtngton,  Am.  J.  Sc.,  6.  285.  1898. 

Etchlng-flsiires  Investigated  and  figured,  Baiimliauer.  Die  Resiiltate  d.  Aetzmethode,  1884. 
Analysis.  Qrand  Harals,  Minn.,  Berkey,  38  Add.  RepL  Minn. 
G.  Burr.,  p.  197. 

DATTira,  p.  428. — Occurrence  In  the  Clmlna  region  near  Rome, 
see  DanburiU. 

DeorliyUt*.  B.  Huudk  and  G.  T.  PHor,  Uln.  Mag..  11,  80.  17«, 
1897. 

Onhorhomblc  Aies  d  :  S  :  ^  =  0*9661  : 1  :  O-.'SSOS.  Forms : 
a  (100).  0  (001),  m  (110);  also  (Oil)  as  tw.  pi.  Angles:  am  s 
*44''  Of',  e  A  Oil  =  28'  49^',  mm  —  89*  ^'  Hussak.  In  slender  piis- 
matic  crystals,  3  to  8  mm.  long;  often  tn  cruciform  twins  crossing 

at  an  angle  of  67*  SO* ;  rarely  Tu  trillings. 

Fracture  concboidal.    Very  brittle.    H.  =  6.    G.  =  4*512-4-580. 
Luster  resinous.    Color  pltcli-black,  dark  brown  und  translucent  Derbylite. 
iu  thin  splinters. 

Comp<wlL!on  perhaps  FeO.BbiO.  +  SFeO.TlOi.  Analysts  on  material  not  entirely  poie 
i(hence  SiOi,  etc.).  Prior: 

8b.O.       TiO>        FeO       CaO       SiO.      A1,0.     Na.0      E.O  Ign 

34-19       84  56       82  10       0'83       850  .     817       0'76       0-88       0*50  =99-K 

B.B.  in  salt  of  pboapliorus  gives  a  bead  (R.F.)  yellow  when  hot,  violet  when  cold.  Insoluble 

in  acid,  but  decom|>oaed  by  acia  potassium  sulphate. 

Occurs  in  tlic  cinnabar- bearing  firavel  of  Tres  Cruzes,  Tripuhy  near  Ouro  Preto,  Mina  Qcrte^ 
Bnizi  ;  Ittwisiie,  xenolime.  monazlte.  zircon,  rutile,  etc.  are  associated.  Named  after  Dr.  O.  A 
Derby,  Director  of  the  Geological  Survey  of  Brazil. 

Okbcloizitb,  p.  787.— Analyses,  from  Obir,  Carintlila,  Brunlechner,  Zs.  Er..  24,  1895. 

DiAHOND.  pp.  8,  1083.— Crystals  from  the  Ural  described  with  (971),  (488),  Jerem^ev,  Yb. 
Min.  Ges.,  34,  59,  1896. 

Artificial  corrosion -figures.  Luzi.  Ber.  Cli.  Ges..  26,  3470,  1803. 

Refractive  indices  measured,  WUIfiug,  Min.  petr.  Hittb..  16.  61.  1895.  Investigation  of  vsiis- 
tion  of  refiactive  indices  with  the  temperature,  A.  Sella,  RIv.  Min.  Ittal.,  10,  66, 1803.  Ttiennl 
«xpan8lon,  J.  Joly,  Nature,  49,  480.  1894. 

Shown  to  be  transparent  lo  X-rays  (while  paste  Is  opnque),  also  Investigation  of  hefaavlnr  of 
many  spcries  townrd  X-vipt,  Doeller.  Jb.  Min.,  2,  87,  1896 ;  1.  356,  1897.  (See  further  on  ihe 
geueral  subject,  Zs.  Kr.,  30.  610,  1890  ) 

Found  ii)  the  glacial  tirift  of  ■Wisconsin,  nt  Plum  Creek,  Pierce  Co.;  Oregon,  Dane  Co.; 
KohlsviUe,  Washlnfrton  Co.  (31J  carats):  Eagle,  Wiiukeslia  Co.  (16  caraf:),  cf.  Kutiz,  Bull.  G.  Soc. 
Am  .  2,  688, 1891,  luid  Min.  Res.  U.  S.;  Hobbs.  Auier.  Geol.,  14,  SI.  1894;  Bull.  Univ.  Wisconsiii. 
1,  ISS.  1895. 

Occurrence  and  origin  la  California,  Turner,  Amer.  Geol. ,  23, 183,  1899.  Also  In  South  Africa 
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Stone,  Bonner  Halsin,  Oeol.  Mag.,  3,  492,  1895;  Molasan,  C.  R..  116,  392.  458,  460;  117, 
423.  1893.  Descriptiou  of  the  Eimberley  mines,  Stelzaer,  Isis,  p.  71,  1898.  Discussion  of  origin 
as  illustrated  iu  Rnizil,  Dvrby,  J.  Geol.,  6,  121.  1898. 

See  niao  the  works  of  L  do  Lauuay  and  H.  Cnrvill  Lewis  noted  in  the  bibliography. 

In  the  meteoric  irou  of  Cafion  Diablo,  AHzonu,  A.  E,  Foote.  Am.  J.  Sc.,  42,  413.  1891; 
Kunz  and  Huntlaglou.  Am.  J.  Sc.,  46,  470,  1!S98.  Also  C.  FrieOcl,  Bull.  Boc.  Min.,  16.  238, 
1803  (C.  R,  IIB,  10:t7.  1892):  116,  890,  189&  Also  Moissaii.  C.  R.,  116.  288,  1898  (Bull. 
Soc.  Cbim..  9.  967,  1893).  Occurrence  iu  meteorites  iu  geuerali  Huutington,  Proc  Amer.  Acad., 
29,  204,1894. 

Formed  artificially,  Moissaii,  C.  R.,  116,  218.  1893;  Fiiedel.  ibid,  p.  224 :  Rousseau,  117. 
164  :  fiirther,  Molssan.  ib.,  118.  820,  1894 ;  123.  206.  210,  1896.  Also  J.  Friedlftnder,  Berlin, 
1898,  Jb.  Hln.,  1,  m,  1899.   Reproduciion,  Q.  Majorana.  RIv.  Mln.  Ital.,  19,  22,  189& 

DiAPHOniTB,  p.  124.— Identified  by  L.  J.  Spencer  (Am.  J.  So.,  6,  816,  1898)  with  pyrargyrite, 
galena,  dolomite  on  a  specimen  of  stepbauite  from  the  Lake  Chelantdistr.,  Okfuiogaa  Co., 
Wiuhlugton ;  also  wltb  mlargjrtte,  etc,  fmm  Santa  Maria  de  Catorse,  Sim  Lula  Potosl,  Mexico 

I>iekibarglte.  L.  J.  IgeUtrdm.  G.  FOr.  FOrh..  18.  23t,  1896.  A  supposed  new  species  occur- 
ring with  cyanite  at  Dlcksberg,  Raostlt  parish,  Wermland,  Sweden.  Shown  by  Weibull  and  Up- 
xnark  (ibid. .  p.  SS3)  to  be  rutiU. 

ZMetzeite.    A.  Osann,  Zs.  Kr.,  23,  S88,  1894. 

Monoclinic.    Axes  d  :  S  :  i  =  18826  : 1 :  0-9516  ;  /S  =  •TS' 88' =  001  A  lOO:    100  A  HO  = 
58*.  001  A  101  =  39°  22',  001  A  Oil  =  42'  221'.    Observed  forma:  a  (100), 
fr(010),  19(001):  ;  (210),  m  (110);  r  (lOl),  « (233),  0(821).    Angles:  mm'"  =s 
1(KS"  56',  a'T  =  *67'  10'.  cm  =  80*  8'.     Crystals  prismatic,  Ubular  |  a  and 
elongated  |  h.    Commouly  fibrous  to  columuar. 

Cleavnge  :  a  imperfect.  Fracture  coiichoidal.  H.  —  8-4.  Q.  =  8'698, 
Luster  vitreous.  Color  dark  gold -yellow.  Optically  +.  Ax.  pi,  ±  6. 
Bx,  X  a  in  obtuse  nngle  h  d;  extinction  on  b  (010)  5°  to  V  with  h.  8G..r  — 
87°  to  88*.    Dispersion  horizontal  and  «  >  p,  both  strongly  marked. 

Composition,  7Ca(IOt)i.8CaCr04.  Soluble  In  hot  water;  from  the  solntlon 
the  colorless  calcium  iodnte  (Ca(IOi)i  +  OHiO)  separates  on  cooling,  leaving 
ttie  calniiin)  chromate  in  soluticm. 

Obtained  from  the  same  I'Cgion  which  furnished  the  calcium  lodate 
Inutariie  (Miii..  p.  1040).   The  occurrence  of  thii  salt  was  earlier  described  by  Dietze  (afm 
whom  it  is  named),  see  Min.,  ].  c 

DiOPSiDE. — See  Pyroxwie. 

DiOPTASE.  pp.  463,  loss.— Occurs  in  crystals  in  the  neighborhood  of  Mindouli,  east  of  Gomba, 
on  the  nja<l  lo  Brazzaville,  French  Congo;  also  at  other  points  In  the  Congo  region.  lAcroix, 
C.  R..  114,  1384,  1802.   See  also  A.  Le  Obatelier,  C.  R,  116.  894,  1898. 

£tchlng-tigui-es  invesUgated.  Traube,  Jb.  Min..  Beil.-Bd.,  10,  468, 1890. 

DiPTBs:.— See  WernerUe. 

D01.0.MITE,  pp.  271,  1088.— From  Raibl,  containing  traces  of  tballlum  and  lithium,  Heberdcy, 

Zs.  Kr  .  21.  71,  1S93. 

Origin  discussed.  Element.  Mln.  petr.  Mitth.,  14,  586.  1899;  PfalT,  Jb.  Min.,  Beil.-Bd.,  9,  485, 

1894. 

The  black  crystals  from  Teruel,  Spain,  occurring  embedded  in  gypsum  have  been  long  called 
ttrueliU. 

DiTFKBNovsiTB.  p.  120. — Description  by  Bnumhauer  of  crystals  (anal..  KOnig)  with  tbe  new 
foniis  (383),  (441),  (807),  (103),  (205),  (407).  (027),  (018),  (026).  (049).  (047).  Zs.  Er..  24,  65,  1894; 
38,  551,  1897. 

Dnndasita.  W.  F.  PetUrd,  Catalogue  of  Minerals  of  Tasmania,  p.  26, 1898.  Inferred  from 
qualitative  testa  to  be  a  bydrated  carbono-phospbaie  of  lead  and  iiluminium.  Occurs  as  an  in- 
eructation  on  a  ferro  mangaueae  gossan  wltli  crocoile  ;  consists  of  small  spherical  aggregates  with 
radiated  structure  ;  color  within  while  and  silky,  externally  yellow-brown.    H.  =8.    From  the 

Adelaide  Proprietory  mine,  Dundas,  Tasmania. 

Ddrdknite.  p.  980. — F.  C.  Enight  hus  noted  nn  oxidation-product  of  the  tellurides  of  Cripple 
Cn-ek,  Colo.  The  soluble  (HCI)  portion  of  the  mixture  analyzed  was  perhaps  8FetO|.2TeO  1.1110, 
ilie  iusotuble calaverite.  Proc.  Colo-  Soc..  Oct.  l,  1894. 
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Dtscrabitb,  p.  43.— Crystals  from  the  Harz  described,  Liiedecke,  Uin.  rf.  Harzes,  48, 18M. 


Edinotomtb,  p.  599. — Ornirs  ]d  large  cr>'sta1s  (to  3  cm.  in  length)  at  llie  mines  of  B6bl, 
Sweikii-  Hnbit  prisniaiic.  labular  |  one  pair  of  m-fiices  ;  iwins,  pseiido-tetragonnl,  Tliese  are 
referred  to  tlie  orthorliombic  svslcin  (licniilieilrni)  with  the  forms:  c  (0011,  m  (110),  p{ll\),p 
(Ul|,r,(12I),r,(121).  Axes  <t  ■  5 :  .i  =  0-9873  :  1 :  0  6738.  Angles  :  mm'"  =  89'  16',  ep  =  43"  47! 
O.  =  a-776.  2Ey  =  87°  17'.  O.  Nonleuskiald.  Bull.  Sot.  Miu..  18,  896.  1895,  aiid  G.  F5r. 
FOrh.,  17,  597,  1^193.    An  analysis  ia  given  by  G.LindstrOm,  Ofv.  Ak.  Stockh,,  63,469,  1896. 

fiUitorpita.  X.  J.  IgeUtTom,  G.  FOr.  F6rh.,  16,  473,  1693;  Zs.  Kr.,  22,  468.  An  imper- 
fectly described  mlnernl  rrotu  the  SjO  mine.  Orebro,  Sweden.  Oc(;urs  in  crysUilR  and  crystalline 
particles  witli  one  rleavage.  H.  =  4.  Brittle.  Color  and  slnak  whitish  gniy.  Inferred,  on 
the  biisis  of  a  partial  qualiiaiive  analysis  to  be  a  hydruted  arsenate  of  maoganese  (MnOj. 

Elpidite.    G.  LindstrOni,  G.  FOr.  FOrh.,  16,  830,  1894.    Q.  Nordfiukiold,  ibid.,  p.  343. 

Orthorhombic.  Axes:  &.IU  =  0-5117: 1 :  0-9781.  100  A  HO  =  27"  6',  001  A  101  =  62"  23". 
001  A  on  =  44°  22'.  Forms  a  (100),  6  (010).  c  (001).  m  (110).  n  (1201,  e  (013).  d  (Oil) ;  also  doubt- 
fnl  u  (540),  ((580).  «  (5  13-0).  Angles:  mm'"  =  *54"  1^.  ed  -  •44*  22*.  Crystals  prismatic, 
rarely  distinct  (described  by  G.  NurueDskl&ld).  Usually  masslre.  floe  fibrous  or  columnar;  also 
as  a  fcU-Hke  mass. 

Cleavage:  m (110).  H.  nearly  7.  G.  =  3  524 white,  2  594 red.  Luslersilky.  Colorwhiteto 
brick-red.   Exttuctioa  pamllel  to  prismatic  direction,  wtiich  corresponds  to  a. 

Composition,  essentially,  H«Na,Zr8i.0i*  or  Na,O.Zr0..6SiOi.3H,0.    ADalTsia.  UudstrOm: 

SiO,       ZrO,      FeO      CaO    Nn,0   K,0  H,0  (ign,)  H,0  (100")  CI 

69*44      20-48      0  14      0  17    10-41'   018      5  72  8-89      0  1.?   TiO„CuO  (r.  =  lOO  SS. 

•Another  determination  gave :  Na«0  10*39.  K,0  0  81. 

From  the  localUy  in  southern  Greenland  (probably  Nngssiirsuk  near  Tgaliko)  which  has  mfforded 
neptunite  (see  this  App.,  p  49)  itud  epididymile,  p.  25.    Named  from  hope. 

Enargite,  pp.  147,  1033.— Occurs  at  the  Ida  mine,  also  at  Red  Mountain.  Summit  distr. 
Cnlorado;  crystals  from  the  latter  locality  show  the  new  formi  •(SIO),  «(0i:^  >(134);  haUt 
prismatic  or  tabular  (figs.  1-5,  Red  Mounldii).   Pirsson,  Am.  J.  Sc.,  47,  213,  1864. 


1. 


3. 


6. 


m\h 


m 


a 


h 


Monograph  on  the  cryslallizntion,  L.  J.  Spencer;  new  forms  noted  arc:  y  (610V  / (590).  i'(5401. 
jr(280),  t(108),  A  (307),  w  (709),  u  (301).  The  author  concludes  that  clarite  (Miu.,  p.  14f))  H 
identical  with  enargite.  Miu.  Mag.,  11,  69, 1895.  Crystals  from  Pemsbow  the  new  forms  ar (031 1, 
4>  (182),  pi  (894),  0,  (131).  0,  (893),  trftmt.  Miu.  Mag.,  11.  196. 1807. 

Occurs  in  large  crystals  at  the  Bell  Stow  mlue.  Missoula  Co.,  Montana,  Moses,  School  Mines 
Q.,  10,  330, 1895.   Analysis,  from  Butte,  Montana,  Hillebrand,  Am.  J.  Sc.,  7,  06, 1889. 

Enstatite,  p.  346.— From  Corundum  Hill,  N.  C,  also  Webster,  Jackson  Co  ,  N.  C,  aoalysct 
quoted  by  Pratt.  Am.  J.  Sc.,  6.  480.  431,  1898. 

Investigation  of  alteration-products,  Jobansaon,  Ak.  H.  Stockh..  BIhang,  17  (S),  No.  4. 1891. 
(Ref.  in  Zs.  Kr.,  23,  152.) 

Epididrmite.  0.  Ftink,  G.  FOr.  FOrh.,  16,  201,  1898 ;  Zs.  Er..  23,  853, 18M.  O.  XMn- 
Bkiold,  G.  FOr.  Ffirh.,  Ifl,  840,  1894. 

Orthorhombic.    Axes  &il:h  =  0*5758 : 1 : 0  0840  or  1  : 1-7367  :  0*9274.   100  A  110  =  tT Sff. 

001  A  101  -  42"  50^'.  001  A  Oil  =  28- 6;'.  Observed  forms:  o  (100),  6  (010),  c  (001) ;  m{m\ 
U\m.  ndSn);  »{02.U  A  (034).  (Oil),  fl(048).  li  (0311,  /  (041),  A  (061),  ;r  (081);  p  (881).  Angles: 
tn»n"'  =  59°  52*,  nn  .--  119'  53',  bn  =  »30°  4',  ed  =  •46°  53'. 

Crystals  usually  tabular  |  e  and  elonpUed  by  extension  of  the  faces  in  thebrnchydome  zone:  tbesr 
faces  horizontally  striated.  In  part  in  hexagonal  tables,  b  and  m  being  equally  developed:  tt>^ 
also  twinned,  having  e  in  common  but  n-volved  60'  about  the  vertical  axis,  and  as  tw.  lamelfae 

Cleavage  :  b  and  c  perfect.    H.  ~  O'S.    Q.  =  3-548.   Luster  vitreous,  on  b  and  e  pt^rijr 
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Colorless.  Optically—.  Ax.  pi  I  &  Bz.  1  A.  Indices  Foi- Na,  «sl*0646k  /S^VSfSS 
y  -  1  -6688.   .  • ,  aV„  =  81*  4'. 

CompoBklju  imaBeSiiOa  like  eudidymlte  (Hin.,  p.  S18).  AmtlyBia^  G.  FHnk 

SiO.  BeO  Na,0  H,0 

!i.  v4  iO-56  13-88  8-78  =100-6:: 

6.B.  fuses  easily  a  colorlera  glass,  but  yields  water  only  o*;  a  high  temperatuTe.  !No^  attacKecL 
by  acids. 

From  Qreenlaad.  exact  locality  uncertain,  probably  Narsaalk  <or  Nagssarsak,  LIndstrOm)  neU 
(gnliko,  cf.  Mp(vn«e«  and  «2puiiSf«. 

EpiDoTB,  p.  516.— Ciratals  from  Quenast  described,  StOber,  Bull.  Ac.  Belg.,  39,  408,  18d{> 
Also  from  the  Coinba  dl  Compare  Itobert,  Avlgliana,  G.  Boeris,  Atli  Accad.  Sc.  Torioo,  32,  Aprl' 
3S.  1897,  and  Riv.  Min.  Ital..  30,  66,  1898. 

Optical  examination  of  isomorphous  layers  of  crystals,  Ramsay.  Jb.  Min.,  1,  111,  1898. 

Occurretice  as  a  primary  constituent  of  igneous  rocks,  Eeyea,  Bull.  G.  Soc.  Amer.,  4,  805 
1893. 

The  relation  of  epidote  to  zolstte  is  discussed  by  Weinschenk.  Zs.  Er..  26. 166, 1890.  See 
also  Ob'aMoAAtf. 

Epbomite,  p.  938.— Deflcrh>tion  of  natural  crystals  from  Stassfurt  (new  form  g  (210))|  aisb 

optical  determination.  Milch,  Zs.  Er.,  30,  321,  1893. 

Exionite.    A.  8.  Eakle.  Am.  J.  Sc.,  6,  66,  1898.  and  Zs.  Er.,  30,  176,  1896. 

Orthorborabic.  In  aggregates  of  Tcry  slender  flbera.  resembling  woolly  hairs.  G.  =  1'99V 
Luster  pearly.  Color  white.  Optically  biaxial,  posilire.  Extinction  and  Bx.  (c)  parallel  to  fibers 
Birefringence  high. 

Oomposltiou,  HiCaKaNaaAlgSiaO]!  +  t^iO  or  CaO.EaO.Na,0.Al9O3.6Si09.6HaO.  Analy 
sis  : 

SiO,  Al»:>-.  CaO  MgO  KsO  Na,0  HaO 

97-16  16  08  S-60  0-60  S'M  S*47  '  17-80=100-68 

Fuses  B.B.  easily  and  ouietfy  to  a  clear,  colorlcBs  class.   Easily  soluble  In  l^rochlOTic  add. 
Occurs  with  miucy  opal  in  cavities  la  a  rhyolUe  tus  at  Durkee,  Oregon.   Named  from  eptoi' 
wool. 

Ertthrttk,  p.  817.— Occurs  on  the  west  shore  of  Rabbit  Lake,  Klpiadug,  Ontario,  Ferrier 
Ottawa  Naturalist,  9,  198. 

Ettringite,  p.  976. —From  Tombstone,  Arizona,  analyzed  by  Moses  (after  deducting 
1  -91.  SiO.) :    SO.  18-54.  AI,0.  fl  TO,  CaO  36-81,  H,0  (red  heat}  10-88.  H,0  (116")  34-58  =  99-9ft 
Formula  deduci'd  IOCa0.3Al|Ot.5SOi.54H.O;  14  parta  of  H.O  go  off  at  a  red  heat,  the  formub 
.iheii  rL'dticesio2BiO>.SOi  +  8H.O.  Occurs  in  bunches  of  white,  silky  fibers.  ^.^2.  G.  =  l-5b 
iihowd  double  refnictioa  with  parallel  extinction.    Am.  J.  Sc.,      469, 1896;  Ze.  Er..  22, 16 


Enohlorine.  A  ScaccM.  1869;  E.  Seaeehi.  Rend.  Accad.  Napoli,  33,  1S8,  1884.  A  thlkv 
ememld'greeu  incniHtatlon  on  the  lava  nt  VeBuviiis.  Tlie  analysis  by  Plsanl  (quoted  by  ScaCchi) 
made  it  a  compountl  of  copper  sulphate  and  cuprous  cbloride.  According  to  a  later  investigation, 
however  (E.  Scacchi),  it  is  made  up  of  an  insoUible  and  a  soluble  portion.  Tbe  proper  euchlorioe 
yielded :  SO.  43-98,  OuO  41-50,  X^O  8  04,  Na>0  6  48  ~  100.  The  cryatallizatiou  is  orthorhombic 
<')bserveil  forms:  6(010),  0(001),  0(011).  d  (108),  ^(101);  measured  angles:  c0k61''66' 
.n  -  67*  S4'.  An  analysis  by  Ranunelsberg  (Min.  Cb. .  Erg.-Heft,  87,  1866)  gave :  80,  4^-96.  Gu^ 
87-87,  Na,0  S-48,  E,0  10  84,  H,0  [8-8S]  =  100. 

EucHHOiTE,  p.  838.— Libetbeo,  crystals  with  the  new  forma,  /  (103),  d  (101),  Gisslnger,  Zft 
Kr.,  32,  867,  1892.    An  analysis  by  A.  H.  Church  shows  148  p.  c.  P.O..  Min.  Mag..  11,  1, 1898 

EucLASB,  p.  508.— Ba'jia,  Brazil,  crystal*  described,  Hns&ak.  Min.  petr.  Mitth.,  12,  478, 18^., 

EuDiALiTR.  pp.  409,  1084.— Kola  peninsula,  optical  Investiratlon  of  crystals,  cmfirming  aD( 
extending  earlier  results  (Min.,  ix  410),  Ramsay,  Jb.  Min.,  Bei!.^.,  8,  733,  1898. 

KvANsmt,  p.  846.— Occ-arsataBdnein  tbe  Zeehan  district,  Tasmania.  G.sl-989.  Analyaif; 
P,0. 18  11,  AI,0,  40-1*.  H~0  ^  41-S7  =  89-57.  H.  G.  Smith.  Pnw  JSL  Soc.  N.  S.  W..  ZL  m 
1888. 
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Fatalitb,  pp.  4M.  1084.— Prom  Rockport,  Mau.,  analysis  (nearly  jnire  Fe,SiO«,  O.  =  4"818) 
and  optical  properties  witli  (UscusbIod  nf  the  relation  of  the  laller  to  composition  in  the  species  of 
the  Chrysolite  Qroup  ;  also  analysis  of  hortonolite.  PeoSeld  and  Forbes,  A.m.  J.  Ba,  1,  128;  18041 
Analysis  of  crystals  from  slag,  0.  O.  Smith.  Juhna  Hopkins  Univ.  Cin.,  IIS,  ilaj  18M. 

See  also  NwchryHiU  and  BreitlakiU. 

F*dorovtt«.   Fedorowit,  0.  Viola,  Jb.  Hln.,  1,  121,  18M.— See  iVuMiu. 

Fbldipars,  pp.  814,  1084. — Much  work  has  been  done  recently  upon  the  optical  cbar&clen  oi 
the  feldspars,  and  chiefly  those  of  the  plagioclase  series;  this  has  to  a  large  extent  luul  as  lis  object 
the  determination  of  the  different  species  under  the  microscope,  as,  for  example,  iu  the  form  ih^ 
appear  in  thin-aections  of  rocks.    Prominent  contributions  are  the  fullowitig: 

Michel-L#vy.  an  Important  work  entitled  "  Elude  sur  la  ditermination  des  feldspaths  dans  lei 
plaques  minct^,"  Paris  (two  parls),  1894  uud  lifW  (see  Bull.  Soc.  Miii.,  18,  79, 1895).  A  summary 
of  tills  (wad  other  papers)  is  given  by  K.  H.  Wlodiell  {n  Amer.  Qeol.,  21,  13,  1808;  sue  also 
O.  F.  Becker,  Am.  J.  8c..  6,  849,  1898. 

Fedorow,  feldspar  studies,  Zs.  Er.,  22,  248,  1898;  26,  235,  1896;  27,  387.  1896;  29,  «04. 1806. 
Viola,  Zs.  Er..  30.  28,  282.  1898. 

Fr.  Becke,  determination  of  refractive  indices,  Her.  Ak.  Wlen,  102  (1),  S58,  1808;  also  deter- 
mination by  Interference- figures,  etc.,  Min.  petr.  Hitth.,  14,  415,  1895. 

Bertmnd,  Bull.  Soc.  Miu.,  20,  219,  1897.  Wailcrant,  rapid  determination  In  rocks,  ibid.,  21, 
268,  1898. 

Many  optical  determinations  with  analyses  arc  f  iven  by  Fouque.  Bull.  Soc.  Mln.,  IT,  288-611, 
1894.  See  also  BrOgger.  Erupt!  veestelne  d.  Eristiauiagshietes,  1894-88;  also  many  memdnoo 
petrography  (Jb.  Miu.,  Min.  petr.  Mittb.,  et  at.). 

Disciiasloti  of  compoution  of  plagloclase  feldspars,  Bammelaberg,  Jb.  Mln..  2,  165.  1896, 
See  airo  the  species  AOHs,  Anorthite,  Attcrihoetate,  Celtinn,  Mieroel^e.  OrthoUam, 

FERGVSONnB,  p.  729.— From  Ceylon,  annlysls.  Prior,  Min.  Mag.,  10,  234.  1893. 
Examination  of  gases  yielded  (helium,  elc).  Ramsay,  Proc.  Boy.  Soc.,  69,  825.  188ft;  Ranuay 
and  T raver*,  ib.,  60, 448, 1897.  InvesUgationof  endothermlc  properties,  Ramsay,  ib.^  63, 325, 1896. 

nsDUBRiTK^.  172.— Description  of  crystals  from  Lnurioo,  Greece,  Lacniix.  C.  R,  123, 95S^ 
1806.   Also  O.  F.  Herbert  Smith,  Min.  Mug.,  12,  107.  1890. 

Fluocbritb,  pp.  175,  1084. — Weibiill  ha»  described  a  fmgment  of  an  hexagonal  crystal  fmm 
Csterby  (cf.  anal.,  Min.,  p.  175)  with  m  (1010)  and  p  (1128);  mp  =  61*,  whence  a  :i=  1  :l-0«i 
Optically  uniaxial,  positive  ;  e  —  ooss  0-003  approx.   O.  FOr.  FOrh..  20,  54,  1898. 

Flnor-adaUU.— See  TUasiU. 

Fluoritb.  pp.  161,  1034  — Samtbal.  Tyrol,  crystals  described  witb  the  torn  (f7'19-5)  devel- 
oped by  corrosion,  Hdfer,  Min.  petr.  Mitth.,  12,  500,  1802.  On  crystals  from  thaHariMts., 
Luedecke.  Miu.  d.  Harzes,  253,  1896. 

Tenacity  Investigated,  Sella  and  Tolgt,  W!ed.  Ann.,  48,  668,  1808. 

Anomalous  optical  characters.  Wallerant,  Bull.  Soc.  Mln..  21,  44,  1808. 

^osphorescent  under  the  action  of  X-rays,  this  ia  also  true  of  caldla  and  other  spadea,  Bnt^ 
bank.  Am.  J.  8c  .  6,  53, 1898. 

Refractive  indices  for  long  waves,  Carrallo,  C.  R.,  116,  1188,  1898;  Rubena  and  Snow, 
Wled.  Ann.,  46,  520, 1893. 

Dispersion  in  the  infra-red,  Paschen,  Wled.  Ann.,  53,  BOl,  1894. 

Photoelectrical  propertlea,  Schmidt,  Wled.  Ann.,  62,  407,  1897. 

From  Quincle,  containing  free  fluorine  (anal..  G.  =8'117),  to  which  the  odor  on  frartart 
fs  due,  Becquerel  and  Molssau,  Bull.  Boc.  Chlm.,  6,  154, 1801. 

On  the  nuorite  deposits  of  southern  Illinois,  see  S.  F.  Emmons,  Traoa.  Am.  Inst.  Mng.  Ene. 
21,81,  1893. 

Occurs  on  a  large  scale  at  San  Roque,  Cordoba,  Argentina.  Valentin.  Zs.  prakt.  Gcol.,  4,  lOi 
1896. 

Folgwite.   8.  R.  BnuMnt.  J.  Am.  Chem.  Soc.,  14,  No.  1,  1892.— See  PtntlandHe. 

FoBTBiiiTB,  p.  450. — Colorless  transparent  crystals  from  Monte  Somma  have  been  neastned 
by  Jolles  and  analyzed  by  ThaddeeS,  see  Arzruni  (Zs.  Er.,  26,  471,  1806) ;  the  latter  also  glvn 
the  optic-axial  angles  and  notes  twins  with  (0^1)  as  tw.  pi. 

Analysis,  from  the  crystalline  Hmeatme  of  the  Paaiau  grmhlte  region,  Wdnadienk,  Zs.  Sr., 
38,  145,  1897. 

Fraaokaita.   A.  W.  Bttbn§r,  Jb.  Hln.,  2,  114,  1888. 

Haasive,  witb  Imperfect  radiated  and  foliated  iiructure ;  In  part  In  spberuka  ^gregated  fia 
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reiilfonn  !>hape.   Clcnvnf^e  perfect  in  one  direrlion.   Somewhat  malleable,  maliiDg'  a  marlc  on 
l>ap«r.   H  =  2-75.   O.  =5*55.   Luster  melitl lie    ('nlor  blackiali  gmr  to  blaclt.  Opaque. 
ComposltioQ.  Pb.Sn,Sb,Sii  or  SPb8D6a.Pb»Sb|S«.   Analysis  by  C.  Wiukler : 

8  Sb  Sn  Pb  Fe  Zn  Gangne 

21-04  10  51  12-84  50-57  3-48  1  23        0  71  =  98  87 

Germanium  is  present  in  small  amount  (01  p.  c.) ;  also  about  1  p.  c.  silver. 

B.B.  on  cliarcoal  gives  a  yellow  coaling  of  lead  oxide,  and  fartber  from  the  assay  one  of 
oxide  of  aotimoay.  In  the  open  tube  yields  sulphuroua  aud  antimoniaL  fumes.  In  the  closed 
tube,  a  slight  coating  of  germanium  sulphide  \t  no  air  is  present.  Dissolved  by  nitric  acid  with 
the  separation  of  a  white  powder  (oxides  of  nntimouy,  tin  and  germaulum) ;  also  readily  in  aqua 
regia  with  separatiOD  of  sulphur. 

From  the  silver-mining  region  of  Los  Aafnus.  southeast  of  Chocaya,  Bolivia ;  It  Is  locally 
known  as  Uieteria;  wurtzite  is  closely  associated.  Named  after  the  mining  engineers,  Carl  and 
£rost  Francke. 

Friedkutb,  pp.  46"i,  10S5.— From  the  Sj5  mine,  Wermland,  Sweden,  analysis,  IgelatrOm : 
S!0.  84-86,  MnO  45-88.  FeO  1-85.  CaO  1  50.  MgO  1-60,  Hn  »-79,  01  8  00.  HiO  9*00, 1%0,  tr.  = 
»9-88.    G.  FOr.  FOrh.,  14,  505,  1892 ;  Zs.  Kr.,  21,  92.  1898. 

rnggerite.    E.  WeinaeMuk,  Zs.  Kr.,  27,  677,  1896. 

In  thick  four-sided  tabulnr  crystals,  probably  tetragonal.  Olcavage:  basal,  perfect.  H.  =  6'Q. 
Q.  =  S'18.  Color  light  apple-green;  also  white  and  dull.  Birefringence  very  low,  for  yellow 
CNa)  sensibly  isotropic;  a>at.  =  ena  =  1-691. 

Corresponds  in  composition  to  a  member  ot  the  geb1enlte-&kennanlte  series  (8  Ak  :  10  Oefal), 
but  deviates  in  physical  cbaractei-s.   Analysis,  E.  Mayr: 

810,        AI.O.       Fe,0,        CaO        HgO       Na.0      HnO.K,0  Inso). 

84  04        17-97        8  49        87  65        4*89        2-04  tr.        0*13  =  100-SO 

Occurs  on  the  contact-zone  adjoining  the  moDzonlte  of  the  Monzonlthal;  In  part  as  a  micro* 
scoplc  constituent,  in  part  In  nests  of  crystals,  also  as  a  coarse-granular  aggregate  with  calcitCt 

Gadounitb,  pp.  009,  1035. — Crystals  from  the  Harz  described  by  Luedecke,  HIn.  d.  Harzes, 
438. 1896. 

OAHinTK,  pp.  328,  1035. — Occurs  in  Raglan  township,  Renfrew  Ca,  Ootarlo,  HofFmann,  Rep, 
O.  Canada,  9,  15R,  1896. 

Oalbha,  p.  48.— Omt— From  Keudorf  with  the  new  form  (501).  Cesftro,  Zs.  Kr.,  20,  468, 
1893.  From  the  Harz,  Xuedecke,  MIn.  d.  Harzes.  16,  1896.  On  the  octahedral  cleavage  of  a 
variety  from  Kil-St.-Yincent  containing  tellurium.  Cesaro,  Ann.  8oc.  G.  Belg.,  19,  Bull. ,  76, 1892. 
F^iberg.  new  form  (447),  Cestlro,  Add.  8oc.  G.  Belg..  24,  Ixxix,  1898. 

From  Broken  Hill,  N.  8.  W.,  containing  16  0  p.  c.  Zn,  Liversldge,  Proc.  Roy.  Soc.,  N.  S.  W., 
29.  320. 1895.  Cubic  crystals  stated  to  be  from  Bmgfaam,  Utah,  gave  Hartley  4*97  p.  c.  Zn,  HIera, 
Min.  Mag.,  12,  112. 1899. 

Gabnet,  pp.  487, 1085. — Pyrope  of  cubic  form  occurs  in  the  diamond  sands  of  Agua  Suja, 
Hinns  Geraes,  Brazil.  Hussak,  Ann.  Mus.  Wlen,  6,  118  (not.),  1891. 

Opticnl  investigation  of  crystals  from  many  localities  with  references  to  the  recent  literature 
(since  1882.  cf.  Min.,  p.  439),  etc..  Eleln,  Jb.  Hin.,  2,  68, 1896,  also  Ber.  Ak.  Berlin,  728, 1896;  676, 
1808.  See  also  Brauns,  Opt.  Anom.,  1891,  p.  188;  Eamojitaky,  Vh.  HIn.  Get.,  34,  1,  1896; 
Fedorow,  Zs.  Kr.,  28,  276,  1897. 

Optical  character  otp^renUta  corresponding  to  that  of  an  orlhorhombic  crvstal,  Mallard,  Bull. 
Soc.  Min.,  14,  298,  1891.  Same  of  melaniU  from  Algeria,  Oenlil,  Bull  Boc.  Min.,  17,  269,  1894; 
of  crystals  from  Affaccata,  Elba,  G.  D'AchiardI,  Anual.  Univ.  Tosc..  20,  1896. 

Qreunla/rUe,  analysis  of  an  apple-green  variety  resembling  jade,  found  as  a  water-worn  peb> 
ble  near  Eltoro,  California,  F.  W.  Clarke,  Am.  J.  Sc.,  60,  76,  189S.  Analyses,  Rotheukopf, 
ZUlerthal,  Schnerr.  Zs.  Kr.,  37,  481,  1896. 

Aimandtte,  analysis,  Sydney,  N.  8.  W.,  H.  G.  Smith,  Proc.  Roy.  Soc,  N.  8.  W.,  28,  47, 1894. 

AndratUte  from  nephelite-syentta  of  Dungannon,  Hasting  Co.,  Out.  with  1*08  p.  c.  IMOi, 
Adams  and  Harrington,  Am.  J.  Sc.,  1,  217,  1896.  Italian  Peak,  Gunnison  Co.,  Colo.,  Eakins, 
Bull.  U.  B.  G.  Burr.,  113, 112, 1898. 

Topazolite,  MelaniU.  analyses.  Piners,  Zs.  Kr.,  22,  479,  1894. 

Pyrope,  etc.,  chemical  composition  discussed  with  analysis,  C.  v.  John,  Jb.  G.  ReScluL,  42,  68, 
1892. 

SptttarUte,  analyses  from  Llano  Co..  Texiis,  W.  H.  Melville,  Bull.  IT.  S.  G.  8urv..  90,  40. 1893. 
Sllberlwrg  near  Bodenmals,  analysis,  Welnsrhenk,  Zs.  Kr.,  26,  867,  1896.  Aschaffenburg  (analy- 
sis by  Wehr  and  SchrOder),  Weiiischenk,  Zs.  Kr.,  28,  163, 1897.  Caprera.  Sardinia,  LoYttato^ 
Rend.  Accad.  Line,  6  (I),  66,  1896. 
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Analyses  hy  Walt  of  varietien  finm  Canailn.  HoffmaDD,  Bep.  G.  CaDada,  6,  16R,  1892-03. 

DiscussioQ  of  compositioD  witli  aualysus,  K.  H.  Schncrr,  Inaug.  Diss.  Munidi,  1894,  abslnct 
iit  Jt>.  Miu.,  1.  482  mt..  1897. 

Occurrence  Id  the  dune  sands  of  Holland  (analysb),  Retgers,  Jb,  Hln.,  1,  16,  1895. 

Discussion  of  relntion  of  suliiiiwctes,  Weliisclienfc.  Zs.  Kr.,  26.  865.  1^5. 

Hrub.sc!iitz,  altered  to  iliopside,  burnbleude,  aud  plugiocluse,  Barrif,  Ber.  BOhm.  Oes..  Ibj  19, 
1893. 

Aniflciul  formation  of  melanite,  Alicbel,  C.  R  ,  IIB.  830.  1893. 

WiodoUU  ia  a  variety  from  Mason's  Branch,  Macun  Co.,  N.  C,  described  by  Hidden  and  !^tl 
(Am.  J.  Sc.,  6,  294,  1898)  Characterized  by  its  rose  like  color  and  brilliant  luster  by  rcflecitd 
ligbl.  Occurs  ill  rolled  pieces  and' etclied  fragments  G.  =  8*838.  Composttiim  ciTreJipondsli 
3  molecules  uf  pyrope,  MgaAli[SiO<]t ,  and  1  of  almaudile,  FetA1i[Si04](.    Analysia,  Prait: 

SiOi        A1,0,      Fe,0.        FeO         HgO  CaO 
(I)   41 M         23-13         1-90         15-56         17-88         0  93-100-32 

Zagoriolite  (Lagorlolitb)  is  an  nnlficlal  compi>und  obtained  by  Moroxewicz.  corresponding  ia 
tMmposition  to  a  soda-variety  of  f^rossular  gurnet;  formula  (Nai  ,0a)iAli[Si04]i ,  with  Nai:Cs 
=  8:3.  An  nniilysia  (dedtu-tiiig  ]4'8  p  c  Tnsol.i  ^ve:  SiOi  39  6.  AliO,  21-4,  C»0  NsiC 
23-6.  80,  1-3  =  100.  The  crysUila  obtaiued  seemed  to  be  isometric  in  fonn  (100  and  110).  bol 
Bbowed  optical  anomalies,  twinning,  etc.,  iiniilogous  to  some  garnet,  also  pHriiciilarly  to  noai-liia 
aud  hntlynite.    Nnmed  after  Profess^ir  A.  Lagorio.    Min.  petr.  Mittb.,  18,  147,  1»9S. 

Sehrie^'gife  of  Brezioa  is  shown  by  Eakle  ami  Mtithmaun  to  be  a  garnet  of  the  topasolUe  type 
iu  ocUhedriil  form.    Am.  J  S<; ,  60,  344.  Zs.  Kr..  24,  fi83,  1895. 

Ttan»ttite  Is  a  f^nppoaed  new  miiienil  from  the  damoiirite  of  BHaberg,  RHuafit,  WermUud, 
Sweden,  described  by  IgelstrOni  (G.  FOr.  F6rb.,  18, 41, 1890).  It  is  shown  by  Weibu'j  {ibid.,  30. 
63,  1898)  to  be  an  impure  mnngaueiiaii  garnet. 

GAHinBiuTK,  p.  676. — N.  Caledonia,  analysis  of  a  related  silicate,  PisanI,  Bull.  Stie.  Min.,  16; 
i&,  1892.  Various  nickel  silicates  hare  been  examined  by  H.  t.  Fou1I<hi.  Jb.  G.  Relcha.  42.  33| 
1893. 

Gat-Lu88ITE,  p.  301.— Orrslals  described  from  Borax  Lake«  San  Bernardino  Co.,  Gal.  (F1» 
1-8).   G.  =  1-993.   J.  H.  Pratt.  Am.  J.  Sc.,  2,  180,  1896. 


Occurs  in  a  confused  crystalline  mass  at  tbe  bomx  locality  In  San  Bemanllno  Co.,  Cal.,  ^Jla, 

Am.  J.  Sc.,  43,  540.  1893,  Mng.  Sc.  Press,  March  26,  1892. 

On  tbearliflclal  formation,  A.  de  Schulteu,  C.  R.,  123,  102S,  1896. 

Gehlenite.  p.  476. — Occurs  in  limestone  of  tbe  £aiaerstuhl,  Brauns,  Jb.  Min.,  1,  h\,  1809^ 
See  also  Fugffetite. 

OeikleUte.   L.  Fteteker.  Nature,  4tf.  630,  Oct.  37,  189S.   A.  Diek.  Min.  Mag.,  10.  145^  ISO. 

Massire;  In  rolled  pebbles.  Clearage:  in  one  direction  perfect;  also  imperfect  in  another, 
nearly  normal  to  It.  Brittle.  H.  =6.  G.  8*98-4.  Luster  metallic-adamantine  on  tiie  cleantf- 
face.  Color  bluish  or  brownish  black;  microsct^ic  fragments  transmit  a  purplidi-nd  UpiL 
Optically  uniaxial,  negative.   Birefringence  hi^rh. 

Composition,  essentially  magnesium  titanite,  MgTlOi.   Analysis,  Dick : 

TIO,  67-74  MgO  28-73  FeO  S  Tl  =  100-38 

B.B.  Infusible;  reacts  for  titauium  with  salt  of  phosphorus. 
liydrocliloHc  acid  if  in  fine  powder. 

Obtained  from  the  gem  mines  of  Rakwana,  Ceylon,  a  locality  "which  has  also  fninWied 
baddeleylte.  Kametl  after  Sir  Archibald  Geikie,  Director  of  the  Geolo^^ad  Surrej  of  Gnaft 
Britain. 

Oersbyite.  Z.  J.  Igelttrum.  Zs.  Kr.,  38,  310.  1897.  Occurs  In  pale-blue  to  deepbloe  grains 
embedded  in  qiiartzose  damourite-scblst  at  Dicksberg,  Wermland,  Sweden.   Closely  reaeatbla 
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lazulftti  ntid  is  Dear  it  In  mtni)osilioD.  One  of  several  analysea  saTa:  PiOa  88*26^  AUOt  46*68, 
CiiO.FeO.HuO  6-66.  HgO  5  88,  H>0  9  07  =  100. 

GERgDORPPiTE,  p.  90. — Occurs  in  octahedral  crystals  tn  Denison  towiiaLip,  Algoma  dislrict, 
Outario  laiinlynis  by  JoIirii<ton),  HoflmaiiD,  Rep.  6.  Canada,  6,  Also  on  Kooteuay  Hotm- 

laiD.  Dear  Kosslaiid,  Britisli  Columbia,  ibii.,  9,  15R,  18tf(t.  Analysis  from  Ooslar  In  the  Uarz, 
Klockmann,  Zs.  pidkt.  Geo!.,  1,  387.  1803. 

GiBBSiTB,  p.  354  —Artificial  furmatloa  of  crystals,  A.  de  Schulteo,  Bull.  Soc  Uio.,  19,  167, 
189(1. 

OiLBOMiTR.— See  Uintah. 


GiBMONDiTK,  p.  686.— Ocfuirrence  In  basalt,  St.-AgrtTe.  Ard^be,  IVance,  OoDoard,  C.  R,, 
117,  600, 1868. 

Gt.auberite.  p.  898. — Description  and  measarements  of  crystals  from  Westeregeln,  W.  Ton 

Sclinlz.  Vh.  Miu.  Ges.,  30,  75,  1898. 

Qlaacochroite.    8.  L.  Penfield  and  G.  H.  Warren,  priv.  contr. 

Ortfaorhombic.  lu  embedded  prismatic  crystals  without  distinct  terminations.  Prismatic 
augle  m  A  m  47°  30'.  Twins  with  the  bracbydome  (Oil)  as  tw.  plane,  the  vertical  axes  crossing 
at  nn  angle  of  58''30'  (microscope).  Axes  &'.b:h  =  0-44  : 1 :  0  66.  H.  about  6.  O.  =  8  407.  Color 
a  dellrate  liluish -green  like  some  beryl. 

Comptisition,  CaMnSiOi,  analogous  to  the  Ohrysolite  Group;  corresponds  to  a  manganese 
moDticellite.   Analysis,  Warren : 

SiO,  MnO  CaO  PbO 

81-48  38-00  28-96  1-74  =  100  17 

B  B  fuses  quietly  at  8-5.  Easily  soluble  in  hydrochloric  acid  and  yields  gelatinous  silica 
upon  eTnporation.    Reacts  for  mimganese  Tvitb  borax. 

Occurs  at  Franklin  Furnace,  N.  J.,  with  nasonite,  brown  garnet,  azinite  and  a  little  frank- 
linite.    Named  from  yXavKo'i,  blw-green;  and  XP°*-^'  color.  In  allusion  to  its  color. 

Glacconitb.  p.  688.— Extensive  beds  occur  in  Spottsylvania  and  Stafford  Cos.,  Ya.,  analysis, 
Corse  and  Baskerville.  Am.  Ch.  J.,  14,  6i7,  1893. 

In  Woodbiirn,  Antrim,  Ireland,  analysis,  Hoskins,  Geol.  Mag.,  2,  817,  1895. 

General  discussion  of  composition,  origin,  elc^  GQmbel,  Ber.  Ak.  MQnchen,  26,  64S,  1896; 
also  Glinka,  Zs.  Kr.,  30,  890,  1898. 

Glaucophanb,  p.  899.— Investigation  of  etching-figures,  B.  A.  Daly,  Proc.  Am.  Acad.  Sc.,  34, 
404,  1399. 

Analyds,  Beaume,  Dora  Riparla,  Colomba,  Att.  Accad.  Torino,  29,  404,  1898. 

Bhodtuite  Is  a  variety  of  glaucophane  described  by  Foullon  as  occurring  in  tbe  Eocene  Biysch 
mcks  of  the  islnnd  Rbodus.  It  Is  characterized  by  a  fibrous  asbestufriike  structure.  Coloi 
lavi-uder-blue.   Analysis  of  purified  material  gave : 

SiO,       A1,0»     Fe,0,      PeO      MgO       CaO     Na,0     K,0  H,0 
5.1-03       0-49       15-47      7-89      11-48      0-98      6-88      0-80      198  =  100 

This  cnrre8))oiids  to  a  glaucophane,  in  which  Te^Oa  has  taken  the  place  of  A1|0|.   Ber.  Ale 
Wien,  100  (0,  176,  1891 
See  also  OrouUe. 

Glockebitb,  p.  970. — An  orange-yellow  ocheroas  basic  ferric  sulphate  from  Parys  Mount, 
AngleiK'u,  analyzed  by  Church,  corresponds  nearly  to  3FeaOi.80».8HsO.  Loss  of  H|0  at  100' 
18-51  p.  c,  onmoderate  ignition  12-85.  Glockerlle  is  3Fe*0,.S0..6H,0.  MIu.  Mag.,  11,  13,  1895. 

Ghblihite,  p.  598.— Crystals  from  Hontecchio  Hagglore,  described  with  new  forms  (2lS0)^ 
<aiS3),  (1258),  Aittni,  Oiorn.  Min.,  2.  268,  1891. 

Gold,  p.  14.— Crystals  from  the  Ural,  described,  new  form(8IlX  Jeremejev,  Yh.  HIn.  Ges.* 
Prot.,  33,  60,  1895. 

Crystalline  siructure  of  nuggets  invesllgated  by  Liversidge,  Proc.  R.  Soc.  N.  S.  TV.,  31,  7<^ 
1897  (r^  Oct.  8,  1894).  Discussion  as  to  the  origin  of  moss  gold  and  of  gold  nuggets,  Liver- 
sidge, Proc.  R.  Boc.  N.  S.  "W.,  27,  387,  803,  Sept.  6.  1893. 

Gold  contiiining  palladium  occurs  iu  the  Caucasus,  Th.  Wilm,  Zs.  anorg.  Cliem.,  4,  300,  189& 
Occurs  in  California  with  albite,  barite,  calcite,  etc..  Turner,  Am.  J.  Sc.,  47,  467,  1891 
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Oa  llie  gold  fithU  of  the  Soiitheni  Aiipiilachlans,  G.  P.Berker,  10th  Ann.  Rept.  U.  S.  G.  Suit., 
Purl  II,  18;  4.  Of  Transvaal,  tlie  same,  18lh  Ann.  Itcpt.  U.  8  O.  Surv.,  Part  V,  1896.  Or  Alnsbi, 
tlie  same,  ISth  Ann.  Kept.  U.  S.  G.  Surv.,  Part  III  (also  Hitp  of  AliLska.  elr.,  B.  P.  Einini>ns, 
U.  8.  G.  BuiT..  1898).  Of  Georgia,  Gfol.  Surv.  Georgia,  Bulletin  4A,  Ycaies,  McCiiUie  and 
King,  1806.  On  the  mioiug  regiuu  of  Cripple  Creek,  Colorado,  Cross  and  PeDrose,  16th  Ann. 
Kept.  U.  8.  O.  Surv.,  Pari  II. 

The  world's  produciioa  of  gold  has  increased  at  a  Terr  remarkable  rate  duriog  the  paM 
decode.  lu  1890  the  value  of  the  total  amount  produced  (see  Hin.,  p.  19)  was  leaa  than  120 
inillloD  dollars;  In  1896  It  was  aboat  SOO  millioDs,  In  1897  S37  milltous,  and  the  amount  cAfmaifd 
for  1698  is  upwards  of  280  millions.  Of  this  increase,  Soulh  Africa  has  contributed  rclativelf  the 
largest  amount.  For  the  United  States  the  amount  for  1898  is  nearly  66  millions,  or  double  that 
of  1890;  for  Colorado  the  amount  has  iucreasei:!  from  4  millions  in  1890  to  more  Uimd  24  millions 
for  1898.  chiefly  through  the  prodnclivlty  of  the  Cripple  Creek  mines.  Canada's  aniount  for  1896 
is  14^  millloDs,  of  which  it  is  esiimate<l  that  the  Klondike  region  on  the  tnbutariea  of  ibe  Tukon 
xtnr  has  yielded  13  millions. 

OoldKlimldtite.    W.  H.  Hobbi.  Am.  J.  Sc.,  7,  8o7,  1899. 

UoDDcllnic.   Axes  d\%:h^  1-8561  : 1 : 1  2980;    =  89'  11'  =  100  aOOI.  Forms  a  (100),  h  (010). 

e(001);  ^  (8l0)./(210),m<110).  ( (870),  f  (180):  jr  ({S061. 
1-  2.  «(101).  n(SOl).  r(708).   w(401),  9^1).  zilOO-l), 

•^85  0-I).  5(t01),  JF(501),  ir(40I>,2:(10  01),  J&114-01); 
*(033).  Angles:  am  =  •61''  41',  mm'"  =  23', 
(M  =  S4'  S9'.  a'a  =  *5o'  85',  an  =  35°  17',  a'N  =  35"  oC, 
89' ir  (uieao  derived  (following  Hobbs)  from 
tlie  measured  angles :  a«  =  64*  57',  a'.'i  =  55°  SS'  and 
an  =  84'  IS*,  a'Jr=84*  S8).  la  form  related  lo 
calaverite). 

Crvstnis  prismatic  Twins  commoa,  tw.  plane 
a  (100)  (Fig.  3). 

Cleavage,  &  (010)  perfect.  Brittle.  H.  =3.  Q.  =8-6 
(estimated).  Luster  nietalHc.  Color  allTer-whlte. 
Streak  dull  grayish  black.  Opaque. 

Compoaluon,  AuiAfTei.   Analysis  (on  0-1  gtam): 

Te  [59-64]       Au  31-41       Ag  8-95  =  100 

B.B.  fuses  easily  on  charcoal,  giving  a  bluish-green  flame  (Te)  and  yielding  a  white  aubllmate 
of  tellurium  oxide  with  a  yellowish-white  button  of  gold  and  silver. 

Occurs  sparingly  at  the  Qold  Dollar  mine  in  Arequa  Gulch,  Cripple  Craek  district,  Colorado. 
Named  after  PruTessor  Victor  €k>ldschmidt  of  Heidelberg. 

See  also  CalaveriU  and  Krenrurite. 


Oonnardlte.   A.  Laeroix,  Bull.  Soc.  Mln.,  19,  436,  1896.   HIn.  France,  2,  379.  ISML 

Orthorhombtc  7  In  spherules  wilh  fibrous  structure.  H.  =4*5-^.  G.  =  a'S46-3-3<t ;  S-8S7 
Gonnard.  Color  white.  Luster  silky.  TransluceuL  Optically  biaxial,  podtlve.  Bx^andaz. 
pi.  parallel  to  the  fibers.    Ax.  angle  very  small. 

Composition,  (CH.Na,)iAliS{*0,»  +  5lH,0  with  Oa:Nai=i5:S.  Analysis,  Pbani,  quotfld 
by  P.  Qounard,  C.  R.,  73,  1448,  1871 : 

SlOs  A1,0.  CaO         Na,0         K,0  H>0 

43-3  38  1  10-0  6-7  tr.  14 1  =  101-8 

From  cavities  in  the  doloritic  basalt  of  Gignat,  Puy  -de-I>6me  and  elsewhere  in  the  same  region ; 
early  analyzed  by  PisanI,  1.  c. ;  In  Dana's  Mln.  (p.  606)  provisionally  referred  to  meMdito^  Kamed 
after  K.  Gonnard  of  Lyon^  France. 

GosLABm^.  989.— Occtin  In  white  silky  fibrous  manet  H  AMnbag  (anaL)^  Ottit 
Mln.,  1,  76^  1899. 

OOthtis,  pp.  Za,  1036.— Optical  Investigation  of  crystels  from  Ouro  Preto,  Bta^,  gluing 
nsults  diflering  from  thoee  of  Piilla.  Ax.  pi.  I  a  (100)  for  red,  |  (001)  for  green  (and  yellowV; 
optically  ni'giiiive  for  both  colors.  2Er  =  58°  SV,  ZEgr  =  67'  48'.  ps=  8-5.  Fdikan.  Mhu  peU. 
Mitlh.,  14,  1,  1894. 

The  oclierous  variety  abundant  at  Mesnbl,  Minnesota,  baa  been  called  metoMt  by  H.  V. 

Winchell,  Trans.  Am.  Inst.  Mng.  Eng.,  21,  661,  1893. 

Gkahamite,  p.  1030.— A  related  mineral  substance  occurs  at  Tariona  polnti  in  Texaiv  c£ 
Dumhle,  Trans.  Amer.  Inst.  Mng.  Eng.,  21,  603,  1892. 

Orittin  di-eua-ted  (derived  UKe  al^rtlte,  uintablte,  etc.,  from  the  oxidatkin  of  petioleami 
I,  C.  White,  Bull.  G.  Soc.  Amer.,  10,  277,  1897. 
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Gbaphitb,  pp.  7,  1086. — Tlie  reliitloiis  of  llic  difFereiit  forma  of  cnrlmn  are  (Hscusseil  by 
Molssan,  Add.  Ch.  Pliys.,  8,  289,  906,  41:6,  1896,  and  C.  It.,  121,  68»,  540,  Vm.  Also  by  Luzi, 
Ser.  Ch.  G«s.,  24,  408ri,  1891,  26,  314,  1.S78,  1893.  26,  890,  1893 ;  Zs.  Na'.  IIr1I«.  64,  234 :  B.-H. 
Ztg..  62,  12,  1893  (cf.  Jb.  Min.,  2,  241  ref.,  1898).  Finally  by  Welnsclieuk,  Za.  Kr.,  28,  291, 
1897.  Orapki'ite  of  Ltizi  (1.  c.l,  a  siipiwscd  new  form  of  amorpTioiiB  carboD  (cf.  Zs,  Kr.,  24,  688), 
is  s^liowD  by  Welnschenk  to  have  no  real  tllHtinctlve  cbaractera. 

On  tbe  gmpliiie  and  associated  miucrnla  of  the  Pasaau  region  In  Bavaria,  ace  Woiinclieuk, 
Zs.  Kr.,  28,  1S5,  1897. 

Oraphitlte.— See  Graphite. 

GRBsmooKiTB,  pp.  69,  1086, — Occurs  with  tvnrtzite  and  smithsonlte  at  the  LOdericb  mine, 
near  Beusbvrg,  Sonheur,  Zs.  Kr.,  23,  649,  1894.    Also  at  Laurion,  Greece,  (analysis,)  aa  a  yellow 

SiilTeniUnt  lucruetalion  on  an  amber-colori'd  smiihsonlte  (wilh  2*70  CdO),  A,  C.  CkriatoinoDoe, 
[iu.  petr.  Milth.,  16,  360,  1896;  C.  R.,  123,  62,  1896. 

Qriinlinglte.    W.  Muthmann  and  K  Sefiroder,  Zs.  Kr.,  29,  144,  1897. 

Rbonibobudml?  MHSsive,  with  one  dislluct  cleavage;  resembling tetradymite.  O.s: 7*881. 
Color  gray,  tiirnisbing  bliick. 

Composition,  BiiTeS,  or  BKTe.S)  with  Te :  B  =  1 : 3 ;  this  requfrea,  tellurium  12-0,  aulplinr 
9-1.  l^muth  78-9  =  100.  Analyses: 

Te  18-83  8  9-81  Bi  79-31  =  101-44 

13-66  9-40  78-82  =  100-88 

From  Cumberland,  England ;  an  approximate  analviila  was  earlier  made  by  Rammelsberg 
(Mill.  Ch.,  p.  5,  1875). 

Gnanabaoolte,  Quanabaqnite. — Sec  QuarU. 

GcARiNiTB,  p.  717. — llie  absence  of  tltaoium,  early  shown  by  Mauro,  Is  confirmed  by  O. 
Rebuffiit.    Analysis  gave : 

SIC,      Y,0,(f)     Ft-,0.       A1.0.       Ce,0.        CaO        NaiO  K.O 

84-84         1-88         1-69         8S-87         8  45         20-80         6-67         1*86  =98-81 

Calculated  formula:  2(Ka,S:).O.8CaO.5(AI,Fe,Ce},Ot.l0SIO,.  Lab.  Cblm.  KapoU.  1894t 
abstract  In  Zs.  Er.,  26.  819.  1896. 

GuHMiTK  (Eliasite),  p.  898. — Investlgalloas  of  gases  yielded.  Lockyer.  Proc  Roy.  Soa,  69. 1, 
1895. 

On&Daxite.  O.  LandatrSm,  G.  Ffir.  FOrh..  9,  868,  1887.  A  briefly  described  nickel-Iron 
Bulpbfde  containing  S  45  p.  c.  Ni  22,  Fe  33 ;  formula  suggested  8FeSi.2NlS.  Color  tin-white 
with  tinge  of  yellow,  lamisbiug  yellowish  brown.  G.  =  4-4.  Mot  magnetic.  Dissolves  with 
difficulty  in  hydrochloric  aciil;  more  easily  la  aqua  regia  with  separation  of  sulphur.  Occurs 
embedded  in  pyrrhottte  at  Rud,  pariah  of  Skedevi,  OstergOtland. 

Gypsum,  p.  933. — Oryst. — Disciisaiou  of  symbols  of  doubtful  forms,  Cesaro,  Bull.  Ac.  Belg., 
29,  385.  1895.  Crystals  from  Girgeiiti  with  (350).  Kraatz,  Zs.  Kr.,  27,  604,  1896.  Hara,  forms 
510),  (350),  He.  Lupdecke,  Min.  d.  Hiirzes,  377,  1896.  From  the  environs  of  Paris,  forms  (203), 
Oil).  (031).  (311),  (549),  (15-21-26),  Lacroix,  Bull.  Boc.  Min..  21,  89,  1898,  and  N.  Arch.  Mus.  Paris. 
9.  901. 

On  cleavage  plimes,  Cesdro,  Ann.  Soc.  G.  Belg.,  Mem.,  22,  23,  1895. 

On  gliding-planes,  Nics,  Zs.  Kr..  30,  662,  1899 

On  etcbing-figurtB,  Viola.  Zs.  Kr.,  28,  573,  1897 ;  also  K.  von  Kraats,  Zs.  Er.,  30,  663,  1899. 
Corrosion -figures  due  to  loss  of  water,  Sohncke.  Zs.  Kr.,  30,  1,  1898. 

Analysis  of  saline  water  contained  in  cavities  in  crystals  from  Sicily,  Hj.  Sjogren.  Bull.  6. 
Inst.  Upsala.  1,  277,  1893. 

On  the  formation  of  Incrustations  in  caves,  G.  P.  Menill.  Proc.  U.  8.  Nat.  Mus.,  17,  77,  1S94. 

Gigantic  crystals  have  been  obtniiied  from  a  cave  at  South  Wash,  Wayne  Co.,  Utah,  see 
Talmage,  Science,  21,  p.  86,  Feb.  17,  1893.  On  the  occurring  forms  iucludlDg  (4S0)  or  (340) 
and  (013),  sec  Moses,  School  Mines  Q.,  14,  825,  1893 ;  also  G.  O.  Smith,  Johns  Hopkins  Univ., 
112,  May,  1894. 

Crystals  containing  floe  sand,  about  50  p,  c,  occur  at  Carcote,  Bolivia,  Poblmann,  Vh.  Ver. 
Santituro,*2,  288,  1892.  Also  others  similar  from  the  Astralian  steppes  described  by  Doss.  Zs.  G. 
Ges.,  49,  148,  1897. 

Hainlte.    Jot.  Stumrich,  Min.  petr.  Milth.,  13,  472,  1898. 

Triclinic  In  slender  needles  and  plates.  Twins  tw.  pi.  a  (100).  Angles  ab  =  78°  14',  b  a 
hko,=Si^'.   Cleavage:^  (010)  rather  perfect;  a(lOO)  faintly  Indicated.    Brittle.   H.  =S.  G. 
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=  8*184.  Luster  vitreous  to  adamantiae.  Color  wine-yellow,  hoDey- yellow,  colorless.  Opikally 
-f.  Ax.  pi.  X  b  and  oblique  to  a.  Az.  ituf^le  large.  Dispeniun  strong  ;  /s  >  «.  BirefnogeDoe 
low  ;  y—a  =  0012.    Pleucbroisiii  uot  mnrki-d  ;  c>  ft  >  a. 

Qualitative  trials  make  It  a  sflicate  of  widluni,  calcium,  titanium  and  zircMiium;  probably 
allied  to  wOhlerlte,  mosaudrlie,  l&veiiile,  etc. 

Occurs  in  crystals  In  cavtiitles,  aud  in  eiiilieddt^  needles  or  plates  of  the  groundmass  of  the 
phoiiolke  of  the  Hohe  Haln,  near  Mildenau  la  norifaem  Boliemia. 


Halite,  pp.  154,  lOM.— Description  of  cryalalB  (artif.)  with  h  (410),  n  (211).  p  (2211.  r(m 
Traubc.  Jl>.  Min.,  2,  168,  1892.  Starunia,  crystals  wilb  the  rare  form  (210),  Pellksii,  Min.  i>fir 
Mttlii.,  12,  48t,  1892. 

Capillary  rclatioua  of  crystal  faces  with  refereuce  to  the  mother  liquor  (also  of  Kylritt-i, 
,  Berent,  Zs.  Kr.,  26,  539,  1896. 

'  Invest ignli on  of  tenQcliy,  Sella  and  Volgt,  Wied.  Aim.,  48,  636.  IRflS. 

Refractive  indices  for  long  wares.  Rubens  and  Snow,  Wied.  Ann.,  46, 
529, 1893.  I>i8[>er8iou  in  the  infra-red,  Pascben,  Wied.  Ann.,  63,  3S7.  1894. 
Dispersion  and  absorption,  Rubens  and  Trowbridge,  Witd.  Adu.,  60,  734, 
1807:  Am.  J.  Sc.,  6,  88,  1898. 

l^e  skeleton  crystals  of  calotte  (resembling  chiastoliiel  embedded  in 
black  stale  at  West  Springfield.  Mass,  (aud  at  other  points),  and  variously 
interpreted  (see  Min..  p.  823),  are  shown  to  be  pseudwnorphs  after  salt  by 
EmerBOu,  Bull.  U.  S.  Q.  Surv.,  136,  146,  1895. 

Eamlintte,  p.  762.— Occurs  in  cr^tal8(Ple.  1)  with  the  forms  r  (lOTll, 
/  (OUSl)  associated  with  bertnuidile  in  Oxford  Co.,  Maine ;  these 
(O.  =  8-159-8-283)  biwe  been  analyzed  by  Pentield  (Am.  J.  Sc.,  4,  313, 
1897)  and  the  unknown  composition  of  the  mineral  thus  determined,  viz.: 
Al,Sr(OH)tP.O.  or  [Al(OU),].[SrOH]P.Oi.  In  2,  the  SiO*.  Fe,0,,  K.O.  Na.U 


Hamllnite. 


have  been  deducted  sa  impurities. 

P,0,  Al.O,     8r0   BaO    H>0  F 

1.  1  28-93   32  30   18  43   4  00   12  00   1-98  SiO,  0-96,  K,0  0  84,  Na,0  0  40,  Fe,0,  0-»O=lO0  I8 

[(lessO  0-81)  =  99-37 

2.  30-20   83-67   19  25   4-18    13-53   2  01  =  100-84  (less  O  0  84)  =  100 


Haucooklte.    B.  L.  Penjietd  aud  0.  S.  Warren,  priv.  contr. 

Houoeliitic.  lu  very  small,  latb  sbaped  crystals  and  crystal  aggregates.  Habit  like  that  of 
epidote.  Forms  a  (100),  c  (001),  «(101>,  r(ioi)  and  n  (ill).  Approximate  measuremenls  of 
the  angles  gave  values  near  those  of  epidote.  Color  of  the  mass  brownish  red :  of  an  i^latitl 
crystal  under  the  microscope,  golden-brown  for  rays  vibrating  parallel  to  the  axis  of  symmetry 
and  somewhat  variable  for  the  directi(»i  at  right  angles  to  this.  A  ciTstal  shows  a  delicate 
greenish-brown  color  near  the  termination  and  a  pale  rose  at  the  attaclied  end.  Ax.  pi.  |  b  (010>. 
3V=  60"  appnixiniately.    Cleavage  biisal.    H.  =  6-7.    Q  =  4  0;!. 

Analysis  (Warren)  as  yet  incomplete,  but  sliowu  to  be  a  silicate  of  aluminam,  ferric  iron.  )ea<I. 
calcium  and  strontium.  Yields  a  small  amount  of  water  and  may  be  expected  tocoufonnio 
the  genend  formula  of  the  epidote  group.  Fusible  B.B.  with  intumescence  at  3  to  a  1il:irk 
globule.  Alone  on  charcoal  becomes  magnetic.  With  soda  on  charcoal  gives  a  coating  of  lead 
oxide.  Insoluble  in  hydrochloric  acid,  but  after  fusion  dissolves  and  yields  gelatiuoui  silica 
uimn  evaporation. 

Occurs  at  Fraoklio,  N.  J.,  with  clinohedrite,  axinlte,  garnet,  phlogoplte,  wfllemlte,  rcsbllnghe, 
native  lead  and  copper.   Named  after  Mr.  E.  P.  Hancock  of  Barlio^on,  N.  J. 


0-121  p 


NK8ITE,  p. 
.  C),  J.  H. 


Pratt : 


-Borax  Lake,  San  Bernardtoo  Co.,  Cal.,  analyses  (deducting  insoL.  0*19 


BO.         CO.        Na,0  CI 
Tubular  cryit.  4611         5  66         48-58         2  215 

Pri$matieerytt..Vle.l     45-93         5-65         43-74  3-20 


=  100  >^lo\ 


E 

2-  485 

3-  40  =100 


The  chlorine  is  shown  to  be  essential,  and  the  following  formula  is  obtidned : 
9Na,S0..2Na,CO,.KCl.  Indiccs(Na):  u  =  l-48()7.  €  =  1-4Q14.  Am.  J.  Sc..  2, 188. 1896. 
On  the  formaUon  of  artificial  crystals,  A  de  Scbulteu,  C.  R..  133,  1825,  1896. 

HardTstonite.    J.  B.  Wolff,  Proc.  Amcr.  Acad.  Sc.,  34,  479,  1899. 

Tetragonal     In  rrnnular  masses  showing  good  cleavages  |  c  (001),  also  secondaiy  Hankrite. 
cleavages  lu  (100)  ami  m  (110).    H.  =  8-4.    G.  =  8  396.   Luster  vitreoua.  Color  white.  Opd- 
tically  uniaxial,  negative.   Birefringence  blgh. 
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Composttlon  essentinlly  Ca«ZiiSiiOi  or  2CaO.Zit0.2SiOt ;  perhaps  related  to  gaiioinnllte 
<Min..  p.  422).  Mnaeanese  replaces  jurt  of  the  zioc  auil  ningnesliim  of  the  oalclum.  Analyda 
<iilao  others  less  complete)  : 

SiO,  ZnO         MuO         CaO         MgO       Fe,0,  Ign. 

88  10         24-80         1-50         33-85         1-62         0  57         0  52  =  10046. 

"B  B.  fuses  with  difficulty  to  a  cloudy  glass,  giving  a  re<l  cnlclum  flnme  ;  oil  chnrconi  glows  ana 
yields  h  sublimate  of  zioc  oxide.    Gelalliiizes  etuiily  with  hydrucliloric  acid. 

Obtained  from  the  Korth  Hill  miue  at  Fi-anklin  Furnace,  N.  J.  Occurs  la  a  flue  granular 
banded  ore  associated  with  willemite,  rhotlonlte  and  fmnkliuite.  Named  from  the  lowuship  iu 
-wUich  the  locality  Is  situated. 

Habmotome,  p.  581. —  Analysis  from  the  Beaver  mine,  Thunder  Bay  district,  Ontario,  Hoff- 
mann, liep.  G.  Canada,  6,  16R,  18Sd-90. 

Hutingilta.    S",  D.  Adamt  and  J.  S.  Harrington,  Am.  J.  Sc.,  1,  810.  1896.— See  AmpMbole. 

BanclMooniite.   Sehtibe,  Zb.  O.  Ges.,  40,  611,  1888;  Jb.  preuu.  O.  Land.,  1891,  p.  91. 
■     Tetragonal.    Axis  i  =  1  OWlS ;  001  a  101  («)  =  46'  871'.   Forms  :  a  (100).  « (001),  m  (110), 
^  (lOiX  •  (112),  p  (111)     Aiigles  :  ep  =  56°  6'.      =  •59°  l(f.    In  tabular  crystals,  pyramidal  or 
sliort  prisinntic.   H-  =  S.   Cr=  6'4.   Luster  metallic.   Color  light  bronze-yellow. 

Gomposiiiou.  (Nl,Co)Tm,Sb,Bi)a.   Analyses,  1,  R.  Fischer ;  2,  3,  Hesse :  4,  Fnwlz  : 


s 

Bi 

Sb 

As 

Ni 

Co 

re 

Zn 

Pb 

22-71 

24-06 

5-69 

1-96 

41-08 

2-88 

0-89 

0-19 

0-64  = 

99-98 

23-88 

24-51 

6-74 

0-90 

45-05 

0-70 

0-27 

0  08  = 

101-08 

22-63 

23-72 

6  33 

0-45 

45-8H 

0-82 

0-17 

99-88 

22-71 

34-74 

8-14 

3-04 

45-26 

tr. 

Cu  0  -09  ^ 

98-98 

Occurs  with  mlllerlte,  blsmuthtnlte,  etc.,  in  cavities  In  slderite  at  the  Friedrlcb  mine,  near 
Hamra  a.  d.  Sieg,  Prussia. 

Havrkannitb,  pp.  3S0,  1036.— Ilmenau,  analyses,  Gorgeu,  Bull.  Soc.  Chim.,  9,  668,  1698, 

HantefeoilUte.    Michel.  Bull.  Soc.  Min.,  16,  88,  1898,  and  C.  R,  116,  600,  1898. 

Mouocliiiic.  In  lamellar  masses  with  radiated  structure  :  these  are  made  up  of  minute  prla- 
matic  crystals  with  the  forms  a  flOO),  b  (010),  m  {110). 

Cleavage  :  6  ijerfect.  H.=2-5.  G.=2-4.35.  Colorless.  Transparent.  0|)lica]ly+.  Ax.  pi.  |  A. 
Bx,  inclined  45  to  a.  2E.  =  88".       =  1  -52.    Dispersion  yo  <  e  ;  Iiiclined  strong. 

ComiMsitlon,  (Mff.Ca)»P,Oi  -|-  811, 0.  This  is  like  boblerrite  except  in  the  calcmm  pieseot.  The 
two  minerala  also  differ  optically.    Analysis : 

P,0»  MgO  CaO  H,0 

84  52  25-12  5-71  84-27^99-62 

B.6.  exfoliates  and  fuses  to  a  greenleh-wbite  globule.   Dissolves  with  difficulty  la  adds. 
Occurs  with  apatite,  monazlte  and  pyrtte  at  the  mlues  of  Odegaanlen,  Bamle,  Norway.  Named 
after  H.  Hautefcullle. 

Hacthite.  p.  481.— A  variety  from  the  Ealaerstuhl  exhibits  phosphorescence,  Brauns,  Jb. 

Mln.,  1,  84,  1899. 

Heaslewoodlte.  W.  F.  PetUrd.  Catalogue  of  Minerals  of  Tasmania,  p.  47,  1896.  A  sulphide  of 
nickel  and  Iron  related  to  pentlandite,  occurring  in  narrow  bands  in  the  serpentine  of  Heazlewood, 
Tasmania.  Color  light  yellow-bronze ;  streak  light  bronze. 
Highly  maguetlc.  11.  =  5.  G.  =  4-61.  Bich  in  nickel,  up  to 
38  p.  c.,  bat  not  analyzed. 

HBDBHBSBaiTK.— See  Pffroxene. 

Hbdtphane,  p.  775.— Occurs  In  distinct  crystals  at  the  Hars- 
tlgmine,  Norway,  with  lephroltc  in  cnlcEte.  Hexagonal ;  forms: 
m,  e,  r,  x.  a:(8032),  y,  e,  j;  axis  £  =  0'7068,  or  near  that  of  a|>a- 
titc.  Cleavage  x  (lOll).  Hj.  HjOgien,  G.  FOr.  FOrh.,  14,  250, 
1892;  Bull.  G.  Inst.  Upaala,  1,  11,  1893. 


Heintzite,  p.  885. — Crystals  from  Westeregeln  examined  by 
Bnckiug.  Ber.  Ak.  Berlin,  58,  1895. 

Lufflrrke  remarlcs  on  the  identity  of  helutzite,  hintzeite  and  kuliborite  (Mln.,  p.  886),  Za. 
Ges.  Nut.  Halle,  64,  428,  1803. 
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Hblttts,  p.  484.— ScUvarzenbcrfT.  associnted  with  fluorite,  scheelite,  etc.  Anatj^  ifn 
deducting  tluorile  (corresiwiuiing  to  3  18  p.  c.  CaO) :  SIO,  39-83,  FeO  4  45.  MtiO  44-43.  B" 
14  93.  AI,0,  0  77,  S  S  03  =  102  93.    G.  ^  3  S03.    Miere  and  Prior,  Miii.  Jlug.,  lO.  IS.  IX/l 

DiscussloD  of  composiiion  whh  Hie  concliiKion  that  the  nitlo  Be  :  Mn  ■\-  xk  -\-  Za  »  coc-i^i::, 
=  1:1;  lience  the  formula  8Be(Hn,Fe,Zii)SiO.  h(Ma.Fe,ZD)S,  Retgers.  Zs.  pbya.  Ch.,  20,4^^,  Isa 

Hematite,  pp.  213,  1037. — Cryst,  stuiiy,  Fraraont,  Schweitzer  [Inaug.  Diss..  Slrawb-;-;.- 
1892|,  Zs.  Kr.,  24.  627,  189.>.  Crystals  from  Puy  de  la  Tacbe,  Mont  Doru,  with  new  fur;.- 
F.  Oonuard,  C.  K..  126,  1048,  1808.  ArliOciul  crj'sbila  with  n  (0115),  Duas,  Z<.  Er..  20. 
S67.  1803. 

Refractive  ludicea  measured,  mean  value  for  A  3-834,  for  C  3-964,  WBlfing,  Mio.  petr. 
16,  68,  1895. 

Oucurrenne  of  hematite  aud  nmrtiie  ores  in  Mexico,  Hill,  Am.  J.  Sc.,  46,  111,  1893. 
On  the  action  of  a  powerful  maguet  upon  minerals  contaiuiuj;  iron,  as  hematite.  Hmotii '^ 
siderite,  franklinite,  etc.,  see  Wilkt'us  uud  Nilze,  Trans.  Am.  Inst.  Mng.  Eng. ,  26,  S51,  Feb.,  IM* 

Hecrcynite,  p.  333. — From  the  VeUUn  forming  a  granular  aggregate  with  corunduL . 
silUmanite,  etc..  aoalysia  by  Ltncic,  afu-r  deducting  3*8  p.  c.  pyrrhotite:  AljUa  61-21,  Ft.'': 
S-18.  FuO  25-98,  HgO  0-08  =  100.   Ber.  Ak.  Berlin,  47,  ISfo. 

Hbbderite,  p.  760. — Shown  by  Peiifleld  (Am.  J.  Sc.,  47,  839, 1894)  to  be  moooclinic  in  tTti±- 
lization.  Axes  d-.l-.h-  0  63075  :  1  :  0-43742  ;  (i  =  *6Q*  64'  for  cryslaU  from  Paris,  Me.  Fora;«: 
a  am.  b  (010),  c(OOI) ;  m  (110).  i(130).  /i  (130) ;  rf  (101).  «  (303),  e  (302),  H  (801) :  v  (OU),t  vti. 
«  (081),  «  (061);  r  (112),  p  (Ul),  9(332),  n(S81).  0(441),  q(83^),  n(8.Sl):  A  (132),  u  (312-4).  r  <i^!. 
a  (S63),  t  (394),  p  (891).  Also  y  (181  or  131).  Augles  mm"'  =  04'  89',  et  =  •45-  25',  fro  =  •ST  57. 


Paris. 


Hebron. 


■m 

m 

Figs.  4-6.  Stoaeham. 


Greenwood. 


Gremwood. 


Aubum. 
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Crystals  fometlmes  monoclloic  in'  liabit  (Paris),  but  comtnoiilj  penetration -twitis  1^1111  c  (001) 
as  tw.  p],  and  then  pseud o  ortliorbomblc,  analogous  to  stilbite  (Figs.  A,  5).   Bectlons  |  b  (010)  sbow 
iDclined  extinction  ;  c  a  i  =  Bx^  a  ^  =  —  2i' ' 
for    Na.     DlsperaloD   inclined,  distinct. 
^  =  1  -683 ,  2H,  =  70-  44'  and .  •.  2 V. = 71' 
forNa.Faris.  Also /?=  1-613,  2U.    66' 0*, 
.-.  8V.  =  68*  r.  again  3E.  =  128"  25'  for  Nn, 
StODeQam.    Sections  of  twins  sbow  inono- 
clinic  cbnractcr  (Figs.  10,  11  (cf.  Fig.  5)). 

The  compoBition  Is  shown  to  vary  accord- 
ing to  tlie  relative  amounts  of  fiuorine  and 
li>^razvl  present,  the  genera)  fonnnia  being 
CalBe(P.0H)]P04.  The  ^wre  jluoT.herd«Ht0  Stouebam. 
bas  not  been  noted  as  yet,  but  the  Slonebnm 

iniueral  is  a  hydro-fivor-herdariie,  white  that  from  Paris  (new  local.)  and  Hebron  is  hydi-o-hei-deriU 
as  shown  below.  Greenwood  is  another  new  locality  affording  both  kinds.  Analyses,  1,  2. 
U.  L.  Wells,  quoted  by  Penfleld,  also  Am.  J.  Be.,  44,'  114,  189S.  Anal.  3  after  deducting  5  37 
iuiol. 

O.       P.O.      BeO       CaO      HiO  F 
Paris  8D6S      44  05      16  18      84  04      5-86       -    Insol.  0'44  =  iOO-51 

Hebron       3-075      48  OS      16-18     [84  85]     616      0-43   =  10018 

Hessitb,  pp.  47,  1087. — San  Sehnstiau  distr.,  Jalisco,  Mexico,  analysis  by  J.  S.  de  Bennerille, 
quoied  by  Oenlh  and  PenHeld,  Am.  J.  Sc.,  43.  187,  1892. 

Occurs  lu  Yale  district,  Br.  Columbhi.  Hoffmann,  Bop.  Q.  Canada,  8,  IIB,  1896. 

Hbtebomorfhite,  p.  1!^— See  PtagioniU. 

Hkulahditk,  p.  674,  —  CrystoU  described  from  Tulfertbal,  Tyrol,  Habert,  Zs.  Sr.,  28, 
850,  18W. 

Relntinn  in  physical  characters  and  composition  to  brewsterite,  stilbite,  etc.,  dlscuseed  by 
Riune,  Jl).  Miu.,  I,  12,  1892. 

Analysis  from  the  granite  on  llie  Sirulh,  Thuringia,  ?*oinnio,  Ber.  ph>'s.-med.  Soc.  Erlangen, 
26, 1893.  Alan  from  Aiilhracite  Creek,  Gunnison  Co.,  Colo.,  Eakins,  liull.  U.  S.  O.  Surv..  90,  62. 
1892.  From  Puln,  Sfirdinia  (anni.,  2  55  p.  c.  BaO),  J.ovisato,  Rend.  Accad.  Line,  6  (1).  260, 1807; 
Riv.  Min.  Ital.,  18,  S8,  1898. 

Results  of  treatment  wiih  sulphuric  acid  and  hydrochloric  acid,  Rinne,  Jb.  Hin.,  1,  1S9,  1896. 

Hi«w>PiTB,  p.  266.— Bee  Caleita. 

Boflferite.   HOferite,  F.  Kiitur.  Min.  petr.  Hltth.,  14,  619,  1895. 

Amorpiious ;  earthy,  granular  or  scaly.  H.  =  1-8.  G.  3'84  (air-dried).  Ltister  gllm- 
niery  to  greasy.   Color  siwin-green,  also  apple-  to  grass  green.   Streak  sTIgbtly  lighter.  .  Adheres 

to  the  tongue. 

Composition,  2Fe,0,.4Bi0..7H,0 ;  or  Fe.Oi.SiOi.H.O  if  the  water  lost  at  130°  Is  neelected 
s:  Silica  S6'2,  iron  sesquioxiile  46'S,  water  18  3  =  100.  Hence  closely  related  to  chloropal  (noa- 
Ironite).   Analyses : 

SiO,        Fe.O,'      Al.O,  Tgn. 
86-14         4^26         1-11         18-15  =  100-66 
85-88  46-64  18  20  =  100  72 

■Includes  a  little  FeO. 

B.B.  becomes  reddish  hrown,  then  dark  grayish  black,  and  fuses  with  difficulty  to  a  black 
magnetic  slag.  Insoluble  in  dilute  acids,  and  only  in  port  decomposed  by  hot  sulphuric  ncld  with 
separation  of  pulverulent  aiHcn. 

Occurs  at  Kl'itz,  near  Rakoniiz,  Bohemia,  at  the  formerly  worked  antimony  mines.  Named 
after  Professor  H.  Hoefer  of  Leoben, 

HoPEiTB,  p.  808.— Crystals  described  from  Moresnet,  Belgium,  G.  Cesiro,  Mem.  Acsd.  Belg., 
63,  1697. 

HoHiTB  Gkoup,  p.  585. — Analyses  on  carefully  selected  material,  Identified  by  crj'stallognipbie 
study,  have  ennbled  Peufield  ^nd  Howe  (Am.  J.  Sc.,  47,  188,  1894)  to  establish  the  following 
formultis  for  tbe  three  species  of  the  group : 

Chondrodlte,  Mg,rMir(F,OH)l,rBi043, 
.   Hiimite,  AIg,rHg(F,0H^1>[8i0.1« 
Clinohumlte,  Mg,Il[g(F.OH)]»[Bi0«]4 
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These  formulns  vary  progTessively  by  an  iocrease  of  one  molecule  of  (MgiSiOtV  ami 
variftlion  is  closely  counected  with  the  crystallization  (see  Mia.,  p.  534).    The  venical  axe«  art  .z 
tlie  ralio  of  5:7:9,  that  is,  of  thu  total  iiumb.-r  of  magnesium  atoms  preseat.    The  miae  rot. : 
was  ruaclicd  at  nearly  the  simie  time  by  Hj.  Sjogren,  Biill.  Q  lust.  Upsala,  2,  SIMM, 

Pi:nt)eld  anil  Howe  ntao  remarked  that  another  member  of  the  scries,  bsTine  the  cnnipn<-t:'  z 
Mg[Mi;(F,OH)]SiO(,  was  to  he  expected,  whose  axial  ratio  should  be  about  1-086:1: 1  887, /3  =lf  ^ 
This  would  then  give  for  the  vertical  axes  of  the  four  compounds  the  ratio  of  3  :  5  : 7  :  S  A. 
member  of  the  group  having  this  form  was  later  discorered  by  Hj.  SjOj^ren  and  callefl  Prolt/rUif. 
Thoiigh  not  yet  aiuilyzed,  its  cnm])osition  is  probably  expressed  by  the  formula  givea  al^Tt, 
See  Froteetite.    Cf.  also  Lewis,  Min.  Mng.,  11,  187,  ]896. 

A  full  study  of  the  form  nnd  optical  characters  of  crystals  of  the  three  members  of  the  gror-. 
humile,  cliuiidrodite,  olinohunilte,  has  been  also  given  by  SjOgreo,  O.  Ffir.  FSrli.,  14,  liiin. 
Bull.  G.  Inst.  Upsala.  1,  16-iO,  1893. 

A  huoiite,  occurring  in  serpentine  in  the  Allalin  region,  Valais,  Switzerlaud,  contaius  t'i 
fluoriu?,  having  the  composittou  Mg»(MtOH),(Si04)i,  see  analyses  by  JuDimscb  and  Lock^  2l 
auorg.  Ch..  7,  d3,  1894;  occurrence  described  by  Scbftfer.  Mlu.>lfttb.,  16,  126.  1895. 

HuRONiTE,  p.  840. — Investigation,  chemical  and  microscopic,  showfuj;  it  to  be  a  baidc  p:.'.cV>- 
chise,  more  or  less  altered  to  saussurite.  Barlow,  Ottawa  Naturalist,  9,  25 ;  Jb.  Mia.,  1, 43U  icf., 
1897. 


Hydrocalcite.  K.  Kotmarin.  B.-H.  Ztg.,  Ko.  38,  1893  ;  Zs.  G.  Ges.,  44,  155,  IMS:  Jb.  Min. 
1,  360  ref.,  1894.  A  soft  while  pulpy  siibstnnce  occurring  in  a  limestone  rave  at  WolmMii  i/. 
GItitz,  Bilesia.  Dried  over  sulphuric  acid,  it  yields  the  composilion  CaCO(OH)i  or  CaC0i.2H](>. 
When  free  from  water  It  forms  a  "  Bergmilch,"  containing  needle-like  crystals  with  strong  double 
refraction.    The  author  would  regard  ihu  "  Bergmilch  "  as  a  third  form  of  calcium  carbonate. 

Htdrofranklinitb,  p.  259. — See  CfutleopkanHe. 

Htdrogiobkktitb,  p.  305. — A  mineral  provisionally  referred  here,  but  perhaps  new,  bai 
been  noted  by  Bru^natelli  at  the  amianthus  deposits  of  Val  Brutta.    In  loose  aggregates  of 
malic  (orthorhombic)  crystals,  biaxial  with  parallel  extinction.  G.  =  3*013.  Analysis:  CO,  31  ^\ 
MgO  48-82,  HsO  34-32  -  00-40.    Rend.  1st.  Lombardo,  30, 1100, 1807,  and  Riv.  Min.  Ital..  18. 4L 
1838  ;  also  Zs.  Er.,  31,  54,  1890. 

Htdrorerdbbitk.— See  B»r^mit». 

Htdrozihcite,  p.  209.— Analysis  from  Bleyberg,  Belgium,  G.  Cesiro,  Mem.  Acad.  Belc, 
63,  1807. 

ICB,  p.  SOS. — Photographs  of  snow-crystals,  G.  NordeuskiOld,  Bull.  Soc.  Hin..  16.  0%  19t^ 
nod  6  F&r.  F6rl)..  20,  163.  1808.  Also  by  W.  A.  Bentley,  noted  by  J.  E.  Wolff.  Proc  Am. 
Acad.,  33,  431.  1898  and  Beutley  and  Perkms,  Pop.  Sci.  Monthly,  May.  1898. 

Resemblance  of  spherical  crystals  to  choudrulcs  in  meteorites,  RInne,  Jb.  Hin.,  1,  S50, 18V7. 

Plasticity  of  crystals  measured,  MQgge,  Jb.  Min.,  2,  211,  1896. 

Observed  in  hulloWf  hopper-Hke,  hexagonal  crystals,  Grossmann,  Proc.  Roy.  Soc.,  64, 113, 
1804. 

Density  determined.  E.  L.  Nichols,  Pbys.  Rev..  8,  21,*1899.  The  final  results  for  0"  roic&ol 
are :  0  0181  for  natural  ice,  0*0161  for  artificial  Ice  (obtiUned  with  CO.  and  ether). 

Iddlngsits.  A.  G.  Lawson,  Bull.  G.  Univ.  Cal.,  1,  81, 1803.  A  mineral  substance  ocnirrinr 
in  the  ciirmeloite  (auglte-andesitc)  of  Carroelo  Bay,  California,  probably  an  alleration-prodtict  of 
chrysnlile.  Structure  lamellar.  Cleavage  easy  |  a  (100) ;  also  parallel  to  a  brachydome  of 
80°.  H.  =  3-5.  G.  variable,  2  839  a  maximum.  Luster  on  a  (cleavage)  bronzc-like.  CoIt 
brown.  Optically  biaxial.  Ax.  plane  (  010  nnd  Jl  a(cleavage).  Pleochroism  on  a  chestnut-sod 
lemon.yellow.  Absorption  c  >  ft  >  a.  A  silicate  of  Iron,  calcium  and  magnesium.  B.  B.  is- 
fusible.   Finally  decomposed  by  hydrochloric  acid.   Named  after  Prof.  J.  P.  iddlngs  of  Cbleaga. 

Idrlzita.  A.  Schrattf.  Jb.  G.  Reichs..  41,  379,  1892.  A  sulphate  related  to  boliyogen  from 
the  Iilria  mercury  mines  lu  Cnrniola.  Compact  to  cystalline.  Color  yellow-gray.  H  =  3.  R. 
=  1  820.  Analysis  gave  :  SO.  83  94.  AUO,  8  50,  Fe,0,  8  70,  Fe(Hn)0  3-|0.  MgO  4-91,  H,(> 
40  80  =  90-64.  The  formula  (Mg.FeKFe.ADiSi.O,,  -J-  16n,0  is  deduced.  Insoluble  in  Iiui 
or  cold  water,  but  soluble  in  dilate  hydrochloric  acid. 

Ilhehite,  p.  217. — ^Discussion  of  composition  leading  to  formula  FeTfOi,  Th.  Eoeolg  nsd 
O.  Ton  der  Pfonlten,  Ber.  Chem.  Ges.,  22,  1488,  2070,  1889.   This  subject  has  been  also  treated 
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by  l^fi^d  and  Foote.  A  new  analysfs  (Fooie)  of  tbe  crystallizea  mfnpTBi  («.  =  4-345)  from 
Layion's  Fiirm.  Wtirwick,  N.  Y.,  gave :  {%)  TiO,  57  29.  SfO,  O  BT,  FeO  24-iri.  MgO  15-97,  MnO 
riO,  Fc,0,  1'87  =  100  75  This  (which  mnfirms  tlie  analysis  of  Itaniniflsbtrg)  yields  tl)e 
(ormula  RO.TiO,.  wht  re  K  —  Mg  and  Fe.  Hi  rice  il  is  infeirfd  Unit  the  (■(unpositioii  should  be 
regarded  as  an  l-omorii]i(>iis  mixture  of  MgO.TiO»  and  FeO.TiO,.    Am.  J.  Sc.,  4,  108,  1897. 

Variety  coolainiog  11-9  (j)  p.  c.  MgO,  from  the  MiigQolia  district,  Colondo,  aoaly&ed  by 
tflittaker  (G.  =  4-44),  Colorado  Sc.  Boc,  Feb.  6,  1898. 

Aaalysis  from  Bedford  Co.,  Vii.,  Pvck,  Am.  Ch.  J.,  19,  283,  1807. 

^TAITK,  pp.  541,  1037.-~Occurs  in  crystals  vUh  rhodonlle  (biistamite)  at  Cap  Boo-GaroDce, 
^gerla,  Gcn(ll,  Bull  Boc.  Min.,  18,  410,  1895.  Also  occurs  near  the  head  of  Barclay  Sound, 
Vancouver  Is..  Br.  Columbia  (analysis).  Hoffmann,  Rep  G.  Canada.  6  12R,  1889-90. 


Inkhite,  p.  564. — Crystals  from  Jakobsberg.  Nordmark,  Sweden,  described  by  Hamberg. 
show  ttiK  forms  :  a  (100),  b  (010),  e  tOOl),  d  (Oil),  g  (301),  and/(801)  Dew ;  aoalysia,  G.  LuDdell : 
SiO,  42  92,  HnO  86-31,  FbO  0  73,  CuO  8-68,  MgO  0  87,  H.0  10-48  (0-62  orer  H,80^  =  99*49. 
G  F&r.  FOrb.,  16.  833.  1894. 

louTB,  p.  418. —  Crvstiils  from  Selmiit.  Montavon  and  tlie  Pitztlial  in  the  Alps,  described  by 
■*emback  (new  forms  350,  120,  IflO.  5lll,  851,  261,  2fl),  Za.  Kr..  2D,  :h05.  18P8. 

Occurrence  in  an  eruptive  rock  from  S.  Africa,  Molengraaf,  Jh.  Hici.,  1,  79,  1894. 

Experimental  investigation  of  conditioDS  of  formation  In  a  magma,  Monxewicz,  Min.  petr. 
'aUth.,  18,  22,  1898. 

Iron.  pp.  28,  1087.— Discussion  of  twinning  structure,  LInck.  Za.  Kr,  90,  209,  1892  :  Ann. 
Mus.  Wien,  8,  113,  1803.  S<'c  also  pnpt  rg  by  Cohon  on  tbe  investigation  of  incleorle  Irou, 
Ann.  Mns.  Wien,  7,  143,  1P92 ;  9,  97,  1K94  ;  12,  42,  119,  1897. 

Miiny  impeis  on  meteoric  irons  Lave  liecn  published  (Am.  J.  Sc.,  Ann.  Mns.  Wien.  Ber.  Ak. 
^'ierliu,  etc.)  Sfe  also  the  rlaaalflcatlon  of  meteorites  and  catalogue  of  Vienna  collection,  Brezlna, 
Ann.  Mus.  Wien,  10,  231,  1895. 

Terreslrinl  native  iron  occurs  in  minute  spherules  in  feldspar  in  Cameron  townshiii.  Nlpfssing 
district  Unlario,  HofTmann.  itep.  G.  Canada,  6,  28R,  1805.  Noted  also  in  counectiuii  w[ih  the 
coat  mi'asnrea  of  Missouri,  E.  T.  Allen.  Am.  J.  Sc.,  4,  99,  1897. 

The  Coaliiilla  and  Toiuca  irons  yield  minute  quantities  of  platinum,  also  iridium,  Davison, 
Am  J.  Sc.,  7,  4,  1809. 

Jackbonite,  p.  531. —  Examined  by  N.  IL  WInchell,  who  concludes  that  it  is  optically  dis- 
ilnct  from  prehiiite  and  thomsonile,  but  may  perhaps  be  the  same  as  Untouite  (wh  see).  Amer. 
'3eul.,  as,  250,  1899. 

Japritk.  p.  369.— Analynes  of  cbloromelanlte,  Damour,  Bull  8oc  HIn.,  16, 57. 1898.  From 
Mogoaiig,  Burma,  analysis,  Farrington,  Pnx:.  IT.  8.  Nat.  Mns.,  17.29,  1894. 

Ot-cufreiicc  In  Upper  Burma  described.  Noetllng.  Jb.  Miu..  1,  1. 1806  (Rcc.  G.  Surv,  India, 
M,  26.  1893) ;  Bauer,  ib..  p.  18  ;  fn>in  "  T)iil)et."  Bauer,  ib.,  p.  8IL 

A  sodfi -pvroxene,  allied  to  jadeilc,  occurring  with  alliirgUc,  at  St,  Marcel,  Pie<hnont,  has  b<  <  n 
: aveeti.eiited  by  Pcnfield,     Tough,  forming;  an  inierwoven  affgregale  of  coarse  prismatic  cryst.'ils 


;;olor  ii!>h-gray.  O.  =  3  30-8-38.  Analysis  (I) :  SiO«  54  59.  Al,0.  9-74,  FdO,  11  99.  Mn.O*  1 C!. 
iliiO  0  58,  MgO  5  08,  CaO  7-24.  Na,C  9-82,  £,0  0  24,  U.O  0-87  »  10016.   Am.  J.  Sc..  46,  291. 


JA.UKSON1TE,  p.  123. — Occurs  In  East  Koolanle.  Br.  Columbia,  Hoffmann.  Hep.  G.  Canada,  6, 
tflR.    Also  from  Barrie  township,  Fmnnnac  Cn,.  Ontario,  ib,  6,  30R,  1892-93. 

On  the  liisturioil  relations  of  jnmesonite  and  lieteroniorphite,  see  L.  J.  S|)enccr.  Mln  Mag  ,  12. 
>8,  1899.  The  crystallized  >imesontte  from  Bolivia  is  stated  not  to  conform  to  2PbS.SbtSa  (Ituse'i 
original  formulit  was  8PbS  SbsSi)* 

Jaropite.  p.  i)74  —Occurs  In  auriferous  quartzile  at  the  Buxton  mine,  Lawrence  Co.,  So. 
Dakota,  W.  P.  Headden  (analysi!<),  Am.  J  Sc..  46.  24.  1892.  Also  at  the  Jarilla  Mts.,  Doiia  Ana 
Co.,  N.  M.,  Hidden,  Am.  J.  Sc..  44.  255  1803  At  Pisek.  Bohemia  In  crystals  with  «,  r.  1(0921). 
Kreja,  Ber.  Ak.  B5hm.,  Feb  21,  1896. 

Jarrowitr. — A  local  name  for  pseudoraorpbs  of  calclte,  perhaps  after  celestite,  from  the  Jar- 
row  Docks,  Durham,  England  (  ss  paeudo-gaylusafte,  this  Appendljc,  also  Mln.,  p.  907).  See 
Miers.  Min.  Mag.,  11,  264,  897. 

Jeffkbsohits.— See  Pyrmeent. 
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APPENDIX  I. 


JoRDANiTE,  pp.  141, 1089.— Further  description  of  Binnentlial  ciystalfl^  mono^nic  is  sym- 
metry, with  new  fonns,  Baumbauer,  Zs,  Kr.,  34,  78,  1891. 

Jos«phinite.    W.  H.  MelvfOe,  Am.  J.  Sc.,  43,  509,  1693. 

Haasive,  graunlar,  forming  tbe  metallic  portion  of  ellipaolda]  pebbles  whose  Bp.  £mTt^ii6  SM. 
Their  complex  composition  Is  noted  bulow :  tlie  metallic  part  has  the  folIawlDg  cbaiacien:  Jbi- 
leable  and  suciile.  H.  —  5.  Loster  metallic.  Color  gray.  Opaque.  K^Detic.  Compod-i'-s, 
FeiNlt.   Analysis  gave  ({) :  Fe  S8*S8,  Nl  80*45.   A  litlle  cobalt,  copper  and  araenic  were  al»j 

present;  phosphorus  was  absent. 

The  pebbles  consist  of  13-3R  p.  c.  of  silicates,  of  which  12'88  p.  c,  soluble  in  HCl.  is  Berpeniic*: 
the  remainder,  insoluble,  is  perhaps  bronziie.  A  very  STnull  amount  of  chromite,  magneliie,  pjr- 
rliotile  lire  also  present,  further  a  trace  of  chlorine  (0  04  p.  c.)  of  uncertain  relmiuns.  Oct-i.r  ia 
the  pla<-er  gravel  of  a  stream  in  Josephine  nod  Juckoon  counties,  Oregon,  which  it  is  inferrt^I 
proluiblv  came  from  an  ernptire  dike  in  tbe  Ticlnlty.  Depodts  of  nickerBillcnte  occur  inDoaf^ 
Ca  to  the  south  of  the  locality  here  noted  (see  Min.,  p.  677 ;  also  awaniite,  Hln.,  p.  lO). 

Kairitb,  p.  918. — Analyses  of  kalnite  and  other  salts  from  Ealusz  and  Aussee.  C.  t.  Joha, 
Jb.  O.  Beichs.,  42.  S41,  189S. 

Eaihobitb  —See  OenMite. 

KalgoorUte.   S.  F.  Piitman,  Rec.  Q.  B.  Kew  South  Wales,  vol.  6  (separate). 
Mnsfcive.  Fracture  subcoucboidal.  Color  iron-black.  0.=8'791.  Composition, HgAaiAg«Te*. 
Analysis  by  J.  C.  H,  Mingaye : 

Te         9         Au        Ag        Hg  Cu 
[37-26]      0*13      20-73      80-98      10-86      0-05  -  100 

Occurs  at  the  telluride  deposits  at  Kalgoorlie,  West  Australia.  A  yellow  gold  telluridc 
(O.  s=  9-877)  referred  to  calaTcrite  is  associated;  this  gave  Te  56-65,  Au  41-70.  Ag  O  So  98^1. 

Kaliaatrakanite.    Kalium-astrftkaiiite,  <71  K.  van  Ueide.  Ber.  Cb.  Oes.,  26,  414. 1893;  Sauptri 

and  Weiue,  ibid.,  p.  878.— See  LeoniU. 

KaUbl&dite.    C,  A.  Tenne,  Zs.  Q.  Oes.,  48,  632,  1896.— See  Leonite. 

Eamarezite.    K.  Busz.  Ber.  Oes.  Bonn,  60,  88,  1898;  Jb.  Min..  1,  115,  1895. 

Oilhorhonibic?  In  miimle  crystiils,  tabular|6  and  vertically  striated  ;  lermioations  formed  bj 
two  domes  (assumed  ns  101  and  201  ((f)) ;  crystals  in  cavities  of  a  ctystalltne  mass.  Cleavnpc : 
perfect  i  6.  H.  =  8.  O.  =  8-98.  Color  grass-green.  Ax.  pK  |  h.  Bx.  ±  cleavage;  Ax.  acgie 
lariie. 

OoiDpoeitlon,  (CaOH)sSO«.Cu(OH)i  +  6HiO.  thus  related  to  Uugite  and  luruimite.  AnsIyMi 

BO)  CuO         FeO  H,0 

(J)   17-52      (I)   51-50  0-69  [80  29] »  100 

B.B.  in  the  closed  glass  tube  decrepitates  strongly  and  gives  off  first  water  and  then  sulphuric 
acid.    Insoluble  in  water,  but  rendtly  soluble  in  ammonia  and  acids. 
From  Laurion,  Greece;  named  from  Eomareza  in  Oreece. 

Eatoforite.    W.  0.  Brogger,  Die  Xruptivgestehie  d.  Krlstianhigebletes,  1,  87.  73  (<f  A).  18H; 

3,  160,  1898.— See  CataphorOe. 

Eauaiite.  Goldsmith,  Proc.  Acad.  Nal.  Sc.,  Pbllad.,  1894,  105.  Occurs  on  the  IsUad  Ksusi. 
Ilawaiiiin  Is.,  ns  a  soft,  amorphous  cbalk-llke  mass.  G.  =  2-566.  Analysis:  Ali<SO«)s  7*1^ 
Al,0,  83-40,  E,S04  17  00.  Na,80.  4  91,  U,0  81-67,  X  [5  94]  =  100. 

Eeho^U.     W.  P.  Headden,  Am.  J.  Sc.,  46,  22,  1898. 

Massive,  amorphous,  forming  seams  and  bunches  in  the  ore  (argentiferous  galena  with  q>fanleT- 
Ite  and  pyrite)  of  the  Merrltt  mine.  Galena,  So.  Dakota.  G.  =  2-34.  Insoluble  in  water,  solul)!' 
In  dilute  acids ;  becomes  Insoluble  after  ignilion.  Infusible.  Analysis  gave,  after  deducting  lifi 
Insoluble: 

P,Oi        AUO.       Fe.O.        ZnO         CaO        MgO        H.O  SO* 

37-18        25  39        0*79        11-74        2  75        0  08        81-60        0-51  =  99-89 

Thin  corresponds  to  41^0*  R0.5P«0..9H30.  Of  tbe  water  14-2  per  cent  are  lost  between  105' 
and  110%  8-84  between  115'  and  130';  the  remainder  Is  expelled  only  at  a  red  heat. 
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Kkntroutb,  pp.  544, 1039  — Described  by  Flink  as  ocouirlDg  In  crystals  at  L&Dgbaii,  Sweden, 
witb  iMtite  EDd  calclte,  as  noted  in  Miti.,  p.  1089. 

Crystals  from  Jakobsberg  have  been  exnmined  by  Q.  NordenskiOld,  G.  PRr.  FOrh..  16,  158, 
1894.  Forms:  «  (103),  v(115),  u  (114),  o  (111).  «(aai}.  s(8-15'10)?  Habit  usually  pyramidal,  n, 
wttU  m  and  «  small ;  rarely  prismatic,  m,  o.  Angles pp^''  (111  A  Hi)  =  63°  81  *?'.  Pff  (HI  A  111) 
=  93'  84'.  Ax.  pi.  (on  L&ngban  sections)  |  &;  also  ii  =  &,  ftsS,  c  =  ^  Biremngeuce  liigh. 
Occurs  with  inesile.— See  also  MelaiiatekiU. 

Kkrhebitb.  p.  106.— Revtsion  of  crystallogmpbic  data  with  new  forms,  in  part  doubtful, 
Pjanitsky,  Zs.  Kr.,  20,  417,  1893;  cf.  also  Ooldscbmidt,  Errst.  Wlnkeltabellen,  889,  1897. 
Discussion  of  compOBitioQ,  Baubtgoy,  C.  R  ,  119,  787,  1894. 

KuBBBiTB,  j>.  983.— Occurs  in  crystals  at  Westeregeln  with  camalHte,  etc.;  new  forms 
e  COOl),  y  (386).  BQckiog,  Ber.  Ak.  BerHn,  688.  1895, 

SUnoKiaite.   E.  Weinachenfc,  Zs.  Er..  36.  161,  488, 1896.— See  ainotoiitte, 

KxBBBUTE,  p.  457.— A  variety  containing  magnesia  (4  7  p.  c.  MeO)  bas  been  called  talk' 
AcnebelUe  by  leelstrOni  (Jb.  Mln.,  1,  348,  1890).  It  occurs  with  eisenknebilile  (Hin.,  p.  457)  ak 
tlie  HUlAng  mine^  Dalecarlia,  Sweden. 

Knopite.    P.  J.  Solmguist.  G.  F5r.  FOrb.,  16,  78,  1894 ;  also  ibid.,  16.  588,  1898. 

A  mineral  closely  related  to  perovskite  (Min.,  p.  722),  btit  containing  cerium  without  niobium 
or  tantalum  and  Ibus  intermediate  between  it  ancl  dyaanalyte  (p.  724). 

Type  A  is  in  cubo-octahedrons  also  with  (911)  and  (930);  color  lead-gray;  luster  metallic; 
these  sbow  ou  a  polished  surface  lamellse,  thus  on  a,  parallel  to  the  cubic  edges,  also  diagonal.  In 
tbin  sections  optically  biaxial  with  high  birefringence  and  a  lamellar  structure.  H.  =  5-6. 
O.  -  411. 

Type  B  Is  in  cubes,  OTcrr  small  or  absent;  penetration-twins  with  o  aa  tw.  pi.; without  distinct 
laroellie  and  ojmque  except  iu  fine  powder.    "        "  " 


Composition  corresponds  to  RO.TIOi. 


H.  =5-6. 
Analyses : 


O.  =  4-81-4 -29. 


TIO,  ZrO,  SiO, 

1.  Type  A.  58  74  0  91  1-29 

2.  "  _  —  — 
8.  Type  B.  64- 18  —  — 


Ce,0, 
6-80 


T,0,? 
006 


4. 
S. 


66-30 
54-53 


015 
6-91 

4-46 
4-43 


FeO 
8-3S 

3-  68 

4-  19 

6-15 
494 


MqO 
0-81 


MgO 
019 


CaO  KtO  Kb,0  H.O 
26-84  0-76  0  39  1  00~99*41 


—  S7-29 

—  88-83 


1  09 

0-88  0-79 


0-85  83-33  0-89 
0-33    83  84  1-68 


0-81=99  83 

0  80=99  17 
0-02=99  64 


From  Aln5,  Sweden,  and  the  neighboring  mainland.  Type  A  occurs  in  a  limestone,  crystal- 
line, as  a  result  of  coDtact-metamorpbism,  with  garnet,  titanomagnelite,  etc.  Type  B  to  from  a 
brecciated  limestone  also  in  a  syenitlc  rock.  Named  after  Proi.  A.  Knop  of  Curlsruhe,  who 
described  dysannlyte. 

Eosmochlor.  Latpeyra,  Zs.  Er..  27  593,  1896.— Eosmochromit,  Qroih,  Tab.  Ueb.,  182, 1898. 
— See  Cotmo^an. 

Koamoohromita.- See  RmMehlor  and  Cowmochiors. 


KKEKNKniTB,  pp.  105,  1080.— Chester  QUotes  tbc  results  of  an  examination  by  Fenfield  of 
crystals  from  Cripple  Ci-eek,  Colorado,  which  bave  the  babit  of  Hg.  1. 
1.  Myers  obtained  for  Ihem  (deducting  l  -21in8ol.):  Te  56  68,  Au 
48*86.  Ag  0-46  =  100,  or  AuTei.  The  original  Nagyfig  mineral  con- 
tained silver.  It  is  urged  that  calaverite  is  probably  a  aylranlte 
essentially  free  from  silver.  Am.  J.  Sc.,  6,  875,  lw6.  Bee  also 
Calaterite  and  QoltUdimidtite. 

Ktypeite.  A.  Lacroix,  C.  R..  126,  602. 1898.   Calcium  carbooate 

In  tbe  form  of  pisolites  from  Carlsbnd,  Bohemia,  and  Hammam- 
Meskoutine  in  Algeria  ;  formerly  referred  to  aragonite.  Tbe  specific 
grBvity  varies  from  2'58  to  3-70,  or  less  lliau  tliaf  of  ralcite.  Birefrin- 
gence —  0*020.  In  parallel  polarized  light  n  dUlorieti  blAck  cross  is 
noted,  while  portions  give  a  positive  black  cross  in  converging  light. 
Heated  to  low  redness,  tbe  pisolites  decrepitale  and  are  finally  tran» 
formed  into  calcite ;  tlie  name  given  refers  to  tliis  fact. 

Xnbelto.   L.  DarapOsy,  Jh.  Min.,  1,  168,  1898.— See  ChibeSi». 


Erennerite. 
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XyUndrlto.   A.  Fi-enml.  Jb.  Hln..  2.  135.  1898.-See  O^Undrttt. 


Iii«orloUt*.  Kalk-NatrOD-Granat,  Lagoriolith,  J.  Morownriet,  Hln.  petr.  HUth..  18,  ISt, 
1888.— tiee  Qarnet. 

Lamprophyllite.  W.  Ramtay,  V.  Hackman,  Fennia,  11,  No.  2,  p.  119.  Hulsiugfora,  18M. 
Also  IF.  Jiammy,  ibid..  3,  No.  7.  p.  45,1890. 

A  mineral  related  to  oslrnpliylllte  in  form  and  cleavage,  occurring  iu  tlie  nepltelite-ayeQile  of 
Lujavor-Un,  peninsula  of  Kola,  BiissIhd  Lapland,  Occurs  macroBCdpically  In  minute  flattened 
priaina  with  mlca>like  cleavnge.  Color  yellow-brown  and  luster  submelftllic.  Obtuse  oegative 
bisectrix  wilb  large  axial  angle Bynnnetricalty  iiormal  to  cleavage.  Pleocbmlam  dUtinci,  t  brown- 
yellow,  t  bright  goldun  yellow.  Abeorption  c  >  t  (for  astropbyllite  fc  >  c).  In  thin  sections, 
a  form  (110)  was  uoti'd  inrlined  41'  to  43*  wilb  the  clearage  (100],  also  tertnlnatioua.  Twini 
common,  panillel  ibe  dlrec'ion  of  eloogaUon  ;  also polysyothettc  twloDiog.  Fleochroiain  disiinct, 
«,  li  straw-yellow,  t  orange-yellow. 

Tlu'se  observntlocs  agree  with  earlier  ones  by  Ramsey  (1.  c.)  ;  be  remarks  on  tbe  resemblance 
to  Uvenite,  noting  also  a  form  (210)  Inclined  27*  to  100.  G.  =  8-45.  Absorption  a  ^  b  <  c. 
Birefringence  lower  than  with  oegliite.   Contains  silica,  titeniam,  iron,  manganese  and  sodium. 

LamproaUbian.  L.  J.  Tgelatrdm,  Q.  FOr.  FMi.,  16.  471,  1893;  Zs.  Er.,  23,  467.  18SS.  A 
partially  described  mineral  from  the  3j&  mbie,  Orebio,  SwedL-n.  Occurs  In  foliated  or  scaly 
forms.  H.  =  4.  Brittle.  Luster  britliaul.  Opaque  and  fiolor  lend-gmy,  except  Iu  very  thin 
layers,  Iheu  blood-red  in  color.  Btreak  red.  Not  inagoelic  DlfllcuTily  soluble  in  hoi  rracen- 
trated  hydrochloric  acid  without  evolution  of  chlorine.  Inferred  to  be  an  anhydrous  aotimoDaie 
of  Iron  and  manganese  (FeO.lIoO). 

Lanarkitb,  p.  928.— Artificial  production  of  crystals,  A.  de  Schulten,  Bull.  Soc  Min.,  31, 
143,  1898. 

Lanobanite,  Longbanite,  pp.  543,  1030. — Crrstals  from  L&ngban  examined  by  Hj.  Sj^grea 
(Bull.  O.  lust.  Upsala,  1,  41,  1803)  are  sliowii  to  be  rbombohedral,  not  hexagonal.  Crystala  com- 
plex; habit  varied,  prismatic  or  tabular,  Komellmes  with  prominent  rhombobedral  development 

Also  occurs  with  rborloiiite.  mtmgauopbyllite,  braunite,  calclle,  at  the  SjO  mine,  tMd.,  2,  96; 
1894.  -  Analyses  by  B.  Haiizelius  quoted  by  8j0grcu  : 

G.  8b,0.  Fe,0,  SiO,  MnO,  MnO  CaO  Mg  H,0 

1.  L&ngban     4-65  11-76   14  15  12  23  26  15   81  54  2  24  1-61  —  =  99-68(0  3  50) 

3.       "          4-78  11  61    14  81  11-32  37  18   82*30  3  04  0  86  0-33  ~  99  89(0  8-70) 

3.  "          4-88  13-93     4  88  8-95  85-10   8e'89  1*95  047  —  =100-18(0  5-03) 

4.  Bj»  mine    4  60      13-51   18-98   12  83  34  86  83  33  3*40  I'll   0  53   -  99-93  (O  8  09) 

vtn 

The  fonnula  calculated  is  mSbiOi.nFetOi.pRRO. ;  a  relation  to  liemaUte  Is  suggested. 

Langbeinlte.   8.  Zuektehwerdi.  Zs.  ang.  Ch.,  856,  1891.    0.  Luedeeke.  Zs.  Sr.,  30.  355.  1897. 

Istimelrlc  tetartohedral.  Observed  forms:  a  (100),  o  (111),  tfi  (111),  d(lIO),  y  (SSO). /(810), 
0  (210),     (221).  n  (211).    Crystals  highly  modified. 

future  conchoiclal.  U.  —  8-4.  O.  =  3'81-3'86.  Luster  greasy  toTltreOns.  Colorless  when 
fresh,  but  speedily  taking  up  water  when  exposed  to  the  air.  lasteless.  Index  n,  =  VSSSS. 
Shows  no  circular  polarization. 

Composition,  E*Mgi(SOi)i  or  EgSOt.SHgSOt  —  Potassium  sulphate  42-1,  magnesium  sulphate 
57  9  =  100.  Analyses :  1,  2,  Zuckschwerdt,  Zs.  ang.  Ch.,  866,  1691.  8>  Bdw.  Wagner,  quoted  by 
'  Luedecke : 

K,SO«   Mg,SO«  CaSO«   MgCl,    MgO    NaCl  H.O 
1.  ColarUM  41-80      58  20       —       0-88      0  08       —       0-20  =  100 

3.  QrayUhruihUe  88-99      fiS'SB      0-57      0-55      0*18      0*a      0*78  =  100 

.  8.  Ootorlen.   G.  =  3*81        41  0       68  1        —        —        —        —  1-0 

Occurs  In  beds  of  rock  salt  (taking  the  place  of  polybalitc)  at  Wilhelmshall  near  Anderbeck, 
and  at  Thiederhall ;  also  at  Westeregeln  and  Neu-Strassfurt  as  a  secondary  mineral;  at  SolvByhall 
near  Bemburg  with  camalllte.   Named  after  A.  Langbein  of  Dessau. 

Laumontttb,  p.  587. — Anal.,  from  tbe  Plnueuschen  Grund,  Dresden,  Zschau,  Abb.  Gee.  Isis, 
p.  90.  1898.  Caucasus  (also  of  stilbite).  Ziemjatschensky,  Zs.  Kr,  36,  574. 1895.  Gmnd  Manis. 
Ulnn..  Berk^,  38  Ann.  Kept.  HIoii,  O.  Burv.,  p.  190. 
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XjAURIONITK,  p.  171. — Twin  crystals  irflh  rectaitgular  axes  from  Laurina,  noted  by  Lticroiz, 
C.  R.,  133,  95S,  1896.    See  also  (uew  fonns)  O,  F.  Herbert  Smftli,  Mia.  Ma?.,  12,  102,  1899. 

On  the  formatioD  of  artiflclul  ciTBtals,  also  of  (PbBrOH),  A.  de  Schulten.Bult.  Soc.  Uln.,  20, 
lae.  194.  1897. 

See  al60  ParalaurioniU. 


Latjtabitb,  p.  _1040.— Orystslfi  examioed  by  Osann  showed  the  forms  :  h  (010),  c  (001),  m  (110^ 
/  (120).  r  (101),  n  (101),  q  fOll);  habit  prismnlic.  Angles  :  mm'"  -  «e2°  Z^,q&  =  W  M'.  mr  = 
•4«-  81',  Whence  a:h:l~  0«881  :  1 :  0-6482.     =  73'  88'.    Zs.  Kr..  23,  686,  1894. 

Crystal*  artificially  prodaced,  A.  de  Bcbulk-o.  Bull.  Boc.  Hio.,  31, 144, 1898. 


Ladtitb,  p.  148.— Aualysifl  of  the  pure  miueral  gave  Frenzel :  8  17*88,  As  46-M,  Cu  86*i0  = 
99  -64.   This  leads  to  the  formula  CuAaS.   Hln.  petr.  Hlttb..  14.  120, 1894. 

Lavxhits,  pp.  87S,  1040.— Reported  as  occurriug  In  nephellte^yenfte  of  Pidsano  Pass,  Davis 
Mts..  Texas.  Oaaon.  4th  Ann.  Bep.  O.  8urv.  Texas,  128.  1898. 


I^wsonite.  F.  Leslie  Banxme,  Bull.  Uoiv.  Callfonila.  1,  ^1,  1895.  Bamome  and  Palaehe, 
Zb.  Kr.,  26,  S81,  1895. 

Orthorhomblc.  Axes  <i :  J  :  i  =  0-66524 : 1 :  0-7885.  Forms  :  b  (010),  c  (001).  m  (110),  d  (Oil), 
S  (041).  Augles :mm"'  =  "Or  86',  AC  =  W 
5Si'.  Crystals  ratber  large,  prismatic  or  tub- 
ular I  e,  also  distorted  by  extension  of  an 
m-fHce.  Twins :  tw.  pj.  m.  Faces  m,  4 
striated  |  interseciioiis  with  e. 

Cleavage ;  b  very  perfect ;  c  perfect ;  m 
indistinct.  Fnictiire  uneven.  Brittle.  H, 
8  -25.  G.  =  8  084,  3  091.  Luster  vitreous  lu 
ereasy.  Color  pale  blue  to  grayish  blue. 
Alisorptinn  dlftlnct;  a  >  ft  >  t.  Pteocihroism 
fllstinct  In  thick  secilons  :  a  bine,  ft  yellow- 
ish or  roiorlesa.  c  colorless :  colors  often  lu 
bands.    Optical  +.    Ay  x.  pi.  1  b.   Bx,  i  c. 

Ax.anglcH:  211.  ^  =  88*  27,  2H„.,  =  108' 16', .-.  2V.,  =  84' 6'.  Indices  for  Na  :  a=  1-6650, /3= 
VmW,  y  =  1  ««40.  r-a=  0-019. 

C'ouiposition,  H.CaAl.Si.O.0  or  CaCAl(OH>,]i[8iO,]t  Oroth. 
(Min.,  p.  649).   Analyacii,  1,  Banaome  ;  2,  Palache: 


Hence,  analogous  to  carpholite 


1. 


8iO, 
88-10 


A1,0, 
28-88 


Fe,Oi 
085 


a.  S7-8S 


8514 


CaO 
18-26 

17-88 


MgO 
0-28 


Na,0 
0-65 


H,0 

11-42  =  98-89 
11-81  =  101-50 


B.B.  becomes  clouded  aud  fuses  easily  to  a  colorless,  blebby  glass.  Yields  water  In  the  closed 
lube.  Kesists  nctds,  but  easily  decomposed  with  gelatlnization  after  ignition.  The  specific  grur- 
ity  of  the  Ignited  powder  was  2*568. 

Occurs  m  n  crystalline  schist  (lawsonitc-schist),  which  is  associated  with  serpentine  in  the  Tl- 
buron  penlii»ula,  Marin  Co.,  California.  The  schist  also  contains  glaucophane  abundantly,  actino- 
lite,  margarite,  epiilote,  garoel ;  also  rutilc,  titanltc.  Further  in  glaucopbnue-scbist  at  otlier  points 
near  Berkeley,  and  prolwbly  at  Sulphur  Creek.  Sonoma  Co.,  Cal.  Also  observed  in  Ibe  meta- 
iiinrphic  rocks  of  the  Piedmontese  Alps  near  Elva,  Vul  Malta  and  at  other  points  (FranchI,  Bull. 
SocMin.,  30.  5.  1897,  aiid  Atl.  Accad.  Torino,  32,  260,  1806).  In  the  massive  rocks  (gabbn)-dlA- 
baw-peridolite  types)  of  the  Southern  Apennines,  on  the  boundary  between  the  provinces  of  Ba- 
sllicata  and  Calabria  (Viola,  Zs.  Kr.,  28,  5.53,  1897).  In  the  glaucophane  rocks  of  Corsica;  also 
in  :New  Caledonia  (Lacroix,  Bull.  Soc.  Min.,  20.  809.  1897). 

Named  after  Prof.  A.  C.  Lawson  of  the  lJuiversUy  of  California, 

Labuutb.  p.  798. — OccuTB  with  quartz  near  Lake  Uiatasdnl,  Quebec,  Hoffmann,  Sep.  G. 
Canida,  6,  66B.  1889-90. 


Lead,  p.  24.— Occurs  with  rcebllDglt^  native  copper,  etc..  at  Franklin  Furnace.  N.  J..  W.  M. 
Foote.  Am.  J.  Sc.,  6,  187,  1898. 

On  artificial  crystals  wltb  hexagonal  pseudo-symmetry,  Hlers.  Min.  Hag.,  13, 118, 1899;  A. 
Dick,  iNd..  p.  118. 
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Lkadhillitb.  p.  931.  Ocean  at  Oranby,  Uo.,  Id  well-formed  prismaUc  cryilals  iFIgL  1,  S\. 
FfnsoD  and  WelU.  Am.  J.  Sc..  48.  219.  1804.  Wells  obtained  od  pure  material :  SO.  T-S.  €(.>, 
8'U,  PbO  8d-41,  HiO  1-68  -  99*39,  coufirmiug  the  formula  glTeu  by  Groth  (Dau  Min.,  pu  KL), 


L  a. 


which  1b  egulTalent  to  PbSO.  2PbG0t.Pb(0H)i.  fteudomorphs  after  caldte  and  nlaHi  i£m. 
obaerred.  W.  H.  F^te,  i  id.,  60,  99.  1895. 

0 court  In  aocieiit  lead  sliigB  from  the  Mecdip  Hllla,  L.  J.  Spencer,  Rep.  Brit.  Asmnl.  18B6. 


Lombergite.  Lagorio  [Trar.  Soc.  Nat.  Vnrsovie,  6.  xi.  7-9,  1895],  Z«.  Kr..  28,  536,  1W7. 
This  is  the  artificial  miDenl,  ONa.  AliSiiOi  +  4H|0,  called  by  Lemberg  nephelfo-brdtat  (see  Zt 
O.  Ges.,  39.  663, 1687J. 


Iteonlte.  Eallum-Astrachanlte,  K.  tan  dor  Heide,  Ber.  Ch.  Gefl.,  26.  414.  1898;  Kavff^ 
and  Wente,  tbid.,  p.  878.  Leonlte,  C.  A.  Tenne,  Zs.  Q.  Qes.,  48,  632,  1896.  Kaliastnkiciie. 
KaHblOdlte. 

Monociinic.  Axes  d  :X  :  i  =  108865  : 1  :l-28365,  j5  =  *84"  60".  Forms:  6  (OlOi,  t<m. 
fi  {my,  d  (103),  6  (102);  o  (018).  n  (Oil);  q  (118),  p  (111),  ar  (Ul).  Angles :  ft/i^  =  SI*  86',  i«i'  =  Ml' 
48'.  cp  =  *br  V,  pjf  -  *74'  21'  Tenne. 

In  tabular  crystals,  also  commonly  massiTe.  Cleavnge  not  distinct.  Fracture  cfwdHMiU. 
Luster  vitreoas.    Colorless,  wlilte  nr  yrllontsl).    Ax.  pt.  ±  h.    Bza  nearly  ±  e  (001). 

Composttion,  pn)bab1y  E,SO«.MgSO(  -J-  4HiO,  tlie  potnsli  salt  ctirrespomiing  to  blOilile  <utn- 
kanile).  which  is  known  as  au  artlflcinl  compound  (van  dcr  Heide).  Qroth  calls  altention  to  the 
tact  that  the  correspondence  in  form  is  apparently  not  what  would  be  expected,  Zs.  Sr.,  30, 655, 
1899.   Analyali,  'TeDne : 

BO,  Hg  E  CI  H.O  Insol. 

43-73  6-64  36-48  4  84  1899  0-43  =  100 

Occurs  usually  massive,  also  la  crystals  with  kiJnIte,  In  the  salt  deposits  of  Weatoegdo.  aai 
Leopoldshall,  Gwmany. 

Lbfidolits,  p.  684. — Tanaroma  Tamo,  Japan,  analyris  of  gnyish-whlte  or  aUgfatljr  phkid 
plates,  Geuth,  Am.  J.  Sc.,  «4.  387,  1893. 

Composldon  of  the  Itthia  micas  dlscuaaed  by  F.  W.  Clarke,  J.  Am.  Chem.  Soc.  16, 
189S :  Bull.  U.  B.  G.  Surr.,  113,  1898. 

liKPiDOHBLANB,  P.  634. — Occiirs  with  arsenopyrite  at  the  Bob  Neil  mine,  Mamma,  Hsitlop 
Co.,  OnUrio  (anaiysU  by  Wait),  Hoffmann.  Rep.  G.  Canada,  6,  14R,  1888-98. 

Leucite,  pp.  841 , 1041. — niscussfon  of  optical  characters,  relation  to  analclte,  etc,  Klein,  JK 
Min..  Beil.-Bd..  II,  475,  1898  (Ber.  Ak.  Berlin,  290,  1897). 

Occurs  (chiefly  altered  to  niialcite)  in  a  leucite-tephrite  associated  with  elseolite-ayenile  it 
Hamburg,  Sussex  Co..  N.  J.,  Kemp,  Am.  J.  Sc.,  46,  298,  18S8 :  47.  889,  1894.  Id  bowldos  in 
the  auriferous  gravels  of  the  Horsefiy  river.  Cariboo  district,  Br.  Columbia,  Hoffmann.  B«p.  0. 
Canada,  7, 14R.  1804.  In  the  Uighwood  and  Bearpaw  Mts..  Montana,  Weed  and  Pirstoo.  Am. 
J.  Sc..  2. 148, 1898.  In  Igneous  rocks.  Province  of  Rome,  Viola,  Jb.  Min.,  1, 181.  1889.  latlie 
lavas  of  the  lower  Celebes  (Wichmann). 

X.awlait«.  B.  HauakanA  G.  T.  Prior,  Min.  Mag.,  11.  80, 1895. 

Isometric.  In  minute  octaliedroDS.  Cleavage  octahedral,  nearly  perfect.  H.=s8'SL  G.sl'UO: 
Luster  vitreous  to  resinous.  Color  houey-^ellow  to  colophocy-brown.  Streak  ll^t  yeUgwidl 
brown.    Translucent.  ~ 

Composition,  5Ca0.2TIOt.8BbtO» ;  closely  related  to  mauzcliite.    Analyses,  Prior: 

8b,0,        TiO,         CaO         FeO        MnO  Na,0 

67-53         11-85         16-98         4-55         0  88         099  =  100-72 

6S-63         11-70         16-47         6  79  -  106  =  100  64 
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Il*u8es  rather  Teaflily  on  tlie  edges  In  tlie  Bniisen  flame,  coloring  It  preetilsli  Uue.  In  flatt  of 
pHosuhonis  yitldst  a  beiid,  yellow  wlien  bol  mid  violel  wlien  cold.    lusolulile  in  acids. 

From  tlie  cinnabar  mine  of  Trlpuliy,  ueiir  Ouro  Preto,  Minas  Geraes,  Brazil ;  occurs  in  the 
sravel  conaistiiig  laigely  iifler  waahiiig,  of  cinnabar  and  bcmatile;  aUo  ienotime,  monazile.  zircon, 
«-y«i.ite.  rutile,  etc.    Named  after  Prof.  "W.  J.  Lewis  of  Cambridge,  Eiiyland.  „    ,  , 

A.  Hew  titano-iintiuionale  of  iron  in  slender  aii-aided  (m.  a)  cryBlala  of  a  «»inout  black  color, 
G.  =  4-689i  was  also  noied,  bm  owing  to  lack  of  material  it  lias  not  yet  been  fully  toTesUgated. 

UboUite.  /.  F.  Oomea,  Comm.  Dir.  Trabalhos  Geol.  Portugal.  3.  244,  290.  t896-98.  A  kind 
of  nspbaUuin  occurring  near  LiboHo.  in  western  Africa,  baa  been  called  UMlite  by  Gomes.  It 
resembles  idbertite,  having  a  pitch-black  color,  brilliant  luster,  and  more  or  less  condioidal 
fracture  H  =  25  •  G.  =  1*1.  An  analysis  by  A.  Hacfaado  and  A.  Noronlia  gave:  C  80-80, 
H  8-41.  b  0  45.  N  1-84  100.  The  ash  (6  03  p.  c)  has  been  deducted.  Compare  albertlta  and 
graliamlte,  Miu.,  p.  1020. 


Ital.,  17.  56.  1807,  and  Zb.  Kr.,  28.  807,  1897. 

Occurs  In  New  Caledonia,  Lncroix,  C.  R,  118,  658,  1804. 

XJndeslte.   L.  J.  JffOttr&m,  Zb.  Kr.,  23,  S90, 18M.— See  Urbanite. 

IjINtonitc,  p.  807.— Shown  by  N.  H.  Wlnchell  to  differ  in  optical  chamcters  from  Ihomsonlte, 
with  which  It  agrees  chemically  and  to  wbicta  It  has  been  referred.   Amer.  Geo!.,  23,  848.  1886. 

LiROCOKiTS,  p.  85S.— Cornwall,  analyaia  by  Church,  Mlo.  Mag.,  11.  8,  1895. 

LUluhgite,  p.  06.— Occurs  at  Drum's  Farm,  Alexander  Co.,  N.  C,  massire,  O.  s  7-081, 
fttmlysls.  Qenth  :  As  37  08.  S  0-77.  Fe  TO  83.  Cu  tr.  =  90-53.    Am.  J.  Sc.,  44,  884,  1888.  . 

Also  occurs  In  Galway  lownablp,  Peterborough  Co.,  Ontario,  analysis  (2-88  p.  e.  Co)  by 
JolinstoD,  Hoffmann,  Bep.  G.  Canada,  6,  1011, 1802-98. 

LoRGBAznTB.— fiee  UmgbaniU. 

Lorvndlto.   J.  A.  Ermner  [Mat.  es  £rteslt0.  ia»  478,  18M ;  13,  268^  189B1,  Zs.  Kr.,  27,  96, 

1897.    Ooldichmidi,  Zs.  Kr.,  30,  273,  1898. 

Monoclinic.  Axes  d  :  S  :  i  =  1-8201 : 1 : 1  0780. /8  =  52"  2r  Goldschmldt.  Forms  :  a  (100,  0. 
6  (010).  «{001.«);  9i210).  e  (320),  m  (110.  a-),  e  (120),  n  (130),  u  (140)?; 
0  (205).  d  (101),  K  (201.  e);  a  (084),  h  (045),  to  (021)  :  «  (112),  «  (112), 
C  (111);  ff  (426),  /(212),  r  (748).  j  (586);  *  (824)t,  /  (Mi),  S  (M3  8)?; 
V  (3l2),  n  (525),  p  (312),  r  (211),  ;  (S24),  k  (822),  p  (2  510)?  Angles 
ae  ^  f.2'  57'.  fnm"*  -  98'  0',  ff?"'  =  55*  24',  etc  =  89'  29*. 

Crystals  highly  modified,  often  tabalar,  or  prismatic  (m) ;  faces 
f  u  prisiualic  rmie  vertically  striated,  especially  m  («).  A  Blmilarity  to 
miarijjrile  is  noted  (cf.  Gdt.).  Cleavnge  :  a  perfect;  c  and  (i  (101) 
crood.  Flexible,  separating  easily  into  rleavage  lamellee,  H.  =  2-2'6. 
G.  =  5'il^9  Lnczka.   Luster  metallic-adamantine.   Color  cochineal- 

io  cannine-red,  often  dark  lead-gray  on  the  surface  and  frequently   

i»vered  with  an  ot^er-yellow  powder.  Streak  dark  cherry-red.  Tj»r«n<nt*  rwt 
Translucent  to  transparent.    RefractiTe  Index  W^.  uoranawe,  uai. 

Composition,  a  sulpbarsenide  of  thallium,  TlAsS.  or  Tl«S.Asi8a  =  Snlpfaur  18-7,  arsenic 
tnalllum  69'4  =  100.   Analysis  by  J.  Loczka : 

819-03   As  [21-47]    Tl  69-61  =  m 

B.B.  on  charcoal  fuses  easily,  colors  the  flame  bright  green,  yields  arsenical  fumes  and  Tola- 
tillses  completely.  In  the  closed  tube  fuses  and  yields  a  black  sublimate  of  tbalHnm  eal- 
phide,  also  an  orange  one  of  arsenic  sulphide,  further  some  arsenic  oxide.  Soluble  In  nitric  acid 
with  separation  of  sulphur. 

From  AJIchar  in  Mucedonla,  where  It  occnra  In  crystals  Implanted  upon  realgar. 

The  position  of  Goldsclimldt  is  here  provlstonally  accepted :  100,  001,  110,  301  of  Gdt  corr»> 
spond  to  101,  100,  !S1,  001  of  Krenner. 
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Z.ouMdta.    L  Milcli,  Zs.  Kr.,  24,  100,  1894. 

Orthorliombic.  Axes  d  -.h:  i  =  U-843  :  1  :  0*946  approx.  la  acute  pyramids.  i«»ubiifi( 
acorodite  tu  augle,  with  pp'  =  79*  aod  pp"'  =:  64'.  Color  brownish  red,  often  allered  oa  Uwiur. 
tacK.   Optically  4-.   Ax.  pi.  la.   Bx.  ±  e. 

Compositiou  probably  3PbSO<.8(FeOH).A8iO.  +  12H.0.   Analysia : 

AsiOt     SO.      PbO      Fe.O,     H|0  H,0 

^■44      8-74      10-03      84-68      S-74      11-81-.  SiO.  1-18.  OaCO,  1-48     100  48 
•  'Water  of  crystallization. 

jJVom  LaurioDt  Oreeoe,  where  It  was  found  in  a  drusy  fem^Jnooa  qnartscM  nek. 
LoTBNiTB.— Sea  Litentt^ 

I^uUdiM.  Lntiolto,  Mtehd-Lhif  and  UaMer-duOma*,  BuH.  Boc.  Hln.,  IB,  in,  180SL-fi«e 
MaoUtttosUte.    W,  B.  Bidden^  Am.  J.  Sa,  46,  98,  1893. 

Tetragonal,  in  square  prisms  with  pynimid ;  commonly  inaaslve,  nodular.  Fimctare  imaJI 
siibconchoidal.  H.  =  6*6.  Q.  =  5*488.  Luster  duU.  Oolor  black.  Opaque.  In  comporhim 
allied  to  tborogummlte  (Uin.,  p.  898);  perhaps  UOi.8TbO«.8BiO|.8HiO.  Analyses,  W.  H.  Uiile- 
brand : 

BiOi  TTO,  ZrOif  TbO.,Ce,Oi  La,0.,T«0)  PbO  FeO  OaO  KgC*  KtO  (Na,LI),0  PaO»  R,0 
13-90  »«    O-ag         45-aO  1-86  a-74  0-N    fl-IO    (MB       M6        0-S7  4-Sl*=ll^ 

13-K  Sl-88  undet.  lUS     —     0-44    0-18  OrTO  0-4C 

»  Xbove  lOO*  4-ai,  below  O-SO.  *  Below  lOO*. 

From  the  gfidolinfte  locality  of  Llauo  Co.,  Texas.  The  alteration  of  mackiutoshite  seems  to 
have  yielded  tborogumuiite.  Named  after  James  B.  Mackintosh  (died  ISm,  chemist  of  New 
TorkClty. 

MAOHBSiOPBUBrTR,  p.  336. — Roc  de  C\izeaii,  Mont  Do  re.  FraQce,  crystals  (largely  made  up  of 
plates  of  bematitej  similar  to  those  of  Mte.  Somma,  Lacroix,  BuU.  SocMin.,  16, 11, 1802. 

Magnbsitb,  p.  274.— Crystals  from  Yal  Lantema,  Brugnatelli,  Za.  Kr.,  31,  55, 1899. 

Haonbtztb,  pp.  234,  1041. — Occurs  in  cubic  crystals.  In  part  penetratfon-twlns,  at  theHbn 
mine,  Nordtnark,  Sweden.    Hj.  SjOgrun,  BulK  G.  Inst.  Upsala,  3,  63,  1894. 
'    Crystals  described  from  Acquacetosa,  near  Borne,  new  forms  (530),  (331),  Zambonini,  Rir.  Mia. 
Ital.,  21,  21,  1696. 

Magnetic  properties  of  crystals  inTestlgated,  Weiss,  Bull.  Soc.  Min.,  20,  187,  1897. 

Fresent  in  various  minerals  (hematite,  etc.),  and  thus  giring  them  magnetic  pit^mtiei, 
Llrersidge,  Trans.  Austr.  Assoc.  Adv.  Scl..  1803. 

Occurs  at  the  Eodiir  mines.  VizagRpntHm,  Madras,  India,  containing  manganese  (8-08  UsiOO 
and  alumina  (2-54  p.  c  A1«0.).  C.  =  5'045.    Holland,  Rec.  O.  Surv.  India,  36,  164.  189S. 

Cb.  Friedel  shows  that  slow  henlfii>;  in  the  nir  at  a  nitber  high  temperature  cluuiges  ciystals 
to  liematlte  (I.e.  martite).    Bull.  Soc.  Miu.,  17.  160.  1894. 

A  titaiiiferous  variety  containing  nickel  occurs  in  Eastern  Ontario^  W.  G.  Miller,  Rep't 
Bureau  of  Mines,  Toronto.  7,  Part  III.  p.  330,  1898. 

Magnetostibian.  Z.  J.  Igdttrdm,  Zs.  Kr.,  23,  213,  1894.  A  partially  Investigated  mineral 
from  the  SjO  mine,  Orebro,  Sweden.  Occurs  in  grains  and  granular  aggregates.  Luster  metsDic. 
Color  and  streak  black.  Magnetic.  An  analyw  (after  deducting  W-O  p.  c.  impurities^  OaCOi, 
MgCO*  and  tepbroite)  gave : 

8b.O.  9-8S      A8.0,  1-M      Fe.O.  18*86      FeO  17*M      MoO  59'11  =  100 
MAaNocHROHZTK,  p.  S38w— Soo  OAfvm^to. 

MAONOFaANKUSiTB.— A  locsl  Dsmc  (credited  to  Eoenlg)  for  s  highly  magnetic  nivnkiiaite 
containing  little  sine.  From  Sterling  Hill,  N.  J.;  see  Ren.  O.  SarrTN.  J.,  2,  (1)  14,  1892;  also 
Chester,  Diet  Names  MineralB,  164.  1896. 

Malachitk,  p.  294.~ArtIfldal  formation  by  i  new  prooea^  A.  de  Bcfaultoi.  O.  R.  Jnne  d 
1896. 

Maltesite.   J.  J.  Beitrhotm,  G.  TCa.  FQrh.,  18^  890^  1896.-«ee  AndaluiHa, 
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Mangukandaliuite.   H.  BOcktr&m,  Q.  FSr.  Fttrli.,  IS,  886,  18C6.— Bee  AttdaluaUe. 

BKugKDlwndllto.   L  J.  IgeUtrdm,  Zs.  Kr..  33.  692,  18&4.— Bee  BenetHta. 

Mahoanite,  p.  348.— Crysiala  from  the  Harz  desoribtnl,  Luedecke,  Min.  d.  Harzea,  237,  1898. 
Analyses.  Uftld,  Qorgcu,  Bull.  8oc.  Chfm.,  9,  650,  1893. 

Manoanwitb,  p.  207. — Discussion  of  origio  at  L&ugbau  aod  Nordmark,  Hj.  S&Jgreo,  Q. 
F6r.  TlVrli..  30,  S5,  1898. 

>][arcabitb,  pp.  94. 1041.— Crystals  from  Capo  Schlno^  Sldly,  described.  O.  U  Yalle.  RIt. 
MiD.  Ital.,  13,  8.  1898. 

Occurs  at  Pontp£au,  Ille  et-VilatDe,  forming  with  galena  pseudomorphs  after  pyrrhotite  with 
ree^lur  urientattoD  of  its  minute  crTstals.  Lacroix,  Bull.  Boc.  Hin.,  30,  S28,  1897,  and  C.  K.,  136, 

S65.  1897. 

Occurs  in  spear-h«ad  fonns  in  the  Raritan  clay  ai  Buyrerille.  near  New  Brunswick,  K.  J., 
HHmilton.  Proc.  Acad.  Nat.  Sc.  PLllad.,  48S,  1898. 
See  also  Fjfr&g. 

Marxpobits,  p.  1041. — Analyses  by  Hlllebnind  of  green  and  white  varieties  are  quoted  by 
Turuer,  The  former  (G.  —  2*817)  coutaiuB  chromium,  the  Utter  baa  none  (G.  =  3-787);  a  simf- 
larity  to  pintte.is  noted    Am.  J.  Sc.,  49.  877.  1896. 

Mazshlte.  Hoertidge.  C.  W.  Marih,  Proc.  Roy.  Soc.  N.  S.  W..  26,  826,  1898.  Mi»r$,  Zi. 
Kr.,  34,  907,  1894. 

Isometrie-tetTabedral.  Fracture  suboondioldal.  Brittle.  Luster  adamaDtine.  Color  oil-brown. 
Streak  orange-yellow.  Translucent.  Consists  esseDtially  of  cuprous  iodide,  GuiIt.  Occurs  In 
cenisslte  or  anglesite  at  the  Brokea  Hill  mines,  New  South  Wales. 

Martite,  p  216. — See  Magnetite. 

Masrite.  E.  Droop  RieJimond  and  ffu$tein  Of,  J.  Ch.  Soc.,  01,  491,  1802.  A  fibrous  alum 
from  Egypt,  containlDg  a  small  amount  of  colialt  and  the  supposed  uew  element  ma$rium  (called 
after  the  Arab  name  ofEgypt).    Composition,  I{O.Al,O,.4BO,.20H,O.  Analysts: 

SO,      A1.0.    Fe,0>     MsO     HnO     CoO     FeO  H.O 

86-78      10-63      1-68      0*20      8-66      1-03      4  98      [40-85]      liiiol.  8-61 » 100 
Mabstcot,  p-  209. — Occurs  in  the  lead  slags  of  Lauiion,  Greece. 
ManSEoUito.         ^jdgren,  G.  FOr.  FOrh.,  17,  818.  1896. 

Isometric  la  octahedrons,  o  (111),  with  a  (100)  and  m  (811).  H.  mi  6—6-6.  Q.  a  5*11,  Color 
dark  brown,  lifter  In  f^lglnent^  aotl  of  the  powder  light  yculow  or  yellowish  white.  Tiana- 
luceiiu 

lu  composition,  a  tftano-antimonate  of  lead  and  calcium  chiefly.    Assuming  that  the  water  Is 

present  nx  (CaOH).  the  ratio  calculated  is  ROiTiO. :  BbiOft :  F  =  4 : 1 : 8 : 1.  It  is  related  to  lewisite, 
p.  42    Analysis,  R.  Mauzelius : 

8b»0»  TiO,  FbO  FeO  MnO  CaO   MgO  K»0  NaiO  F  H.O 

1  59-25   7-93   6  79   0  79    127   17  97   O  il   0  23   2  70  [8  63]  0-87=:101 -58 leS8(0=F)  1-58=100 

Occurs  with  svablte  and  calclte  at  Jakobsberg,  Wermland,  Sweden ;  these  minerals  form 
narrow  veins  in  a  mixture  of  bausmanoite,  limestone,  a  yellow  garnet,  schefferite  and  man- 
ganophyllite. 

MELANOFHTX>orTK,  pp.  194,  1041.  — DlscussioD  of  conditions  of  formaiton,  O.  Friedel,  Bull. 
Boc.  Min.,  16.  49.  1892;  Bombicci,  iUd.,  p.  144.  Investigated  by  Bombiccl,  Accad.  Sc.  Ist. 
Bologua,  March  38,  1891.— Giona,  Q.  Spezia,  Riv.  HIo.  Ital.,  11,  87,  1898. 

Melanosttblan.  L.  J.  Tgeletrom,  Q  F3r.  FOrh.,  14,  68S,  1892 :  Zs.  Kr.,  21.  246,  1898.  Mas- 
eive.  foliated ;  also  in  microscopic  cry-ituls  H.  =  4.  Luster  metallic.  Color  black.  Streak 
cbeiry-red.  Composition,  perhaps  6(MD,Fe)0.  SbiO*.  Analysis  (assuming  the  state  of  oxidation 
as  given): 

Bb,0,       FcO      MnO      CaO      MgO  H.O 
87  60       27-30      29-62      1-97       1*08       1  06  =  98-48 
From  the  BjO  mine,  Orebro.  Sweden,  where  it  occuisin  veins  In  dolomite. 
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MelamoxibsiTB,  p.  546.— Occun  in  prismalic  nrystals  wllh  a  (100).  «  (110).  i  (110).  •  111  i. 

at  pHjsberg,  Swedeu.  O.  NonlcDskiOld,  Q.  Kor.  FTrrh.. 
16,  158,  1894  ;  in  habit  and  aaeles  resembliog  keolioSi  e. 

Also  foiiDd  at  Hillsburo.  New  Mexico,  sinocutied  vl-b 
ccrussite  and  a  brown  jiupcr-like  maU'rial,  C.  U.  Wumi. 
CryslaU  (Fisa.  1,  2}  with  forms  a  (100).  b  (010).  m 
n  <1»0),  k  (160),  o  (111).  Habit  like  keatrolite.  mikIci  w"  = 
•119'  IS*.  w>"'=  W  0*.  mm'"-  W  44'  (cnlc).  Axeaa :  I ;  ^  = 
0-68S8  : 1  :  0-0127  (NordeiiskiSia  obtained  0  8216  : 1  :0«Mi> 
Aoalysis  gare : 


G 

{S'B54 


Sio, 

15-40 


PliO 
55-56 


Fe,0, 

37  51 


X 
0-82 


H.O 

0  68  =  10006 


Melauotekite,  New  Mexico. 


whence  the  fonniila  Fc,Pbi61,0),.  or  (Pe40*)Pb«  (SiO.S  It 
is  showu  that  tlie  atmlofous  formula  (Mn«Oi)Pbi(i)K>,-| 
probably  bcloiif^  to  fcentrolite  (p.  89,  Hiu.  p.  644).  Am.  J. 
Sc..  6,  116,  1898. 


Mblantriute,  p.  941. — Laurion,  Gi-eece,  nnnlysis  ot  zinc-bearing  ynrietv,  L.  Michel :  SOi  38-35. 
PeO  17-74,  ZnO  8  93,  H,0  44  21  =99-7:J.    Bull.  8oc.  Min..  17.  204,  1894. 

Dluuaaiou  of  the  chemical  coustitutiou  and  genesii  of  various  Iron  sulphates,  Scbariur,  Zl 
Kr,  30,  209,  1808. 

Melilitb,  p,  474  — Crystals  from  Vesuvius  described  with  new  form  (201).  Eiiiser.  Zl 
31,  24.  1890.    Discussion  of  tnicroacopic  structure,  Genlil,  Bull.  Sec.  Min.,  17,  108,  1894. 

CompmitloD  discussed,  Bodiflnder.  Jb.  Hin.,  1,  15.  1398;  cf.  Ycigi,  ibid.,  2,  TS.  1893. 

Occurs  at  Ste.  Anne  de  Belleville,  neiir  Montreal,  Cimitda,  in  nluolie,  F.  D.  Adams,  Am.  J. 
Sc.,  43,  260,  1892  ;  also  (opllciUlyjKwt/tS')  in  aluoile  of  Muubeim,  N.  Y.,  C.  H.  Smith,  iMt,  46, 
104,  1898.    Cf.  Berwertb,  Ann.  Mns.  Wien,  10,  75,  1895. 

Formed  by  the  burning  of  Portland  cement,  Bodlftnder,  Jb.  Mln  ,  1,  53,  1892. 

A  soda-alumina  silicate,  tetragonal,  and  resembling  melilite  in  habit,  which  occurs  in  tbenrv 
rock  type  farrisite,  from  Norway,  Las  be<-n  called  natronmelilith  by  BrOgger  (Diu  Eruplivgestnoe 
d.  Krislianiagebietes,  3,  69,  1898).  It  Is  largely  altered  to  natrolile.  A  later  ezaminatiim  (iN&. 
p.  866)  has  led  to  the  cooclnsion  that  it  should  perhaps  be  referred  to  the  Scapolite  Group. 

A  new  type  of  rock  containing  melilite.  a  chrysolite-melilite-leucite  rock,  occurs  as  a  volcsnic 
coBe  at  San  Vennnzo,  Umbrla,  Italy,  and  is  called  venatmt«,  bv  Sabatiut  Boll.  Cam,  GeoL.  Sol, 
1898.  The  same  rock  was  later  described  by  Rosenbiuch  and  by  him  named  muMi&»  (Ber.  AL 
Berlin,  110,  1809). 

llMaUta.— See 

Hetabrubhite.  p.  838. — ^Brushlte,  ormetahrushlte,  occurs  witb  mlnervlte  (wh.  see)  in  tbelinw- 
stone  caves  tff  tlie  Nuntmullte  llinestooe  of  Southern  France ;  thus  in  the  Grotto  of  Uinetvaoa 
the  CuKse,  Valley  of  the  Aude,  Gautler,  O.  R,  116,  1171,  1808.-666  also  BnuktU. 

Metacinnabaritb,  pp.  6*2,  1041. —  Idria,  discussion  of  occurrence,  parwenesia,  etc  ;  cryttah 
are  dodecaliedral  in  habit  with  also  a  (100)  and  o(lll),  Schrauf,  Jahrb.  G.  Reichs.,  41,  3tS, 
1801. 

Occurs  at  8iin  Joaquin.  Orange  Co.,  California,  in  iron-black  particles  in  borlte  ;  G.  —  7*708; 
analysis:  S  18-69,  Ilg  85  89.  CI  0-33  =  99  90,  Genth,  Am.  J.  Sc.,  44,  888, 1892. 

Also  occurs  amorphous  filling  cavities  in  quariz  on  the  west  side  of  Read  la.,  newr  yancoanr 
Is.,  Br.  Columbia,  Hofrmaun,  ifep.  G.  Canada.  6,  66R,  1889-90. 

Matadannbw.   F.  Binne,  Jb.  Mln..  1,  67.  1897.— Bee  ^filNto. 

Metanocerine.  Sandbtrger,  Jb.  Mln.,  1,  221,  1893.  A  partially  Investigated  mineial  oc- 
curring with  the  babingtonite  of  Areudal  in  white  crystals  reBembling  bromlite  ;  H.  =  4*5.  Froa 
the  qunlitaiive  analysis  a  possible  relation  to  nocerite  (Mln.,  p.  174)is  mferred.  and  the  namei«> 
vislonatly  given  lefera  to  this. 

Metasooleolta.   F.  Mintu,  Jb.  Mln.,  2,  SI,  60,  1804.— See  SpoUdU, 

Mica  Group,  p.  611. — Discussion  of  the  crystalline  form  based  upon  the  percussion-figure 
the  etrbing-figures,  etc.  It  is  concluded  that  probably  phlogoptie,  hiotite  and  perhaps  tbi 
Hthla  micas  should  be  regarded  as  trlcllnlc ;  musoovite  appears  to  be  raonoclinic.  T.  L.  Walker, 
Am.  J.  Sc..  7.  190.  1899.— See  also  Q.  Friedel.  Bull.  Soc  Min.,  19.  18, 1896. 
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General  discussion  of  rhemlcul  composition,  F.  W.  Clarke,  BulL  U.  S.  O.  Burr.,  113  and 
126.  leOS  ;  Clitrke  and  Schneider,  Am.  J.  Sc.,  43,  878.  189S. 

Analyses  are  quoted  by  Btelzner,  Zs.  pTHkt.  Geol.,  4,  S77,  1896. 

MlCROLTNK.  pp.  9Si%.  1043.— From  tlie  Spessart,  analysis,  E.  Phllfppt.  Ber.  Scnck.  Nat.  Cks., 
1S96.  p.  laS.  Analyaei.  Jones  Falls,  Maryland,  Hlllebrand,  BnU.  U.  S.  G.  Surv.,  113, 110, 1898.— 
See  alao  AnorthoeUue. 

MicROLiTE.  pp.  728,  1043. — Igaliko.  Greenland,  approximate  analyBla  of  impure  matulal,  G. 
KordenskiOld.  G.  F&r.  FOrh..  1«,  8M,  1894. 

Occurs  at  Rumford,  He.,  In  honey-yellow  cryatals,  G.  =  0*17  (Penfldd),  Foote,  Am.  J,  Sc., 
1,  461,  1896. 

Bffiersite.    £.  /.  Bpeneer,  Nature,  B7,  574.  1898. 

Isomelric-tetrahedrat.  In  small  cubes,  with  o  (111)  and  d  (111),  the  latter  differing  in  size  but 
not  in  luster.  Twins :  tw.  pi.  0.  Cleavnge;  dudecahedral.  Brittle.  Lusler  adamantine.  Color 
pale  to  brlffht  yellow.   Streak  the  same  or  deeper.   Optically  isotropic. 

Gomp«>sltion  psseiitinlly  HiWer  iodide,  probably  Agili,  analogous  to  manshlte,  Ouali  (this  Ap- 
pendix, p.  45),  and  nantokite.  Cu,Cli  (Hln.,  p.  154). 

From  the  Broken  Hill  mines.  New  South  Wales,  associated  with  chalcoclte,  garaett  qoarts ; 
also  with  malachite,  anglesite.     Named  after  Prof.  H.  A.  Miers  of  Oxford,  England. 

H1UIUTS,  p.  819.— Analysts.  Treadwell,  SiO,  72-79.  Al.O.  1012.  CaO  11-82:  MgO  tr.,  E.0 
4-82,  Na,O021.  H.0  119  =  100.   Jb.  Min.,  1.  167,  1892. 

HiLLEitiTB,  p.  70.— Occurrence  (also  of  other  nickel  mlnerali)  In  the  Rhine  region,  iMUpetynM, 

Vh.  Nat.  Ver.  Boun,  pp.  143,  376,  1898. 

M11.OBIN. — See  Aixilitt. 

Minervite.  A.  Qautier,  Ann.  Mines,  6,  23,  1894;  0.  H..  110.  928.  1022,  1171,  1271,  1898. 
An  aluminium  phosphate,  AltOt.P|Oi.7HiO,  occurring  with  phosphate  of  lime  as  a  white  plastic 
mass  mixed  with  clay,  etc..  In  the  "  Grotte  de  Hioerve  "  on  the  shores  of  the  Cesse,  Valley  of 
the  Aude,  France.  Analyaes  of  Impure  material  are  given.  The  abore  formula  applies  to  ati^ 
dried  material. 

Bfitf^tellito.   /.  H.  Pnttt,  Am.  J.  Sc.,  7,  286, 1899.— See  Ohnm 

MizsoiTiTB,  p.  471.— Franco  obtained  or  =  67*  66*  uid  87*  US';  alao  Wj  b  1*668,  s  VtAli, 
Oioru.  Hip.,  5,  198.  1894.— See  alao  WwimiU, 

MoLTBDEiTiTR,  p^.  41,  1042. — OiTslnls  from  Frankford,  Penn..  examined  by  A.  P.  Brown, 
are  hexiigonni  in  habit,  priemntic  or  biirrel- shaped,  resembling  some  mica.  Forms  as  Interpreted: 
c(OOOl),  m  (lOiO)  o(lOil),  p(2021),  q  (803l).  Angles:  eo  =  *65'  ST/,  cp  =  77'  18',  eq  =  81'  24'; 
axis  h  =  1-9077.    Proc.  Acad.  Nat.  Sc.  Philnd.,  210,  1896 

Occurs  In  large  crystals  (S'6  X  5*5  in.  and  2  or  8  in.  thick)  with  native  bismuth,  etc,  at  Elnga- 
gate,  Glen  Innes,  N.  S.  W.,  Liversldge,  Rec.  Austr.  Hub.,  2. 1892. 

MoKAziTK.  p.  749.— Oryst.— Nil-Saint- Vincent,  Belgium,  Franck,  Bull.  Acad.  Belg..  31,40, 
1891.  Brazil,  Hussak,  Min.  petr.  Mltlh.,  12,  470,  1893.  South  Lyme,  Conn.,  occurs  In  distinct 
crystals.  Matthew,  School  Mines  Q  ,  16,  282.  1895. 

Ocriirreocc  on  New  Tork  island.  Niren,  Am  J.  Be,  60,  7S,  1895.  Distribution  In  European 
rocks,  Derby,  Min.  Mag.,  11,  804,  1897.  'Distdbution  In  U.  B.,  and  elsewhere,  U.  8.  0.  Surv., 
16  Ann.  Kept .  Pt.  IV,  p.  667.  Occurs  rather  abundantly  In  the  gold  sands  of  Boutbem  Idaho, 
Mndgren.  Am.  J.  Sc..  4  63,  1897. 

Yields  helium  and  other  fnAea.  Ramsay,  ColHe  and  Tracers,  J.  Ch.  80c.,  66,  684.  189S ;  also 
liamaay  and  Travers,  Proc.  Roy.  Boc,  60,  442,  1897.  Also  Erdmann,  Bur.  Ch.  Ges..  29,  1710, 
1806. 

HoBDKHiTB,  p.  573.— Relation  In  compoBltlon  to  ptllollte,  Clarke,  Am.  J.  Sc.,  44,  101, 1892. 

MoBENosiTB.  p.  940. — Zermatt,  analysis  of  magnesium  variety,  Ptsanl:  SOi  88-7,  NiO  18*6, 
HgO  6-6,  H,0  46  S  =  100-2.   Bull.  Soc.  Min.,  16,  48,  1892. 

MoRONiTB. — A  mixture  of  calcium  carbonate  with  the  remains  of  foramlnlfera,  of,  8.  CaU 
diron  [Anul.  Sue.  Espagfi.  Hist.  NaU,  23,  21.  1894],  Zs.  Er.,  26,  881,  1896. 
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MoMlta.    W.  a  Srdgger,  Vldensk.  Sfcdft.  I.  Matli.-nal.  Elasae.  Ko.  7,  Christfaala,  I89T. 

Tetragoaal.  Axis  ^-0  6438;  001  a  101  =32°  46^.  Forma:  a  (100).  e  (001).  « (UO), 
0  (8  9  10).  y  (805)  e  (101).  v  (:K)1).  t  (111)  ep  =  42°  19'.  mp  =  *4r  41'.  Cryilali  aniall;  commoDly 
twins  will)  tw.  pi.  e,  tltesi'  often  pristiiailc,  flotigated  parallel  a  pynuniilal  edf:e  itnaln^is  to  twins 
uf  rulile  i<;f.  Fig..  Miii..  p.  1047,  and  Fi^  1  of  bipioliUs,  tliii  Append.),  heuce  simuliUioe  ortliu- 
rli'iiiil>it:  forms;  also  drillings,  foiirlitigs.  Cleavage  none.  G.  =  G'45.  LiibIlt  mettdlic,  brillianl. 
Color  black. 

ComposilioQ,  Fe(Nb,Ttt),0.,  like  tapiolitc,  witli  probabtj  Nb  :  Ta  =  1  : 1.  Aualjsia.  Q. 
Theseu: 

NbiO..Ta,0»     SuOi  FeO 

83-08  018  16-63  =  OOTS 

Occurs  very  spariaglj,  wllh  yttrotaDtalite  aad  colnmblte  on  fddspar.  In  a  pegmatite  il 
Berg  near  Moss,  Norway. 

Mnnkforaaite.    L.  J.  IgeUtrom,  Zs.  Er.,  27.  601.  1806. 

Massive,  foliated  or  small  granular;  the  grains  appnreuUy  monoclintc  In  *iy*«lH»f*™ 
Cleavage  In  one  direction.   II.  =  6.   Color  while  or  pale  reddisb. 

Near  avanbergtte  in  compofiilion.   Analyals  after  deducting  10-74  p.  c.  inaol.: 

BO.  1512      P,0.  16  01      AUO.  29-28      CaO  36-64      ign.(SO,  ?)  8  00  =  100 

B.  6.  infusible  aad  does  not  yield  a  blue  color  wftb  cobalt  solution;  only  partially  detwmpoicd 
by  acidn. 

Oc<;urs  in  the  cyauite  of  a  ilamouritic  qunrtzlte  at  HorrsjOberg,  Westanft,  and  Dicksberg  in 
tbc  Ranttflt  pariBlt,  Wertnland,  Sweden.   Namul  from  the  Hunkforsa  iron-works. 

Munkrudite.  L.  J.  IgelttrSm,  Zs.  Kr.,  28,  811.  1887.  Near  sTanbergtte  In  compoailion,  eoa- 
tatiiing  P,0»,SO«,Fi'0,CuO,  but  not  analyzed.  Occurs  foliated  and  crystalline;  colorleB  to 
yellow.   From  Hunkeriid.  near  Dicksberg,  Wermland,  Sweden. 

MuflCOViTB,  p.  614. — Perouaaion-figiire  aliowii  to  deviate  from  the  assumed  normal  podtioD; 
thus  the  aiiglu  between  the  rays  oi>ening  opposite  b  (010)  was  found  to  be  53°  to  56*  instead  of 
60*  ;  similarly  in  other  micas,  e.g.  in  pblogopiie  (Ceylon)  tJiis  angle  was  63^^°.  T.  L.  Walker, 
Am.  J.  8c  .  a,  5, 1896. 

From  Matawatchan,  Renfrew  Co.,  Ontario,  analysis  by  Wait  (1'26  Cr»0»),  quoted  by  Hoff- 
mann. Hi  p  G.  Cnnada.  6,  aiR.  1889-90. 

Fuchritt  ('■i'73  p.  c.  Cr«Ot)  occurs  In  Habersham  Co.,  Ga.,  in  emerald-green  scales.  aJlatysi^ 
Genth,  Am  J.  Sc..  44.  »88.  1893.  On  the  occurrence  of  fuchslte  In  the  Swiss  Alps,  see  J.  Erii^ 
Nat.  Ges.  ZQrfcli,  43.  376,  1898. 

Analysis  of  compact  variety.  G.  IVIedel.  Bull.  8oc.  Hia.,  21, 180,  1888. 

On  certain  new  silicates  yielded  in  iiynUietio  experiments,  O.  and  G.  Friedel,  Bull.  Soc;  Min.. 
22,  17.  30,  1890. 

See  BaddMkita. 

NAQYAaiTE,  p.  105.— Occurs  at  the  Sylvia  mine,  Tararu  oreek.  New  Zealand,  J.  Pule,  Aiiitr. 

Assoc.  Adv.  Sci.,  3,  150,  1891. 

Nantokits,  p.  154.— From  the  Broken  Hill  mines.  New  South  Wales,  Liveraidee.  Occursln 
indistinct  crystals  in  a  matrix  of  cuprite  with  naiire  copper  and  cenuidte.  G.  =  4-7.  AnaU-di 
by  Carmichae) :  CI  8Si»3,  Cu  84-38  ^  lOO-sa  Also  Hln.  Mag.,  10,  886,  1884  (but  bera  d  - 
85-83).   [Proc.  R.  Soc.  N.  S.  W..  28,  98,  June  6.  1894.] 

See  aUo  Mxrthite  and  MierHte. 

Nasonite.    8.  L.  Ptnfield  and  C.  H.  Warren,  priv.  contr. 

H-tssive,  granular,  cleavable  and  probably  monoclinic.   Luster  giea^y.   Color  whitA. 
Composition,  (Ca,Pb)i«Cli8I.0ii.   Analyaia : 

SiO,        PhO         CaO       MiiO      ZuO       FeO         CI  (OH) 

18-47        6S-84        11-30       0-90       0  84        O'lO        3-80        036  =  100-41 

B.B.  on  charcoal,  decrepitates,  but  fuses  easily  when  powdered,  giving  a  lead  flame  aud  cost- 
ing uf  PbO.  In  closed  tube  decrepitates,  giving  off  a  little  HiO  and  an  abundant  sublimate  of 
luiid  chloride. 

Occurs  at  Franklin  Furnace,  N.  J. ,  associated  with  brown  ^rnet,  yellow  azinite.  glaucochroitc 
(wh.  see)  and  n  liitic  frankliiiitc.  Named  after  Mr.  F.  L.  NasoD,  ftmuerlj  of  the  Geola^kal 
Survey  of  the  Stale  of  New  Jersey. 
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Natrolitk,  pp.  600, 1042.— Crystals  described,  from  Puy-(le-D6me,  Gonnard,  Bull.  Soc.  Min., 
1 5,  221,  1893.  Also,  witli  aualysis.  Magnet  Cove,  ArkaoMits,  W.  U.  MelviUe.  Bull.  U.  S.  G.  Surv., 
90,  38,  1892. 

Aiialvsia,  from  the  Planeiiscbeii  Gniiid.  Dresden,  Zsctiau,  Abb.  Ges.  Isls.  p.  100,  1808. 

Weeii  and  Piiasou  conclude  from  the  analysis  of  a  iiortioa  {G.  =  about  2*80)  of  the  leucite  rock 
CHlled  by  Ihem  miMiouriU,  from  the  Highwoorl  Mts.,  Moutaua,  that  It  pntbably  consists  of  iinalclte 
aiul  H  new  polnsb  zeolitf,  (Ki,Ca}AliBiiOiB  2IIiO.  Thts  would  correBpood  to  a  uatrolite  coo- 
taiuiDg  potassium  and  calcium  in  place  of  sodium.   Am.  J.  Sc.,  2,  819,  lti86b 

NatronlMrxellita.— 8ee  B&rzelUU, 

Natrongranat.— See  Oamet. 

Natroumemith.— See  Meltiite. 

Natronnlkrcddln. — See  Anortho^aae. 

Natronrkdituittt.— See  Sttoehiie  and  BiohUtite, 

Neoobbtboutb,  p.  466.— Identical  vlth  fayalite  according  to  Wlcfamann,  Zb.  Sr.,  38,  688, 
1897. 

Nephelite,  pp.  428,  1042.— Crystnls  from  YesuTlus,  with  new  fcnrm  (SldO),  K^ser,  Zi.  Kr., 
31.  24,  1899.    Relatiou  to  davyne  also  discussed. 

Discussion  of  symmetry  of  cryatalllzation  and  twinning,  etc.,  as  revealed  by  etctatng,  etc., 
Tniiibe.  Jb.  Hln.,  Beil.-Bd.,  9,  466,  1896. 

Occurrence  in  New  Zealand,  Utrlcb,  Trans.  Austr.  Assoc.  Sc.,  3,  127,  1891. 

From  the  nepbelite-syenlte  of  Dui^aaiiou,  Ontario,  analysis  by  Harrington,  Am.  J.  Sc.,  48, 
16,  1894. 

Arttflciol  formation  of  a  purely  potash  compouud,  Dubolu,  C.  B  ,  116,  66, 1899. 

Neptunite.    O.  Flink,  G.  FSr.  FOrh.,  16. 196,  467,  1898 ;  Zs.  Kr..  23,  840,  1894.    G.  Sordett' 

tkiold.  G.  FOr.  F6rh.,  16,  846,  1894. 

MonncUnic.  Axes  d :  J :  i  t=  1-3164  i  1  :  0-8076;  /?  =  •64' 23'  =  001  A  100.  100  a  110^=49"  58', 
001  A  101  =  23°  86i',  001  A  OH  =  86°  8i'.  Forms:  a  (100),  b  (010),  e  (001);  m  (110);  e  (SOI). 
d(301) :  «  (111),  tJ(221);  o(Ul) ;  «(6l2).    Angles:  mm'"  =  •99M6'.  m  =  *S6'  51',  cm  =  78"  49', 

—  55*  36'.    In  prismatic  crystals,  with  c  (001)  and  u  (Sl2)  prominent.    Twins:  Iw.  pi.  e. 

Cleavage:  m  distinct.  Fracture  concholdal.  Brittle.  H.  =  6-6.  O.  s=  8-884.  Luster 
vitreous.  Color  black ;  In  very  thin  spHntera  tleep  blood-red.  Streak  cinnamon-brown.  Nearly 
opaque.   Optirnlly  +  .   Ax.  p).  1  b.   Bx.  a  ^  =  +  18°.    Pleochroio;  absorption  c  >  b  >  a. 

In  com]>osiiio'u ,  a  titano-slllcate  of  iron  (manganese)  and  the  alkali  metals  ;  formula 

RtRTISltO,,,  with  R=:Na:K  =  S:lnndR  =  Fe:Mn==S:l.   Neptunite  Is  therefore  related 
In  composition  to  titanlte,  and  as  Flink  shows  there  is  also  a  rather  close  correspondence  In  angle. 
Analyses,  1.  Flink.  2,  O.  A.  SjOstrOm,  G.  FOr.  FOrh.,  16,  898,  1898. 

810.      TiO,      FeO      MnO     CaO     MgO     K,0  Na,0 

1.  61*58      1818      10-91      497        -        0  49      4-88      9-26  =  100  17 

2.  I   51-98      17  46      10-23      6*82      0-71        ~       6-71      9  68  =  100  98 

Obtained  from  Greenland,  the  locality  probably  not  the  well-known  Eangerdluarauk,  but 
rather  Niirsaslk.  near  Igaliko.  It  occurs  closely  associated  with  tegirite  (whence  the  name),  alao 
endialyte,  arfvedsoulte,  etc. 

Nick*l.ikiittanidito.~8ee  Bkuitmidite. 

Niter,  p.  871.— Occurs  In  cavities  of  the  leudte  rocks  of  Nwlh  Table  Butte,  Lenclte  Hills, 
Wyoming.  In  the  rock  of  the  Boar's  Tusk  of  the  same  region,  soda  niter  also  occurs.  Cross, 
Am.  J.  Sc.,  4,  118, 1897. 

Northtq^itab    Warren  M.  Foott,  Am.  J.  Sc.,  50,  480,  1895.   J.  H.  PraU.  ibid,,  2,  123,  1896. 
Isometric,  lo  octahedrons.    Cleavage  none.    Fracture  concholdal.    H.  =  S'6-4.    G.  =  2'880. 
Colorless  when  perfectly  pure:  also  t>&le  yellow  to  gmy  and  brown.   Index  ny     1*6144  Na. 
Con^Ddtiou,  HgCOi  NaiCOs.NaCI.   Analysis,  Pratt. 

CO.  85-43,  MgO  16-23,  Na,0  24  90,  CI  14-28.  Na  9-22  =  100. 

B.B.  fuses  at  1  with  frothing  to  a  white  alkaline  mass;  colors  the  flame  intense  yellow.  Easily 
soluble  in  acids. 

Occurs  in  a  clay  at  a  depth  of  450  feet  at  Borax  lake,  Ban  Bernardino  Co.,  Cnllfoniia.  Named 
after  Mr.  Nortliiip,  who  first  obtained  the  mineral. 

This  compouud  haa  been  formed  synthetically  by  A,  deSchnlten,Bull.  Soo.  Hln  ,  19. 164. 1886, 
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OcTAHEDRiTB.  pp.  340.  1048.  — Oryst.  —  BouFf;  d'Oisaiis.  new  form  (T  (ll-8'44)?.  E.  BusE,  Za. 
Kp.,  20,  557,  1893.  Jamthmd,  H:imhcrg.  G,  Ffir.  FOrli.,  16,  307.  1894.  Glacier  de  Iti  Mdje, 
Uaiites  Alpes,  Lacroix.  C.  K.,  122.  I'lSO.  lisl^ft. 

iDVestigation  of  crysialline  Hlnictun-,  Baiiiuliaucr.  Zs.  Kr.,  24.  SSS,  1895. 

Occurs  Willi  brookite  at  Plitccrville.  Eliiorudo  Co.,  ChL.  Kudz,  Am.  J.  8c.,  43,  3S9,  1893. 
Also  at  Magnet  Cove,  Ark.,  PeiiQvld,  Am.  J.  iSc.  48,  114,  1694. 

See  Halite. 

OuoocLASE,  p.  882. — Cleavage  and  partiug  planes,  Penfleld,  Am.  J.  Sc.,  48, 115,  IBM. 
See  also  Fetd^r. 

Onopuitb,  p.  64. — Occurs  with  cEtiniLbar  at  Ouen-Slian-Tchlang,  Central  China,  Teimler 
(anal,  by  Pisiini),  Bull.  Hoc.  Miu.,  20.  204,  1^7. 

Opal,  pp.  194,  1088.— Occurrence  In  New  South  Wales.  AnderaOD  [Rec.  G.  SurT.  N.  a 

Wnlfg.  3.  39,  1892j,  Jb.  Mio.,  2,  m  ref.,  1894. 

Orpiment,  pp.  as,  1043. — Obtiiined  iti  fine  crystals  in  cavitiea  in  cliiy  at  Mercur.  Utah;  theie 
are  moiKHiIinic  (Penfleld,  priv.  coiitr.)  ns  earlier  (186B)  dcdnced  for  Hungarian  crystals  by  Brot- 
haupli  Qruth  has  also  reaclidl  this  couclnsion  (Tub.  Ueb.  Miii.,  17,  1888;  ct.  a)»o  notes  b^  HIdIe^ 
Zs.  kr.,  34,  304.  1894).  Mierti  found  ootlitug  In  the  optical  characters  at  vaHance  with  ortho- 
rhombic  cryslalllzatlun,  Uiu.  Mug.,  10,  204,  1894. 

Ortboclasb,  p.  815. — Vesuvius,  measurement  of  crystals.  Franco,  Giom.  Hln..  6, 184,  1891. 

Crystals  from  Laplaud  with  (370)  as  tw.  plane,  Jeremejev,  Vh.  Miu.  Ges.,  30,  463,  1833. 
Also  twin  with  tw.  pi.  x  plane  cm,  Goldschmidt  and  Wright,  Zs.  Er.,  30.  300,  1898  (earlier 
noted  by  Tschermak,  MIn  petr.  Mitili  ,  8,  414,  1887).  Sanidiue  from  Monte  Cimioo,  near 
Viterlw.  Italy,  Zambonlni.  Riv.  Miu.  Ital  ,  flO.  90,  1686. 

Noted  as  a  gnngue  mineral  in  a  fliaure  vein  In  the  Silver  City  district,  Idaho,  Lindgren,  Am. 
J.  Sc..  6,  418,  1898. 

See  atao  Feldtpar. 

Ottrblitb,  pp.  643,  1048.— Ajaalytls,  Liberty.  HaTyland,  Eaklns,  Bull.  U.  S.  G.  Snrv..  113, 
111.  1693. 

In  ntelamorphic  conglomerate  in  the  Green  Mts.,  Vermont,  Whittle,  Am.  J.  Sc.,  44,  S70, 1893. 

See  OhloriMd,  BtiabergriU, 

Paralanrionlte.    G.  F.  Herbert  Smith,  Min.  Mag.,  12,  108. 1899. 

Monoclinic.  Forma:  n  (100),  c '001).  m  (110),  rf(lOl),  A(201).  <1:(401),  i(SOl);  p(lll).  Angles* 
ac  -  •fiS"  47',  om  =  *67°  25',  ap  =*58'  28',  cm  =  79'  63',  cp  =  5i'  371'. 

In  prismatic  (|  b)  or  tabular  (|  <i)  crystals;  twins  with  a  as  tw.  pi.  and  thus  peeudo- 
orthorhombic.  Cleavage,  basal.  G.  =  0*05.  Sections  |  a  show  in  monochromatic  l^ht  m  double 
Interr«renc-e- figure.   Refractive  Index  0  =  3-1468. 

CoiiipoeUiun  as  for  laurioulte,  PbCIOH.  Analysis,  CI  14-9,  O  [3  63,  '^'i'  HiO  8  4  =  lOa 
The  water  is  given  oflF  at  180°;  laurionite  loses  its  water  at  143'. 

Occurs  in  lead  slags  from  Laurion,  Greece. 

J  PAitiaiTB,  p.  390. — Crystals  (rhombohedral,  with  new  forms)  from  Igalika, 

Greenland,  described,  also  analysis,  G.  NordensldOld,  G.  FOr.  FOrh.,  16, 
838,  1894. 

Obtained  from  Havallf  County,  Montana,  in  striated  hexagonal  cmtals  (Ffg. 
1),  with  pymmidal  terminations,  embedded  in  a  white  dllceous  matnx.  Ansly* 
sGs,  1,  by  C.  H.  Warren;  also  2,  from  Muso,  id.: 

f  Q.     COi   CetOt  (La,Di)iO>  CaO     F  gaogne^  0  =  F 

"Montana,      4-138   23  88   26*H      28-46      10-98   5  90   [8  071=10248  3-4S 
Muso  Valley.  4-803   24-22   SO-67      29-74      10-70   ft-83    0-60  =103-65  S«7 

These  analyses  lead  to  the  formula  [(Ce.La,Di)F]iCa(COi)a.  Penfleld  and 
Warren,  prlv.  contr. 

Pearceite.    S.  L.  PenJUld,  Am.  J.  Sc.,  2,  17,  1896. 

Monoclinic.  Axes  d:t:i  =  l -7309  : 1 : 1  -6199.  0  =  *89'  51'.  Observed  fonnK 
a  (100),  6(010),  c(OOl);  i(310).  m  (110),  A  (180);  (i(102),  n(lOl),  ((201),  « i401i. 
/ (601),  J  (303),  no (101),  <.  (201),  (401), /, (601);  *  (021);  o  (l  14),  r  (113),  p  lUU 
9(33-2).  M(22\).  i((831>,  0.(!l4).  9.(Il3),  r.  (113),  p»(In).  «.  (882),  «•  (331).  w.(SSli, 
a!(311).sr(3l8),s(3-l-13).  Angles:  inm'(110AllO)s*60"3',  «d=*2S'  V,  ea=43  S*. 
Parisite,        cr  =  48"  8',  «p  =  61*  49'. 

In  psendo-rhombohedral  crystals,  tabular  |  e;  basal  faces  with  triangnhr 

*  The  author  givvs  the  axes,  a  :  S :  ^  s  O'SSll :  1 :  0-67S2  (jff  ^=  62"  47^,  which,  however,  do 
not  correspond  with  the  angles  quoted. 
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markings  (Fig.  1).  TwloDlng  probable  as  with  the  mtcae  and  chlorites,  but  not  defloitely  deter- 
miuied;  lhi«  would  ezplaiii  the  occurrence  of  wme  of  the  fonns  in  the  list  above.   Also  aiasslve. 


Figs.  1,  Z,  MnrysT&le,  Montana. 

Cleavage  noDe.  Fracture  conchoidal.  Brittle.  H.  s=  8.  G.  =  6'126-«'166.  Luster  metallic. 
Color  and  streak  black.  Opaque. 

Composliion,  Ag#A^»  or  9AgiS.A8»S..  hence  au  arsenical  polybasite.  Amilyses:  1,  F.  C. 
Knight,  quoted  by  Pcnfield,  1.  c.  2,  S.  H.  Pearce.  Am.  J.  Be.,  44,  16,  1892.  ftfter  deducling 
28'18  p.  c.  Impurities  (siderite,  giilena).  S,  Penfield,  1.  c,  deducting  I3'81  p.  c.  (chiefly  galena). 
Bore  belongs  also  an  analysis  by  H.  liose  of  a  Scbemnitz  miueral  (No.  3,  Dona  Min.,  p.  146). 


S  As  6b  Ag  Cu 

1.  MarysTale.  Mont.       17-71  7'  89  —  65.17  18  11 

2.  Aspen.  Colo.  mtut.  17-78  6-39  0-18  69-78  12-91 
«.      "        "        eryit.   18-13  7-01  0-30  66-90  14-85 


Zn 

—  Fe  1  -05,  tnsol.  0*42  =  W-85 

816  =  100 
3-81  =  100 


B.B.  decrepitates  slightly  and  fuses  readily.  On  cbarconl  In  O.F.  a  slight  arsemcal  coating^ 
with  soda  a  silver  globule.  In  tlie  open  tube  fumes  of  sulphur  dioxide  iind  sublimate  of  arsenls 
trioxlde.  In  the  closed  tube  fuses,  gives  »  yellow  suhlimate  of  arsenic  trisulphide  and  above  a 
fuiot  deposit  of  sulphur.    Readily  oxidizt-d  and  dissolved  in  powder  by  nitric  acid. 

Occurs  with  qiinrlz  and  calcile,  iilS4i  ciinlcnpyrlle,  iu  a  cavity  at  the  Drumlummon  mine, 
IVIarysvale,  Alontanii.  Also  at  ihc  Mollie  Gibson  mine.  Aspen,  ("nlorndo,  bolb  massive  in  lai^ 
quantity  disseniiuated  through  a  pink  bnrite;  also  In  tabular  crystals  embedded  in  sideritc,  in  both 
cases  associated  with  galena.   Alf'O  in  good  crystals  from  the  I'iulic  district,  Utah. 

Named  after  Dr.  Richard  Pearce  of  Denver. 

Pectoijtb,  p.  878.— Torosay  in  Mull,  Scotland,  analyses,  Heddle,  Trans.  6.  Soc  Glasgow, 
241,  1893. 

Pelionite.  A  name  suggested  by  W.  F.  Petterd  for  a  biluminous  coal  (Pelion  Coal)  resem- 
oling  Ibe  English  caunel  coal,  from  near  Honte  Pelion,  Tasmania.  Catalogue  of  Minerals  of 
Tasmania,  1898. 

Pehcatitb,  p.  271.— Investigated  (also  predazzlte),  LeneSek,  Min.  petr.  Mltth.,  12,  439,447t 
1893. 

Penfieldite.    F.  A.  OeniTi,  Am.  J.  Sc.,  44,  260,  1892.    8.  L.  Fenfield,  ibid.,  48,  114, 1894. 

Hexagonivl.     Axis  i  =  0-8967  ;  0001  a  0111  =  89'  36i'.    In  hexagonal  I. 
prisms  (Fig.  1)  with  e  (0001),  m  (1010)  and  p  (1122)  ;  also  undetermined  acute 
pyramids  ut  the  unit  series  foruiing  tapering  crystals.     Angle  ep=  *41° 

Ch-avnge:  basal,  distiuct.    Luster  vitreous,  inclining  to  greasy.  Color 
while.    Tmnspiirent  to  translucent.    Double  refraction,  strong,  positive. 

Composiliou,  a  lead  oxycbloride,  PbO.SPbCU  —  Chlorine  18-2,  lead  79*7, 
oxygen  2*1  =  100.   Analysis,  Qenth : 


01  Pb 

1.  Tapering  crprt.  18*5B  78-38 

2.  Opaque  erytt.     17'94  undet. 

B.B.  in  the  closed  tube  decrepitates  and  yields  a  sublimateof  lead  chloride 
but  11(1  water.    Easily  soluble  in  ultrlc  acid. 

Found  in  the  ancient  lead  sings  from  Lnurion,  Greece,  In  which  It  has 
resulted  from  the  action  of  sea-water.  Other  lead  oxychlorides  occuring  at 
Laurion  an :  laurionite,  fledlerite  and  paralauriunite  (this  Append.,  p.  50). 


m 


m 


Penfieldite. 


Pknninite,  p.  660. — Analysis  of  k&mmererite,  from  Tampadel,  Zobtengebirge,  Lower  BUesIa, 
Tniube,  Zs.  G-  Gsa.,  48,  68,  1894. 
See  Clinochlort. 
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Pmrn-AKDITE.  p  es.— Shown  by  PenflHil  (Am  J.  9p.  46.  498.  IMS)  Ifi  ooOiT  feHmnlely 
Tntxrd  with  pyrrholUe  nt  Hiiilbiiry.  Onlftrio.  It  In  nnii-mnirnetlR,  hu  n  Iffrhter  color  aiid  ii 
isomet'  tc  as  Hhnwn  by  ihe  nctulieflral  pnr»Iiifr  O.  =  4'fl4&-.'»  0(*fl.  Analysis  gnye  8  :  88*42. 
Fe  SV-m.  m  34-3H.  Co  0  85,  gankTuc  0  67  =  09  42  It  in  f>hnwii  that  \he  ft>Igeriie  ot  ^mnna 
(ref..  p.  36)  from  ihe  Worthinjrt'ni  mv\c,  30  mfies  ndiubwrst  of  Sudbury,  is  odIt  pfntlaodlte. 

Occurs  nt  Beicni,  Norway,  (analysis).  3.  H  L.  Yogt,  6.  FOr.  POrh.,  14,  S25,  iSSO. 

Bee  also  &aetewoodiie. 


Pebcylitb,  pp.  173.  1038.— Syiithflic  i-xpenments  by  C.  Frirdel  KikI  to  the  roini)08ilion 
before  sii>rge8te<l  for  the  specieH.  viz.  Pl>CuCli(OH)t  or  PIi(OH)CI.Cu(OU)Ci.  This  is  the  mm- 
p4tsilii>i)  of  biileite  (Min.,  p.  10*.*8)  except  tliat  It  coiilaiiis  n  siuall  aiiioiuit  of  sIlTer  chlotMe 
(jtA};(;i).  Bull.  St)C.  Min.,  IB,  96.  Iti9:i.  F^jledul  bus  also  obtaiucd  crystnls  with  ihe  latk-r  emu- 
posiiioii  (bol£iifc),  V'id..  17,  6,  18.t4. 

The  locnlily  at  Boleo.  I^ower  Ciiliforniii  h;is  yielded  not  only  the  cul)eB  of  boleite  to  wliich 
bd.HiK  the  foniuilu  Pl.CiiCl,(OH),  +  JrAgCl  (see  Min..  p.  1028.  and  Milliard  and  Cmiientre.  Bui". 
8"k;.  Mhi..  14.  1891),  bin  also  oclahednil  or  pyramidnl  crystals,  sornftimea  in  (laeudo  isometric 
^rntipings  of  ^iz  crystiils.  They  tire  referred  to  the  tetragonal  STStcni  by  Cumonge.  C.  U ,  116, 
898.  189;i.  Aunlyses.  1,  Founneni,  quoted  by  Cumcoga ;  2,  Frtedel,  Bull.  Soc.  Min.,  16,  VSl, 
1893. 

G.  CI  Pb  Cu         Ag       H,0  O 

1.  4-675         18  03         6S-99         lS-20        O'lS        9  00  4-13  =  100 

8.  4-71  1»  04         S9-85         17-95         —         S  M*         4-56  SlO.0-89  =  lOO'M 


above  giveD  for  percyUte.  These  crystals  are  called  emmengfiu  by  Mallard.  Bull.  Soc  Min..  16, 
184,  1893.  He  obtained  001  A  101  -  58°  44';  h  =  1*6468  ;  oplic^ly  uegatlTe.  uniaxial ;  Indlen 
00  =  3  026,  f  =  1-965,  oa-€  =  0  061. 

The  relaiioti  of  percylite  to  holeite  aud  cnmeDgite  has  also  been  discussed  by  Lacroix  (Bull. 
Hiis.  d'HUt.  Nat.,  Pnrfs,  p.  SO,  1895),  but  his  conclusions  rest  on  iDsiifflcieot  data.  He 'would 
ri'coiruize  n  series  passing  from  ciimengite  containing  no  silver  (PbCuCli(OH)i,  through  j^teudo^ 
boUite  Willi  less  tlimi  iAgCl  aud  boleile  with  ^AgC'l,  to  percylite  in  which  still  more  AgCl  is 
present  (but  see  Pricdel  above).  He  would  also  find  a  progressive  increase  \i\  speciBc  uraviry. 
viz.  for  ihc  four  substances  named  :  4-71,  ^  5  08,  5-08,  5*254;  also  a  decreasing  birefriDgeorc, 
▼li.  0-061  (cumcDgite).  0*08,  (pseudobolfiitc),  0  01  (bol^lte),  to  0  or  nearly  0  la  percylite.  The  suV 
stance  called  jmudoboUitt  forms  part  at  least  of  the  cubic  crystals  with  re^trant  angles  (001  a  103 
=  83*  44')  referiid  to  cumengilc  aud  percylite  by  Mallard. 

A  initieDil  from  the  Brokeu  Hill  mines,  New  South  Wales,  is  referred  to  bolfiite  by  Liversidfrv. 
Proc.  H.  8.>c.  N.  3.  W..  28,  94.  1894.  In  cubic  crystals  with  o  and  d.  H.  =  8'6.  G.  -  5-09, 
AniilyHis  by  Ciirmlchtiel  aud  Armstrong  :  CI  13-50,  Pb  47-20,  Cu  19-20,  Ag  8-26,  O  calc.  [610]. 
HiO  ciilc.  [5-44]  =  99-69.   HiO  determined  by  LlverBidge  6-38  p.  c. 

Obviously  these  supposed  dlstlact  mtoemls  Deed  fuitncr  examination,  eBpeclaHy  on  the  diemi- 
cal  side. 

PssKiCLABE,  p.  207.— Occurs  in  small  grains  at  L&ngban,  Hj.  SJftgren,  G.  For.  FOrh,  17,  388, 
1895. 

Discussion  of  method  of  origin  at  Lftngban  and  Nordmark.  HJ.  SjdfireD.  G.  FSr.  FMi.,  aCL 
85,  1898. 

Artificial  production,  A.  de  Schulten.  Bull.  Soc.  Htu.,  31.  87,  1896. 

pEnovfiKiTE,  p.  723.— Further  investigation  of  crystallograpblc  and  optical  cfaarmcten.  Bes 
Cloixenux  Bull.  Soc.  Min.,  16,  218.  1898. 

Occurs  with  magnetite  as  a  rock  at  CatalAo,  Goyaz,  Brazil,  Huseak,  Jb.  Min.,  3,  297,  1R94. 

Pktalite.  p.  811.  — Occurs  nenr  the  source  of  the  Amanaur  rlrer,  Caucasus.  C.  Jeremciev 

(aniil.,  An(ipi)V),  Bull.  Ac.  St.  Pet.,  5,  1896,  Proc.  Verb.,  p.  viii. 

Petzitb.  p.  48.— Occurs  In  the  Yale  district,  Br.  Columbia.  Hoifmann.  Bep.  G.  Caoads.  8. 
12K,  18U3.    Also  at  the  Nonleiifeldt  mine,  Thames  gold-fleld.  New  Zealand,  J.  Fkrk  Auslr. 

Awwk;.  Adv.  Scl.,  3,  153,  1891. 

PnAKMAroLiTE,  p.  837.— Annlysis  by  Church  gives  12-37  p.  C.  aa  loss  of  water  in  mcm 

(3  =  U.Oj,  and  3-11  between  lOO"  and  300°  (H,0).    Min.  Mag.,  11,  7,  1895. 

Phenacitk,  p.  462.  — Ciystali  described  (anal,  by  Pieis)  from  Ober-Neusattel,  Vita,  U. 


Kr.,  24,  119,  1894. 
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Cryiials  occur  at  EraeerO  of  friflmatie  habit,  tbe  usually  tri-rliombobedral  Bymmetry  not  dis- 
iluctly  »hawD,  twins  of  nolh  contact  and  pt-netration  types,  with  m  (lOlO)  aa 
tw.  piaiie,  BftckstrOm,  Q,  FOr.  FOrh..  30.  805,  1898,  and  Zs.  Kr.,  30,  863, 
1898. 

Pseudoniorphoua  rryslals  (Fig.  1 )  of  very  large  size  (one  weigLed  88  ll'B.) 
occur  at  Greenwofid,  Me.,  C.  H.  Warren,  Am.  J.  Sc.,  6.  119,  1898. 

Occurrence  at  St.  Chrisiophe-eu-OisaDs,  I^upbinS,  Des  Cloizeaux  and 
Lficroix,  0.  R,,  116,  1381,  1893.  Also  at  Striegau,  Silesia,  Hintzc,  Zs.  Kr., 
38,  174,  1897. 

X>lillipctadite.   S.  A.  Daly,  Proc.  Amer.  Acad.  Sc.,  34.  488,  1899.— See 

Phillipsite.  p.  579. — Analysis  by  G.  H.  Edvardsof  crystals  fnun  Bass 
6tniit,  AuBtrulia,  gave:  Pbenadte. 

G.  SIO.        Al.O.       Fe,0.    (Ba,Sr)0     CaO       Na,0  K.O 

2  20         47'94         21-72         4  44         0  77         2-25         2-73         9  87  =  100-66 

Tills  Iiads  to  the  formula  RAl,Si«0,,.4H»0,  where  R  =  K,.  Na,  and  Cft.  Tliat  philHpsIte 
Bhoiilil  ronluin  4HiO.  instead  of  4^H«0  as  geiiemlly  accepted  (Min.,  p.  680),  was  inclicatea  bj 
Pratt  and  Foote  in  their  discuwlon  (Am.  J.  8c  ,  3,  448, 1897)  of  the  wellaite-pfaillipeite-harmo- 
tome  atllbitc  series.   S.  L.  Penfield,  priv.  contr.— See  WM*Ue. 

Phlogopitk. — See  Mica. 

pHCBNirocHitoiTE.  p.  914.— Syo thesis,  Ludeking,  Am.  J.  Sc.,  4^  57,  1892.  Also  Iftchandand 

Lepicn-e,  Bull.  Ii^oc.  Chim.,  6,  2S3,  1891. 

Pho^obi^itr.  p.  202.  — Crystals  fn>ni  Monteponi,  Sardinia,  studied  by  Goldschmidt,  are  ref et- 
rpd  to  the  trapfzohtdral  gi-nup  nf  the  tetragonal  syflcm.  Zs.  Kr.,  21,  821,  1993;  23.  189.  1894; 
26.  9,  1896.  Tranbe  rniirludes,  linwever,  (litit  etcbing-figiin-s  are  not  at  variance  with  crystal- 
Hzation  in  (lie  norniitl  (hololiedm))  group,  Jh.  Min..  Beil.-Bd.,  10,  456,  1896.  Oii  crystals  from 
Ljt\irioii.  Greece.  G,  F.  lleibert  Smith.  Min.  Mag  .  13.  J07,  1899. 

Formation  of  iirtiflcial  crystals  also  of  PbCO,.PbBr.,  A.  de  Schiilten,  Bull.  Soc.  HIn.,  30, 
191.  104,  1897. 

PicROMERiTE.  p.  948. —(Sclioeiilte.)  Relation  to  other  sulphate^  etc.,  J.  K.  van  der  Helde, 

2.S.  pliys.  t  il..  12,  416.  1898. 

I'lEiJMoNTiTE,  p  521. — Sbown  by  G.  H.  Williams  to  occur  at  South  Mountain,  Pa.,  in  an  ancient 
rhyolile  with  sclieelite,  eic:  analysis  by  W.  F.  Hillebraiid.  after  deducting  quartz  assumed  to 
he  i)re>^.'Ut  to  tbe  amount  of  10  p.  c:  SiO,  37  87,  Al.Oi  22  07,  CeaOi  0  89.  RiO,*  1-52,  Fe«Qi  4  78, 
Mn,Oi  8  15.  MiiO  3  285.  CaO  18  835.  MgO  0  80.  K.O  0-81.  Na,0  0-27.  H,0  8*48.  CuO  0'18, 
PbO  0-17  -  100  05.    (•  Other  rare  earths.)   Am.  J.  Sc..  46,  50.  1808. 

Occurs  hi  rbyollte  In  Province  of  Shiuano,  Japan,  Tamasokl,  J.  Coll.  Sc.  Japan,  9, 117, 1897. 

PiNAKiuLiTB,  p.  877. —  A  related  mineral  from  Ungban  has  been  analyzed  by  BSckstrfim, 
O.  FOr.  FSrh,  17,  257,  1895. 

PiNiTB,  p.  621.— Breage,  Cornwall,  analyds,  Collins.  Hio.  H^;.,  10.  8. 1808. 
Pirssonite.    J.  H.  Frait,  Am.  J.  Sc.,  2,  126, 1896. 

Orlliorbomblc-hemimorphic.  Axes  d  :S :  ^  =  0-5663  : 1  :  0-8019.  Forms;  i  (010),  m  (110), 
p  [  nil.  p,  (1111.  0  (181).  X  (311).  Angles  ;  mm"'  -  "BO"  2',  pp"  =  »68'  0'.  pi^==5i'V,  pp'"  =  M' 
50*.    Habit  prisniRlic  (Figs.  1  to  4). 

Clcavjige  none.  Fracture  coiichoidal.  Brittle.  H.  =  3-8-6.  G.  =  3-302.  Luster  vitreous. 
Colorless  to  wjiile,  sometimes  dark  from  impurities.  Pyroelectric  Optically -{-.  Ax.  pi.  |  e. 
Bx,  X  b.    2Ej  =  48°  14'.    Indices  (Na) :        1  5043,  /3=  1-5095,  y  =  1-6761  (.'.  »V  =  88*  48"). 

Composition,  CaC0i.NatC0t.2Hi0.   Analysis : 

COi  CaO         Na,0        KiO        H.O  ' 

I  86  07        88-88        86-70        O'lS        14-78  AIiO,,SiOi  0*83  =  100-40 

B.B.  decrepitates,  fuses  at  8-^*5.  coloring  the  flame  deep  yellow;  alkaline  reaction  aftw  heaU 
Ing.  Soluble  in  cold  acids  with  efferrescence. 
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Occurs  sparlD^r  with  gay-lutaite  aud  nortliupite  at  a  boring  near  Borax  lake,  Sao  Ben:«f)ix 
Co..  California.    Named  after  Prof.  L.  V.  Pirsauu  of  Mew  Haven. 

Ttali  mineral  has  been  obtained  attiflclally  by  A.  de  Scbulieu,  C.  R.,  133, 1023, 18M. 

1.  fl.  3. 


PLAOIOCLASE. — Bee  Feldpar. 


Figs.  1-4,  PlrsBOnite. 


Plaoionitb,  p.  118. — DencriptioD  nf  crystals  from  Wolfsberg,  Luedecke,  Mio.  d.  Bino,  13^ 
18M;  also  with  new  forms,  L.  J.  Bpcnoer,  Hln.  Hag.,  11.  192,  1897,  and  13,  M.  1899  (see  fonbe; 


Planoferrtte.    L.  Dartiptkjf,  Zs.  Kr.,  29,  318, 1897. 

Id  rhombic  ur  hezn^otml  tabiilnr  crystals  (probably  orthorbombic)  wtlh  basal  cli 
ea  oil  the  erigcs.    Brirtle.    H.  —  3.    Color  yellowish  green  to  brown  (GrOnllng)  sire 


faces 
yellow. 


iesTSfe  SB-: 
streak  chroo-i- 


Composmon  Fe.Oi.80«.ldHiO.    Analysis : 

SOi  15-57,   Fe,0.  81-30.   H>0  61-83.  tnsol.  1-41  =  100. 
Occurs  in  druses  In  copIapUe  at  the  Lautaro  mine  near  Horro  Uoreno,  Anlofagaata,  AtacsnL 

PlatikhX,  pp.  25,  1044. — Venable  concludes  that  the  reported  occurrence  of  p'atiiiDni  i-. 
Korth  Carolina  is  very  do  :htful.  Am.  J.  Sc.,  43,  540,  1883  ;  J.  Eltsba  Miichell  Sc.         8,  t^: 

Occurs  with  gold  in  the  sand  of  the  K.  Saskatchewan  river,  near  Edmonton,  Alberta,  Hf>£- 
inaoD,  Rep.  O.  Canada,  6,  65R.  1889^.  Also  on  Rock  creek.  Kettle  river.  Yale  district,  Br. 
Columbia,  ib.,  6,  14R. 

Plattnkrite,  p.  239.— Hullan,  Idabo.  analysis  (Testes)  and  cryst.  description  (Arrea)  asrins 
in  Byst.  Hln.,  p.  240.    Am.  J.  Sc.,  43,  407,  1693. 

PLnMBoountiTB. — See  Guproplumbiie. 

Plukbofbhritb.  p.  3S8. — 6j0  mine.  Orebro,  Sweden,  analysis  of  impure  materia),  IscL 
strfVm.  O.  F&r.  FOrh.,  10,  504,  1»04,  and  Zs.  Kr..  24,  139,  1894. 

PoLiANiTK,  p.  286.— Analyses,  Gorgcu,  Bull.  Soc.  Min..  16,  96,  1893. 

PoLLuciTB,  pp.  348,  1044. — Runiford,  Mo.,  analysis  by  H.  W.  Foole  confirming  fomralsof 
Wells,  Am.  J.  Be,  1.  457,  1896. 

SiO,      AltOi      CS.O      K.O      Na,0      Li>0  H,0 
a.  =  a-984|  48-64      16  84      86  14      0  87       3^       0-08       1-58  =  100-74. 

FOLTBASITK,  pp.  146, 1046. — Crystals  from  the  YankeeBoy  mine,  Ouray,  Colorado,  are iIhwi 

by  Penfleld  to  be  moDOclnic 
and  peeudo-rhombcibednl  Fif. 
1),  Axes:  a  :S  :  ^  =  1-7308 
1-6796,  >3  =  90'0*.  Fonii*:f 
(001).  I  (310V  m  (lin).  n  (lOlL  i 
(303),  n,  (101),  ir(403).  U  'f  ': 
_  ,      ,  _  „  0(114).  r  (113).  pdjl).  « 

Colorada  Freiberg.  (881)?,  <»,(il4).  r,  iWi). 

Angles  «m  =  *00*  0*,  mm'  =  *60'  2*,  en  =  '43'  28'.  er  =  42'  23^,  m  =  24*  31'.   CzTttala  Ubalv 
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kc.  Figs.  1,  3.    The  form  is  very  near  that  of  peareeite,  p.  50,  Fi^.  3  eliows  a  crystal  from  the 
'immelfabrt  mine,  Freitierg,  pertiaps  a  twin.    Am.  J.  Sc.,  2,  23,  1896.    See  also  Pearvnt*. 
A.lso  occurs  in  fine  crystals  at  lliu  Uig  Seven  Miae,  Neihart.  Motitnan  (Pfd.). 

Analysis  from  Qiiespitizo,  GliiU.  by  Bodl&nder:  S  16  37,  Sb  515,  As  8*88,  Ag  07-95,  Ca 
6-07,  Pb  0-76  =  100-18.  This  gives  the  ratio  of  Ag,(Cu,)S  :  Sb,(A80S.  =  7-74  : 1  Instead  of  »  :  1 
as  commonly  accepted.  Jb.  Min.,  1,  96,  1895. 

PoLTCBABB,  p.  744.— Occnrs  in  the  township  of  Oalvin.  Kipissing,  1. 
Ontario,  Canada,  Hoffmann,  Am.  J.  Sc.,  7,  243,  1899. 

PoLTLlTB,  p.  1045. — ThomBOu's  supposed  mineral  Is  ehown  to  be  a 
mixture  containing  fayalite  derived  from  au  Iron  furnace,  Lacroiz,  Bull. 
Soc.  Min.,  ao,  808,  1897. 

PowKLLiTE,  p.  989, — Occurs  at  the  South  Hecla  copper  mine, 
Houghton  Co.,  Michigan,  (W0»  1*65  aud  4-50  p.  c.,)  Koenig  and 
Hubbard,  Am.  J.  Sc.,  46,  3o6,  1898.  The  siime  locality  has  afforded 
some  fine  crystals  described  by  C.  Palaclie.  ibid.,  7,  367,  1899.  G.  = 
4-356,  color  bluish  green.  Habit  as  in  Fig.  1.  Observed  forms  :  e  (101), 
7>  (ill),  h  (188).>  {8-11-11};  also  drttow  and  doubtful,  A(155),  MMl'H). 
A.ng1ea  near  those  of  scheellte.  Cleavage  « interrupted.  One  specimen 
slio'wed  a  dark,  nearly  black  exterior  and  bluish-green  int(;rIor  presum- 
ably due  to  variation  in  composition. 

Crystals,  with  e  (001),  e  (101).  p  (111),  have  been  obtained  artificially 
l»y  L.  Michel ;  aoalysis  gave  MoO.  62  87,  WO,  10-28,  CaO  28  41  = 
99-01.    Bull.  Soc.  Min..  17.  612,  1894.  Powellite. 

FRBHinTE,  p.  630. — Occurs  in  crystals  at  Friedensdorf  near  Marburg,  Brauns  (anal,  by  A. 
N^u),  Jb.  Min.,  2,  6,  1893. 

Crystals  described  and  investigated  pyroelectilealty;  new  forms  (801),  (601),  (10  0-1);  crystals 
hemlmorphtc  and  twinned  (tw.  pi.  a  (100)).    Traube,  Jb.  Min.,  Beil.-Bd.,  9. 184,  1894. 

Crystals  desciibcd  from  Tulferthal,  Tyrol,  Habert,  Za.  Sr.,  38,  368,  1897.  Anal.,  Foaa.  Tyrol, 
Schodder,  Bull.  V.  S.  G.  Surv..  113.  112,  1893. 

IdentlflcatloQ  in  rocks,  Lacroix,  Bull.  Soc.  Min.,  21,  277,  1898. 

FrolecUU.    I^.  l^ren,  Bull.  G.  lust.  TJpsala,  1,  40,  1892;  2,  99,  1894. 

A  new  member  of  the  Hcmtte  Grodp,  thus  far  only  known  from  two  fragments  of  crystals 
obtnined  with  humite,  chondrodlte,  and  clinohumite  at  the  Ko  mlue  at  Kordmark,  Sweden.  In 
appearance  and  physical  characters  like  other  members  of  the  group,  Cryotallization,  moDOclintc. 
Axe8a:S:^  =  l-<^:  1 :  1*8863.  j9  =  90°.  Form?:  (001),  (010);  (110);  (108).  (508),  (109);  (012), 
(Oil);  (181).  (867).  (862);  (§37),  (523),  {iUV.  (121).  (249).  Ax.  plane  («  =  Bx*,)  (nciined  44*  to  47' 
ly  to  (001).  that  is,  46*  to  42"  45'  to  i.    2K».t  =  79°  45'  (n^  =  1-6703). 

Not  yet  analyzed,  but  the  composition  la  probnbly  Mg[Mg(F,OH)18iO« ,  the  member  of  the 
group  predicted  by  Peofield  and  Howe  as  noted  under  the  ilumiU  Group,  p.  85.  Hence  named 
from  npoXiyeiv,  to  foretell. 

Pbobopitb,  p.  178.— Analysis  of  a  pale  green  nriety  from  Utah,  Hillebrand,  Am.  J.  Sc.,  7, 
&8, 1899. 

PMudobol^.   A.  Laenixj  Bull.  Mus.  d'Hlst.  NaL  Pftrb,  p.  89, 189S.— See  PtrcgUU. 

Pbkudobrookitk,  p.  388. — Crystals  from  Aranyer  Berg  have  been  examined  by  Traube,  Zs. 
Kr.,  20.  827,  1892.  Doss  has  described  crystals  obtained  as  a  furnace  product,  Sml.,  p.  066.  He 
deduced  the  composition  FeiOa.TiU«  imd  urgcn  Isomorphism  with  audHluslte;  Frenzei,  however, 
bas  confirmed  the  accepted  formula,  2Fe,0(.3TiOi ,  Min.  petr.  Mitth.,  14,  126,  1894. 

FsBUiiooATLUBaiTE. — DiscussioB  ss  to  tlie  origin  of  the  barley-corn  pseudomorphs  of  calcium 
carbonate  (see  Min.,  pp.  907,  271)  with  description  of  forms  occurring  In  Holland,  F.  J.  P.  Tan 
Calker,  Za.  Er.,  28,  B66,  1897.— Bee  also  Jmrowite. 

PsEtmoMAiiAOHiTB,  p.  794, — Analysis  of  ehliu,  from  Bemipalatiosk,  Antipor,  Yta.  Min.  Ges., 
28,  627,  1891. 

Psandopyroi^ylUta.  F.  Loewtnaour luting,  Vh.  Min.  Ges.,  33,  283. 1895.  Zs.  Er.,  2B,  616. 
—Bee  P^roptiylliU. 

Ptilolitb,  p.  572. — A  new  locality  near  Silver  Cliff,  Custer  Co.,  Colorado,  is  described  by 
Cross  and  Eakins,  Am.  J.  Sc.,  44,  W.  1S93.  Occurrence  similar  to  tbtit  ot  Green  Mountain. 
Analysis,  Eakins:  SiO,  67-88,  A1,0,  11-44,  CaO  S  30.  K,0  0  64.  Na,0  2-63.  H.O  18-44  =  99-28. 
The  relation  in  composition  between  ptilolite  and  mordeoite  Is  discussed  by  Clarke,  iMit,  p.  101. 
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Ptharoyritb.  p.  131.— Crystalfl  from  Mexico  with  new  form  (llS6),  Bubz,  Zs.  Sr.,  20,  657. 
1892.    From  tlie  Harz  deacribcil  by  Liiedecke.  Mfn.  d.  Harzes,  184.  ISfML 

Occurs  m  giileoa  near  Bvar  Lake,  West  Eootauie,  Br.  Columbia,  Huflmann,  Rvp.  O.  Canada, 
6,  27K,  1892-98. 


pYitiTE,  pp.  84,  1045.— CrTfllHls  described  from  Bilabinjn,  Hungaiy;  new  fonna  (11-5-0), 
a3  8  0). '13-9  0).  (1O-7-0)  (IS  ll-ti),  (H13  0i.  (711-0).  (11-15  0).  (16-91).  A.  Fraiizeuau,  Ber.  aua 
Uugam.  16,  198,  1898.  Also  from  Kotterbach,  with  Dew  forma  (311-0).  (17*1-0),  etc.,  Zimanyf, 
FOldt.  KOzl..  SB,  193,  1808. 

Monte  di-lln  Itiva,  Vulle  del  Dardagnn,  description  of  peculiar  crystals,  Bombicct,  Mem.  Accad. 
Bci.  Ifailoifua.  Jim.  8.  1893. 

A  iwiiiDiLig  of  tetnriolicdml  crystals  (aimilnr  to  iillmnDnlte)  is  suggested  by  Miera  for  a  specimen 
from  Gilpin  Co..  Coloriido,  Min.  Miig.,  12.  119.  l^Oa. 

Twiu  crystal  with  (320)  as  tw.  plaue.  G.  D'Achiardl,  Alt.  Soc.  Tosc.  Proc.  verb.,  March  14. 
1897. 

From  MQsen,  contahiing  4  18  Ni  and  1-97  Co,  Laspeyris.  Zs.  Kr..  20.  Ni3,  1893.  Alw  frota 
Sudbury,  Out..  (Murray  mine.)  coutaiiilog  4  84  p.  c.  Ni,  Walker.  Am.  J.  Sc..  47,  312,  1894. 

Action  of  alkaline  reagents  on  pyritc  com[)ared  with  Uiat  on  marcasite,  Doelter.  Jb.  Min..  2, 
278,  1894.  The  same  subject  has  buen  fully  studied  by  A.  P.  Browii,  Proc.  Am.  Phil.  8  33. 
June  19,  1894. 

Penfleld  bns  shown  that  the  uncertain  hUmte  and  whartonite  of  Emmens  (J.  Am.  Cb.  Soc. 
14,  No.  7,  1893),  lioth  from  the  Sudbury  region,  are  (even  if  the  analyses  am  trustworthy)  only 
uickeliferoua  varlelies  of  pyrite.  Am.  J.  Sc.,  46,  496,  1893. 


PntOAOBlTB,  p.  256.— Described  by  Hj.  Sjogren  from  the  Moss  mine,  Norway.  Occurs  in 
hexagonal  or  rouudrd  tabular  crystals  (Fig.  1).  Forms:  « (0001). 
i»(1010).A(2180),/(l()il):  f/»  =  76"  30',  hence  i  =  3  607a  Crystals 
niipareutly  show  pymmidal  hemihedrism  in  tiie  develupmvnt  of  A. 
H.  —  2-3.  Q.  =  2-07.  Luster  pea<ly  to  greasy.  Color  yellow  to 
yellowish  brown.  Tninslucent.  Optically  —  ;  hin-fringence  low. 
Analysis  (on  0  gr.)  by  R  Manzelius :  FeiO*  22  0.  MnO  4-5. 
MgO  34-8,  BiO  861,  iusol.  0  5  =  97  9.  Associated  with  pyn>cbrolle 
(often  altered  to  mangnnlte)  in  mangaulfurous  dolomite.   Bull.  O.  Inst.  Upsala,  2,  89,  1883. 

PrRocHLORB,  p.  726. — From  Alno.  analyses  and  di&cuBsinii  of  composition  (also  of  related 
minerak).  IlolmqutsI,  G.  Fi)r.  FOrb.,  15,  688.  189S.  From  the  Ural,  aoalysb,  Kbrusbcbov,  Vh. 
Min.  Ges.,  31.  415, 1S94, 

Pyroluutb,  pp.  243,  1045.— Analyses,  Gorgen,  Bull.  Soc  Hln.,  16.  96, 1898. 

PYROMOiiFHiTB,  p.  770. —Crystals  from  New  Caledonia  with  new  fonns  (IS'0'15'4),  (90Al>. 
Lacroix,  C.  R.,  118.  553,  1894,  aud  Bull.  Soc.  Mlu..  17,  120.  1894. 

Crystals  described  fn>m  Nil-Saint-Viucent,  Belgium,  G.  Cea&ro,  Mem.  Acmd.  Belg..  63, 1807. 

Ptrdphtujtb,  p.  691. — ^F.  Loewlnson-Leasing  concludes  from  his  InTcatigallMis  of  the 
minenil  of  Pyshminsk  that  it  represents  a  mixture  of  pyropbyllite,  8Hi0.8AUO|.llSiO|.  and 
^ueudopj/roplipUits,  3Mg0.4Al|0..98iO,.8IIiO.  These  were  separated  by  the  Thoulel  solution. 
Both  are  assumed  to  lie  orlborhombic  with  Bx,  1  biisu  (cleaTage):  tbe  former  is  optieallr  bmuItc. 
the  latter  positive.    Vh.  Min.  Ges.,  33,  283.  1896.  and  Zs.  Er.,  28,  016,  1897. 

PvRosTiLFinTB,  p.  186. — Dtscussloo  of  cmtalUiM  form,  IiUedecke.  Hln.  d.  Hanes,  tSS, 
1896. 


Ptroxbub,  pp.  852,  1045.— Crystals  from  New  York  State  described,  with  optical  invcaliga- 

tiuu  aud  analyses,  H.  Ries,  Ann.  N.  Y.  Acad.  Sc.,  9,  124.  1896. 

Dloptide,  Achmatovsk,  new  form  ^(551),  Busz,  Zs.  Kr.,  20,  558,  1892.  Crystals  from  serenl 
localities  discribed,  a.\m_avgite.  new  forms  »{10-10).  ©  (710).  (750),  St  (140).  St  (1M)i. 
9t  (011-5),  (2  (414),  3)  (421),  SB  (531),  A.  Schmidt,  Zs.  Er.  21.  l,  1892.  From  GmubODden, 
Baiimbauer.  ibid.,  p.  300.  From  ZOptau,  optical  and  chemical  description,  Oraber,  Min.  prtr. 
Mitth.,  14,  266.  1894. 

Forms  a  saccharoldal  rock  of  an  azure-blue  color,  on  the  011a  rirer,  40  miles  from  Silver  Citv, 
New  Mexico.  Analysts  by  Merrill  and  Packard  gare :  SiO.  54-80,  MgO  18-38.  CaO  SS-<N; 
FvO  1-11  =  08-74.   Am.  J.  Sc.,  43,  279,  1802. 


*  The  author  gives  lOlO  a  1011  =  76*  80. 
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KotoR,  p.  857.— AoalyBia  of  origiaal  material  by  Peufleld  shows  U  to  be  essentially  a  diopside. 
An..  J.  Sc.,  40.  208,  1898.   Color  Tight  blue.   G.  =  8-S87-8-m 

SiO.      A1.0.     Fe.O.    Hd,0.    HdO      HgO       CaO      Ka.0      K,0  Iga. 
58-94       1-00       0-88       0-88       0-86       16*68       S8-80       I'SS       0  06      0  60  =  99-40 

Salit»,  from  Salii,  optical  exam.  andanalysiB,  Hovey,  Mio.  petr.  Mittb.,  13,  218,  1893. 

Iledmbergiie,  Su  Poru,  Sardinia,  analysis  by  Fasolo,  quoted  by  Lovisato  (I0'98  p.  c  HnO  and 
no  AI)Ot);  also  epidote,  etc..  Rend.  Accnd.  Line,  4  (1),  111,  1896.  From  Renfrew  Co.,  Ontario, 
optical  characterB,  analysU,  etc.,  WtHQng.  Min.  petr.  Mittb.,  16,  29,  1895. 

Iron-acheffnite,  Lftngban,  analysis  by  Hanzelitu.  Hj.  Sjogren.  O.  FOr.  FOrta.,  14, 251, 188S.  See 
UrbaniU. 

Jefftrsonite,  from  Franklin  Furnace,  N.  J.,  aual3rzed  by  Hlllebrand,  Am.  J.  Sc.,  1,  66,  1899. 

Augile,  on  crystals,  see  diopside  above. 

Analysis,  Ilaliati  Peak,  Gunnison  Co.,  Colo.,  EKklus.  Bull.  U.  8.  G.  Surr.,  113,  112.  1898. 
From  Highwood  Mts.,  Montana,  L.  V.  Pirsson,  Bull.  G.  Soc.  Am..  6,  410,  1896.  In  analclte- 
basiilt,  Colorado.  Hillobnind.  quoted  by  CroBS,  J.  Geol.,  5,  687.  1897. 

On  tbe  pyrozeDe  (secirite-augite,  augite)  from  the  volcanic  rocks  (leucitile,  etc.)  of  the  Emid, 
Province  of  Rome,  Italy,  see  Viola,  Jb.  Min.,  1,  101  et  uq.,  1899.  Crystals  often  show  zonal 
structure  wllb  varying  eztincllon  ;  twins  noted  wUh  m  (110)  as  iw.  plane.  Tbe  name  federonie 
is  suggested  by  Viola  for  a  pyioxene  from  tbis  region,  which  falls  between  aegirlte-augite  and 
regirite,  containing  9  to  13  p.  c.  alkuHes  and  about  'J4  p.  c.  FeO ;  pleochrolsm  strong,  t  yellow, 
ft  =  a  olive-green  ;  c  A  <^  =  6G*  to  75°,  2V  <  50". 

On  Ibe  exitnction-angles  In  tlie  vertical  zone,  ace  R.  A.  Daly,  PiY)C.  Amer.  Acad..  8^  811, 
1899  :  also  the  same  on  etching- figurea,  ibid.,  p.  874. 

Many  petrographlcal  papers  (in  Jb.  Min.  et  at.)  contain  analyses,  optical  determlDatloos, 
etc.;  a  summary  of  some  of  these  is  given  by  Viola,  Jb,  Min.,  1,  1 16-120,  1899. 

Conditions  of  formation  In  a  magma,  Morozewicz,  Min,  petr.  Mitlli  .  18.  118,  1898. 

The  meteorite  of  Vara  Mnerta,  Sierra  de  Cliico,  contains  an  unidentified  silicate^  In  some 
respects  resembling  augite.   Weiuschenk,  Min.  petr,  Hlttb.,  17,  S67, 1897. 


PTBBHARBBKITX,  p.  768.— See  Ben$Uite. 

PvMRnin'iTB,  p.  78.— Crystals  from  Andreasberg,  described  with  t  (10l2).  r  (7071),  Busz,  Jb. 
Min.,  1,  124.  1896.  Prom  Frontenac  Co.,  Canada,  with  (2021),  (4041),  etc ,  W.  Nicol,  Zs.  Kr., 
31,  53.  1899. 

Investigation  of  magnetic  properties.  Abt,  Wicd.  Ann..  67,  135,  1896. 
From  Sudbury.  Ont.,  containing  nickel,  Vogt.  G.  Fftr.  FOrh.,  14,  816.  1893. 
Liiick  sliown  reason  for  not  regarding  pyrrtiotite  and  troilite  as  heterumorphic  mcdiflcations 
of  the  same  compound  (FcS),  Ber.  Ch.  Ges.,  32,  895.  1899. 


Quartz,  pp.  183,  1046. — Oryst. — Monograph  for  cirstals  from  Val  Malenco,  RossignoH,  Riv. 
Min.  IirI..  10.  8,  1893.  No.  Carolina,  A.  Capen  Gill.  Innug.  Diss.,  Leipzig,  1893,  reproduced  in 
Zs  Kr.,  22  97  1898;  also  H.  A.  Miers,  Am.  J.  Sc  .  46,  430,  1898.  JSmtlaud,  Hamberg.  G.  Far. 
l-'i^rh..  16,  307  1894.  Wurmtlial,  Harz,  cryst.  described,  Luedecke,  Abb.  Nat.  Ges.  Halle.  20, 
1894;  Will  d.  Ilarzes,  196.  1896.  Devil's  Lake,  Wisconain.  Hobbs.  Bull.  Univ.  Wisconsin,  1.  109, 
189.).  Switzerland,  Termler.  Bull.  Soc.  Min.,  18.  448.  1895.  and  C.  R.,  131.  848. 1895.  Nil-St.- 
Viiirenl,  Bulgcubarh,  Ann.  Soc.  O.  Belg.,  24,  11,  1897.  Pisek,  Bohemia,  Heberdey,  Zs.  Kr.,  26, 
267.  18li8.    I^iscany,  G.  D'Acbiardi,  Att.  Soc.  Tosc..  Mem..  17,  1898. 

Crystalline  structure  of  pyrogene  quartz,  Rinue,  Jh.  Miu.  1.  1.  1892.  Lamellar  strucluro 
shown  lo  lie  of  secondary  origin,  also  effect  on  optical  cliaracter,  Jiidd,  Min.  Mag.,  10, 13S,  1893. 

AEt'clianical  deformation  of  crystals  from  Pitoiirlea-en-Lordat,  AH&ge.  Lacroix,  Bull.  Soc. 
Min.,  14,  306,  1891.  Discussion  of  curved  and  twisted  complex  crystals  and  groups  from  Swit- 
zc-rlnnd.  G.  Tschermak,  Ber.  Ak.  Wlen,  Dcukschr.,  July  13, 1694.  Also  from  Cnisrm,  Bombiccl, 
Mem.  Accad.  Bologna,  2,  1892. 

Inclusions  in  quartz  of  Stromboll  Invn,  H.  Jobnston-Lavis,  Soc.  G.  Ilal.,  April  1, 1894. 

Dicbrotsm  for  Infra-red  waves,  £.  Merritt.  Wicd.  Ann.,  56,  49,  1895. 

Rotatory  power  at  low  temperatures  (to  —  71  5°),  Soret  and  Guye.  Bibl.  Univ.,  39,  242,  1893. 
Rotatory  polarization  for  lufi-a-red  waves,  Carvallo,  Ann.  Ch.  Phys.,  20,  113.  1892,  and  C.  R., 
114.  288,  1892.  Rotatory  power  and  double  riifrnctlon.  Benulanl.  J.  Phys.,  2,  393,  1893;  effect 
(if  pressure  on  optical  phenomena,  id.,  ibid.,  pp.  459,  472;  see  also  Wiecbmann  8cb.  Mines  Q.. 
20.  267,  1890.  Measurement  of  rotnUirv  pnwer,  Gumlich,  Zs.  Instrunieutenkunde,  16,  97,  1896. 
Tenacity  investigated.  Sella  and  V(  Igt,  Wicd.  Ann..  48,  663,  1898. 

Piczo-olcctric  property  dlscussml.  Ixird  Kelvin,  Phil.  Mag.,  36.  831,  1894- 
Refmctive  indices  measured,  W(\lfiiig.  Min.  petr.  Milth..  16.  59.  1895. 

Invefitieation  of  coloring  mutter  of  smoky  quartz  (titanium),  Weinschenk,  2b,  G.  Ges.,  48, 
704,  1896;  Zs.  auorg.  Ch.,  13.  375,  1896. 
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OlmmtloiM  OD  the  lolTeot  power  of  water  at  eleratMl  temperature!  (158*  to  S28")  and  after 
loac  duration.  Or.  Sposia,  Att  Aocad.  Be.  Torino.  33,  June  16.  Xm-,  also  M^.  81,  Dec.  SB,  IWBu 

Btated  to  occur  fn  the  Toluea  meteoric  Iron,  Liupeyree,  Zs.  Er.,  34,  48S,  1896. 

A  supuMed  cubic  form  of  slllea  from  Guonabacoa,  Cuba,  baa  been  called  euMta  by  V.  YIdal 
T  Ckreta  [OroD.  Cient  Barcelona,  13. 407, 1890] ;  sbown  by  L.  F.  Nararro  to  be  rbombobedroos  of 
ordinaiy  quartz.  Anal.  Boo  Espafi.  Hist  Kat.,  31,  Actas  p.  130. 1808.  Later  (iMi.,  14.  308,  1891) 
the  first  autbor  proposed  to  substitute  the  name  gvarumaquita  (avanabaeoUs) ;  this  iDclodes  alao 
peeudomoTphoas  chalcedony  (analogous  to  that  from  Hungary)  as  further  shown  by  Navarro,  L  c  • 

Qnartalna.  Lutidne,  LatM:lto.  MieheULevy  nnd  Mumar-OkalmM,  C.  R.,  110,  8tf,  189!^ 
and  Bull.  Boc.  Mln..  16,  159,  1893.    WaOerant,  Bull.  Soc.  Hln..  30,  52.  1897. 

The  forms  of  aobydroui  silica  having  a  fibrous  structure  differ  from  quarts  io  slightly  lower 
density  (O.  =  2-5-3  6)  and  more  dtstlnctl/  In  wtical  characters.  Tbey  are  opUcally  +.  but 
Maxiai  with  a  small  axial  angle,  30*  to  86* ;  birefringeoce  0*009  to  0-010.  Three  varieties  hai« 
been  distinguished,  according  to  the  direction  of  elongation  of  the  flbeis.  (1)  In  tAatetdtmif  the 
elongation  coincides  with  the  axis  at  {=  Ex.),  In  other  words  the  direction  of  the  fibers  is  Man^ 
times  said  to  be  negative.  (3)  In  ouorfn'iM  It  coincides  with  c,  and  in  luteeau  with  a  plane  of 
symmetry      Bz.)  to  the  axes  c  and  6,  the  fibers  making  an  angle  of  39*  with  c  and  of  81*  with  h. 

As  interpreted  by  HIclie]-L§ry  and  Hunler-Chslmas  the  regular  arrangement  of  the  fibers  erf 
chalcedony  give  rise  to  spherulites  with  concentric  zones  of  like  extinction;  regular  ternary  (ISO*) 
aggregates  of  quartzine  are  regarded  as  producing  ordinary  quartz ;  the  r^v*ar  hexagoud  (40*) 
arrangement  of  the  elementary  fwtfefiw  pTes  the  double  hexagonal  jynamlds  of  tiOSelU,  acgr^ates 
about  an  axis  inclined  46*  to  t  and  74*  to  the  elongation  of  the  fibets  In  the  plane  Vand  c 
According  to  Walleraot  (1.  c.)  all  quartz  Is  to  be  regiirded  as  formed  by  regular  lutergrowtba  of 
minute  elements  of  quartzioe. 

It  is  obvious  that  these  three  forms  of  fibrous  silica  are  essentially  Identical,  and  aU  their 
various  aggregates  seem  to  have  been  derived  from  original  colloidal  concr^ona.  &oth 
(Tab.  Ueb.,  43, 1898)  uses  quartnne  as  a  general  term  lo  embrace  them  all. 

On  quartzlne  from  Hefman  Hestec,  Barvif,  Ber.  Ak.  BOhm.,  Karch  10.  1898. 

OhrittobaUie  (p.  198)  has  been  shown  to  result  from  the  action  of  water  and  bydroflutHie 
acid  (at  900*  and  M  atmosplieres)  upon  amorphous  silica,  KhrushchoT,  Bull.  Acad.  8l  PeL,  i, 
37.  1895. 

On  the  peculiar  form  of  tlUca  obtained  from  heulandlta,  with  O.s  S'14  and  optically  negi- 
tlve.  seeRlnne,  Jb.  Mln.,  147, 1896. 

QuKmnEDTiTB.  p.  957.— A  ferric  sulphate  having  tlie  compositton  of  qnenstedite  baa  been 

observed  by  O.  Euntze  as  a  yellow  Incrustation  In  sandstone  near  Montpelier,  Muscatine  cooB^. 
lowft.  H.=  3-6.  0.=:a  313.  Analysis  gave:  80i  80  01.  FeiO.  36-86,  AliOi  0*37,  HiO  83-^ 
insol.  (SiO.)  179  =  100*35.   Amer.  Oeol.,  33,  110,  1899. 

Qniroglte.  L.  F.  Navarro  [Anal.  Soc.  Espafl.  Hist.  Nat..  34.  Actas  p.  96,  18951  Zs.  Er., 
38  ,  203,  1897.  A  supposed  tettagonal  mineral  of  metallic  luster  and  lead-gray  c<^or,  often 
tarnlshi'd  dull.  H.=:8.  G.=  7'33.  Analysis  on  material  containing  pyrite  gave:  S  17'S1, 
Pb  68-89,  Sb  9*69.  Fe  6  80,  Ag  (r.^r  97'39.  From  the  mines  Ban  Audr£s.  GeorgTna.  etc.  Siena 
Almagrera.  Spain.  Named  after  the  Spanish  mineralogist.  F.  QiUrt^  Probably  only  an 
impure  galena  (cf.  remarks  credited  to  Schrauf,  Zs.  Er..  1.  c), 

RansittU.   L.  J.  Tglettivm,  O.  FOr.  FOrh.,  IB.  41, 1896.— See  Gamet. 

Raspite.  0.  Hlawataeh,  Ann.  Mus.  Wie'n,  13,  88,  1897 ;  Zs.  Er.,  39, 187,  1897  ;  31,  8. 1899: 
MoDOclInic.     Axes  d:i:h=  (1-8858  : 1 : 1-1112  ;  /S  =  73*  19*  =  100  A  001  =  «c.    Angles  ee  = 

46*  41'.  «i  =  46°  88'.    Observed  forms  :  a  (100),  6  fOlO),  «  (001).  *  (101),  (i  (OH).    Crystals  small, 

elongared  |  o  and  tabular  |  a  with  thb  face  as  twinning  plane  ;  a  striated  horizoutally. 

Cleavage  :  a  perfect.    H.  s  8-&.   G.  undetermined.   Luster  adamantine,  brilliant.  Color 

brownish  yellow.   Transparent  Ax.  pi.  |  ft.  An  axis  and  negative  bisectrix  oblique  loo.  Index 

=  8*6  approx. 

Compodtion,  lead  tungstate,  PbWO*.  like  stolzlte.      Analysis,  Treadwell : 

WO.  40-06        PbO  48-83        Fe,Oi,HnO  1*48  =  98-81 

Occurs  with  reddish  stolzlte  on  llmonlte  at  the  Broken  Hill  mines.  New  South  Walea.  NMaed 
after  Ur.  Rasp,  the  discoverer  of  the  Broken  Hill  mine*. 

Rathita.    Bavmhauer,  Zs.  Eryst.  36,  593,  1896. 

Orthorhombic.  Axesii:  S  :  ^  :=  0-6681 :  0: 1  0579.  100  A  HO s S3* 44|'.  001  A  101  57* 431'. 
001  A  Oil  -  46*  86|'.  Also  001  A  208  =  *40*  88'.  001  A  046  =  NO*  14*'.  001  A  031  =  »*-  «*. 
Observed  forms:  (001).  (107),  (106),  (209).  (207).  (108),  (305),  (102).  (308),  (40S).  (101).  (40q^  (900^ 
(301),  (401).  (601) ;  (046),  (OH  IO).  (021),  (0  16  8) ;  also  other  forms  in  part  vicinal. 
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In  crystals,  prismatic  |  5,  with  naroeroiu  macrodomes  flaely  striated  |  an  undetennioed  brachy- 
dome.  Twins:  tw. -plane  an  obtuse  bracbydome.  lu  luster  and  color  oot  to  be  distinguished 
from  dufrenovsite. 

In  compontion  allied  to  dufrenoysite  and  jamesonlte,  but  formula  uooertalo.  Aoaly^s,  BOmer : 

S28-7S        A8l7'S4        Sb4-83        Fbfi3  98        Fe  0-68  =  W08 

From  the  dolomite  of  tlie  Blnnenthal,  Switzerland,  with  other  related  species.  Named  after 
Prof.  G.  Tom  Rath  (1880-1888). 

BBAX.QAB,  pp.  88,  1046.— Crystals  frcnn  Allchar,  Macedonia,  described  (new  form  C  (4S0)}i 
Hackman,  Zs.  Kr.,  27,  606,  1896;  also  Vrba,  Ber.  Ak.  BOhm.,  Dec.  7,  1804. 

Bj.  ^dgrm.  Bull.  G.  Inst.  Upsala,  2,  54,  1894 ;  G.  FOr.  F(>rh..  19, 


d 

/    ' ' 

|i 

A 

m 

Retslan. 
106,  1897. 

Orthorhombic.  Ares  &:l:lt  =  04414 :  1 :  0-7269.  Forms  :  h  (010),  m  (110), 
n  (180),  d  (101),  k  (071).  Angles  :  mm'"  -  47'  83',  bm  -  *66"  11',  cd  =  *58'  44'. 
CiVstals  prismatic,  sometimes  tabular  |  b.  The  axial  ratio  is  near  that  of  flinkite 
(Min.,  p.  803). 

Cleavage  none.  Fracture  coochoidal  to  UDeveu.  H.  =4.  G.  =  4*15.  Luster 
Titreous  to  greasy.  Color  dark  cbocolate-browD  to  chestnut -brown.  Streak  light 
brown.  SuhtmnsluceoL  Strongly  pleoohrolc.  Ax.  pi.  |  b.  Ax.  angle  large, 
a,  ft,  c  =  i,  5,  d. 

In  composltioD,  a  basic  arsenate  of  manganese,  calcium  and  undetermined 
rare  metals ;  formula  uncertain.   Analysis,  tm  0  08  gr.,  R.  Hauzelius : 

As,0»     X*      MnO    TvO    FbO    CaO    HgO  H,0 

24-4      10-8      80-2      1'7      0  3      19  3      2*7      8-4  SiO.  0-6,  Insol.  4  8  s  101*9 

■  X  =  rare  earths. 

B.B.  almost  Infusible  :  yields  water.   With  soda  on  charcoal  gives  arvenlcal  fumes ;  reacts 
manganese  and  iron.    Soluble  in  acids. 

fx»uod  smriagly  in  small  drusy  cavities  li!  tbe  manganiferous  limestone  of  the  Hoss  mine, 
Kordmai^,  Sweden ;  It  Is  associated  with  lacobaite.  Named  after  the  Swedish  naturalist,  Anders 
Jnhan  ReUian  (1743-1821). 

Rhabdit^  p.  81.— See  SehreibenUe. 

Rhodoanm^ui.  £.  J.  JgetttrOm,  Zs.  Er. ,  23,  460, 1808.  A  partially  described  mineral  fn»n 
the  SjO  mine,  urebro,  Sweden.  Occurs  in  small  rose-red  spherules  embedded  in  arsenloplelte. 
H.  =  4.  Luster  vitreous.  An  annlysis  (after  deducting  GaCOi)  yielded :  AsiOi  13*17,  MnO  49*28, 
CaO  21-68,  MgO  5-87.  H.O  11*65,  Fb.Cl  tr.  «  100.  Hegarded  as  the  arsenic  compound  corre> 
sponding  to  ferrostiblau  (Min.,  p.  804). 

R&ODocHBosiTB.  p.  278.— Artificial  formation,  A.  de  Schulten,  Bull.  Soc.  Min.,  20, 196, 1897, 

RhodoUte.   Hidden  and  Pratt,  Am.  J.  Sc.,  6.  294  ;  6,  468, 1898.— See  Garnet. 

RHODoinTB,  pp.  878,  1046.— Etchlng-flgures  Investigated,  T.  L.  Walker,  Am.  J.  Bo.,  S,  ISB, 
1898. 

Rhodophosphlte,    L.  J.  IgeUlrSm,  Zs.  Kryst.,  26,  488,  1895.    A  mineral  occurring  In  a 

Suartzite  carrying  cyanite  with  avanberglte,  lazulite,  etc.,  at  the  HOrrsjOberg  Mts.,  Wermland, 
weden.  Occurs  crystalline  (hexagonal),  cleavable ;  color  white  or  pale  red  ;  translucent. 
Analysis:  P.O.  86-42,  CaO  4517.  MnO.FeO  8-80,  01  2-92,  80. 184,  F  wntM.  =  94-6S  (author 
gives  97*98).   It  is  probably  simply  apatite. 

lUiodiulte.   H.  B.  Foullon.  Ber.  Ak.  fneo,  100  a),  178, 1891.— See  GUtwophoM. 

RiOHTBRiTE,  pp.  886,  891.— Hj.  Sjogren  has  shown  that  the  originiil  mineral  of  Brelthaupt 
is  Identical  with  that  exaraini'd  by  Micbaelson,  IgelstrOm  aud  Flink.  His  astochile  (Min.,  p.  1037) 
is  simply  a  aoda-riehterite.  see  astocbite,  this  Append.,  p.  6).  Sjogren  also  refers  here  the 
marmairollte  of  Hulst.  Min.,  p.  891.  G.  FOr.  FOrh.,  13,  604.  1891  ;  ib.,  14,  358,  1893 ;  Bull.  G. 
Inst  Upaah^  2,  71,  1894  ;  also  Hamberg,  G.  FOr.  FOrb.,  13,  801,  1691. 

RiBBBCKiTB,  pp.  400,  1047.— Occurs  In  pebbles  In  tbe  glacial  drift  of  the  east  coast  of  Ireland  ; 
crystals  found  at  Portrane  Lave  been  measured  by  Sollas.  Observed  forma  :  b  (010),  tn  (110), 
»  (150).  *  (1011.  V  (101),  T  (Oil),  9  (iai).  Augles  :  mm'"  =  56".  pm'  =  77'  50'.  irf  =  64'  20',  hence 
d:h:h^  0-5558  : 1 :  0-3927,  /!  =  73'  4'.  A  partial  analysis  gave  i  810,  43*69.  AI.O..Fe.O,  41-71. 
Na,0  10-00,  K,0  0-87.   Proc.  R.  Irish  Acad.,  3,  616,  1895. 
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Heddle  hns  noted  on  crrstals  from  the  mlcro-gmnlte  of  Allm  Cnig,  Scotland,  the  addltioDiI 

forms:  a  (100),  e  (001),  e  (130),  »(031).  o  (021).    'IVims.  Ediob.  G.  Soc.  7.  265.  J897. 

Occiira  in  aii  iiilriisive  rock  iti  nlatca  betweea  Song  Bud  Tikoliu,  Sntillieni  Sikkim,  lo'Iii. 
Ilollniid.  Rec.  G.  Sm  v.  Indiji.  25.  159,  1892.  ExtiuclioD  tingle  7' SO*  to  10"  wiib  ^.  A.« 
re]K>rled  by  A.  Osaiin  as  occiirHiig  in  tlie  nephelite-syeuite  of  Puisaoo  Piiss,  Davis  Mountnin;. 
Texns,  QecA.  Surr.  Texas,  4tli  A<m.  iitsport,  1892,  p.  38.  Occurs  iu  tnctiytic  rocks  (ruo 
Aby>Miii!fi.  Prior,  3Iin.  Hng.,  13,  93,  1809. 

See  Grotnie, 


niTTiNGERiTK.  p.  186.— SliowQ  by  Miera  to  be  ideotical  with  zaoth.ocoDite,  wh.  lee.  Mia. 
Hag.,  10,  185,  lti08. 

Roeblingite.    8.  L.  Penfieldnod  E.  W.  Foots.  Am.  J.  Sc.,  3,  418,  1897. 

Mossivfl  :  clnaely  coinpnct ;  consisting  of  aggregates  of  prismatic  crystals.  H.  =  S'SS.  G.  = 
8'433.    Color  while.    Extiiicrion  mrallcl  :  birefrlnn;nce  low. 

Com  position,  probably  H,aOaTPbtSltSsOi«,  whfcit  Is  regnrded  as  a  compilation  of  five  m>':e- 
cules  of  ihe  silicate,  HiCaStO*.  and  two  of  ths  baste  sulplHte,  CaPbSO*.  This  rvqulras:  Klio 
aS'l,  sulphur  trioxide  9  4,  lead  protoxide  83  9,  Hme  29  0,  water  6-6  =  100.    Analysis  : 

SIO       SO,      PbO     MiiO      CftO       SrO      K.O    Na,0  H,0 
I      33-58      9-00      8L-03      2  48      35-95      1-40      0-13      0  40      6  35  =  100-SS 

Fuses  B.  B.  at  3  to  a  gray  globule  giving  the  pale  bine  flame  of  lead.    With  suda  on  chirccsl 

{'lelds  metallic  lend  and  u  lead  coating.  In  the  closed  tube  yields  water.  Dissolves  readily  erm 
D  dilute  acid,  yielding  gelntinoiia  silica  on  evapoiatfnn. 

Found  Hi  a  depth  of  1000  fi-et  in  the  Parker  shaft  at  Fraoklio  Furnace,  N.  J.;  occursat  orocar 
the  contact  of  the  gmaile  and  limestone  with  garnet  rock;  associated  with  titaaii^  Axfoite^  zlreoii, 
willemite,  rhodonite,  etc   Named  after  W.  A.  Roebllug  of  Trenton,  N.  J. 

RouMANtTB. — See  Rum&wU,  Hin.,  p.  1005. 

RowLAKDim.  p.  1047. — Further  described  by  Hidden  with  analysis  by  Hllletwand,  Am.  J.  Sc:, 
46,  208,  1898. 

RuTiLB.  pp.  287,  1047.— Crystals  from  the  Valais,  twins,  etc. ,  described,  Baumhauer,  Cong.  Sc. 
Catholiquea,  Friboiirg.  1897. 

PHrting  I  (VOS)  (cf.  Min.,  p.  338)  obaerred  on  crystals  from  Pr&gratten  and  Georgia,  HOne,  Jb. 
Min..  2,  83,  1897. 

Oi-curs  at  West  Cheyenne  Cailon,  El  Paso  Co.,  Colorado,  in  iron-black  distorted  ciystal) 
containing  6  68  i>.  e.  FcO, ;  G.  =  4  249,  Oenth  and  Peiiflcld.  Am.  J.  Sc.,  44.  884.  1892. 

Shown  by  S|iectroscopic  examination  to  often  contain  vanadium  hi  small  amount,  Hasaelben, 
Astrophysical  Journal,  6,  22,  1897  :  9,  148,  1899.  Ak.  U.  Stockh.,  Bth..  33.  (1),  Na  8. 18B6.  Ct 
also  Hilfubi-nDd.  Am.  J.  Sc.,  6,  209,  1898. 

Artificial  formation,  Michel,  Bull.  Soc.  Min..  16,  87.  1692. 

See  Diektberyite. 

SafpiiOUIte,  p.  100. — A  related  mineral  occurs  at  the  Ko  mine,  Nordmaifc,  Sweden,  with 
chond>-odile,  tremtilite,  ere.  Uanally  massive,  rarely  in  prismatic  crystals  elongated,  |  S;  «(I01i 
prominent.  Forms:  a  (100),  m(llO),  «  (001),  d  (Oil),  o(lll).  Angles  ««"'  =  59*  14'.  =  IDS' 
20'.  Axial  ratio  A  -.1  :i—  O-S088  : 1  :  0  8945  or  0  6783  ;  4  I  1937,  the  latlcrahowing  the  relalKm 
to  arsenopyrlte,  etc.  6.  =  7  41.  AnalysU  by  R  Maiizelius :  As  71  18,  8  0-68,  Fe  ld-88.  Co 
N10  30,  Pb(Cn)0-38=  100  61.  This  gives  the  f<ffmula  (nearly)  FeAst.CoAs..  HI.  SJOgtn, 
Bull.  O.  Inst.  Upsala,  2.  68,  1894. 

SAL-AKWomAC.  p.  157.— ObHL'i'Viiiioiis  on  crystals,  WolS,  Ber.  Ak.  Berlin,  1086,  1886. 

Saijtb,.  p.  8S6.— See  Fj/roxeru. 

Salvadorite.    W.  Hen,  Za.  Eryst.,  26.  16,  1B96. 

MonocliDic.  In  aggregates  of  rough  prismatic  crystals,  with  m  (110^  also  h  (OtO);  mm  ^48 
16'.    Crystals  often  twins  nnited  by  a  plane  inrlined  80°  to  i. 

Cleav»ge  :  b  perfect.  Luster  vili-eous.  Color  green  to  blue,  bluish  green.  Ax.  pi.  |  h.  Bi, 
inclined  53°  to  i  fnr  Nii  (on  same  aide  as  tw.  phme),  461°  for  Tl :  ax.  angle  76*  for  Na- 

ComposltioD  like  pEsanite  (Min.,  p.  943),  (Cu,Fe)SO.  -|-  7H,0  wilh  Cu  :  Fe  =  2 : 1.  Analyies: 

SO.  CuO         FeO  H,0 

1.  Orten  37-87  18  77  8  49  44  65  =  99-78 
S.  Blue  26-10         17-57        9  SB        44-81  =  99  68 
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Fn)nt  tlie  Salvador  mine,  Quetena  Dear  Calama,  Cblli.  Differs  from  pbanitc  In  optical  oiieDta- 
tiou  and  apparently  In  form. 

Bamarskitb,  pp.  739,  1037. — Contains  germnnlnm  in  small  smountd'S  p.  c  );  this  U  also  true 
of  taotalile,  fvrgiisouite,  gailolinile,  coluDibite,  etc.,  KLniBhchov,  Zb.  Kr.,  34,  616,  1895.  Analy- 
sis from  the  Urul  by  the  siitne,  Vli.  Uin.  Ges.,  31,  416,  1804. 

Examfnation  ot  gases  (helium,  etc.).  Ramsay,  Proc.  Roy.  See.,  69,  SSS,  1898.  Raminy  and 
TraTers.  ib.,  60,  448.  1897, 

Sartoritk,  p.  118.— Description  of  complex  crystals  (new  forms)  from  the  Binnenthal  with 
analysis.  Baumhaner.  Ber.  Ak.  Berlin,  S48, 1896. 

BCAPoiJTS,  p.  466.— Crystals  from  Eel  lake,  Prontenac  Co..  Ontario,  described,  O.  O.  Smith, 
Johns  Hopkins  Clrc,  No.  113,  Hay.  1894.  Analysis  of  a  "panuitliite"  from  Clay  Co.,  N.  C, 
Berkley,  Am.  Ch.  J..  14,  628,  180S. 

See  also  WtmeriU. 

ScHBEUTB,  p.  985.— From  Harlow  towoahlp,  Beauce  Co.,  Quebec,  analyBiB  by  Johnston  quoted 
by  Hoffmann,  Ren.  O.  Canada,  6,  2lR,  1889-90;  also  from  the  Ballon  mine,  Queens  Co.,  Nova 
Scotix,  ibid.,  7.  14R. 

Occurs  at  South  Mountain,  Fa.,  with  pledmontlte  In  an  amdent  rhyoHte,  Wllliama,  Am.  J.  Sc., 
44,  60, 189& 

SOBBVFBBRS,  p.  867.— See  Pjfrocmu. 

BcHiTKEBXBOiTB,  p.  86S.— See  Oam^ 

ScHOEHiTS,  p.  948.— See  Pieromerita. 

ScHREiBBBBiTB,  p.  81. — Culien,  as  the  result  of  an  Investlfration  of  many  meteoric  Irons,  has 
shown  thai  the  telraeonal  iron-nickel  phosphide,  called  rhabdii*  (Hln.,  p.  81).  Is  identical  with 
sdhTeibersite;  the  relauTe  amounts  of  the  metals  vary  widely.   Ann.  Hub.  Wlen,  9,  VJ,  1894. 

'■  Rhnbdite  "  occurs  in  tetragonal  crystalline  foTm8(with  (001).  (110).  (Ill))  in  the  meteoric  Iron 
of  Bendcgd,  Brazil;  110  A  HI  =  S9'-40*  HuBsek.  Cf.  Derby,  Arch.  Hua.  Nac.,  Rio  de  Janeiro. 
9,  171,  1896. 

Bchnlsenlte.  P.  Marient  [Act.  Soc.  Sci.  Chili,  6.  87,  1895].  Bull.  Soc.  Min.,  19,  311, 1896.  A 
doublful  substance  of  uncertain  origin,  related  to  asbolite.  Found  in  the  collection  of  J.  Sclnilze 
and  supposed  to  have  come  from  noribern  Chili.  Amorphous  with  conchoidal  fracture. 
H.  ss  8-5.  G.  =  8  89.  Color  and  streak  black.  Gives  off  chlorine  when  treated  with  hydro- 
chloric add.  Analysis  gave:  Co 4676,  Cu  13-65.  SIO.  1*76,  FetOt  0*39,  H|0  (comb.)  14'08, 
HiO  (hygr.)  4-98,  O  [19'54]  =  100.  From  this  the  formula  Is  deduced  :  Cu0.2CoO.CoiO>  + 
4HiO. 

ScoLECiTB,  p.  604. — Heferred  to  the  cllnohedral  group  of  the  monocUnlc  system  by  Rinne. 
who  gives  the  results  of  tuTestieation  by  etching,  pyroelectrlclty,  etc.  Jb.  Mln.,  3,  61,  1894. 
Hnderflte  healing  causes  a  parrlal  loss  of  water,  and  this  Is  accompanied  hr  molei  ulnr  chango^ 
the  new  form  being  called  fiuOiKoteeitt,  ttnd.,  p.  60;  also  Ber.  Ak.  Berlin,  4o,  1168,  1890. 

Crystals  from  the  Tulfcrthal.  Tyrol,  described  by  Habert,  Zs.  Kr.,  28,  252,  1897. 

Analysis,  from  granite  on  the  Btruth,  Tburlngia,  Fomme  [Ber.  phys.-med.  Soc.  Erlanpen,  25, 
18981,  Zs.  Er..  26.  616.  Also  from  Italian  Peak.  Gunnison  Co.,  Oolo,,  Eakins,  Bull.  U.  S.  G. 
Burr..  113,  119,1898. 

ScoRODiTE,  p.  821.— Crystals  from  the  LDlling  show  the  forms  h  (101),  /(OH),  Bue,  Zs.  Kr., 

30,  655,  1892. 

SMlandita.  BrunUekner  [Jb.  Nat.  Land.-lfus.  Klagenfurt,  33,  102,  189SI  Bull.  Soc.  Hln., 
19.  131,  1896.  A  variety  or  plckeringite  forming  an  efHorescenca  on  the  siderile  of  Lflllhig, 
Cariiithiti.  Ootnpnsllion.  MgA1,(S04)«  +  27H|0.  deduced  from  Ihe  annlvsis:  SOt  84*08,  AI,Oi 
10-54,  MgO  4-07,  H.O  51-22  =  99  86. 

Bbmsstitk,  p.  128.— L.  J.  Spencer  has  described  (HIo.  Hag..  13,  60.  1899)  cTTstals  from 
Wolfsberg  similar  to  Krenner's  mineral  and  vlddfng:  S  19  42,  Sb  28-62,  Pb  61-84  =  90-88, 
Q.  =  6-93;  calculated  formula  21Pb8.10Sh,8..  Tlie  form  is  near  Ihntof  plaginnite.  The  author 
also  discusses  the  relalloos  of  plagiouile.  Iietcroniorpbite  and  semseyite,  and  tlie  suggestion  Is 
made  that  Ihcy  may  form  a  morphotropic  series  from  5PbS.48bs8»  (through  7PbS.4Sbi8»,  etc., 
heteromorpblte)  to  9PbS.4SbtSi.  The  cnniplex  formulas  often  obtained  (cf.  plagionlte)  may  be 
explained  by  assuming  that  the  crystnls  jinalyzed  In  a  given  case  are  comiK)un<Ied  of  smallor  crys- 
tals In  nearly  parallel  position  but  differing  among  themselves  slightly  in  angle  and  composition. 
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SMiaito.  g.  nu*$ak  and  0.  T.  Pi-iof.  Mii>.  Mag..  12,  80.  1898. 

Tri-rhombohednil  like  ilmeoiie  (pbenncltc  type).  Axis  0  907.  er  =  40*  4'.  In  cttmiIs  ^Ik 
the  forms*!  (0001):*' (1011),  50^031),  e  (4041).    Twins  common,  tw.  pi.  a  (1120). 

Cleaviige  none.  Fracture  coDclioidaL  H.  =  6  or  slighlly  above.  O.  =  5-301  uncbufred 
cryst;  4'78  fresh  graius;  4  22  altered  cryst.  Luster  submebillic.  Color  black.  Strenk  brovsiw 
black.  Id  very  tliiu  spliulers  oil-greeD  to  greenish  brown.  Optically  uniuxlal;  birtrfriogeKe 
low.    Not  magnetic. 

ComposilinD  uncertain;  if  tbe  iron  is  all  FeO  and  the  maoganeBe  MnOs,  the  approximate  for- 
mula Is  (Fe,Pb)0.3(Ti,Hn)0,.   Analysts.  Prior : 

TiO,  FesO,  PbO  FcO  MnO  MgO  SnO, 

67-21  20-23  10-51  4-14  7  00  0-49  0-11  =  99-ffl 

Occurs  In  rounded  fragments  and  rough  crystals  Id  the  dlamood-bearine  sands  of  Diamantuis. 
Hinas  Geraes,  BraziL   Named  after  Prof.  Joachim  da  Costa  Beua  of  Ouro  rreto,  BnziL 

BENARMonnTB,  p.  198. — Occurs  at  Nieddoris,  BardlDla,  Brugnatelll,  Rend.  Accad.  Lme.,  3GV 

78,  1894. 

Sbfiolite,  p.  680.— Optical  structure  Investigated,  also  of  other  compact  "  amorpboDs"  mia- 
erals  (glaucouite,  celadonite,  batlovBite,  nontronite),  which  »n  shown  to  be  cr^tmlline  willi  miaale 
mica-like  scales,  Lacroix,  C.  R,  131,  787,  1893;  Bull.  Sec.  MIn.,  18.  428,  and  Xin.  Fnnc^ 
Vol.  1. 

Analysis  from  Eskbhehlr,  Asia  Minor,  Welnschenk,  Zs.  Er.,  37,  574.  18B6. 

Sbrpbntihb,  pp.  669, 1047,— Anal.— Kynnnce  Cove,  Lizard,  England,  aluminous  Tar.  (paendo 
phyte).  Fox,  Min.  Mag.,  9,  275,  1891.  Binneutbal,  Diiparc  and  Mrazec,  Bull  8oc  Hio.,  17, 
210,  1894.  Etzivir,  OiiUirlo,  nutholite,  Coleman,  Am.  J.  Sc.,  48,  281,  1894.  Serpentine  tnd 
serpentine  rocks  of  northern  Syria,  formation  from  gabbros  and  associated  perldotitek,  Fiackb, 
Zs.  G.  Oes.,  60,  113  et  teq.,  181)8. 

Oomp.— DIscuBsioo  of  composition  with  experiments  and  analyses,  R.  Brauna,  Jb.  MIn..  1, 
906,  1894;  Zs.  anorg.  Ch..  8,  S48,  1895.  Schneider,  ibid.,  8.  98,  1896:  A.  Lindner  flnaug.  Dis., 
Breslau,  1898],  Za.  Kr.,  26,  689.  1896. 

Occurrence  and  associated  minerals  in  the  Austrian  Alps,  Weinscbenk,  Zs.  Kr..  3&  3S7, 27. 
669.1896. 

Serpibrtte,  p.  968.— Laurlou,  Greece,  analysis  by  Freuzcl:  (G.  =  2'52),  SOj  34-29.  CuO  3613. 
ZnO  18-96,  CaO  8-00,  H,0  16-75  =  99  11.  The  formula  deduced  U8(Cu.Zn,Ca)S0«  +  3H,0.  Min. 
petr.  Miith.,  14, 131, 1894. 

SiDBRiTE,  pp.  276.  1047. — Description  of  crystals  from  France  with  the  new  fnms  VtSSit 
(1012),  (3034),  Gonnard.  Bull.  Boc.  Min.,  18.  882,  1895. 

From  Neunkirchen,  Siegen.  containing  3-85  p.  c.  CnO,  Bodl&uder,  Jb.  Hin.,  3.  238.  18K. 
Occurrence  and  origin  in  the  Province  of  Dreutbe,  Holland,  G.  M.  van  Bemmelen.  Arch.  Neer- 
land.,  30,  25,  1897.  Occurrence  lu  the  Mecklenburg  Moors,  A.  Gflrtner,  Arch.  Yer.  Meckl.,  61, 
1897. 

The  "clay-ironstone"  of  Yorkshire,  England,  contains  gallium,  Hartley  and  Kamace,  Pnc 
Boy.  Soc,  60,  85.  893,  1896. 

EUderotil.  A.  Sehrauf.  Jb.  6.  Beichs.,  41,  880.  1893.  A  rare  Iron  sulphate  occurrfnz  la 
groups  of  divergent  needles  with  melanterite  at  Idria,  Carniola.  Com poei Lion,  FeSO«.5HiO, 
deduced  from  the  approximate  analysis:  S0>  84  3,  FeiOi  81-7,  FeO  80*0,  HiO  [34-OJ,  tr. 


BnJGATBa— Discussion  of  constitution,  F.  W.  Clarke,  Bull.  U.  S.  G.  Burr.,  136,  also  113. 

SlLLlUANiTB,  p.  498. — Experimental  investigation  of  conditions  of  formation  !n  a  magm 

Morozewicz,  Min.  petr.  Mitth.,  18,  22,  1898. 

SiLVBH,  p.  19.— Occurs  at  Silver  Hill,  near  Livingston,  Davidson  Co.,  N.  C,  Eunz,  Am  J. 
Sc.,  7.  242,  1899.  Also  in  groups  of  minute  crystals  at  tbe  Elkhoni  min^  Jeffereoo  Co., 
MonUna  (Pfd.). 

Ufigrufvite  Jgehtrdm.  G.  FOr.  FOrli.,  14,  309,  1892.  A  partially  investiraited  mlnern  fita 
the  SjO  mine,  Orebro,  Sweden.  Occurs  in  cavities  and  minute  vuns  with  jacowte.  Ciystalline. 
Color  ycdlow;  blood-red  in  thlu  layers.   Streak  yellow.   Dlssulves  complet^j  in  coM  hydnr 
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chloric  acid  wltliout  evolution  of  nut.  Analysts  gaTe:  AsaO*  49-49,  FeiOi  11  '38,  KdO  S7*80,  CaO 
8-01,  PbO  1*74.  H.O  6  81  =  10017.    Il  Is  related  to  arseniopKte  (Hin.,  p.  808). 

Bkutterudite,  p.  03.— Crystals  from  tbe  Turtmauntlial.  Svitserluid,  show  the  fonnt:  a  (100). 
0  (111),  d  (110),  «  (210),  n  (211).  Annlyitis:  As  74-4fi,  8  O  TS,  B14-4C,  CojTi  lC-47,  Fe  S-«0,  gangue 
0-28  =  lUO-22.    Staudeiimaier,  Zs.  Kr..  20,  468,  1892. 

BUmutotmaUite  Is  a  skiitterudite  coDtainlng  btamuth.  Occurs  in  small  crystals,  a  and  oota 
and  d.  Brittle.  H.  =6.  O.  =  6  92.  Luster  motallfc  Color  Un-whilc.  8treat  black.  Com- 
position, Co(Aa,Bi),.  Analysis:  As  61-69,  Bf  20-17,  8b  O'lG,  Co  10-70,  Ou  0-69,  8-71,  8  0-05  = 
100*07.  Ocrurs  witli  other  bismuth  minerals  at  Zschorlau,  near  Schnec!}erg,  Saxony.  Frenzel, 
Min.  petr.  Mitth.,  16,  624,  1898. 

Ifiekel-tkutterudiie  Is  a  Tarietv  occurring  In  granular  form  In  the  Ballard's  Peak  dlstr.,  Grant 
Co. ,  New  Mexico.  H.  =  6  ;  color  gray  ;  streak  black.  Analypls,  after  deducting  4-66  SiO,  and 
8-88  Ag  (native  silver),  yielded  :  As  78-10,  i;i  IC  SO.  Co  5-9r>,  Fe  -  100.  This  correspoDda  to 
BAst  with  R  =  Ni:  Co  :FeE  4:2:1.   Waller  and  Moies.  Bcb.  Mines  Q.,  14,49, 18BS. 

Smithbonitb,  p.  370.— A  variety  from  Bolco,  Lower  CRlifoniln,  has  a  delicate  pink  color, 
O.  =  8-874.  and  contains  89  03  p.  c.  ZnO,  10-CG  OoO,  Z'W  UdO,  7-3S  MgO.   G.  H.  Warren,  Am. 

J.  Sc..  6.  128,  1898. 

Analysis  of  the  "  turkey-fat  ore "  of  Haiion  Co.,  Arkaiua^  gave  H.  N.  Btoket,  CdS  0'3S. 
CdO  0-68,  etcBuU.  V.  S.  O.  Surv..  90,  63.  IS!'.':. 

On  the  occurrence  of  lead  and  zino  ores  In  Iowa,  A.  O.  Leonard,  Iowa  Qeol.  Burr.,  6, 1896. 

SoDA-BERZEUiTS. — See  Berul^U. 

Soda-niter,  p.  870.— On  the  morphology,  see  Wolff,  Bar.  AJu  Berlin,  711^  1890 ;  180,  1896. 
SoDx-BjcHTSBiTB.— Bee  Attochitt  and  Richteritt. 

SoDAiJTB,  p.  428. — Anal. — Hastings  Co.,  Ontario,  etc.,  Luquer  and  Volckeninpr,  Am.  J.  Sr., 
49.  465.  1895.  Dungnnnoa,  Hastings  Co.,  Ontario,  Harrington,  ibid.,  48,  17,  1804.  From  the 
trachyte  of  Hontesanto,  Italy,  Franco,  Zs.  Sr.,  36,  833,  1899. 

Reported  by  Osann  as  occurring  in  the  nephelite-ayenite  of  Paisano  Pass,  Davis  Uts.,  Texa^ 
Geol.  Surv.  Texas,  4Ui  Ann.  Rep.,  138.  1893. 

On  the  formatitm  of  some  twenty-five  analogous  compounds,  Thugutt  (Inaug.  Diss.,  Dorpat, 
1801],  Zs.  auorg.  Ch.,  2,  65,  118,  1892,  also  Jb.  Hin.,  2,  10  ref.,  1808. 

Experimental  investigation  of  conditions  of  fonnaUon  in  a  magma  (also  for  related  apedeaX 
Uorozewicz.  Hin.  petr.  Mitth.,  18,  126,  1686. 

Spanooutb,  p.  019. — Associated  with  connelllte,  cllDoclaaite,  llroconite  from  Cornwall  (prob- 
ably the  St.  Day  distr.,  Redruth  f) ;  in  hemimorphic,  hexagonal  crystals,  pyroelectrle  Uiers 
Stature,  48,  426,  1893.  aud  Min.  Hag.,  10.  273,  1804. 

Sperrtlitb,  p.  92.— Crystals  from  the  Vermillion  mine  show  the 

diploid  (10-5-2),  T.  L.  Walker,  Am.  J.  Sc.,  I,  110,  1896. 

Occurrence  and  cryfltals  (Fig.  1  by  G.  H.  Edwards)  described,  from 
Macon  Co,,  N.  Carolina,  Hidden,  Am.  J.  Sc  ,  6,  381..  467,  1896. 

SFRiSRoflnLiiiTB,  p.  583. — Prior  shows  that  the  supposed  mineral  of 
Senduit  probably  has  no  existence.  Specimens  from  various  localities 
called  by  this  name  proved  to  be  tbomsonite,  not  stilblte.  Min.  Mag., 
13,  36,  1898. 

SPHAl-EniTB.  pp.  69,  1048. — Oryst.- BInnenthal.  new  form  816, 
Cesiro.  Bull.  Acnii.  Brig.,  25,  88,  1893 ;  also  earlier  618  (or  818),  ticm, 
Aun.  Soc.  G.  Belg.,  17.  237.  1890.     Kis-Alm&s,  Hungary,  new  form 

i 10-10-1),  Franzenau,  Zs.  Er..  27,  80. 1896   Galena.  Ill,  new  form  (775),         .  Spcrrylite 
lubbs,  Bull.  Univ.  Wisconsin,  1.  184,  1895.  and  Zs.  Kr,  26,  368 
Sarz  Mts..  LuecUrke,  Miu  d.  Harzcs,  63  1896.   Val  Trompia,  Bovcgno,  Artini,  Rend.  lat, 
Irfmbardo.  30.  1526,  1897. 

Analysis  of  "  sclialenblende '  from  Mies,  Bohemia,  with  1  02  p.  c.  cadmium,  Becke,  Min.  petr. 
Mitth.,  14,  278,  1894. 

Peelwood,  N.  S.  W.,  contains  gultium  and  indium,  Elrklaud,  Austr.  Assoc.  Adv.  Sci.,  4.  366, 
1892. 

A  variety  (Cornwall  ?)  contaUiiug  0-29  p.  c.  Fe  has  perfect  metallic  luster,  Miers,  Hin.  Mag., 
xa.  111,  1899. 

BPiMXti,  pp.  330, 1048.-  Experimental  investigation  of  the  cocdHions  of  formation  In  a  magma, 
BCoiosewicz.  Min.  petr.  Uitth.,  18.  33, 1898 
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8roDi08iTB,  p.  777. — Crystals  from  Noi-dmark.  Sweik'ii,  examined  bv  G.  Nordeneki&ld  were 
oriliotliombic  with  the  forms:  a  {100),  /•(OlO).  e  (001).  m  (UO),  d  (102).  i  (021).  p  (HI).  9  (JM^ 
r  (854)?.  Axes  deduced  ,f  -.b  i  =  0^944  :  1  :  1-5836;  Im  -  ll'-4.  cp  =  •67'  10*  "2.  Analy^i* 
OD  nittterlal  much  decoinpt>9L-d  gave  (rf.  amil..  p.  777):  PjO*  2i)-6i.  CaO  45-84,  MgO  8-56, 
AI.O,  +  Fe,Oi  3-»8,  SH),  U-74,  lUO  H'lti.  F  2-94  =  10184.  The  formula  deduced  U 
mCuiP.O.  +  hCnFi.    6.  FOr.  FOrU.,  16,  4&),  1893. 


Stannite,  p.  83.— Tetnihcdml  cirstals  are  mentioned  by  vom  Balli,  Vh.  Ver.  RheinL,  41, 

2tf5,  1884  ;  also  Stelzner  (from  BoHviii),  Zs.  G.  Gcs.,  49.  97.  1897. 

Shown  hy  Heuddeti  lo  occur  iit  the  Peerless  and  Etiii  iiiiDca,  Black  Hflls,  S.  Dakota,  Am.  J. 
Sc.,  45,  105.  1893.  Analysis  (Peerless  mine)  gave  :  S  28-20,  Su  24  08.  Cu  29  81.  Fe  7-45.  Zt>  8  71. 
Cd  0-38,  Sb  tr.,  insol.  1  51  =  10015.  0=4  534;  color  grayish  black.  Largely  nlieiwi  l.y 
oxidaliim  to  a  greenish  earthy  mass;  this  subslnuce  has  been  made  by  UIke  (Tmus.  Am.  luA, 
Hug.  Eng.,  21,  240.  Feb.,  1892)  the  ba^is  of  a  new  si^ecies.  cuprocamterite,  siipiMtsed  (as  the  result 
of  a  parlbtl  HDidysis)  to  have  the  formula,  4tiuOi  +  Cut&D(OH)i.  Headden  shows,  however,  tint 
tbe  couiposiiiOD  varies  widely. 


STAunoLrris,  p.  668. — Penil«>ld  and  Pratt,  on  the  basts  of  new  aoalysei  flwlow)  on  pure  material, 
have  established  tbe  formula  HAUFeSiiOn,  or  (A10)«(AIOH)Fe(SiO«)..  Sections  of  crystals  from 
Lisbon,  N.  H.,  show  a  regular  arrangement  of  carbonaceous  Inclu^ns,  thus  Figs.  1  to  4,  cut 
from  the  same  crystal. 


O.  SiO,  A1,0,  Fe,0>  FeO  MnO  HgO  H.O 

1.  St.  Golhard         8  748  |   27-73  68-29  2-83  11  21  0  53  1  81  2-19  =  99-59 

2.  Windham,  Me.  8  7!>8  4  27  84  54-46  2  83  10-60  0  59  1*85  2-24—100  41 
8.  LiKbon,  N.  U.  S'775  27-81  S4  09  2  76  13-48  —  1.93  l-70  =  10i>-7S 
4.  Burnsvdle,  N.  C.  8  773  |  27-70  03-23  4  83  9-72  0  84  2  66  1-97  =  100-4S 

The  conijiositloa  has  also  been  discussed  by  Rammelsberg,  Jb.  Min.,  Beil.-Bd.,  9,  4S0,  and 

Ber.  Ak.  Berliu.  435.  1893. 


Stbbnsthufinb,  p.  415.— Further  cxamini'd  by  Hobci^  (Zs.  Er..  29.  386,  1898)  with  the 
following  results:  CrystalliKnt too  rbombohe<lra1,  axis  ^  =  1  0842.  er  -  *51*  23',  r?' =  85*  10'. 
Forms:  0(0001),  ndlgO),  p  [5u69).  r  (lOll).  s  (4041),  €  (0li8).  «  (OlIS),  /(0445),  4(0221).  |(0681^ 
Habit  rhombohedrat,  r  predominating.  Cleavnge  ur>tie.  Piacture  concboidul.  H.=  4.  G.  =  3  ^0 
-8  47  cryst. ;  319  mawive.  Luster  resinous  C<)lur  dark  browu  to  nearly  black.  Streak  brown. 
Op'.icnlly^.  Birefringence  low.  By  alteration  isotropic.  Analyses  by  Blomslnuid,  I  oo 
crvtii'ilg  and  2.  9  on  massive  material ;  all  somewhat  altered,  the  crystals  least  so.  Abunt  ooe> 
third  of  the  water  goe«  off  at  100'  to  110°. 

BIO,  fl^NbHO.  P,0.  ThO.  00,0.  (La.DI)tO.  T.O,  Fi>aO|  KitO.  MaO  AI,0,  BeO  CaO  PbO  Ka^ 


I.  «-&?  5-Sl    S-OS  14-40 


4-SB      1-81  9n 


4-n  ina 

K^O-W,  H90  7-M  =  a»« 

SiO,  (Tft.Nti),0,  P,0,  ThO,  CeO,  (La,D0«O,  T,0,  Fe,0,  Mn,0,  Al.O,  BeO  CaO  PbO  Nii,0  H.O 
8.  !in-Cl        1  58       4  'Ji    a-M   17-85       15  ft3       8-19    MS       6  7»     0'40     Vlt     4-^    1-03   3-58  IS" 73  -  99-a 
S.  -il-M       l-O-J       4-39    4-13  19  40       lO'OS       1-06    4-91       «-80     (TGO     ]-«3     4»  0-78  3-^   1030  =  101-01 


Stephanite.  pp.  143,  1035,  1048. — Oryst. — Sarrabua,  Sardinia,  crystal  monograpb,  new 
forma  noted  ;  (510)?,  (330),  (0-5-11)?,  (818),  (18-6-6),  (18-4-4),  (7-11-9).  (878),  (141),  (3-10-1),  (161). 
Aniiii,  Giorn.  Mio  ,  2,341,  1891.  PiHbram,  crysl.  memoir,  new  forms:  JT  (532).  r,  (441),  A. 
(9-18-18)?.  <i  (8-33-16)7,  Nejdl,  Ber.  BObm.  Qes.,  Feb.  8,  1895.  Haix  Mti.,  Lnedecke,  Mis  d. 
Harzes,  168, 1896.    Chill,  new  forms  (S61),  (lO-lO  S),  L.  J.  Spencer.  Uin.  Mag.,  11, 198, 1897. 

StereiiBlte.- See  Tale. 

StibioUntaUte.  O.  A.  Q^yder.  J.  Ch.  Soc.,  63.  1076,  1898.  A  mineral  siil>stance.  occonin? 
in  water-worn  fnigmeiila  in  ibe  tin- bearing  sands  of  Qreenbiislies,  West  Auslnilia.  Analrsis  :>■ 
nearly  piii«  mat eilal  gave:  Ta,0.  Sl'lS,  Nb,0,  7  06,  Sl),0.  40-28,  Bi,0.  0  f<2,  NiO  0  08,  H,O0ae= 
99-90.  U.  =  7*87.  H.  =  6-5  5.  Luster  ntbimantiiie  to  resinous.  Color  pale  rvddisli  yellow  to 
greeniali  yellow  and  yellow.    Fracture  sulwonchoidai  to  granular.    Structure  crystalline. 

SriKilTB,  pp.  86, 1048.~Or7st.— (feline,  lliily,  Artini,  Rend.  Accad.  Line,  3  l2),  416,  ISM. 
AUchar,  Hacedoula,  Vil»,  Ber.  Ak.  BOhiu.   Dec.  7,  1894.   Bchlainiug,  Hungary,  new  fc 
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b  (034),  A  (10-9-lS).  m  (13-19  3).  s  (-I01 S-IO),  r  (508).  A.  Sclimidt,  Zfl.  Er,  39, 198. 1897.  Brixlegg, 
Tyrol.  Woroblell,  Zs.  Kr.,  31,  53,  1899. 

Heat  couductiviiy  uitasural,  F.  B.  Puck,  Zs.  Kr.,  27,  S16,  1896^ 


Stilbitb.  p.  588.— CrvsUls  from  Uie  Tulfcrthnl,  Tyro),  described,  Hsbert,  Zs.  Kr.,  38,  348, 
1897. 

Cbftnge  in  pliyslral  nnd  chemical  cliHrartera  brought  atmiit  by  the  action  of  sulphuric  add, 
RioQe,  Jb.  Mill.,  1,  41,  1897.  The  name  fMtMieamine  (p.  68)  Is  given  M>  the  forms  resulting  from 
more  or  less  complete  dehydration;  Ihe  cheniicid  and  pbystcnl  changes  are  found  to  go  on  together^ 

See  4]A<sPosMMte. 


Btilphomklanb,  p.  65!*.— Occurs  nt  the  Wallbrldge  mine,  Hadoc,  Hastings  Ca,  Ontario; 
Also  on  Partridge  Is.,  NuVa  Scotia.   Hoffmann,  Rep.  G.  Canada,  7,  ISlt 

Btolzite,  p.  989. — CiysdUs  from  Loudville,  Mn«9.,  described  by  Emerson  are  hemihedral  with 
the  formB:  (120),  (130).  (101),  1111),  (181).  (843).    Bull.  U.  8.  G.  SurY  ,  136,  163.  1895. 

Crystals  fruiii  thu  Brukuu  Hill  niineti,  Nvw  South  Wa.es,  ileacrihed  by  C.  Hluwut£ch,  sliovr 
the  new  forms;  a  (tOO).  a  (1-010)  t,  or  (1()9),  r  (108),  o  (103),  7  (30a).  A  (804),  e  (301),  ir  (133), 
.4(155).  Axis^  =  1  6606.  OpUcuBy -.  Indices  lu,  =  3  3685,  f,  =  3-182.  AnatysU by Treadwell. 
2a.  Kr.,  39.  i;0,  1897.  ' 

Ou  rounded  faces,  etching-figures,  etc.,  HIawatscli,  Zs.  Kr.,  31, 1, 1899. 


Stkiootitb,  p.  659.— Analysis,  Grand  Harals,  Minn.,  Berkey  28d  Ann.  Vtfi^l  Uinn.  G.  Burr., 

p.  197. 


Stbohetbkitb,  pp.  66,  1048.— Occurs  at  t)ie  Silver  King  mine.  Toad  TAX.,  Yale  district,  Br, 
Columbia  (anal,  by  Johnston),  Hoffmann,  Rep.  G.  Canada,  8,  13R,  1895. 


BTnoNTiAMTE,  pp.  285,  1048. — OcTurs  in  Nep"an  township,  Carleton  Co.,  Ontario,  Hoffmann, 
Rep.  G.  Canatltt,  6,  33R,  80K,  1893-93  At  Lubna,  near  Kakouitz.  Bohemia,  Eichlelter,  Vh.  G. 
Reichs.,  397,  1K98. 

SucciNiTK,  |).  1004  — See  investigations  oil  sufrinile  nnd  related  resins  by  Dahms,  Schrlft.  Gfs. 
Diinzig,  8.  Nos.  3-4,  p.  97.  1893  :  9.  No.  3,  1,  1895.  Also  Awene  [Arch.  f.  Fliarm.,  333,  660, 
18941,  Jb.  Min  .  3,  354  rcf.,  1896;  Helm  [iiiid..  333, 191,  1N95].  Jb.  Hin.,  3. 366.  1886.  Also  Mono- 
grapii.  d.  baltinch.  Bi-nisieiubaume.  11.  Conwenlz,  Danzig,  1890. 

See  also  atiingite,  burtniU,  ecdarUe,  etc. 

Solfbborite.   See  Svlpluttiariie. 

Snlphoborite.  Sulfobnrit,  IT.  NavpeH  and  W.  Wenis,  Bet.  Ch.  Ges.  36,  874,  1898.  B, 
Buddng,  Bcr.  Ak.  Berlin,  967,  1893. 

Orthorhombic.  Axes  a:l:h  =  0  6196  :  1 :  0-8100.  Observed  forms :  b  (010),  e  (001),  m  (110), 
r  (101).  0  (111).  Angles:  mm'"  =  63"  84',  oo'  =  *90°  53',  (w"  =  W  4',  oo"  =  118'  56*, 
o</"  1=  53°  24'.    In  small  prismatic  cryslals  of  varying  habit. 

Cleavnge  :  m  rather  perfi'tt ;  e  less  so.  Brittle.  II.  =4.  G.  =  2'38-2-45  Nunperl  and  Wense ; 
3-4I6  ThaddC-eff.  also  clear  cryst.  3  440.  Luster  dull  00  &  Colorless  or  reddish  on  the  exterior 
(Fe,0,).  Transparent.  Optically  -  .  Ax.  pi.  |  6.  Br,  X  o.  9H,,  =  79*  Sff,  2II„  =  85'  4'  Na. 
,  :  fij  =  1-5396.  also  a,  =  J -5372.  y,  -  1  5448.  ' 

Cfomposltion.  SMgS0«.4MgHB0,.^H,0  Tliadd£eff;  Naupi^rt  and  Wenpe  obtained  SHeSO.. 
SHgiB«0,  +  13H,0.   Analyses,  1,  Naupert  and  Wense ;  3  Thaddveff,  Zs.  Kr  ,  38.  364,  1897. 

SO,        B.O.    MgO  H,0 
1.        31-95(1)   ^28  64]   83-91    31-50  =  100 

a.       33-46        13  79    88  48  93-43  (igii.),  H.O  010  (IIO'-ITO'),  Fe.O.  O  il,  Insol.  0*83  =  99-69 

B,B.  fuses  with  intumescence,  coloring  the  tlame  green;  react*  for  sulphur  with  soda  on  char- 
coal.   Dissolves  rather  reodilyin  uiltiernl  iirids. 

From  the  salt  mines  of  Weslen'geln.  where  It  occura  with  nnliydriio,  caniallite,  kleserite, 
celestlta,  eisenboracite,  etc. 

SnLPHOHAiJTB.  p.  917. — ^Van't  Hoff  and  Saunders  suggest  doubts  as  to  the  existence  of  this 
species  on  the  iusufflcient  grounds:  (1)  since  they  failed  to  obtain  It  synthetically;  and  (3)  since 
■pedmens  furnished  aa  suiphohalite  by  a  dealer  proved  to  be  simply  halite.   Ber.  Ak.  Berlin, 
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893.  189S.  Fdnfleld,  howerer,  huexunined  (prlr.  contr.)the  origioal  ipedmen  and  tfndihuW 
homogeneous  and  to  contain  both  sulphate  aud  chloride  of  sodium.  A  new  mnaljifi  will  be  naik. 

SlTLPRDB,  pp.  8,  1048.— Oryst.— Mllo  :  Rolsdorf.  new  form  /  (151) ;  Bawick,  n  (BSt):  Coni!, 
near  Cadiz,  twius,  iw.  pi.  (101),  Busz.  Zs.  Kr.,  20,  558  et  teg.,  1893.  Allcbar,  Macedoou,  kw 
form  k  (122),  Pelikau,  Min.  pctr.  Mittb..  12.  S44,  1892;  also  Vrba,  Ber  Alt.  BObm..  Dec  7. 
1894.  ScblaiDiDg,  HuDgary,  occurriug  wiib  stibuite,  Scbmidt,  Zs.  Er.,  29,  207,  1897.  Baggn, 
Surdiuia,  new  forms,  tf>  (805).  u  (819),  A  (155),  Mfllosevich.  Riv.  Hid.  Its).,  31,  48.  189& 

Occurs  Id  the  Upper  Helderberg  limestone  of  Monroe  Co.,  Mich..  Bhetzer,  Am.  J.EcSOt 
248,  189S.   Occurrence  in  Texas.  E.  A.  Smith,  Science.  3,  Hay  1. 1896. 

Method  of  fonuation  of  the  third  allotroplc  form  (monoclinic),  Salomon,  Zs.  Kr.,  30, 60S^  \m. 

«  Snndtlto.    TT.  (7.  Za.  Er.,  21, 108, 1898.— See  .^lutoriiC*. 

Stabite,  p.  10S2.— Furtlier  described  by  HI.  Bjftgren,  O.  Fftr.  FOrh.,  IS. 
789,  1891 :  17,  SIS,  1895:  Bull.  G.  Inst.  Upula,  1,  SO,  1893.  Ocean  «bl 
crystallized  ut  the  Harslig  mioe,  Pajsberg ;  also  In  minute  crystals,  b-ji 
usually  massive,  at  tbe  Jiikobsberg  mine,  near  Nordmark,  Sweden.  Compon- 
tiou  csaeotially  Ca4(CuF)A8tOii,  or  analogous  to  that  of  apatite,  with  which  it 
agrees  In  form ;  F  partly  replaced  by  CI  and  <OH),  Ca  partly'  by  Pb.  Mg  ud 
alkalies.  Analyses.  R.  Mauzellus,  quoted  by  SjOgreu,  Bull.  O.  Inst.  Upsua,  1, 
64:  1,  G.  =  3-77  ;  2.  a.  =  8-82. 

As,0,  P,Ot  CaO  PbO  FeO  HdO  MgO  N^O  K,0  SO,    CI  r 
l.Jakobsberg  51  05  0  38  4307  8*03  0-06  0-SS  0-Sfi  0-SS  030  0«  0-tX    1-W  OS  =  W-S 
X.         "  BOK    tr.    VI -tt  4-53  0  14  0-19  8*90  0-88  0-ffi  0-57  0*08   iiti  m  =  101-31 

Snblte. 

Svablte  appears  to  belong  distinctly  to  the  Apatite  Oroop;  its  raUtlonsfaip  b 
shown  not  only  In  the  similarity  of  angle,  but  also  in  the  sTmmetry  of  the  fonn  as  IndfcaMd 
traces  of  a  hexagonal  prism  of  the  third  order  (cf.  Fig.). 

Stltahitb,  p.  103.— From  Nagy&g.  Vrba,  Ber.  Ak.  BBbm  .  Dec.  7.  1894. 
Occurs  at  Ealgoorlie,  West  Australia.   G.  =  814.  Ag  =  8  82  p.  c   Fkonnl,  Mn.  prir 
Uitth.,  17.388,  1897. 

Occurs  at  Cripple  Creek,  Colorado.   See  CalateriU,  Krenner&e,  and  QotdtekmidtiU. 

Stlvitb,  pp.  156,  1036,  1049.— Refractire  Indices  for  long  waves,  Rubens  and  Snow,  Wwil 
Ann..  40,  539,  1892. 

Dispersion  and  absorption  In  Infra-red,  Rubens  and  Trowbridge,  Wied.  Ann.,  fiO^  734,  ldV7. 
and  Am.  J.  Sc.,  S,  83.  1898. 

Sloufurt,  analysis  by  W.  SchimplI,  Zs.  £r.,  26,  93,  1805. 

Stnobnitb,  p.  945.— Optical  constants  determined,  MOgge,  Jb.  Hin.,  1,  266,  1895. 

Tachhtdbttb,  p.  178.— Discussion  of  conditions  of  formation  and  of  alteration,  van't  Hoff  ud 
Mererbofler,  Ber.  Ak.  Berlin,  608.  1897. 

On  the  synthesis  of  Isomorphous  compounds,  A.  de  Schulten,  Bull.  Soo.  Oh.,  IV,  IftS^  1897. 

Talc,  p.  678.— From  the  dolomite  of  Canaan,  Conn.,  rose^olored,  analysis  by  L.  Kahlenberr 
610.  61-48,  AliOi  3-04,  HgO  25-64,  CaO  419,  FeO  0  77.  MnO  tr.,  HiO  6-54  =  100-56.  See 
Hobbs,  Am.  J.  Sc.,  46,  404,  1893. 

On  tbe  origin  (from  eostatite  and  tremoHte)  of  Ihe  fibrous  talc  of  northern  New  York,  C.  H. 
Smyth,  Sch.  Mines  Q.,  17,  888, 1896 ;  see  Am.  Geol.,  10,  44,  169-3. 

Talc,  pseudomorpbous  after  pectollte,  has  been  called  ttevetuiU  by  Leeds,  cf.  Chester,  IMctloD- 
ary  Names  Minerals,  257.  1896. 

A  fibrous  variety  perhaps  pseudomorpbous  has  been  called  beaeoniU  by  L.  W.  Hubbard,  Biep\ 
State  Bd.  Geol.  Surr.  Michigan,  1801-92,  p.  171  (Lansing,  180S).  Resembles  asbeslus;  4  =  1-5- 
1-6:  2V  =  60'  (Lane).  G.  =  2-74-2-88.  Analysis  gave  Packard:  SiO,  59-72.  Fe,0),FeO  S-ff, 
HnO  0-64,  HgO  26  42,  ign.  4  18  =  99-58;  formula  deduced  H.(Hg,Fe)a(S10«)i.  From  tlw 
Champion  mine,  Beacon  P.  O.,  Michigan. 

A  magnesium  silicate  near  talc  In  composition  occurs  In  Irreeiilnr  veins  and  streaks  of  a  brigkl 
blue  color  in  silver- bearing  limestone  near  Silver  City,  New  Mexico.  Ab  separated  it  is  dull 
earthy,  resembling  vivianite.  An  analysis  gave:  SiOi  63-43,  MgO  28-68.  ign.  6-47,  AUO*  (ti^ 
FeO  0-99,  Na,0  014,  E,0  016  =  98  97.  R.  L.  Packard.  Proe.  NaL  Una.,  17,  19^  1894.  TU 
miueial  baa  been  called  mUw  uttramartM. 

TalkknebeUte,  Talc-knebe1!te.   X.  /.  IgeMrdm,  Jb.  Mlu..  1,  248,  1890.— See  KnMiU. 
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TAHTALm,  pp.  781  €t  ara.— Ciystali  from  Pnris,  Me.,  with  G.  =7-36,  agree  closely  with 


columbite  fn  aagles  (Ftg.  1);  forms  a.  b,  c,  m,  d  (7S0).  g  (180),  o  (111),  n  (168), 
C.  H.  Warren.  Am.  J.  Sc.,  6,  133,  1898.  These  results  show  the  correctness 
of  the  position  taken  in  Dana's  Mln.  (1.  c.)  in  regard  to  the  relation  of  tnie 
tantaltte  and  columbite.  as  also  of  the  former  to  "  skogbOIIte  "  and  "  IxlolUe." 
BrOgger  has  now  proved,  further,  that  the  supposed  orthorhomblc  iron  tanta- 
llte  (skogbOIite  of  NordenskiOld),  which  most  authors  have  vainly  tried  to 
brlDg  into  correspondence  in  form  with  columbite,  la  in  fact  tetragonal  and 
Identical  with  loplofttf.  The  crystals  (Figs.  1,  3,  Min.,  p.  786)  are  twins  elon- 
gated parallel  to  e  (101)  aa  tw.  plane  (r  =  Ul ,  etc.).  In  axial  ratio  and  bablt 
they correepond  to  mo8sIte(tbls  Append.,!).  48).  Yld.  BkrifL  I,  Matb.-nat. 
Ehisse,  No.  7,  1897,  Cbrlatiaoia.   See  also  TapMite. 

Analysis  from  Finland.  Khniahcbov,  Vh.  Mto.  Ges..  31,  415, 1804. 

See  also  Mettite. 


1. 


TAFioun.  p.  7S8.— Crystali,  In  part  twins  (Flea.  1,  3).  with  Q.  =7-67-7  68,  occur  at 

Topsham,  Me.,  C.  H.  Warren,  Am.  J.  Sc.,  6,  131, 
1898.  The  twins  are  elongated  |  «  (tw.  pi.),  simi- 
larly to  some  nitlle,  cf.  Mln.,  p.  1047.  Similar 
twins  exist  with  the  taploUte  of  NtHway  formerly 
called  tantallte  (skogbOlite).  see  TanUUiU. 


Taptolite,  Topaham.  Me. 


Taraaplte.— A  variety  of  dolomite  from  Tarasp, 
Switzerland,  apparently  the  same  as  micmite  (Mln., 
p.  371).  cf.  C.  T.  John,  Vb.  O.  Beichs.,  67. 1801. 

Taylorit*.— This  name  (already  In  use,  Mio.,  p. 
895)  has  been  given  by  W.  C.  Euight  (Eng.  Mog. 
J.,  63.  600,  18^  to  an  unctuous,  green isb-jellow  to 
cream-colored  clay  with  G.  =  3*183;  composition 
variable.  Forms  beds  In  the  Cretaceous  shales  of 
Bock  Creek,  Albany  Co.,  Wyoming. 

TsmfAxnTB,  pp.  187,  1040  — A  massive  variety  occurs  at  the  Mollle  Gibson  mine,  Aspen, 
Colorado,  associated  with  polybaslte  (see  p.  S4,  tbis  Appendix).  Analysis.  Penfleld  :  (G.  sr  4'S6), 
8  35  04,  As  17-18.  8b  0*18,  Cu  35-73,  Ac  13-65.  Zn  6-90.  Fe  0-42,  Pb  0-86  =  00-00.  Also  stated 
to  occur  near  Central  City  and  at  the  Frcelaud  lode  and  Crocett  mine,  Idaho  Springs,  Colorado. 
FenfieUt  and  Pearce,  Am.  J.  Sc.,  44,  18,  1802. 

Occurs  In  Barrie  townsbip,  Frontenac  Co..  Quebec,  Hoffmann.  Rep.  G.  Canada.  6,  28R,  1803-8. 
Also  at  the  Avoca  claim,  Bonaparte  river,  Lillooet  distr.,  Br.  Columbia,  <Md.,  9,  18R,  1896. 

Bee  also  Binnite;  whidi  li  stated  to  be  identical  with  tennanilte. 

TrruDTMiTB,  p.  80.— Analyses  by  W.  Muthmann  and  S.  Schroder,  of  specimens  from 
Orswltza  and  Schubkau  give  the  same  composition,  Bf)(Te,S}i  or  2BiiTe(.Bi|St.  Zs.  Kr..  29, 140. 
1897.   Analyses  below  after  deducting  gaugue.  In  1,  11  p.  c;  in  2,  0-5  p.  c. 

Occurs  with  altaite  and  hesslte  near  Liddell  creek,  Knslo  river.  West  Kootanie.  Br.  Columbia, 
Hoffmann,  Rep.  G.  Canada,  8,  lOR,  1806.  Analysis  by  Johnston  (8  below  after  deducting  8-6  p.  c 
quartz). 

O  Te    Se  S 

1.    Orawitza  f   85-48   —  4-49 

3.    Schubkau  7  095  |  85  48  (r.  4-31 

8.   Br.  Columbia  87-39  (r.  4-46 


Bl 

69-14  =  99  06 
60-38  00-97 

58-60  Pb  8-68,  Ag  0  04,  Tl  ir.  =  100. 


Tetragophosphita.  L.  J.  IgeUtrom,  Zb.  Eryst.,  25,  433,  1895.  A  supposed  new  phosphate 
renembling  lazulite,  occurring  at  HorrsjOberg  in  a  quartzose  nick  carrying  cyanite.  In  four-sided 
tabular  crystals ;  color  bright  blue;  transparent.   Two  analyses  gave  somewhat  discordant  results; 

P.O.  A1,0.  FeO.MuO       Mg.UO  H.O 

86-98  40  00  9-51  7*60  fi-96  =  99-89 

88-64  41-81  0-61  6*54  8  30  =  100 

Tbtrahedritk,  p.  187,— Crystals  from  Framont  described  with  new  forms,  (771),  (ll-il*8), 
(81*30-30).  Brunlecbner  [Inaug.  Diss.,  Blmsshurg,  1803],  Zs.  Er.,  24,  628,  1895. 

A  variety  containing  lead  (9-88  p.  c.  Pb)  occurs  at  the  Antelope  claim.  West  Eootanle,  Br. 
Oolumbla  (anal,  by  Johnston).  Hoffmann.  Rep.  G.  Canada,  7,  12R,  1894.  Occurs  also  (8-00  p.  e. 
^g)  near  Slcamona.  Shuswap  Lake,  Br.  Columbia,  Hoffmann,  Rep.  G.  Canada,  B,  66R,  1880-00. 
With  gold  ores  of  C^lfomia,  Turner  and  Lindgrcn,  Am.  J.  Sc.,  49,  879,  1895. 

Specific  heat  determined,  also  of  other  sulphur  compounds,  A  Bella.  Kacbr.  Oes.  GOttingen, 
811,  1801. 
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Thal^nite.    Bfiudiekx,  Q.  FCr.  FOrh..  20,  808,  1898. 

MoDncltiiic.  Axei  d  -.t  :  i  -  :  1  :  0  603  ;  0  -  80-3*.  Fonns :  a  (100^  i  (010).  e  (001V 
f»{110), /(oai).  «  (Un.  d(Ul).  A(811).  Angles :  aw  48'7',  od  =  TS*  O*.  M  =  M-r.  Ciystth 
tabular  |  a,  in  \wl  prUmiilic  |  h. 

Ctimvage  none.  FraPturo  uneven  to  spliolcry.  Brittle.  H.  =  6-5.  G.  =  4  227.  Color  flonh- 
rail.  Oirticany— .  Ax  pi.  nearly  i  Bx.  i  a(lOO).  Imlicea  for  Na.  a  =  1  7:112,  ^  =  r737.j, 
^'  =  1-7436.    2H.j-Hl'36',  2V,,-fir3r>'. 

Coinp<>8itfon,  lijY^SiiO..  or  H,G.3Y,0i  4SiOi.  Analyses:  1,  of  fresh  mntcrial;  2,  of  wcatbeiid 
materitU. 

BiO,     T,0,'   Fc.O,  Al,0,(Bc-0)    CaO     MgO     Na.O    8nO     n,0    CO,  X* 

1.  39-88     63-!W     0110         0-45         0-49     0  31      0  26     O  '-iS     3-08    1  04    1  40  ^  99« 

2.  37-69     58-58     1-51         0-35         3  19     0  40      107     0  32     3  70    3*^    3  30==  100  53 

•RsOi  -  245-8    ^Helium,  etc. 
The  niimbprs  e\ven  are  llip  rnrnn  of  two  to  Ave  determliiatloas. 

Occurs  wtlh  fluoeerite  nt  0<irerhy  tit  DnIecHrlis.  Sweden.  Named  after  Prof.  R.  Thai  en. 
Related  to  yttrlaUte  (Mlu.,  p.  613).  niwlandlte  (p.  1047),  etc. 

Tbalitb,  p.  683.— ExamlDcd  by  N,  H.  Wlncliell  (aoal..  Peue).  Amer.  Geo!.,  33,  41,  18V9. 

Thaumabitb,  p.  698.— From  West  Pntcrson,  N.  J.,  described  by  Penfleld  and  Pratt.  Occurs 
to  trap  associated  wilh.pcclolilo,  npopbylliie.  and  vitrious  zeolites.  Forms  a  loose  sgi^gaie  nf 
prismatic  crystals  (bexagoual).  O.  =  1-875-1*887.  Color  white.  Index  =  l*512{Mra.  Anal- 
ysis: 

Bi<>«        CO.         SO.         CrO         H>0        Na,0  K,0 
(I)  9-36         6-83         13-44         27*13         43  77         0-89         018  =  99-99 

This  agrees  closely  with  earlier  results.  As  regards  the  water,  13  molf^ules  po  off  at  150*  and 
are  reimrded  as  being  water  of  crystallization,  hence  the  formula  [(CaOH)COiir(CaOH)SO>]. 
[(CaOH)nSiO.]  F  13H.0.    Am.  J.  So.,  1,  329,  1896 

Also  described  by  Bftc-kstrf^in  from  BIcottTing,  MykOpIng,  Sweden;  associated  nith  apt^yl- 
Ute.  O.  F6r.  FOrh.,  19,  807,  1897. 

See  also  uote  by  Pisaul.  Bull.  Soc.  Mln..  19,  85,  1896. 

Thenarditr.  p.  895. — Pseudomorphs  after  mirabillte  from  Aunsee  In  the  Snlzkammergiit  ..re 
described  by  Pelikau;  also  pyram'dnl  crystals  r(lllt  with  the  new  forms  •(118)  and  u  (190); 
theae  yield  the  mean  axial  ratio,  d:  A:  ^  =  0-6970 : 1  •  1  3541.   Min.  petr.  Mitlh.,  12,478. 1891. 

Thohbonite.  pp.  607.  1060.— Crystals  fn»n  the  Tulferthal,  Tjrrol,  described,  Habert,  2a.  Kr., 
38.  254,  1897. 

See  also  BagoHte  and  Ltntoniit. 

Thorite,  pp.  488,  1050.— Crystals  from  Arendal,  described  with  e  (001).  Hamberg,  G.  Ftir. 
Ffirli..  10.337,  18U4. 

Occurs  in  graulte  of  the  Trotter  mine.  Tranklhi  Furnace,  K.  J.,  Kemp,  Trans.  K.  Y.  Acad. 
Sc..  13,  76.  tm. 

Tiflfanyita.  O.  F.  Kune,  Tmns.  N.  T.  Acad.  8cl.,  14.  260,  1805.  A  name  proposed  for  a 
bydrornrlmu  assumed  to  l>e  present  In  certain  diamonds,  namely,  those  which,  on  this  aorount, 
exhibit  fluorescence  and  phosphorescence.   The  substance  apparently  baa  a  blaiah-white  color. 

TUaslto,  Fluor-Adellte.   It.  ^offren,  G.  FSr.  FOrb.,  17,  291,  1899.    Masrire.  gmniilar. 

71envnge  !n  one  direction  (.'!)  distinct,  in  three  others  (B,  C. -27)  less  so.  O.  =  8*38.  Luster  rvsinoto. 
m  cleiivuge-Burfiicea  viireous.    Color  gray  with  a  tinge  of  Tiolet.   A  section  |  A  and  Bx^  diows 

the  nx.  plane  lDcIine<1  19°  to  Bawd  28°  to  0. 

Composition  (MgF)CaAaO( ,  or  analogous  to  adelite  (p.  1)  with  fluorine  instead  of  taydioxyL 

Analysis,  Mauzclius: 

A«,0,  r,0,    FeO    MiiO     CaO       HirO    Na,0    H.O      F  CI 

50-91    tr.    0  14   0  16   25  32   18  32   0  20   0  38   8-24   0-02  =  103*68  lees  (O  =  F)  8-47  =  109-U 

Occurs  at  L&ngban,  Sweden,  with  benelilte  and  calcite  In  veins  In  the  maaeanlferous  (bausmao- 
aite)  dolomitic  limestone.   Named  after  the  Swedish  mining  engineer.  Daniel  Tiias. 

TiTANiTK,  p.  713  — Crvstsls  from  rAuvitel,  Isfre.  France,  slmw  the  new  forms  (8-3-20)  aad 
(888),  Termivr,  Bull.  Roc' Min.,  19,  81,  1896.  Crystals  from  Tyrol,  Wciuscheuk.  Zs.  Kr.,  26, 
603.  18--6. 

Pyroclectricliy  invcsiigaled,  Traube,  Jb.  Mln.,  Beil.-Bd.,  11,  209,  1897. 
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Ocrtiri  ns  a  promlDent  conatituent  of  the  "  titaaile-gnelsa "  from  near  the  Brenner  Faw  In 
ry  rol,  Rmlewvk,  Hin.  petr,  Mhth..  17,  644.  1897. 

A^rtlflcfal  formation,  Michel,  C.  a,  116,  830,  1893. 
S«c  also  NeptunitA 

Topaz,  p.  492.— Oryat.— Alabashka,  new  form  (338).  JeremejeT,  Vh.  Mfn.  Ges.  St.  Pet.,  27, 
4i?».  1891,  aad  Zs.  Kr,  22.  74.  1893.  Ilmen  Mis.,  new  forma  (890).  (580),  (415),  (10-3-13), 
(H-^-lS).  (116)?.  and  otlicra  doublfiil.  Souheur,  Za.  Er.,  20,  232,  1893.  Japan.  Matthew.  Bch. 
>Iii>es  Q.,  14.  53.  1893.  Japan  and  New  Boutli  Wales,  IlaLu.  Zs.  Kr..  21,  834,  1893.  Mino, 
Japnii,  T.  Hlkl,  J.  Coll.  Sc.  Japno,  9.  69,  1895.  KGIilerloh  quarry  near  Reenersreuth,  flchtelge- 
bii-ge.  ftmna  (9-9*20),  (11112)'?,  Baeklnv,  Ber.  Senckenberg.  Ges.,  147.  1896.  Crystals  in  collec- 
tion of  U.  S.  National  Museum,  Eakle,  Froe.  U.  S.  Nat.  Museum.  31.  861,  1896. 
1  nvestientloD  of  iiicliistoas,  Tolstopiatov,  Vh.  Miii.  Oes..  33,  289,  1895. 

Ilnieu  Mis.  and  Adun  Ctmloa,  opti(»l  characters  determined,  Tliaddleff,  Zs.  Er.,  23,  536.  1894. 

Occurs  abundantly  in  colorless  crystals  in  atluTiiil  aanda  of  district  of  Bainog  PadaDS,  Pemk, 
X^acroix  and  Sol,  C.  R,  123,  135,  1896.  Occurs  near  Palestine,  Texas,  in  rolled  cryaials,  Eunz, 
Trans.  N.  Y.  Acud.  Sc.  13,  144,  1894,  and  Ant.  J.  Sc..  47.  408.  1894. 

Synthetic  experiments.  A.  Reich,  Ber.  Ak.  Wlen.  106  (1^.  105, 1896;  Monatsh.  f.  Chemle.  17, 
1-49.  1896. 

By  a  aeries  of  acciirale  analyseB,  Penfleld  and  Minor  (Am.  J.  3c. ,  47,  S87,  1894)  have  shown 
tliat  the  ratio  for  SIO. :  AtiOi ;  F  +  OH  ia  constant,  viz.  =  1 :  1 :  3,  but  the  amounts  of  fluorine 
and  hydroxy!  vary  widely.  This  ratio  gives  the  formula  [Al(F,OH)l,8iO«  or  AI(P,OH),AlSiO,. 
With  the  change  in  the  relative  amounts  of  fluorine  and  water  vary  aiso  the  specili«  gravity,  crys- 
tnllngraphic  n.\i!S,  and  optical  characlors.  Crystals  from  the  Thomas  Riinge.  Utah,  contained 
»lnn)3t  no  water  (019  p.  c.  with  20  37  F);  they  have  G.  =  8-565,  2E,  ~  Vi5'  53'  and  y  -a  = 
O-0104.  Crystals  from  Minaa  Geraes.  Brazil,  gave  3-46  HiO  and  15*48  F;  for  them  G.  »  8'68a. 
2E  =  84'  SS"  and  X  —  a  =  0-0061.  Btetweea  these  extremn  fall  crystals  from  Colorado,  Japan, 
BIbcrift,  Saxony.  Hafne.  The  presence  of  water  has  also  been  detenulued  by  Jannasch  and  Locke. 
Zs.  auorg.  Cb.,  6,  168,  821,  18M.  and  Am.  J.  Sc.,  47.  886,  1894. 

ToKBESNiTK,  p.  856.— Btching-flgures  indieate  monocllolc  symmetry  T.  L.  Walker,  Am.  J. 
Sc..  6.  41,  1898. 

TouRMAUNB,  pp.  551.  1060.— From  Elba,  monographs  on  the  er^talllzatlon  (new  forms 

(3*0-2-11)  and  (S'1-6-1) )  and  physical  cliarnctera,  especially  the  refractlTe  indices,  also  pleochrolsm, 
^>ecific  gravity,  hardness,  etc.  G.  D'Achiardi,  Att.  Snc.  Toac,  Mem..  Pisn,  13  .  229,  1894.  also 
Proc.  Verb.,  March  4,  1894,  and  16, 1896.  Isola  del  Glglio,  investigation  of  sections  |  i.  showing 
EOO"I  structure,  idem,  Annnl.  Univ.  Tosc,  22.  1897. 

Etching-figures  investigated,  Traube,  Jb.  Mio.,  Beil.-Bd.,  10,  400,  1896 ;  also  Walker,  Am.  J. 
Sc..  6, 178,  1898.   Secondary  enlargement  in  itacolumiie,  Derby.  Am.  J.  Sc.,  B,  190, 1898. 

Dichroism  for  infra-red  waves.  E.  Merritt.  Wled.  Ann..  66,  49,  1895. 

Anal.— Urulgn,  Siberia,  Prendel.  Zs.  E.r.,  20,  93.  1893.  Euhrau,  Bohemia.  Katzer;  also 
from  Beultz,  Formdoek,  Min.  petr.  Mitth..  12,  420,  1893.  Nevada  Co..  California,  W.  H. 
Melville.  Bii)l.  U.  8.  G.  Surv..  90,  89,  1893.  Caprera,  Fasolo  quoted  by  Lovlsato,  Rend.  Accad. 
Liur.,4(l).  84.  1895. 

OcctirreiK-c  of  tourmaline  schists.  Belcher  Hill.  Colorado,  H.  B.  Fatton,  Bull.  O.  Soc.  Amer., 
10.  21.  1899. 

Comp. — Penfleld  and  Foote  (Am.  J.  Sc.,  7.  97,  1899),  on  the  basis  of  two  new  aoalyses  of 
■widely  ilifferent  varieties  (quoted  below)  which  were  carried  through  with  great  care  on  ma^id 
of  tilisolute  purity,  and  also  after  a  dlscussIoD  of  many  other  trustworthy  analyses,  arrive  at  the 

conclusion  that  all  varieties  of  tourmaline  can  be  referred  to  the  ahiminium-boroBillcic  ncid 

H,  AU(B  OH),SitOi*.  More  simply  put,  the  acid  derived  Is  HitBiiSiiOn.  the  ratio  of  H  :B,Oi: 
8)0i  beinir  20  :  1  :  4.  The  constant  relatiOD  between  the  boron  and  silicon  deduced  by  oiher  ana- 
lysts is  fully  ronflrmed.  Of  the  analyses  of  others  (for  the  most  part  quoted  in  Min.,  op.  654,  655) 
Ihe  siTies  by  Riggs  ngree  closely  witli  the  above  ratio;  this  is  also  true  of  those  by  ^nnasch  and 
Kalb;  the  nnnlynes  by  Rammelsberg  are  (as  stated  by  him)  low  in  water  and  require  correction  for 
the  oxidation  of  the  iron.  Corrected  Is  these  points  thuy  also  conform  to  the  above  ratio.  The 
new  analyses  by  Penfleld  and  Foote  are : 

O       810,  TiOi  B,0,  AI,Ot  F«0  UnO  HgO  CaO  NoiO  K,0  L1|0  H,0  F 

I.  DeKalb,eolorInt       S>0«  ] » n  0  05  10>81  tt  CS  0-S9  —  14-S8  Z  4»   I  SS    0  06    —    S  W  O-SS.101-11 

deduct  (F=  O)  0-8»=100'n 

2.  HaddamHeck.]7reen  S'OBO  I  M-H  0'08  11-00  »■»  8-14  S  OO   0-1&  ]-SS    S'lO     —    1-64  S-IO  118=101-00 

deduct  (F=  O)  0-48=10001 

The  composition  has  been  also  dlsctused  by  Eenngott.  Jb.  Min.,  2,  44,  1892,  and  by  Rhelneck. 
Zs.  Kr.,  82,  53,  1898.  . 

Triphtlitb.  p,  769. — The  Influence  of  varying  amounts  of  Iron  and  manganese  in  trlphyllte 
and  lithiophilite  has  been  minutely  iuvestigated  by  Penfleld  and  Pratt,  Am.  J.  Sc.,  60,  887. 1895. 
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mpnhylU.   S.  Omak  and  0.  T.  iVfiM*,  Hla.  Mag.,  11,  803, 1807 

In  fraspetits  in  gravel,  tbese  are  mlcro-crystalllae  aggregates.  6.:=6-82.  CoI<w  doll  EncDiA 
yellow.   Streak  CRiinrv-yellow,   Traiisluceut.    Refrlngeace  and  birefriDgeDce  ^ubL 
Compoiiiliou,  probably  3F«0.8b«Ot.   Analysis.  Prior 

Sb.0.        FeO        CaO        S10.        A1«0,  TiO. 

66-68         27-70         0-82  1-35  1-40  0-86  uodeL  1-19=  100 

From  the  ctnoabar-bearlng  gravels  of  Tripiifay  Dear  Ouro  Prelo,  Minas  Geraes.  Brazil  Awn- 
dated  witb  the  new  species  lewuite  and  de'-bylite ;  also  xenotime,  monazlte  cyanite,  luiil^  Wiu- 
tite,  maguctlte,  etc. 

Tboiutb,  pp.  73, 1051 .—See  I^hotUe, 

TecHEFFKiNiTK,  p.  718. — On  th«  occurrence  in  India,  see  Mallet,  Rec.  G.  Surr.  India,  45. 121 
1893.    Tlie  original  locality  is  shown  to  be  Kanjamalai  Hill  in  tbe  Balem  district.  Southern  lodi, 

TuRQUOlB,  p.  844.— Analyses  from  New  Mexico  and  Persia,  Camot,  Bull.  Boc.  Min.,  18. 
119. 1896. 

Occura  In  the  Jarilla  Mts.,  Dofia  Ann  Co..  K.  U.,  Hidden,  Am.  J.  Sc..  44,  400.  1893. 

Ttrolitb,  p.  889. — Church,  working  again  upon  material  examined  In  1878  (J.  Ch.  Boc.,  27. 
108)  seems  to  prove  that  tbe  mlueval  (from  TalkensteiD  or  Libetben?)  in  fact  coDtains  CaCUi 
(11  p.  c.)  as  an  essentinl  ingredient ;  of  tbe  total  watei  (16-^  p.  c.)  5-S8  p.  c.  was  loat  In  ncuo 
aad  3-4U  at  100'  C.   Hin.  Mag.,  11.  6, 1899. 

Ttbohite,  p.  166.— Analysis,  Colorado,  Hillebrand,  Am.  J.  Sc.,  7,  SI,  1899. 

A  partially  described  yttrium-calduin  fluoride  occurs  with  the  nstrophyllite  of  W.  CberenGc 
Cafion,  El  Paso,  Colorado,  Gentb  and  Penfleld.  Am.  J.  Sc..  44.  886, 1882^  Granular.  CTystftlliDc 
cleavable.  H.  =4.  G.  =  4-816.  Color  white,  grayisb  or  reddish  white.  Analyas  (Gentb)  an; 
CY,Er),0. 47-58  (at.  wght.  126),  CeO,  0-83,  (La.Di),0,  1-56,  CaO  19  41,  Ign.  1-67.  Fe,0,,  F.  etc, 
undet.   Tbe  formula  suggested  ia  CaF,.(T.£r,Ce,La,Di)F,. 

CiNTAiTE,  p.  1020. — For  description  of  tbe  occurrence  and  pT(^rties  of  this  hydrocarfaoa 
(also  called  giUonUe),  see  Locke,  Trans.  Am.  Mng.  Eng.,  17,  163.  1888,  and  Eldridce,  U.  8.  & 
Surv..  17tb  Ann.  Rep.,  Part.  I,  pp.  815-945,  1896. 

Ukahihite.  p.  869. — Tbe  varieties  elewite  and  brdggeritg  yield  helium  (and  other  gnsHL 
Ramsay,  Proc.  Roy.  See.,  68,  66,  81,  1895  ;  69,  825,  1896.  Also  Ritmsay  and  Traven,  ibid.,BD, 
448,  1897.  Lockyer.  ibid.,  68,  67,  113,  116,  193,  193;  69,  4.  1895  i  69,  843,  1896  ;  (and  otbfr 
minerals)  60.  183,  1896.    Tilden,  ibid.,  69.  318,  1896    Lauglet,  Oefv.  Ak.  Stockb.,  62.  211.  im. 

Regarded  as  containing  tbe  new  substances  polonium  aud  radium.  M.  and  Hde.  P.  Curie  and 
G.  Bermont.  C.  a,  127,  176,  1215,  1896. 

Analyses,  Llano  Co..  Texas ;  Marietta,  8.  C,  YIlleneuTe,  Quebe&  JohsnnEeorgenstadtk  W  E 
Hillebrand,  BulL  IT.  8.  G.  Burr.,  90.  33,  1803. 

Uranotil.  p.  699.— On  the  crystalline  form  (triclinic),  Pjanitzky.  Zs.  Sr..  21.  74,  I8B8 ,  ala 
Jb.  Mia..  2,  349  ref.,  1896. 

Urbanite.   2^.  l^dgnn,  Q.  FOr.  FOrb..  14,  261, 1893 ;  Ball.  Q.  Inst.  Upwila.  3,  77. 10«L  18M 
1.  Lindesite,  L.  J  Igletirdm,  Zs.  Kr.,  23,  690, 1894. 

MonocUnlc,  belonglDg  to  the  Pyroxene  Group.  Axes  (SH^rmV 
d  :5  1-1009  : 1  .0-6058,  fi  =  72°7.  Forms:  a  (100).  A  (010^ 
m  (110),  p  (iOl).  r  (053),  «  (111),  n  (321).  J  (IIU  o  (221);  tlx 
doubtful,  X  (833  or  433),  p  (6l4).  Angles :  mm-'z^  93*  40',  i«i'= 
48°  28',  mu=  44°  5',  m's  -  59°  6*  (calc,  Sj  ). 

Habit  pyrBmidal,  u,  »  prominent  {Fig.  1).  Cleamge,  pris- 
mntfc  (m)  distinct ;  c  less  BO.  H  =  .  5-6.  G.=  3-53  (L.),  S  KtG  ). 
Luster  vitreous.  Color  brownish  black  ^L.).  cliestnut-browD(G.). 
Streak  light  brown.  Faintly  translucent.  Strongly  pleodirolc 
a  brown,  b  yellow-brown,  c  yellow.  Ax.  pi.  I  b  (010).  a  A  ^  = 
+  16*(L.)to28'(G.). 

In  composition  a  metasllicate  corresponding  to  (Ca,M^iOi 

(diopside)  4-S  NaFe(S10i)i  (acmlte).  Analyses,  R.  Hauzellus,  quoted  by  BjSgren  (Boll.  O.  latt. 
Upsala,  1.  c.): 

SiO,  TiO,  Al.O,  Fe,Oi  FeO  MnO  CaO  MgO  K,0  Na,0  H,0 

1.  L&ngban  51-61    —     0-74   27-34   0  54    1-73  4-90  3  75  0-80    10  59  0-90=101 -36 

2.  Glakarn   49  21    0  06   1  37   25  35   0  50   6-71   5-68  1-89  0  40     8  95  1 05  F  0-20=100^ 

B.B.  fuses  with  difficulty  to  a  magnetic  slag.   Only  slightly  attacked  by  adda. 
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Occurs  at  L&ngtMD,  Sweden,  In  caTities  lo  grnnular  hematite.  TbU  mineral  was  apparently 
earlier  (1865)  mentfoned  Xnj  Breitbaupt  and  analvzed  by  Winkler  (cC  Sjogren).  It  had  been 
confounded  with  scheflerlte  (troo-flchefferite).  Also  found  at  Qlakftrn,  province  of  Otebro,  as 
idiomorpliic  grains  In  a  mixture  of  yellowIsh-whlte  feldspar  and  rbodoutta.  This  mineral  was 
pirtly  luTeetigated  by  Igelstrfim  (1.  o.)  and  CftUed  UndaUt.  Named  after  the  Swedish  inTesUgator 
Urban  Hjftme. 

UtahUte.— flee  ForMs: 


YALBiinTB,  p.  106.— Shown  by  Petr^o  to  be  a  mixture  of  coTelllte,  pyirbotlte,  hydrotalcfte^ 
slderit^  spinel  and  probably  llmonite.  O.  FOr.  FOrh..  20, 188, 1808. 

VaUiiU.  0.  CMdro,  Bull.  Acad.  Belg.,  39,  508.  1805;  33.  686,  18M.  A  colorless  or  pale  red 
nrtborhombic  ampbibole  accorapnnylng  the  violet  tremolite  of  Edwards,  N.  T.  In  prismatic 
crystals  with  a  (100).  m  (110),  x  (920)r,  (021)?  ;  mm'"  =  54°  SO*.  Cleavage  m,  also  (accurdiug  to 
the  author)  parallel  to  the  pinacoids,  and  several  brachydonies.  H.=  4'6.  0.=  2'68.  Opticallr 
negative.  Ax.  pi.  |  b  (010).  Bx.  x  a  (100).  2E  =  90*  ZS*,  3V  =  SI'  approx.  y-ff  =  0-OOS6. 
Compodtion  RSiOi  or  that  of  anthophyllite,  deduced  from  the  analysis  by  Benard  :  SiOi  58 -02, 
UgO  37*99,  CaO  5-04.  Fe.0. 1-S8.  HnO  9*88,  K,0  0*89,  HiO  818  »  99-28.  Easily  fusible  to  a 
white  o^ue  bead.  Named  after  De  la  Vallde-FoueBln. 

Varibcitb.  p.  834.— From  near  Lewlston,  Cedar  Valley,  Tooele  Co.,  Utah,  compact,  nodular 
or  crypto^rystalllue,  color  bright  green;  analysis,  B.  L.  Packard  6.  3*62:  PiOt  44*40. 
A).0.  [32-65].  H,0  33*95  =  100.  Am.  J.  Sc.,  47.  3B7,  1804.  This  vatbdte  has  been  called 
utahlUe.  see  O.  F.  Euna,  ISth  Ann.  Bep't  U.  8.  O.  Siut.,  1894-^  Part  IV,  p.  60S.— Bee  also 

WartUte. 


VEBmcuLiTES,  p.  664. — A  hydro-mica,  largely  but  not  wholly  altered  to  vermtcniite,  from 
Rocky  Hill,  N.  J.,  has  been  analyzed  by  F.  W.  Clarke  and  N.  H.  Darton.  It  is  unusual  in 
coDtuning  a  large  percentage  of  Iron  (FetOi),  and  a  ferric  muscovite  is  suggested  as  part  of  the 
unaltered  compound.   Am.  J.  Sc.,  7,  80S,  1890;  « 

VESCTiAinTB,  p.  477.— Oryst— Mte.  Somma  and  Zerm&tt,  new  forms  (observed,  except  B, 
once  onlyl:  r{lO^.  fl(2S9),  F(562),  Tr(14-14-5).  i)(18-5-5),  if  (722),  -ff(ll-4-4),  also  (18-18  4)? 
Boecker,  7a.  Kr.,  20,  235,  1893.  Vesuvius,  P.  Franco,  Oiorn.  HIn.,  4,  185,  1898;  also  in  full 
in  Boll.  Soc.  geol.  Ilal.,  11,  No.  2,  1898.  Honogmpb  with  optical  determinations,  analyses, 
disctmion  of  composition,  etc.,  Weibull,  Zs.  Kr.,  35,  1,  1805.  Frlcdeberg,  Silesia,  Qraber,  Min. 
petr.  MItth..  17.  884,  1897. 

Optical  cliaracten  fully  discussed,  Klein,  Jb.  Uin.,  3,  106,  1895. 

Oomp. — Urn),  aoalysls  of  a  chromium- bearing  variety  (3  81  p.  c.  Cr,Ot),  Bofla  Rudbeck,  O. 
FOr.  F5rh..  16,  607,  1^8.  Harstig  (4  81  p.  c.  MnO)  and  Vaticfaa  (aofil.  by  Hauzeliiis),  discussion 
of  the  compoeltioD  of  the  species  fn  general,  Hj.  Sjogren,  O.  FOr.  FCrh.,  17,  267,  180S.  Aualysea 
and  disciiBsioD  of  compoanlou,  Jannasch  and  Weiugarten,  Zs.  anorg.  Ch.,  11,  40,  1896.  Conu 
positiou  discussed,  Rammelsberg,  Jb.  Min.,  3, 157,  lEM.   See  also  Weibull,  above. 

ViOLAH,  p.  856.— See  Pyroxem,  p.  67. 

VmAmTB,  p.  814— OccuTTence,  origin,  etc.,  in  province  of  Drenthe,  Netherlands  O.  M.  Tan 
Bemrnelen,  Arch.  N^erland.  Harlem,  30,  35,  1697. 

Occnrrence  in  the  MecUenburg  moors,  A.  QBrtner,  Arch.  Yer.  UeckL,  61,  1897  (and  Inang; 

X>i8a.,  Rostock). 

Wardite.   J.  M.  Daviaon,  Am.  J.  Sc.,  2,  154,  1806. 

Massive,  encniflting;  with  concretloDery  structure,  in  part  oolitic.  H.  as  0.  G.  bS'77.  Loiter 
▼itreous.   Color  light  green,  bluish  green.    Strenk  white. 

CompoeittoD,  2AUOi.PiOt.4HiO  or  Alt(OH),PO. 4H,0.   Analysis,  Davison,  I.e.: 

P.O.        Al.O.        CuO       FeO       MgO       Na,0      E«0  B.O 
84*46        [88-26]        0*04        0-76        2*40        5*98        0*34        17*87  - 100 

(^urs  encrusting  caTities  In  nodular  masses  of  the  Tarisdte  from  Cedar  Valley,  Utah 
(see  aboreX   Named  after  Prof.  Henry  A.  Ward  of  Rochester,  N.  Y. 

WatsIiUtk,  p.  843.— Crystals  described  from  Arbrefoutaine,  Belgium,  O.  Cesftro,  Hem.  Acad. 
Selg.,  63,  1807. 

Analyses  bv  Camot,  0.  R,  118,  905,  1804. 

Occurs  at  tne  Dunellen  phosphate  mines,  Marion  Ga.  Florida.  Uoses  and  Luquer,  6ch.  Hlmi 
Q..  13,  388,  1893. 


Digitized  by  Google 


72 


APPBNDIZ  1. 


WetawlU.   BUkMr,  2a.  Er.,  34, 13S.  1891.— See  Andorttt, 

Weldita.  F.  M.  Krarue  [Proc.  R.  Soc.  Tasmaofa,  1884]  quoted  by  Petterd,  Catalogw  of 
HlneraU  of  Tasmania,  p.  94,  1896.  A  white,  autorpbous  substance,  conlainiog  cbieflj  nlica, 
alumina  and  Boda,  but  of  uDdetermtaed  composltlou.  U.  =  6*6.  Q.  =  2*98.  Occurs  wiifa  buuis 
of  quartzite  and  Is  probably  derived  from  the  alteration  of  a  feldtic  rock.  'Btam  tbe  Weld  rivcr 
Upper  Huon,  Tasmania. 


WeUfiU. 


1. 


J,  3.  Pratt  and  H.  W.  Foote,  Am.  J.  Sc.,  3.  443, 1897. 

Honoctinie   Axe8a:S:i  =  0*768:l;l-S45;  ^  =  53*57 
a.  =  001  A  100.  Measured  angles:  oe  =  58'  ST,  tat  =  58'  ir. 

aa  =  78°  6',  bb  =  90*.   In  complex  twinned  cfystala  (Figi^ 

1,  2)  aaiilogoiis  to  famllfnr  forms  of  bamiotomc  and  pbi:- 
lipsite.  but  without  striations  nu  the  ^-faoes. 

Cleaviige  none.  Briltle.  H.  =  4-4-5.  G.^a-aTS-S  WR 
Luster  vitreoiis.  Colorless  to  white.  Opilcally  -{-.  K 
refrtngence  low.  Bx.  1  ft  (010).  Bz,  aS=  —  ST.  Ax. 
angle  large. 

Composition.  RA1,81iO,,.SHtO  where  R  :=  Ba  :  Ca  :  K, 
=  1 :  S:  8.  This  requires:  Silica  42%  alumina  24-3.  barru 
e-6,  lime  7-8,  potash  61,  water  12-9  =  100.  WelMle  ib'j> 
fulls  into  the  Phllllpsite  Group,  conlainlug  less  water  tliao 
the  other  members  (cf.  Min.,  p.  571 ).  It  is  shown  funlirr 
that  it  is  to  be  expected  that  phillipsite  bhonid  cmit&m 
4H|0,  not  i^BaO  as  usually  accepted  (see  i%iUi>MtU) 


Analysis: 

SiO, 
f  43-86 


A1,0. 
24M 


BaO 
507 


BrO 
1-15 


CaO 
5-80 


MgO 
0-63 


K.0 

8-40 


Na.0 
1-80 


H.0 

18-85  =  lOOOl 


About  one  molecule  of  water  is  given  off  between  100^  and  200',  a  second  between  309*  antl 
SOD",  and  the  reoiaioderat  a  red  beat. 

B.B.  cxfollntes  slightly  and  fuses  at  2  6-3  (o  a  white  bead.  Yields  water  readily  in  the  ctostd 
tube.    Easily  dcc(A)posea  by  hot  hydrochloric  add  with  scpaniiiou  of  silica. 

Found  in  Bnck  Creek  corundum  mine  lu  Cliiy  Co.,  M.  C;  occurs  lo  small  crystals  with  chsim- 
zite  on  feldspar,  also  on  corundum.   Kamed  after  Prof.  H.  L.  Wells  of  New  Haven,  Coon. 

Webnbbitb,  p.  468. — As  n  contact  minernl  in  the  Adnmello  Qroup  and  discussion  of  compo. 
sEtion  (anal.),  SiUomon,  Mia.  petr.  Mitth.,  16,  159,  1895.  It  Is  argued  that  dipgre  is  to  be  regnrdid 
not  as  a  deflulte  scapolite  lypc  but  as  belonging  in  part  to  wernerite,  in  part  to  mizzouite. 

Wkbtanitb  (Vestanite),  p.  499. — Weibull  has  confirmed  Oroth's  suggestion  that  the  minersl 
la  an  altered  audaUisiie.    A  si^ecimen  examined  by  him  showed  a  itucleusof  andalusile  surrouDdM] 

by  pyrophyllite.    G.  FOr.  Forb.,  20,  57,  1898. 

Whartonlte.    S.  H.  Bmrnent,  J,  Am.  Chem.  8oc.,  14,  No.  7.    See  I^fritt. 

Whewri.litb,  p.  998. — Obtained  at  the  Venus  mine,  near  BrQx,  Schubert  (optical  drtermlna- 
tious),  Min.  petr.  Hitth..  18.  251,  1898. 

WicKCLKAHAZiTE.   B.  Gohcn,  Ann.  Mus.  Wien,  6,  157,  1891. 

WiLLBHiTB,  p.  460.— Fenfield  has  described  colorless  prismatic  cryitals  from  the  Xerriu 
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mine.  New  Mexico,  Tritli  the  new  forms  f  (0111).  v  (2iIS),  « (13^)  (Ffg.  1):  colorleas  rLonibo. 
Liedral  crystals  (Fig.  3)  fmm  Ibe  Sedalia  mine,  ^lida,  Colo.:  also  pale  green  priBmaiic  citsiaIs 
from  Frnuklla  Furnace,  K.  J.  (Figs.  8,  4)  with  h  (8lS0). « (llSS).  z  fSlSl).  Am.  J.  8<!.,  47,  800, 
1894. 

Etchiiig-flgures  iDTesligated,  Traube,  Jb.  Miii.,  Beil-Bd.,  10.  468. 1896. 
WiUyamite.    B,  F.  Pittman,  Proc.  R.  8oc.  N.  8.  W.,  27,  866,  1898. 

Isometric :  massive.  Cleavnge :  cubic,  perfect.  Fracture  uceveo.  Brittle.  H.  =  6'S. 
Q.  =  6*87.   Luster  meiulllc   Color  betweeu  Ua-white  and  steel-gray.   Streak  ernylsh  black. 

Compositloo  a  sulph-autlmoolde  of  cobalt  and  nickel,  CoSt.Ni8i.CoSb4.NiSb|.  Analysis, 
J.  C.  H.  Miogaye: 

S  Bb  Co  NI 

1.   16-64  66-8S  18-83  18  88  Fe,Cu  Pb  tr.  =  99-n 

3.   15-93  66-71  18  84  18-44  fV!,Cu,Pb  tr.  =  99-91 

In  the  closed  tube  yields  a  dark  red  sublimnte,  oiange  oo  cooliog;  Id  the  open  tube  sulpburoaa 
and  antfrnonlal  fumes;  also  the  latter  on  charcoal  fusing  to  a  globule.  Decomposed  by  uitiic  acid 
with  separation  of  antimooy  triozide. 

Found  at  the  Broken  Hill  mines  (io  Willyama  township),  New  South  Wales,  associated  with 
dyacrasite  iu  a  gangue  of  ctleile  end  siderite. 

WiiraBBBaiTB,  p.  970  — Bodsnmuls,  Banila,  analysei,  Thiel,  Zi.  Kr.  23,  395, 1891 

WiTBEBiTB,  p.  384.— In  parallel  growth  with  barite,  HOgge,  Jb.  Wn,  1.  263,  1896. 


WoLFRAxiTB,  p.  982.— Occunencc  in  Bolivia,  described  by  Fren»l,  analysis  by  SipAcz,  MIn, 


petr.  Mitth.,  16,  266,  1896. 

Occuia  (C.  H.  Warren,  priv.  coutr.)  iu  Lawrence  Co.,  South 
Diikolu,  in  small  brilliant  black  crystals  (Fig.  1)  in  a  highly  sili- 
ceous matrix.  Observed  forms:  a  (100),  c  (001),  e>  (010),  I  (310), 
m(llO),  »(7-ll-0j  new,  i  (102).  y  (101).  /(Oil),  J  (112).  The 
angles  show  a  close  agreement  with  those  eiveti  for  ordinary 
wolframite.  B.B.  the  crystals  show  no  reactlun  for  mangaDeae; 
they  are  hence  inferred  to  be  the  pure  iron  tungstate. 


WouaBEKoiTB.— See  ChaUotiibiU. 

WoLLAsTONiTE,  pp.  371, 1063.— Crystals  from  Bear  Harrisvllle,  N.  T.,  described,  Ries,  Trans 
N.  Y.  Aciid.  Sc.,  13,  146.  207,  1894. 

Nvw  Hiutford,  Oneida  Co.,  N.  Y.,  shows  strong  greenish-yellow  phosphorescence,  Hlllebrand, 
Am.  J.  Sc.,  1,  323.  1896. 

Occurs,  wiih  gehleuite  and  hexagonal  CiiSiO*.  in  slags  from  Pribram,  Ueberdey,  Zs.  Kr.,  26, 
19,  189*i. 

An  essential  constituent  in  apllte  from  Qu6rlgut,  AriSge,  Lacrolx,  Bull.  Soc.  Uin.,  21,  272, 
1898. 

Crystals  altered  to  pyroxene,  Diana.  Lewis  Ca,  N.  T.,  C.  H.  Smyth,  Jr.,  Am.  J.  Sc.,  4,  809, 
1697. 

WoLFENiTB,  p.  989.— Omt— Jarilla  Mts.,  Dofia  Ana  Co.,  New  Mexico. 'crystals  hemi* 
morpbic  (Figa.  1-8)  with p  (801)  below  only,  wblle  0  (001)»  u  (102),  « (101).  n  (111),  x  (818)  occur 

1.  a. 


both  above  and  below;  p  and  it  are  new  forms,  C.  A.  IngersoU,  Am.  3.  Sc.,  48. 103, 1894.  Loud' 
ville,  Mass.,  habit  varied,  in  part  hemimorphic;  new  forms  0  (1  -1-12),  y  (448),  A  (ISI),  Emersoi^ 
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Bull.  U  S.  a  Suit.,  12«  178.  189S.   Qomo,  Val  Beriana,  Italy  (with  (5*1^5)7),  ArtiaL  Brr. 

Min.  ItiU.,  16,  25,  1896. 

KlcliiDg  flguresdonotBhowIiemimorpblcBTinmetiy.  Trsube,  Jb.  Mia.,  Beil  -Bd..  10^457,  18Ml 
Observutiotu  oil  opHoal  auomalles.  A.  de  Gramoat,  Bull.  Soc.  Ufa.,  16,  127.  1^3. 


WuRziTB.  pp.  70,  1051.— Artif.  ctyA.  described,  Traube,  Jb.  Min..  Beil.-Bd..  8,  151. 18M. 


Xakthocontte,  p.  149.— Shown  by  Miera  (MIo.  Mag.,  10,  185,  1893.  and  Zs.  Kr.,  32.  433) 
to  be  mouoclinic  with  the  axia'.  nilio,  a  ;  S  ;  i  =  1-9187  :  1  :  1*0153,  /9  =  88"  47*.  Here  belono 
also  rittingeriie  from  Joachimsthal.  Common  forms:  e  (001).  m  (110),  (501).  (501),  p  (111  >. 
o(651),  P(ill),  6(551):  alHoadOO),  n  <0S8),  r(n3),  <(33S),  A  (S84),  and  on  ritlingeriie  /  (lISj. 
y  (448),  p  (333),  B  (112).  7(448).  Angles  mm-=  124°  00*,  od  =  68*  14',  cp  =  48*  82',  «P=  4r  W, 
«m  =  80'  26'. 

Crystals  tabular  | «,  usually  stout,  again  very  thin  ;  also  masdTe,  earthy.    Twins :  tw.  pL  e, 

common. 

Cleavnge  e.  distinct.  Fracture  subconchoidnl.  Brittle.  H.  =  3-8.  O.  =  5  54.  Lustf-r 
adamnutiiie  to  pearly.  Color  brown,  orange-red  ;  by  transmitted  ligbt,  lemon-yellow.  Sireak 
orange-yellow,  Tntiisparetit.  Optically  — .  Birefrii^gence  strong.  Ax.  pi.  j.  b  (010)l  Bz«  near^ 
X  c  (001).   2E  =  125*  approx. ;  p  < 

CompoiitioD  same  as  for  proustite,  AgaAsSi  or  3Ag«S.  As«St.    Analysis,  Prior  (ooneeted): 

Freiberg.  G.  -  S  M  As  14-93  S  19-07  Ag  65  15  =  99  15 

Xantboconite  occurs  in  cslcite  at  Freiberg,  Saxony,  the  original  locality ;  also  at  Johson- 
georganstadt,  Markirch  in  Elsass,  Rudelstadt  and  Gbafiardllo. 

XAMTHOPnTLUTB,  p.  689.— Foftitfietle,  Zlatoust,  anal,  and  dtscuaslMi  of  coraporitloo.  Clarfct 

and  Schneider,  Am.  J.  Sc.  43,  879. 1892. 

Xbnotimb,  p.  748.— Oryst.— Brazil,  Hussak,  Min.  petr.  Mitth.,  12.  465,  1892. 

AnaL— El  Co.,  Colorado,  Penfleld  obtained  :  P,0»  8311,  (Y,Er),o*  67-78.  ign.  018  = 
100-07  (at.  weight  of  Y.Er,  118);  G.  =  6  lOf,  Am.  J.  8c  ,  45.  898,  1893.  Analyses  (E^ios)  from 
the  Brindletown  gold  district.  Burke  Co.,  N.  C,  /reeii  and  brown  var..  Hidden,  Am.  J.  8*-..  46, 
255.  181)3. 

Occurrence  on  New  York  island,  Niren.  Am.  J.  Sc.,  60,  75,  1895.  In  Calrin  township, 
Nipissiiig  distric*  Ontario  (mass  of  812  grams),  Hoffmann,  Rep.  G.  Canada,  9, 18R,  189S.  Db> 

tributiou  in  European  rocks,  Derby,  11,  804, 1897. 

Xlphonite.    0.  Platania,  Accad.  Sc.  Acireale,  6,  1898.— See  AmphiboU,  p.  3. 

ZeoLiTEs,  pp.  670-610.— Discussion  of  the  composition  of  tlie  species.  F.  W.  Clarke,  Am.  J. 
Sc.,  48, 187, 1894.  Bull.  U.  8.  G.  Surr.,  126.  Also  aa  to  the  part  played  by  the  water,  O.  fUedd. 
Bull.  Soc.  Min.,  21  5,  1698. 

See  also  Anateite,  etc. 

ZiNCiTB,  p.  208.— Franklin  Furnace,  N.  J.,  hemimorpbic  crystals  wllh  m  (lOfO).  e  (0001)  and 
a  pyrauiiil  o  probably  (3033).  measured  ct>  =  5.>  88';  analysis  by  ScbQU  gave  :  ZnO  96  20^  MuO 
8  S3,  Fe,0.  0  48  =  99i»6.  Grosser,  Zs  Kr.,  854,  1893.  Ciyslals  from  Franklin  measured  br 
Moses  sbow  twg  pyramids,  inlerpretud  as  (4045)  and  (50S4> ith=  1-6219.  School  Mines  Q..  16, 
236  1895. 

On  artificial  crystals,  In  part  twins,  Cesftro,  Ann.  Soc.  G.  Belg.,  19,  271, 1893  (nbstr  Zs.  Kr., 
24,  618).    Also  KiL-8,  Am  J.  Sr.,  48,  258,  1894  ;  Tniube,  Jb.  Min.,  Bell.-BU.,  9,  147,  1894 

ZiNKENlTB,  p.  113 — Crystals  from  Wolfsberg  in  the  Harz  sbow  tbe  form:  a  (100).  e  (001). 
€  (102),  Spencer,  Min.  Mag.,  11,  188  1897.  He  notes  also  relation  in  f<Hni  to  cbalcoatiWte  and 
other  similar  species.   Cf.  also  Luedecke,  Hln.  d.  Hiirzea,  121, 1896. 

Occurs  at  Cinque  Valle,  Vnl  Sugana.  l^yrol.  Bundberger,  Jb.  Hin.,  1,  196,  1894.  AIm  at 
Oruro,  Bolivia  (anal,  by  Muun),  Stelzner,  Zs.  G.  Ges.,  49,  86, 1897. 

Zlnkmanganerz.  —  j4.  Brunlechiur,  [Jb.  Nst.  Land.-Mns.,  Ktagenfurt,  22,  194,  1898.]  Zk 
Kr.,  26,  48*2.  A  hydratcd  componnd  of  ZoO  and  MnOi.  HaMin,  compact ;  color  dark  brown 
or  gray.   Occurs  with  calamine  at  BleitieTg,  Cartnthia. 

Zircon,  p.  483.— Crystals  described  from  tbe  nephellte-syenite  of  Dungannon,  Oni.,  Prttt, 
Am  J.  Sc.,  48,  314,  1894.  From  llmeo  Uu  .  new  fonna  (501),  (648),  (766).  (545).  Jeremejsr, 
Vh.  Hin.  Gcs.,  33,  428,  189S. 
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Crystals  from  the  Meredelh  Freeman  niinu  in  Henderson  Co.,  N.  C,  m  oradfonn-lwlDs  wlih 


OrcarB  fa  the  Tolucft  loeteoHc  Iron,  Laspeyres,  Zs  Kr  ,  94,  485,  1895. 
Syuthesia,  KhnuhcboT,  Jb.  Miu..  2,  1893. 

Aualyses  of  cjrtoUte  from  Mt.  Antero,  Colorado,  Oenth,  Am.  J.  Sc.,  44,  887,  1893. 


Zirkelite  E.  FunoA;  and  G.  T.  Prior,  Mia.  Mag.,  11,  86,  1895;  Q.  T.  Prior,  ibid.,  11,  180, 
1897.    S.  Huuak,  MId.  petr.  Mittb.,  14,  408,  1894. 

Isometric  In  octahedFons,  sometimes  vitii  cable  faces;  crystals  fiatieoed  and  striated  |«, 
due  to  polysyatbetlc  twtuning.  Spinel  twins  common,  also  fourlings. 

Cleavage  none.  Fracture  concbotdal.  Brittle.  H.  =  &'6.  O.  =  4'706-4'741.  Luster  resluous. 
Color  bliick.   Nearly  onuiue ;  dark  brown  and  isotrmilc  In  thin  splinters.  Non<magnetlc. 

Cnmposltion,  R0.2(Zr,Tl,Tb>0i.  Analysis,  O.  T.  Prior,  1.  p.  180  (also  an  approximate 
analysis  iu  p.  88): 

ZrO,     TiO,   ThO,  Ce.O.  T,0.?   UO,    FeO     CaO    MgO  Ign. 
G.  =4-741    52-89     14-95     7-31     2*52     0-21     1-40     7  72     10-79     0  22     1-02  =  99-08 

Found  with  baddeleylle,  perovskite,  etc.,  in  the  decomposed  magnetite  -  pyroxenile  of 
Jacupimn^,  S.  Paulo,  Brazil. 

Named  after  Prof.  F.  Zlrkel  of  Leipzig.  The  same  name  was  earlier  given  (1887)  to  a  rock 
by  M.  £.  Wadsworth,  cf.  Am.  J.  Sc.,  fi.  168,  1898. 

ZoieiTB,  pp.  513,  1085. — Relation  to  epldote  discussed  with  description  of  crystals  from 
Zeniiatt  and  Frflgratten,  Welnschenk,  Zs.  Kr.,  26,  156,  488,  1896  ;  see  also  ClinoaoitiU. 

Oo  tlie  optical  characters  of  ordinary  zolsite  (ax.  pi.  I  b  (010),  dispersion  p  <  v  large),  also 
those  of  "/3-zoisite"  (ax.  pi.  |  e(OOl),  dispersion  p  >  v  small,  variable),  and  the  relation  of  these 
varieties  to  eitch  other,  see  Termier,  Bull  Soc.  Min.,  21,  148.  1898. 

Occurs  at  Flat  Rock  miuc,  Milchell  Co.,  N  C,  with  monazite  and  allanite,  analysis  by  Eakius, 
W.  £.  Hidden,  Am.  J.  Sc.,  46,  154. 1898  (in  Bull.  U.  a  Q.  Surv.,  113.  111.  1898,  same  aoaL 
credited  to  James's  mica  mine,  Tancey  Co.,  N.  C.) 

ZOHOCHLORITB,  p.  610.— See  ChloratUvliU. 

ZtriTYiTB,  p.  486.— Occurs  In  minute  tetrahedrons  in  an  altered  porphyrite  near  Red  Mountain, 
Ouray  Co.,  Colorado,  Peofleld,  Am.  J.  Be..  46,  897,  1898.  The  mean  of  two  analyses  gave: 
SiO,  2411.  AI,O,67-30,  Fe,0.  0  61,  CI  8-83,  F  6  81.  H,0  11  13,  P,0,  O  M,  CftOO  ll,  N8,O0-48  = 
102*70  (deduct  O  8-08)  99*67.  ThU  conflnns  HlUebnind's  results  and  the  formula  given  In 
Min.,  p.  436. 
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PREFATORY  NOTE 


TaiB  Second  Appendix  to  the  Sixth  Edition  of  the  System  of  Mineralogy  iasoed  in  1802  ia 
deigned  to  make  the  work  complete  up  to  the  beginning  of  1909.  Its  preparation  was  begun  by  the 
Senior  Editor  soon  after  the  publicaUon  of  the  first  Ai^ndix  in  1899,  and  carried  forward  at 
intervals  down  to  1000,  when  he  was  finally  cnnpelled  to  relinquish  it.  The  work  was  resumed 
Itty  the  Junior  Editor  la  1907  and  carried  through  to  completion. 

]>aring  the  ten  years  of  mineralt^cal  investigation  which  this  appendix  covers,  a  large  amonot 
of  material  has  been  published.  An  evidence  of  this  is  to  be  found  in  the  two  hundred  new  names 
which  are  ^ven  in  the  classified  list  in  the  Introduction.  About  sixty  of  these  new  names  on 
accoont  of  the  completeness  of  tiieir  descriptions  seem  to  have  a  warrant  for  their  acceptance  as 
new  species.  The  other  names  are  either  of  imperfectly  described  minerals  or  variety  names  of 
well-iecognized  species. 

The  desGriptions  of  the  new  species  included  in  this  book  are  ^ven  concisely  bnt  completely. 
It  was  found,  however,  impracticable  to  follow  the  plan  adopted  in  iJie  System  and  the  First 
Aj^wndix  of  recalculating  all  the  angles  and  crystal  constants  of  the  new  spedu.  This  baa  been 
done  in  a  few  oases,  bnt  in  the  majority  of  the  descriptions  the  figures  of  Uie  authors  have  been 
accepted  without  verification.  In  the  cases  of  some  of  the  new  species  with  complex  crystals  it 
has  been  impossible  to  give  the  complete  lists  of  the  forms  identified  upon  them.  The  method 
followed  has  been  to  give  the  more  common  and  prominent  forms  and  to  Indicate  the  number  of 
those  not  listed. 

For  an  explanation  of  the  Abbreoiationa  made  use  of  in  tiie  case  of  periodicals,  also  of  the 
ory stall ographical,  optical  And  chemical  symbols  employed,  reference  is  made  to  the  Introduction  to 
the  System  (180S),  pp.  xlv-li  and  pp.  xiii-zl.   General  abbreviations  are  expluned  on  pp.  Ix^lxlil. 

Tba  blbliograidiy,  while  not  intended  to  be  exhaustive,  contains,  it  is  thought,  the  Utles  of  all 
the  important  volumes  published  between  1800  and  1000. 


Yalb  Umxvekbity, 
Mbw  B4Vn,  Conr.,  Jnly  1,  IMMk 
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CLASSIFIED  LIST  OF  NEW  NAMES. 


I.  NATIVE  ELEMENTS,  Hin.  pp.  2-32. 

Arsensulfurite  (p.  9).    Var.  Sulphur,  Min,  p.  8. 
QuisQUEiTE  (p.  87).   Chiefly  C  and  S. 

Souesite  (p.  11).   Nickel-iron  alloy,  near  Awaruite,  Min.  p.  20. 

II.  SULPHIDES,  TELLURIDES,  ABSENIDES,  ETC.,  Min.  pp.  3^-108. 

Absbnschwefel  (p.  9),  Aa^,  +  H,0. 

Patronitb  (p.  79),  VS,  (?). 

Keweenawlte  (p.  59),  (Cu,Ni,CO)jAa. 

Stibiodomeykite  (p.  97).   Var.  of  Domeykite,  Min.  p.  44. 

MoHAwxiTE  (p.  70),  (Cu,Ni,CO)^. 

Ledouxitb  (p.  62),  CUfAa. 

Rickardite  (p.  89),  Sanfordite  (p.  90),  Cu^Te,. 

Kalgoorlitb  (p.  58),  HgAUjAgaTeg. 

Coolgardite  (p.  31).    Telluride  of  Au,Ag,Hg.    Probably  a  mixture. 
Cniahnersit*  (p.  27),  CajS-Fe^S,.   Near  Chalcocite,  Min.  p.  55. 
TeiOUta  (p.  104),  PbS.SnS,. 

Bravoite  (p.  19).    Nicketiferoua  Pyrite,  Min.  p.  84. 
Badenite  (p.  12),  (Co,Ni,Fe),(As,Bi)3. 

Speculite  (p.  95).    A  silver,  gold  telluride  near  Sylvanite,  Min.  p.  103. 
VoM  DiESTiTE  (p.  110).   Telluride  of  silver  and  bismuth. 

III.  SULPHO-SALTS,  Min.  pp.  109-151. 

HiaTHiXTTB  (p.  62),  7BiiS,.2Sb,S,.5CuFeS,. 
BntchinBonlto  (p.  S3),  (T],Ag,Cu)^.As33  +  PbS.As^,  (?). 
Treehmannlte  (p.  107),  Ag^S.As^^,  rhombohedral. 
Smithite  (p.  95),  AgjS.As^S^,  monoclinic. 
LiVEiNGiTB  (p.  64),  5PbS.4As^,. 
BMUnhanwite  (p.  13),  4FbS.3A8^,. 

SBUGHANNrrs  (p.  92),  Cu^.SPbS.AsySs  (?)  Near  Boumooite,  Min.  p.  126. 
Lengenbachite  (p.  62),  6PbS.(Ag,Cu)jS.2As^,  (?) 
AutimoD-luzonite  (p.  7).   Var.  Enai^te,  Min.  p.  147. 

SULTANTFE  (p.  101),  SCu^^.V^,. 

IV.  CHLORIDES,  BROMIDES,  IODIDES,  Min.  pp.  152-182. 
1.  Anhydrous  Chloudeb,  etc. 
Sainite  (p.  59).   Mercury  ammonium  chloride. 

Chlomatrokalite  (p.  28).    A  mixture  of  Halite,  Min.  p.  154,  and  Sylvite,  Min.  p.  166h 
Oblornuuiffanokalite  (p.  28),  4KCl.MnCla. 
Chloragryrite  (p.  28).   Same  as  Cerargyrite,  Min.  p.  158. 
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Bromargyrite  (p.  20).   Same  as  Bromyrite,  Min.  p.  159. 
lodembolite  (p.  55),  A«(Cl,Br,I). 
Binneito  (p.  89),  FeCI,.3KCt.NaCl. 
Tiffianmite  (p.  110).  NaF. 

Oryolitldoiilto  (p.  33),  Li^a,Al,F„.   To  foUow  Cryolite,  Hin.  p.  166. 

2.  OXTCUU>BIDEa. 

Terlingaalto  (p.  104),  Hg,aO. 
Xg^tonite  (p.  37),  Hg,Cl,0. 

Rafaelite  (p.  87).   Same  as  Paralaurionite,  App.  I,  p.  50. 
PwatMUOite  (p.  79),  CuCl,.3Cu(0H)i.   Near  Ataeamite,  Min.  p.  172. 
KoENENiTE  (p.  60).   Justite  (p.  58).   Oxyehloride  of  Al  and  Mg. 

V.  OXIDES,  Mia.  pp.  183-m 
PseudochalcedoDi'te  (p.  87).   Var.  of  Chalcedony,  Min.  p.  188. 
Hontroydite  (p.  71),  HgO. 
Cadmidmoxyd  (p.  21),  CdO. 

Hblanochalcite  (p.  67),  Copper  oxide  with  SiO„  CO,  and  H,0. 

CoBONADiTE  (p.  32),  (Hn,Pb)Hn30,,. 

HoLLANPiTB  Cp.  52),  m(Ba,Mn)jMnbj  +  nFe4(Mn0,),. 

HYDROG(yrHiTK  (p.  54),  3FejO,.4HjO. 

Esmeraldaite  (p.  40),  Hydrous  ferric  oxide., , 

BroBtenite  (p.  20).    Manganite  of  Mn  and  Fe. 

VI.  1.  CARBONATES,  Min.  pp.  261-309. 
Glendonite  (p.  46).    Calcite  pseudomorpha  after  Glauberite. 
KuTMOHORiTE  (p.  61),  (Ca,Mn,Mg,Fe)COj. 
Manganospherite  (p.  66).   Haoganiferous  Siderite,  Min.  p.  276. 
Lacroisite  (p.  61).   Mixture  of  Rhodoehrosite  and  Rhodonite. 
Conchite  (p.  31).    Same  as  Aragonite,  Min.  p.  281. 
Zeyringite  (p.  114).    Var.  of  Aragonite,  Min.  p.  281. 
I.«e8beisite  (p.  62),  2MgC0,.CaC0,  (7). 

Oordylite  (p.  31),  (BaF)(CeF)Ce(CO^,.   Related  to  Farisite,  Min.  p.  29a 

Byndilaita  (p.  102),  CeFCa(COJ,. 

Rutherfordine  (p.  90),  UOgCO,. 

Ancylite  (p.  5),  4Ce(0H)C0r3SrC0,.3H,0. 

Tyeldte  (p.  108),  2MgC0,.2Na^t.Na^0^  Related  to  Northupite,  App.  I,  p.  49, 

RoBASiTB  (p.  89),  2Cu0.3CuC0,.5ZnC0,. 

Blbimalachite  (p.  16),  2CuC0,.PbC0,.Cu(0H),. 

Otavitb  (p.  77),  basic  cadmium  carbonate. 

Artinito  (p.  9),  MgC0^Mg(0H),.3H,0. 

GioTfiiosite  (p.  45),  4MgC0,.Mg(OH),.4H,O. 

Bmgnatemte  (p.  21),  MgC0^5Mg(0H),.Fe(0U),.4H,0. 

VI.  2.  SILICATES. 
A.  Anhydrous  Siucate»,  Min.  pp.  310-562. 
Leucosphenite  (p.  64),  Na^Ba(Ti0),(Si,0s)6-    Related  to  Kudidyraite,  Min.  p.  313. 
Isorthose  (p.  57).    Var.  ot  Orthoclase,  Min.  p.  315. 
Faracelsian  (p.  78),  BaiAlgSigO:,,.   Probably  var.  of  Celsian,  App.  I,  p.  IS. 
Clinoenstatite  (p.  30).  Magnesium  pyroxene. 
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Piseonite  (p.  81),  Violaite  (p.  110),  ^irine-hedeabergite,  Bianfordite  (p.  16).   Var.  of  Pynnmie, 
Uin.  p.  352. 

ICunzite  (p.  61).    Var.  of  Spodumene,  Min.  p.  366. 

Xorrensite  (p.  107).   Probably  a  mixture  of  Rbodooite,  Min.  p.  378,  and  Rhodochrosite,  Miq. 
p.  278. 

PseudowoUastonite  (p.  83). 

JUmmosite  (p.  1),  PbSiO^   Near  Wollastonite,  Min.  p.  371. 
SohlMUte  (p.  92),  HNa(Ca,Mn),(SiO0,. 

Soretite  (p.  95),  Sx&heayiite  (p.  102),  Tacheniicb^wite  (p.  108),  Oeantute  (p.  77),  Winchite 
(p.  ni).   Var.  of  Ainphibole,  Mm.  p.  385. 

It  III 

Rbbnite  (p.  88),  (Ca,Na„K,),Mg«FeiFe,Al,(Si,Ti)aOM.  Related  to  jGnigmatite,  Hin.  p.  408. 
Oehmite  (p.  76),  6(Mg,Fe,Ca)0.6SiO,.H,0. 
'Weikhbsqebitb  (p.  Ill),  NaAlSiO.  +  FeSiO.  (T). 
II  lit 

TaramaUite  (p.  103),  Ba^Fe  Fe^i,oO„. 

Baeknunite  (p.  48),  Na«  [Al(NaS)]  AJ,(SiOJ,.   Member  of  Sodalite  Group. 

Viellaurite  (p.  110).   A  mixture  of  Tephroite,  Hin.  p.  457,  and  Rhodoehroatte,  Min.  p.  278. 

l*seudomeionite  (p.  83).    Var.  of  Meionite,  Min.  p.  467. 
liowdeoite  (p.  53).    Var.  of  Chiastolite,  Min.  p.  496. 
Califomite  (p.  24).    Var.  of  Vesuvianite,  Min.  p.  477. 

Na^te  (p.  72).   Zircon  (Min.  p.  482)  containing  U0„  ThO„  Nb,0„  Ta,0„  Y,0,. 
Johnstonotite,  Laoderite  (p.  61),  Xaloetocite,  Rosolite  (p.  90).   Var.  of  Garnet,  Min.  p.  437. 

BiTTiTE  (p.  16),  7(R,0  +  RO).4AI,0,.5SiO,;  R  -  H,Li,Na,K;  R  -  Ca,Be.Mg. 

Hlbachite  (p.  52),  H^CaAl^i,0,n. 

Spnrrita  (p.  97),  2CajSi04.CaCOa. 

Cerepidote  (p.  25).   Same  as  Allanite,  Min.  p.  522. 

Leucophmnicita  (p.  63),  Mnj(MnOH)(SiO,),. 

Hellandite  (p.  50),  Ca,R,[R  (OH),J  ^(SiO,)^. 
MolybdophylUta  (p.  70),  RSiO,  +  H,0;  R  -  Fb,  Mg. 

Stokesite  (p.  100),  H,CaSnSijO,i 
BMkelita  (p.  14),  Ca,(Ce,La,Di)4SiAs- 

Gnndidiexite  (p.  47),  7SiO,.ll(A),Fe)A-7(Mg,Fe,Ca)0.2(Na,K,H),0. 
SiUcoMAaNESioFLiTORiTE  (p.  94),  a  fluosilicate  of  Ca  and  Mg. 
Serkndibitb  (p.  93),  a  basic  silicate  of  A1,  Ca,  Mg. 

B.  Other  Siucates,  chiefly  Htdroub  Species,  Min.  pp.  563-711. 

Bakerita  (p.  12),  8Ca0.5B,0,.6SiOi.6H,0 
Hfllebrandite  (p.  52),  Ca,SiO4.H,0. 

Rkyerite  (p.  88),  Ca,  Al  silicate  with  HjO. 

Zeopbtlltte  (p.  113).   Calcium  silicate  with  H^O.   Near  Gyrolite,  Min.  p.  566. 

AgnoUte  (p.  1),  H,Mn,(Si03),.HA 

Paeudophillipsite  (p.  83),  Var.   Phillipsite,  Min.  p.  579. 

AstroUte  (p.  10),  CNa,K)^e(Al,Fe),(SiOO,.H,0  (7). 

Pseudomesolite  (p.  S3) .    Var.  of  Meaolite,  Min.  p.  605. 

Bavenite  (p.  14),  CajAl^isOjg.HjO. 

Mbutb  (p.  68),  2(Al,Fe)A-H'<>3  8H,0. 

Lotritb  (p.  65),  4Si0,.2R,0g.3RO.2H,0. 

Lasalutk  (p.  fil),  MgO.Al,Oj.5SiO,.3iH,0  (7). 
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Irvingite  (p.  57).   Var.  of  Lepidolite,  Hin.  p.  624. 
MoRAViTB  (p.  71),  H^Fe,(Al,Fe).Si,0„. 
Pycnochlorite  (p.  84).    Var.  of  Chlorite,  Mm.  p.  643. 
BRUNBViaiTB  (p.  21),  6SiO,.2Al,0,.gMg0.8HjO. 

Stilpnochloran  (p.  99).   Alteration  product  of  Thuringite,  Min.  p.  657. 
Spodiophtlutb  (p.  96),  (Na,K,)j(Mg,Fe),(Fe,Al),(SiO,)8. 
T-iSNiouTB  (p.  102),  (K,Li),O.MgO.3SiO,.2H,0  (?). 

Radiotine  (p.  87),  Hampdenite  (p.  49),  Hampshirite  (p.  49),  Ricolite  (p.  89),  Nranpbylliu 

(p.  74).   Var.  of  Serpentine,  Min.  p.  669. 
Nepouitb  (p.  75),  3(Ni,Mg)0.2SiOj.2H,0. 
Greenalite  (p.  47).    Near  GlaucoDite,  Min.  p.  683. 
Termibkitb  (p.  105),  a  hydrated  Al  silicate. 
Hyato^lophane  (p.  54).    Var.  of  Altophane,  Min.  p.  693. 
Dubuissonite  (p.  36).   Near  Montniorillonite,  Min.  p.  690. 
Plancheitb  (p.  81),  15Cu0.12SiOj.5H,0. 
MuLLEKiTB  (p.  72),  FejSi,0,.2H,0. 
Uorencite  (p.  72),  a  silicate  of  ferric  iron  with  HgO. 
Aloisiitb  (p.  3),  a  hydrous  silicate  containing  FeO,  CaO,  MgO,  Na,0. 

Tftano-Siucates,  Titanatbs,  Min.  pp.  711-724. 

Carlosite  (p.  24).    Same  as  Neptunite,  App.  I,  p.  49. 
Naruxsnkite  (p.  73),  acid  titano-ailicate  of  ferric  iron  and  sodium. 
Benitoite  (p.  14),  BaTiHi.O,. 
Lonmenite  (p.  65).  Na,(TiO)^iA- 

Tttroerastte  (p.  112),  a  hydrous  titanite  of  the  yttrium  earths  and  thorium. 
Delorenrite  (p.  34),  2FeO.UO,.2YA-24TiO,  (T). 
Davidite  (p.  34),  TiO,  with  Fe,  U,  V,  Cr  and  rare  earths. 

VI.  3.  NIOBATES,  TANTALATES,  Min.  pp.  725-746. 
Marignacite  (p.  66).    Var.  of  Pyrochlore,  Min.  p.  726. 

Ohalcol&mprlte  (p.  26),  RNb,0,F,.RSiOr    Allied  to  Pyrochlor«,  Hin.  p.  726. 
HeotutaUte  (p.  74).   Xear  Tantalite,  Hin.  p.  731. 

Strdvbbite  (p.  100),  FeO.(Ta,Nb),Oj-4TiO,  (T). 
Loeanskitb  (p.  65),  Ta,0„  Y,0„  Ce,0„  CaO,  FeO,  ZrO,  H,0. 

Endeioute  (p.  38),  RNbA(OH),.RSiOs  (?). 

Epistoute  (p.  39),  Nb,Os,SiO„TiO„Na,0,R,0,F  (7). 

EwKiTB  (p.  39),  SiO„P,0„ThO„(Ce,Le,Di),0„*Al,0„Na,0,H,0  (T). 

BmTHouTB  (p.  19).   Silicate  and  phosphate  of  Ce  metals  and  Ca. 

Blomstrandine-Priorite  (p.  17).   Niobate  and  tantaUte  of  Y,  Er,  Ce,  U. 

Robellasite  (p.  89).   Contains  Va,  Nb,  Ta,  W,  Al,  Fe  and  Ho. 

VI.  4.  PHOSPHATES,  ARSENATES,  ETC.,  Min.  pp.  747-861. 

Hussakite  (p.  63).   Var.  of  Xoiotlme,  Hin.  p.  748. 

Onftonlta  (p.  47),  R^A;  R  -  Fe,  Hn,  Ca. 

Bowmannite  (p.  19).    Same  as  Hamlinite,  Min.  p.  762. 

floreneito  (p.  42).  3Al,0,.Ce,0,.2P,0,.6H,0.   Near  Hamlinite,  Min.  p.  762. 

Oeotgiadmlta  (p.  45),  Pb,(As0«),.3PbCl,. 
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Pctterdite  (p.  SO).    Same  aa  Mimetite,  Min.  p.  771. 
Tarlratttta  (p.  103),  Zn^,0,-Zi>(OH),. 

SCHERTEUTE  (p.  91),  Mg{NH,)jH,(P04),.4H,0. 

Parabopflite  (p.  78),  ZdJ*,0,.4H,0.    Near  Hopeiie,  Hin.  p.  808. 

Anapftlto  (p.  6),  Tamanite  (p.  103),  (Ca,Fe),(P0,),.4H,0. 

Paravivianite  (p.  79).   Var.  Viviaoite,  Mia.  p.  814. 

Pnzpaxite  (p.  83),  2(Fe.Mn)P0«.H,0. 

GoRCEixiTB  (p.  46),  Ba0.2Al,0,.P,0,.5H,O. 

S-TOFrERTiTB  (p.  99),  2CaO.PA-6iH,0.    Near  Bruahite,  Mio.  p.  828. 

Palmeritb  (p.  78),  HK,Al,(PO,),.7HsO. 

Kebtschehitb  (p.  59).   A  hydrated  basic  ferric  phosphate. 

Ceruleite  (p.  25),  Cu0.2Al,0,.A8,0,. 

Podoute  (p.  82),  3Ca,(P0J,.CaC0g. 

Habititb  (p.  60),  (Sr,Ca)0.2Al,03.F,0,-80,.6H,0. 

VI.  5.  BORATES,  URANATES,  Uin.  pp.  874-893. 
Tborianite  (p.  106),  ThO„U,0,. 

HULHITE  (p.  53),  10(Fe,Mg)O.2Fe,O,.18DO,.3B,O,.2H,O. 
Paigeite  (p.  78).   Probably  same  as  Hulsite,  above. 

VI.  S.  SULPHATES,  CHR0MATE9,  Min.  pp.  804r^l. 

Falmiexito  (p.  78),  3(K,Na)^0«.4PbSO«  (7). 
Vanthofflte  (p.  109),  3Na^0..MgS0«. 

Belute  (p.  14).    Lead  chromate  containing  arsenious  oxide,  etc. 
Arzhunitb  (p.  9),  (Pb,0)S0..3(CuCI,.H,0).Cu(0H),(T). 
DouOHTTiTB  (p.  36),  A1,(S0.),.5A1,(0H),.21H,0. 
Btolsneilte  (p.  97),  GuS04.2Cu(OH),. 
Ferropallidite  (p.  42),  FeSO«.H,0. 

ScLEROFASTRiTE  (p.  92).   A  hydfouB  sulphate  of  ferrous  iron  and  chromium. 

Cuprogoslarite  (p.  33).    Var.  Goetarite,  Min.  p.  939. 

Boothito  (p.  IS),  CiiS04.7H,0. 

Matrochalcita  (p.  73),  Na^0,.Cu.(0H),CS0,),.2H,0. 

Ferrordmerite  (p.  42),  ZiDkr6merite  (p.  114).   Var.  of  ROmerite,  Min.  p.  959. 
Janosite  (p.  57).   St^me  as  Copiapite,  Min.  p.  964. 
Palacheite  <p.  78).   Var.  of  Botryogen,  Min.  p.  972. 
Natrojarositc  Cp.  73).   Var.  of  Jar(»ite,  Min.  p.  974. 
Plumbojarosite  (p.  82).   Var.  of  Jarosite,  Min.  p.  975. 

Moissanite  (p.  70),  CSu 


Digitized  by 


Google 


APPENDIX  IL 


AcHiTi), MiD.j  pp.364,  1046;  App.,  p.  1.  —  CiyataU  of  sKirite  from  Naraarsuk,  Greenland, 
have  been  descnbed  by  Flink,  Medd.GrttnL,  M,  70,  1001;  irom  Koromiak,  GreenUnd,  with 
new  form  (221);  BOggild,  Min.  Gr^nl.,  379. 

iEgiriteoccun  as  a  constituent  of  mariupoHte  (elieolite-ayenite)  on  tbeihomof  theSaaof  AioT 
(anal.),  HoroBewicz,  Hiu.  petr.  Mitth.,  21,  240,  1902.  Anal,  of  acmite  from  ■nepheline-^yenite, 
Montreal;  Harrinj^n,  Trans.  Roy.  Soc.  Canada,  11,  (3),  25,  1905. 

.£girite  and  nebeckite  rocks  occur  in  the  neii^boriwod  of  Adowa  and  Axum,  Atvarinia; 
Prior,  Hin.  Mag..  13,  255,  1900. 

Adaiute,  Min.,  p.  786.  —  Description  of  crystals  (with  anal.)  from  Monte  Valerio,  Campl^ia 
Marittima,  Italy;  Atoisi,  Proc.  Soc.  Tosc.,  Not.  17,  1007. 

^NioifATiTB,  Min.,  p.  403;  App.,  p.  2.  —  Occurs  as  an  essential  constituent  of  certain  bonlts 
(snigmatite-basalts)  especially  in  the  southern  Rh6n;  Soeliner,  C^tralblt.  Min.,  206,  1006. 
Widespread  occurrence  of  eossyrite  in  pantellerites  in  Choa,  in  Afar  and  on  the  plateaus  of 
Somah  and  Abysdnia,  East  Africa:  Arsaodaux,  C.  R.  Sci.  de  la  Misdon  Duchesne-Foumet^ 
Paris,  1006. 

AgnoUte,  Agmlithe :  —  E.  Breuasig,  Jb.  Min.,  Beil.  13,  265;  Bull.  Min.  Soc.,  3S,  36,  1900. 

A  mineral  from  Schemmitz  called  mangano-calcite  by  Breithaupt,  was  later  proven  to  consist 
of  a  mixture  of  a  rhombohedral  carbonate  and  a  silicate  (cf.  Min.,  p.  278).  The  silicate  has  been 
studied  and  named  agnoiite. 

Tiiclinic.  In  mdiatinc  fibrous  masses.  Cleavage  U  length  of  fibers.  H.—5.  G." 3.054-3.067. 
LilBter  vitreous.    Color  nesh  red  to  rose. 

Comp.  U,Mn,(SiO,)4.H,0. 

AnaL:—         SiO,       FeO      MnO       CaO      MgO     CO,  H,0 

I.        42.15       1.12       35.88       8.22       0.61    '6.14       6.37  - 100.39 

II.*       49.29  43.20  7.45  -  lOOXW 

*  After  deducting  carbonates  of  lime  and  magneua  and  recalculating. 

Assodated  with  carbonates  of  calcium,  magnesium,  manganese  and  iron,  with  quartz,  sphal- 
erite and  pyrite.    Name  derived  from  i^yyotut  (not  recognized). 

AauNrm,  Min.,  p.  129.  —  Anal,  of  material  from  Betesowsk,  Urals;  Ouillemun,  riiiaug.-IMss., 
Breslau,  1808],  Zs.  Kr.,  S3,  75. 

Akcbmanite,  Min.,  p.  476.  — Double  refraction  studied  by  HIawatscfa,  Min.  Mitth.,  SS,  420. 
1904.  An  attempt  to  mithesize  it  in  a  melt  condsting  of  only  C^  ana  SiO,  (ailed;  Day  ana 
Shepherd,  Am.  J.  Sc.,  22,  280,  1906. 

Alunosite.    C.  Palacfu  and  H.  E.  Merwin,  Am.  J.  Sci.,  27,  f 
399,  1909.  /  ■ 

Monoclinic.    d  :t  : «  -  1,376  :  1  :  0.924.    B  -  84°  10'.     /  ' 

Forms:  c  (001),  a  (100),  6  (010),  m  (110),  v  (101),  g  (Oil),  I  * — ■  ^ 

p  (121),  r  (121).    Angle8:cw-32»02';cj-42«36';am-53*  /  l 
SO'.  : 

In  radiating  fibrous  aggregates,  occauonally  in  minute  slender  I   y    t  & 

crystals,  elongated  parallel  to  t.  \  /'-  

Cleavage  perfect  ||  b  (010).    G.  -  6.488.    H.  ~  4.5.  Luster 
adamantine.   Coloriess  or  white.  Ax.  pi.  |  6  (010).  RefracUon  y 

and  double  refraction  high.   ^„ 

Comp.  —  PbSiO,;  PbO,  78.68;  8iO„  21.32.  ** 
Anal.  (MenrtD)  -  SiO„  21.11;  PbO.  78.13;  CaO,  tr.;  FeO.  .09;  Insol..  .OS;  Undet.,  .53;  total, 

99.94. 
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FuAU  at  3  to  greenish  yellow  bead,  coloriess  when  oold. 

Lead  reactions  on  charcoal.    Sol.  in  HNO,,  yielding  silica  jdlljT. 

Found  assodated  with  quartz,  iron  oxide,  certiasite,  leadniUite  and  wuUenite  on  spediaam 
from  an  undeveloped  prospect  near  Alamos,  Sonora,  Mexico. 

CSosely  related  to  uoUariomfe  in  eiystal  fomu  and  composition. 

AuBBTiTE,  Hin.,  p.  1020.  —  On  an  aq>halt  from  HcCjee  Creek  valley  and  Impaon  valley  in 
Indian  Territory;  'taS,  Am.  J.  Sc.,  8,  219.  1899. 

ALBm,  Min.,  pp.  327, 1025;  App.,  ^.  2.  —  Oryit.  —  Melcser  (Zs.  Kr.,40,  571)givesin tabular 
form  the  results  of  the  ciyetallographic  studies  on  albite  hy  previous  investigaton,  deoeribes 
and  figures  crystals  from  Nadahula  and  from  his  measurements  derives  the  fulowiDg:  a  :  b  :  c 
-  0.6360  :  1  :  0.6578;  a  -  94*  6',  B  -  llft*»  36J',  y  -  87"  52'. 

Dreyer  and  Goldschmidt  (Mead,  om  GrOnlsind,  3^  1907)  give  a  description  of  fine  crystals 
from  Greenland,  with  an  exhaustive  discussion  of  the  fonns  and  elements  of  the  mineral.  From 
their  measurements  the  authors  derive  the  following:  a  :  b  :  r  >■  0.6373  :  1  :  0.5509,  a  —  94"  18', 
S  -  116"  41',  Y  -  87"  37'.  They  give  a  new  table  of  anries  for  the  faces  of  albite,  using  thew 
fundamentals.  The  following  new  forms  were  identified  on  the  Greenland  crjnrtab:  (350). 
(Oil),  (051)7,  (332),  (211),  (312),  (291)7,  (ISl),  (152);  on  Greenland  crystals  see  also 
BOmld,  Min.  GrOnl.,  460,  1905. 

Crystals  from  ZOptau  figured,  Min.  Mitth.,  21,  348;  Neuwirth,  Min.  Mittfa.,  23,  263,  [Zs.  d. 
tnihr.  Lao  dm  us.  Brilra,  39,  1904],  Zs.  Kr.,  411.  Crystals  from  l^ke  Baikal;  Jeremetew, 
Zs.  Kr..  82,  494.  Twins  from  Schinn,  and  Retten^;  Milch,  Jb.  Min  ,  1, 152, 154. 1900.  Crystals 
from  Haddam  Neck,  Conn.,  show  the  forms  Z  ri20),  W  (111),  X  (241),  y  (3!!).  Bowman.  Mia. 
Mag.,  IS.  115.  1902;  fronf  Comba  FenegQe,  Piedmont;  Zambonini,  Geotralblt.  Min.,  117,  1903. 
Crystals  from  marble  of  Carrara  with  cnem.  and  opt.  study;  D'Achiardi,  Att.  Soc.  Tosc.  Sc., 
Mem.  22,  1906;  from  L.  Como;  Repossi,  Rend.  Acc.  Line,  15,  (1),  508,  1906;  from  Lyon  Mt.. 
ainton  Co.,  N.  Y.;  Whitlock,  N.  Y.  State  Mus.  Bull.,  107,  66,  1907.  CrystallMraphic  and  optical 
study  of  albite  from  Morro  Vclho  and  Greenland;  Grosspietsch,  Min.  Mitth.,  »,  353,  1908. 

Pseudomorphs  after  laumontite  from  Evje,  Sfttersdalen,  Norway;  Schei,  [Nyt.  Mag..  4S,  137, 
I90g;Z8.  Kr.,43.639.  ,  t  , 

Opt.  —  Studies  by  Viola,  Altstc  from  Carrara.  Zs.  Kr.,  82, 113:  from  WallhomthAri,  Amelia, 
albite-oligoclase  from  Bakersville.  pericline  from  Wddalp  and  Kramkofi^.  Zs.  Kr..  32,  305. 
Optical  orientation  discussed  with  measurements  on  albite  from  Amelia;  Beeke,  Min.  Mitth.. 
U,  321;  Viola.  Zs.  Kr.,  33,  318;  Min.  Mitth.,  30,  199;  Optical  studies  on  albite  from  amphibole 
diabase  In  Murra  diet.,  Sardinia  (with  anal.) ;  Viola,  Zs.  Kr.,  43,  202;  Boll.  Com.  Geol.  d'ltalia,  8, 
106,  1906;  from  granites  of  Sardinia  (with  anal.);  Riva.  Att.  Acc.  Sc.,  Napoli,  12,  No.  9,  1905. 

Anal.  — From  San  Pablo,  Calif . ;  Blasdale,  Uni.  Calif.  Bull.  Dept.  Geol.,  2,  11,  327,  1901;  from 
Amelia,  Va.;  Erben  and  Ceipek,  Min.  Mitth.,  30,  85. 

Oce.  —  From  Mokruscha  .Mt.,  near  Mursinks,  Russia;  Worobieff,  [Verh.  russ.  min.  Ges..  42, 
Prot.  52,  19051;  Zs.  Kr.,  48.  71;  in  granite  from  Montorfano;  Tacconi,  Rend.  Acc.  Line.,  li,  (2), 
88,  1905;  in  chalk  from  Ortola.  Uassa,  Italy;  Aloisi,  [Proc.  8oc.  Tosc..  16.  42,  1906];  Zs.  Kr.. 
44,  659. 

Effect  of  ammonium  chloride  upon;  Clarke  and  Steiger.  U.  8.  G.  S.,  Bull.  207. 1902;  Zs.  Kr., 
88.  697. 

AiiQODONiTB,  Min.,  p.  45. —  A  specimen  from  the  Pewabic  mine,  in  the  Quioey  «n]^daJoid 
bed,  L.  Superior,  analysed  fcnr  Koenig,  Am.  J.  Sc.,  10.  447,  1900,  gave: 

G. «  8.383  As  ie.(»,  Cu  83.72,  (Fe,  Ni,  Co)  0.08  -  99.88.  On  the  fresh  fracture  has  the  color 
and  texture  of  raxor-steel,  tami^es  chocolate-brown,  tough.  The  specific  gravity  obtained  is 
near  the  calculated  value  and  much  higher  than  the  value  given  by  Genth  (7.&).  Aiuitber 
specimen  from  the  C!hampion  mine  gave  Koenig:  As  16.55,  Cu  83.53  —  100.13,  Am.  J.  Sc.,  14, 
414,  1902. 

Mohawk-alffodonUe,  Koenig,  Am.  J.  Sc.,  14,  414,  1902,  is  regarded  as  an  intimate  mixture  of 
ttiese  two  species. 

An  artif.  material  containing  some  silver,  named  argenlo-aigodoniXe ;  Koenig,  Proc.  Am.  PhiL 
8oc.,  42,  229. 

AUth.  —  Portland  cement  clinkers  show  in  microscopic  sections  several  crystallina  xmneral 
substances  called  aliih,  beliih,  celilh,  felitk.  Of  these  alith  is  the  most  common;  its  probabto 
compositioD  is  given  as  z  (3CaO.SiO,).9CaO.Al,0,.  See  TOmebobm,  Zs.  Kr.,  32,  610,  1900 
[Stockholm,  1897). 

Allanite,  Min.,  p.  522;  App.,  p.  2.  —  Ciystals  in  gnuiite  of  Sardinia;  Riva,  Att.  Acc  Se, 
Napoli,  12,  No.  9, 1905;  from  biotite-granite  on  Iliet  mountain,  Japan;  Hiki,  Mem.  Ccdl^e  of  Sd 
and  Eng.,  Kvoto  Imperial  Uni.,  1,  1,  1903. 

Anal,  of  bucklandite  from  the  Achmatovsk  mines  in  the  Umls;  Antipoff ;  Vh.  filia.  Ges.  8l 
Pet,  87.  Prot.  45,  1899. 

Oceurraioe  at  Avigut  and  Kara  Akungnait,  Greenland;  B6ggikl,  Hin.  GrOnl..  259. 190S. 
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AloilUte;  Lui^  Colomba,  Rend.  Acc.  Line,  17,  (2),  233,  190R. 

A  hjrdKHU  Btlicate  acting  as  a  cement  in  tut¥  found  at  Fort  Portal,  Uganda.  Amoiphous, 
brown  to  violet  in  color.   Anal.:  * 

SiO,  FeO  CaO  MgO        Na,0  H,0 

24.62  20.66  26.60  11-08  9.96  6.96  -  99.67 

*  After  deducting  impurities  and  CaCO|. 

The  water  is  considered  a«  bacic  aad  the  general  formula  given  aa  (U",  R^OiBiCV 
Name  derived  from  AtoisiiiB,  a  Latin  fonn  of  Luigi. 

Altaite,  Min..  p.  61^  ApP->  P-  —  cnrcrtals,  octahedrons  with  a  (100)  and  (322)  with  Eold 
in  the  Bimey  pocket  mine,  Tuolumne  Co.,  Cal.  (anal,  by  Schaller);  Eakle,  Bull.  G.  Univ.  CaT,  2, 
324.  1901. 

Occurs  Bparin^y  with  other  tellurides  at  Kalgooilie,  West  Australia;  Spencer,  Min.  Mag.,  13, 
278,  1903. 

Alcm,  Min.,p.  961.  —  On  the  growth  of  crystals;  Wwbeq;,  Za.  Kt.,  31,  510;  ibid.,  86, 40:  ain 
Chevalier,  Min.  Mag.,  14, 134 ;  Becker  and  Day,  Ptoc.  Wash.  Acad.  Sci.,  7, 283, 1906;  on  variation 
of  angles  on  alum  crystals;  Miers,  Zs.  Kr.,  39,  220. 

Aluutte.  — G.  H.  Kinahan,  [Jour.  R.  Geol.  Soc.  Ireland,  8,  66,  18891;  [Trans.  Manchester 
Geol.  9oc.,  23, 166,  1896] ;  Min.  Mag.,  12,  378.    Alum  clay  ("  bauxite  ")  of  Go.  Antrim,  Ireland. 

ALUinTE,  Min.,  p.  974;  App.,  p.  2.  — On  the  relation  of  alunite  to  jarosite,  natrojarosite, 

glumboiaroeite,  see  jaromie.  Varieties  of  alunite  containing  soda  {ruUroalunite,  Hillebrand  and 
endelci,  Am.  J.  Sc.,  14,  218,  220,  1902)  have  been  described  by  CroBS  (4.32Na,0)  from  Rosita 
Hills,  Colorado  (ib.,  41,  472, 1891).  and  Burlburt  (4.41Na,0)  from  Red  Mountain,  Colorado  (ib., 
43, 130, 1894,  App.,  p.  2). 

Occ.  with  anal,  from  R^lmont,  Tarn,  France;  Teraier,  Bull.  Soc.  Min.,  31,  216,  1908. 

Alunooen,  Min.,  p. 958.  —  Anal,  from  Cripple  Creek,  Colo.;  Hobbs,  Amer.  Geol.,  36, 186, 1905; 
Zs.  Kr.,  43,  394.  Found  as  a  deposit  at  the  DoUghty  Springs  and  at  Alum  Gulch  in  O>lorado ; 
anal.;  Headden.  Proc.  Col.  Sc.  Soc..  8,  62,  1906.  See  also  aoughtyiie.  Anal,  of  materitd  from 
Zolfo  Qrotto.  Hesino,  Italy;  Zambonini,  Rend.  Acc.  Sd.,  Napoli,  Deo.,  1907. 

Ahauiah.  Min.,  p.  23.  —  S|OgTen  has  described  two  varieties  from  Sata,  Sweflen;  var.  A  in 
ciystals  is  Ag^Hg„  var.  B,  massive,  is  Ag,Hg«;  analyses  by  R.  Mauzelius,  G.  F6r.  F6ih.,  9B,  187, 
1900. 

AuBLTOONmi,  Min.,  p.  781.  —  Two  analyses  of  material  from  Montebras  are  given  by  Lasne, 
C.  R.,  133,  1191,  1901.  Occurs  ma.wive  (anal.)  at  the  lepidolite  mine  near  Fala,  San  Diego  Co., 
Cal.;  Schaller,  Am.  J.  Sc.,  17,  191,  1904.  Occurrence  near  SumjAm  in  P4dar  district,  Kashmir; 
MsUet  [Rec.  Geol.  Sur.  India,  32,  228,  1906];  Zs.  Kr.,  43,  620. 

Amfhibole,  Min.,  pp.  386,  1026;  App.,  p.  3. 

Oryst.  —  Small  crystals  found  associated  with  pyroxene,  biotite,  chrysolite,  leucite,  apatite, 
Hodalite,  hauyn,  Utanite,  in  volcanic  bombs  from  Ca{)puccini  di  Albano,  Italy;  Zambonini,  Zs.  Kr., 
37, 369.  Twelve  forma  were  observed  and  the  following  axial  ratio  calculated :  a  :  6  :  c  —  0.66051 : 
1  : 0.29470;  0  —  74**  36'  24'.  Small  crystals  from  the  cavities  in  syenite  near  Biella;  idem;  ib., 
40,  231.  The  crystals  are  complex  in  habit,  shomng  13  different  forms,  one  being  new,  B  (l32). 
Angle  (110)  :  (l32)  -  79"  38',  meas.,  79°  45'  33',  calc.  The  calculated  constants  for  these  ciya- 
tals  a\b:c  ~  0.64601  :  1  : 0.29439;  /3  "  75°  4'  13'.  An  analysis  is  given  and  the  relation 
between  chemical  composition  and  the  crystallographic  constants  discussed,  ('lystals  formed  at 
eruption  of  Vesuvius  in  1906;  see  under  Vesuvius.  Ciystals  fom  Lyon  Mt.,  Clinton  Co.,  N.  Y.; 
WhiUock,  N.  Y.  State  Mus.  Bull.,  107,  66,  1907. 

Opt.  —  Refractive  indices  of  hornblende  in  inclusions  of  Augite-Andesite  lava  from  Bellen- 
berges  nearMayen ;  Gaubcrt.  Bull.  Soc.  Min.,  28, 187, 1905;  Optical  study  of  araphiboles  occurring 
in  glaucophane  schists  of  California  with  discussion  of  classification  of  group;  Muigoci,  Bull.  Uni. 
Cam.,  4,  15,  359,  1906.  Var.  pargaeiie  from  Grenville,  Canada,  and  Pargas,  Finland  (with  new 
anal.),  studied  optically  with  discussion  of  variation  in  optical  constants  of  amphiboles  of  different 
composition.  Kreutz,  Min.  Mitth.,  27,  247, 1908.  Optical  constants  of  rock  forming  amphiboles 
and  Domblendes  from  various  localities;  Duparc  and  Pearce,  Bull.  Soc.  Min.,  31,  109,  1908. 

Chem.  Oomp.  —  Penfield  and  Stanley,  Am.  J.  S.,  23, 23, 1907;  Zs.  Kr.,  43, 23.3,  give  new  analyses 
(1)  IremolUe,  Richville,  N.  Y.,  (2)  Lee,  Mass.,  (3)  aclinolite,  Greiner,  Tyrol,  (4)  Russell,  N.  Y., 
(5)  Kragerft,  Norway,  (6)  Pierrepont,  N.  Y.,  (7)  hornblende,  Renfrew,  Ontario,  (8)  Edenville,  N.  Y., 
<0)  ComwaU,  N.  Y.,  (10)  Monte  Somma,  Italy,  (11)  Bilin,  Bohemia,  (12)  Grenville,  Quebec.  The 
authors'  conclusions  as  to  the  composition  of  amphitx>le  are  (1)  that  it  is  a  metaulicate,  (2)  that 
fluorine  and  hydroxyl  are  isomorphous  with  the  protoxides,  (3)  that  the  presence  <^  sesquioxides 
■0  explained     tbdr  introduction  into  the  molecule  in  the  form  of  various  tnmlent  radi(»U. 


Digitized  by  Google 


4 


APPENDIX  IL 


New  analjraes  (see  below)  of  amphibole  leaembling  kaemUiie  fimn  idand  of  linoea  (for  which 
name  Knonle  is  suggested)  and  of  fcasrsutite  from  Kaeraut,  Umanak  Fjord,  Greenland,  with  c^itifial 
study;  Waabinzton  and  Wright,  Am.  J.  Sc.,  86, 187, 1908.  DiaeussioD  of  chem.  oMnp.  <rf  amphi- 
boles  given.   Anal,  by  Waabington. 

810,       TiO,      AlA     re,0,     FeO     MnO     NiO      MgO  CaO 
I.  linosa   40.85       8.47       9.89      8.85      3.96      0.12      0.10      12.47  12.16 
II.  Kaeraut  39.52     10.31      11.22-    1.22      8.81      0.06    13.31  10.93 


Study  of  the  rdle  of  water  in  tremolUe  with  new  analyses  of  material  from  Ham  Island.  Ala^a; 
Ossiniag,  Gouvemeur,  Ruesell  and  Edwards,  N.  Y.  Also  analyses  of  kupfferite  from  Edwards, 
N.  Y.,  and  dio^pnde  from  Ham  Island.  Condusion  reached  that  water  is  not  chemically  com- 
bined in  iremolite  but  is  to  be  regarded  rather  as  dissolved  water  in  a  solid  solution.  Alloi  and 
aement,  Am.  J.  Sc.,  26,  101,  1908. 

Anal.  —  Tremoliie  from  Bistrau,  Bohemia;  Kovki  [Abh.  B6bm  Ak.,  28.  1899] ;  Zs.  Kr.,  34. 
704:  —  from  Pisek,  Bohemia;  Krejd,  Ber.  bObm.  Gess.  Wiss^  xliv,  1899;  hornblende  fnnn  voi- 
canie  bomb  found  on  the  island  <A  St.  Christopher;  Fela.,  Zs.  Kr.,  87,  460;  from  Gnnatilla, 
Cabo  de  Gata;  Pfetl,  [Inau^.  Diss.  Hddelberg,  1901J;  Centralbl.  Hin.,  143, 1902;  ampkiboU  from 
Grenville,  Quebec,  contaimng  2.8%  fluorine;  Harnngton,  Am.  J.  S.,  16,  392,  1903;  from  near 
Easton,  Fa.;  Eyerman,  Amer.  Geol.,34,  43,  1904;  hornblende  from  Lukow,  Bohemia;  Hibsch,  Min. 
Hitth.,  24,  271,  1905;  also  Hampel,  ib.,  27,  271,  1908;  "grammtUite"  from  Statoust  in  southern 
Uiala;  SmimofT,  [Travaux  Soc.  Imp.  Nat.  St.  P^rsbouig,  Sect.  gfol.  et  min.,  33,  5,  45.  1905]; 
Zs.  Kr.,  44,  93;  dannemorile  from  MacskamezO,  Hungary;  Kosmat  and  v.  John,  Zs.  prakt.  Geol., 
18,  305-325,  1905;  amphibole.  with  anal.,  from  Cev^aes,  Portugal;  Hlawatsch,  Fertsdirift  warn 
stebrigsten  Geburtstage  von  Harry  Rosenbusch,  p.  68,  1906. 

A  blue  amphibole  IB  described  by  L.  L.  Feifnor  [Rec.  Geol.  Sur.  India,  31,  235,  1904],  Zs.  Kr., 
4S,  390,  as  occurring  in  a  schist  assodated  with  quartz,  caldte  and  a  black  oxide  of  manganeae. 
Prismatic  crjntaU  fiB^o  in  length.  Pleochroic,  a  [ute  reddidi  lilac,  b  paler  lilac,  cbliie.  ^ows 
lonal  structure  evidently  due  to  varying  composition,  with  corresponding  variation  in  extinetum 
angle  a  :  i  from  16"  to  70**.  G.  —  2.86.  Secondary  blue  amphibole  occurring  in  a  keiBantite  in 
Co.  Down,  Ireland,  noted  by  H.  J.  Seymour,  Geol.  Mag.,  7,  257,  1900.  Occurrence  of  fibrous 
amphibole  (with  anal.)  in  spinel  rock  on  island  of  Elba;  P.  Aloisi,  Proc.  Soc.  Tosc.,  July.  1908. 

Hornblende  occurring  in  a  hornblende  gabbro,  from  Pavone,  near  Ivrea,  I^edmont,  Italy,  is 
described  and  an  analysts  given  by  Van  Horn,  Amer.  Geol.,  31, 370, 1898;  Zs.  Kr.,  32, 600.  Horn- 
blendes occurring  as  rock  constituents  in  the  coast  range  near  Berkeley,  California;  Blasdale,  Uni. 
Calif.  Bull.  Dept.  Geol,  S,  11,  327,  1901.  Tremolite  from  Campo  longo,  Tesan;  Mann,  [loauc. 
Diss.,  Leipzig.  1904];  Zs.  Kr.,  42,  666. 

Actinolite  as  pseudomorph  after  diopside  from  KragerO,  Norway,  with  anal.;  8.  HillebnuKl, 
iCn.  Mitth.,  37,  272,  1908.    Derived  from  pyroxene,  which  see. 

Nephrite  from  New  Zealand  with  analyses,  DieseldorfF;  Centralbl.  Min.,  334,  1901;  from 
Bodensee,  Kalkowsky,  Ber.  Abh.  Naturwiss.  Ges.  I«s,  38,  1907.  Historical  with  Ixbiiogtaiidiy; 
Berwerth,  Hin.  Mitth.,  34.  228,  190fi. 

Sra  A^testnt. 

Edenite.  —  Occ.  in  upper  Vallone  delle  Rovine,  Italy,  with  anal. ;  Roccata,  Riv.  min.  eriatan. 
ital.,  33,  12,  1905. 

Hudwotate  from  Cornwall,  N.  Y..  formeriy  dassed  as  a  pyroxene,  is  proven  bv  Weidman,  Am. 
J.  Sc.,  16,  227,  1903,  to  be  an  amphibole.    An  optical  descnption  and  a  new  analysis  are  area. 

Soretite  is  an  aluminous  amphibole  from  the  anorthite-diorite  rocks  of  Koswinsky  in  the  north 
Ural;  Duparo  and  Pearce,  Mem.  Soo.  Phys.  Geneve,  34,  1902;  Bull.  Soc.  Min.,  36,  126.  1903. 
Occurs  in  short  prismatic  crystals  with  b  (010),  m  (110)  but  not  terminated.  G.  =  3.223.  Refnus 
tion  indioee:  a  —  1.6627,  -  1.6765,  y  -  1.6856.  Birefringence  negative.  7  -  «  —  0-0228. 
2  V  —  82**  30'  obs.  Extinction  of  -y  on  &  —  17°.  Pteochroism  deep  green,  green,  pale  gieraish 
ydlow. 

Analyds,  Gabaglio: 

SiO,    TiO,    AUO,    Fft,0,     FeO   MnO    CaO     MgO    K,0  Na,0  Ign. 
\   40.52   1.71     10.99      9.64       9.83     tr.     12.33     11.82    0.68    2.38     0.50  -  100.40 

CVotsi^.  Ihe  blue  amphibole  occurring  at  Silver  Cliff,  Cdo.,  and  thought  by  Palache  (BiJl.  G. 
Univ.  Calif.,  1, 181, 1894')  to  be  the  same  as  crossUe,  is  said  to  be  crocidoliie,  instead:  Murgoca,  Am. 
J.  Sc.,  30,  143,  1905. 

Sxiehtnyiite  is  an  amphibole  occurring  with  jaddte  from  Central  Asia,  collected  fay  Oowit 
Ba6dbieayi  (1877-1880)  and  examined  by  J.  Krenner,  Zs.  Kr.,  81,  502, 1899. 


Na,0       K,0       H,0  F 

2.01        0.63       0.19      0.28    «  99.98 

2.96        1.07      0.59    -  IOOjOO* 


*  Corrected  for  presence  of  0.77%  of  apatite. 
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G.  «  .1.033.  Color  light  greenish  brown  to  brownish  or  blackish  green;  pleochroiBm  feelide. 
EztiDction  on  m  (cleavage)  14"  12\  on  6  (010)  16**  Iff.    An  analyris  by  Loaka  gave: 

SiO,      ALO,     FeA     ^eO      HgO      CaO      Na/>     KjO  H,0 
55.02       4!53       1.04       3.28       20.36       8.00       6.71       t!s2       0^1   -  100.07. 

Ttchemickhnte  is  the  name  given  by  Duparc  and  Pearce,  Arch.  Sci.  Fhys.  Nat.,  Geneve,  29, 1/ 
1907;  C.  R.  144,  763,  1907;  to  an  amphibole  found  in  a  tn^netite  bearing  quartnte  in  northera 
Urals.  It  shows  very  strong  pteochroism,  a  —  deep  violet,  b  —  pale  greeniab  y(^w,  c  "  intenn 
blue  green.    Probably  near  nebeckite  or  arfvedsonite. 

Osannite,  name  given  by  Hiawatsch,  Festschr.  H.  Roaenbuscb,  76,  1906,  to  a  aoda-ampbibole 
between  nebeckite  and  arfvedsonite  in  which  ax.  pi.  is  J.  to  (010)  and  Bxao  nearly  coincides  witii 
axis  c.  Found  in  amphibole-gneiaB  at  Cevadaes,  Portugal.  Named  after  Prof.  A.  Osann  of 
Freiberg,  Baden, 

ITtncfttte;  name  given  to  a  blue  amphibole  near  tremdite  frtnn  manganese  mines  of  Central 
India.  Named  after  H.  J.  Winch.  Fermor  [Trans.  Hin.  Geol.  Inst.  India,  1.  79,  19061;  Hin. 
Hag.,  14,  413,  1907. 

ArtificieU.  In  inveBttmting  the  synthetic  production  of  a  series  of  minerals  of  the  composi- 
tion HgSiO,,  E.  T.  Allen,  F.  E.  Wright  and  J.  K.  Clement,  Am.  J.  Sc.,  23,  385, 1006,  succeeded  in 
making  microscopic  crystals  which  they  determined  to  be  amphibole.  Preparation  of  Norden* 
Bkioldine;  Ouvrard,  C.  R.  143,  315,  1906. 

Analcite,  Min.,  p.  595;  App.,  p.  3. — Ciyatals  from  basalt  of  East  Greenland;  Btegild, 
TMedd.  om  GrOnl.,  28,  99];  Zs.  Kr,  43,  636;  from  Scottish  localities;  Goodchild,  [Trans,  ^eol. 
Soc.,  Glasgow,  12,  Suppl.,  1-68,  1903] ;  Zs.  Kr.,  45,  307;  (with  anal.)  from  Ben  Lomond,  N.  S.  W.; 
Anderson,  Ree.  Aus.  Mus.,  6,  418,  1907. 

Effect  of  low  temperatures  on  optical  properties;  Panichi,  [Hem.  Ace.  line,  4,  389,  1002]: 
Ze.  Kr.,  40,  88. 

Anal,  of  material  from  nepheline-syenite,  Hontreal;  Harrington,  Trans.  Roy.  Soc.  Canada, 
11,  (3).  25,  1905;  composition  discussed;  Clarke  and  Steiger.  Am.  J.  Sc.,  8,  251,  1S09.  Chem. 
constitution;  HcNeil,  Jour.  Amer.  Chem.  3oc.,  28,  594,  1906.  Anal,  of  material  from  Seiowr 
Alp  in  Tyrol  with  discussion  of  composition;  Baschieri,  Att.  Soc.  Tosc.,  24,  1908. 

Occurrence  in  rocks.  J.  W.  Evans,  Quar.  Jour.  Geol.  Soc.,  67,  .18,  1901,  describes  analcite 
as  forming  the  isotropic  base  to  a  monchiquite  from  Hount  Gimar  Junagarb,  Kathiawar.  A. 
Felikan,  Hitth.,  25,  113,  describes  analcite  as  a  primarr  constituent  of  an  BJialtnte-nepfaelite- 
phonolite  from  Schfinfeld  near  Kamnits,  Bohemia,  and  or  an  analcite  [^nolite  from  Kuoatach- 
kabergje,  northwest  from  Praskowiti.  Noted  bjr  H.  Proboocbt,  CentralU.  Hin.,  70,  1904,  as 
occurring  in  the  center  of  altered  olivine  crystals  in  an  analdte-melaphyre  from  Piimeda. 

Anwiiite.  A.  Sachs,  Ber.  Ak.,  Berlin,  1902,  p.  18.  Tamanite,  5.  P.  Popoff,  Zs.  Kr.,  37,  267, 
1902.   Tschirwi&skij,  [Ann.  G6o\.  Hin.  Russ.,  7,  28,  1904);  Zs.  Kr.,  4S,  77. 

Triclinic.  Axis  S  :b  :  c-  0.8757  :  1  :  0.5975;  a  -  132*'  22',  B  -  106"  47',  7  -  83"  28'- 
Forms:  a  (100),  c  (001),  m  (110).  M  (lIO).  o  {III). 

Angles:  ae  -  73°  10',  am  -  44"  65',  aM  =  52?  20',  eo  -  52?  35'.  Crystals  tabular.   ||  o  (100), 

Cleavage  a,  perfect.  H.  —  3.5.  G.  «■  2.81-2.85.  Color  green  white.  Extinction  on  a 
(100),  15"  with  c.    Ax.  anjcle  about  127". 

Composition  (Ca,Fe)j(P0A.4H,0. 

Analyses:  1.  Sachs,  I.  c;  2.  Popoff,  1.  c;  3.  Locska,  Zs.  Kr.,  ST,  438, 1902. 

0  P,0,  FeO  CaO  H,0 

1.  2.81  35.51  18.07  27.77  18.47  -  00.82 

2.  2.812  }  34.50  20.00  27.72  18.33  - 100.56 

3.  2.85  34.36  17.49  28.32  18.64  Fe,O30.84,  CO, 0.62 -100.27. 

From  the  limonite  mines  of  Zelesnyj  Rog  near  Anapa  on  the  Taman  peninsula,  Kuban 
Province,  occurs  in  crusts  lining  cavities  at  the  junction  of  the  limonite  and  siderite-beaiing 
■diist. 

Ancyllte.    Ankylite.    G.Flink,  Hedd.  cm  GT«nt.,  14,  235,  1899;  [ibid.,  24,  49,  1901]. 

Orthorhombic.     Axes  ff :  6  :  c  -  0.916  :  1  :  0.9174.     Forms:  d  (101),  «  (Oil),  Angles:  *W" 

90*  5',  ««"'  "  85°  4'.  In  small  rhombic  pyramids,  rfe,  with  curved  faces  and  e^es;  alao 
occasionally  in  small  groups  or  dnises  and  in  crusts. 

Cleavage  not  observed.  Fracture  splintery.  Brittle,  rather  tough.  H.  =  4.5.  G.  ->  3.95. 
Luster  on  crystal  faces  vitreous,  on  the  fracture  grea^.  Color  light  vellow  to  orange,  also 
biownidi  or  grayish,  reun-brown,^lowish  green,  Siibtranducent.  £c.  [h.  ||(001).  B^X(010). 
Birefringenoe  strong,  optic^ly  positive. 
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ComposTtioii,  4Ce(OH)CO,.3SrCO,.3H,0.    Analydfl,  R.  Hanieliiu  on  0.3  gram: 

CO,      ThO^     Ce,0,     (La,Di),0,      FeO       StO       CaO      H,0  inaol. 
23.28      0.20       22.22        24.04  0.36       21.03       1  52       6.52      0.00  -  99.7(t* 

*  Traces  of  Y,0„  MnO,  F. 

B.  B.  infumbte,  loses  CO,  and  becomes  brown;  moistened  with  hydrochloric  add  gives  as 
intense  red  flame.  In  the  closed  tube  yields  water  freely.  Readily  s(duble  in  adds  with  evolu- 
tion of  CO,. 

Occurs  at  Narsarsuk,  southern  Greenland,  with  Kgirite  and  alUte;  also  in  crusts  on  corroded 
feldspar  crystals.    Ancylite  is  related  to  weibyeite  (Min.,  p.  291). 

Named  from  d-fniXoT,  curved,  in  allusion  to  the  rounded  character  of  the  crystal  faces. 

A  mineral  found  in  a  pebble  in  West  Russia,  related  to  ancylite  (spelled,  ansilite)  and  pari- 
site,  is  described  by  G.  Tsdiemik,  Vh.  Min.  Ges.  St.  Pet.,  41, 43,  1903;  Zs.  Kr.,  41,  184.  In  mmute 
octahedrons  in  part  dai^  brown  (anal.  1),  !n  part  brownish  yellow  (anal.  2)  with  rounded  fae<^. 
Luster  vitreous.  H.  -  4  -  5,  dark  crystals  harder.  G.  -  4.298  dark  var.,  —  3.962  li^t  w. 
Analyses: 

CO,    Ce,0,  U,0,  Pr,0,  Nd,0,  Y,0,    FeO  BaO    CaO     H,0  insol. 

1.  Dark  brown    23.78    44  58    2.85        2.57         ft*.      6.36     tr.     13.01     6  97     —  =-  99.12 

2.  YOJow  23.70    35.61    6.47        7.74        tr.      665t  tr.     12.83     6.94    0.22  -99.06 

t  HnO. 

Andalubite,  Min.,  p.  496;  App.,  p.  4.  — Crystals  from  Pisek,  Bohemia;  Krejci,  Ber  bfihm 
Ges.  Wiss.,  XXXV,  1902  -  chiastolite  crystals  remarkable  for  their  sise  and  complex  structure  occur 
at  Mt.  HowdcD,  ten  miles  north  of  Bimbowrie,  South  Austria.  C.  Anderaon,  Records  Austr. 
Mus.,  4,  298,  1902;  see  also  Am.  J.  Sc.,  24,  183,  1907. 

Iwractive  indices;  Taubert,  [Inaug.-Disa.,  Jena,  1905];  Ze.  Kr.,  44,  313. 

Analyses  of  material  from  various  localities  in  the  nei^boihood  of  Fliiela  and  Scaletta  b 
Bwitzeriand,  are  given  by  A.  Orammann,  [Inaug.-Diss.,  Zurich,  1899;  Viertelj.  —  Schrift  d. 
Naturf.  Ges.  Zurich,  44,  302,  18991;  Zs.  Kr.,  36,  407.  Author  also  discusses  the  probable  cause 
of  the  variation  in  color  in  the  Alpine  specimens;  Chem.  oonstitution  of;  Zulkowski,  Ber.  Ai_ 
Wien,  109,  (lib),  851, 1900;  conversion  at  high  temperature  into  xQUmanite,  which  aee. 

Andesine,  Min.,  p.  333;  App.,  p.  4. — Crystals  from  Ekaluit,  Greraland;  BSgtild,  Mia. 
GfOol.,  467. 

Ahoorite,  App.,  p.  4.   The  following  new  fonns  were  observed  by  Spencer,  Min.  Mag-,  14, 

316,  on  crystals  from  Oruro:  «  (035),  v  (041),  f  (312),  A  (321).  B  (441),  <7  (243)?.  D  (241),  £(261). 
Hie  chemical  and  crystallographic  position  is  also  discussed,  andorite  bcdng  considered  as  the 
first  member  of  a  senea  with  diaphorite  and  freieslebenite. 

Anolesitb,  Min.,  p.  907;  App.,  p.  4.  — Orys.:  from  Malfidano,  Sardinia;  Milleaovich,  Rend. 
Acc.  Line,  9,  (1),  153,  1900;  Eureka,  Utah;  Rogers,  Sch.  Mines  Q.,  23,  135,  1902;  from  Laurium 
and  from  the  Tinlic  distr,,  Utah,  the  latter  with  several  new  forms;  Uulydk  [Term.  Fus.,  33, 
187,  1900)  in  Zs.  Kr.,  36,  201;  from  Monte  Poni,  with  new  forms  and  a  cntical  summary  of  til 
known  forms  with  literature,  etc.,  also  a  table  of  angles  (after  Gdt.);  Hermann,  Zs.  Kr.,  39,  463, 
1904;  from  Broken  Hill.  S.  Australia;  ToboHTy.  Zs.  Kr.,  44,  601;  from  Mies.,  Slavfk,  [Abfa. 
b6hm.  Akad.  No.  19,  1905];  Zs.  Kr.,  44,  83;  from  GaeU.  L.  Como;  Repossi,  Att.  Soc.  Milano,  43, 
430,  1905;  from  ore  bodies  of  province  of  Messina,  Sicily;  Traina,  Rend.  Acc.  Line,  14,  (i),  220, 
1905;  from  Dundas,  Tasmania,  mine  Meretrice,  New  Cfaledonia  and  Lewis  Poods  near  Oranfje, 
N.  S.  W.  C.  Anderson,  Rec.  AuRtr.  Mus.,  6,  90,  1905;  Zs.  Kr.,  43,  621-622;  from  Broken  HiU, 
N.  S.  W..  with  new  forms  Y  (187).  X  (3.4.12),  v  (598);  Ander«)n,  Rec.  Aua.  Mus..  7,  I,  63,  1908; 
Tintic  dist..  Utah;  Farrington  and  Tillotson,  Field  Col.  Mus.,  Geol.  Series  3,  No.  7,  p.  131,  190S. 

Etching  figures,  see  uiuier  barUe. 

Anhtdritb,  Min.,  p.  910;  App.,  p.  4.  — Crystals  from  the  Simplon  Tunnel  and  the  etching 
figures  on  the  three  cleavage  faces  studied  by  Preiswerk,  Jb.  Min.,  1,  33,  1905.  Twin  from  Ausaee, 
Styria,  with  new  form  p(151);  Bascom  and  Goldschmidt,  Am.  J.  Sc.,  34,  487,  1907;  Zs.  Kr., 
44,  65. 

Effect  of  low  temperatures  upon  optical  properties,  Panichi.  [Mem.  Acc.  Line.,  4,  389,  1902J; 
Zs.  Kr.,  40,  89.  Pleochroisro  was  noted  in  a  crystal  of  anhydrite  from  Stassfurt  by  GAlgqr, 
Hin.  Mitth.,  26,  141,  1907,  giving  a  violet,  ^  colorless,  y  violet;  absorption  y>a>B. 

Analysis  of  anhydrite  from  Frontenac  County,  Ontario,  by  Nicol.,  [Can.  Rec.  of  Sci.  1896- 
1897.  7,  61],  Zs.  Kr.,  81,  293. 

Studies  in  the  genesis  of  anhydrite  and  itii  associated  minerals  were  made  by  van't  Hoff  with 
Armstrong,  Hturichsen,  Weigert,  Farup,  d'Ans;  Ber.  Ak.  Berlin.  559,  1900;  570,  1140.  1901; 
1000,  1903;  218,  1906;  [Arch.  NeSriand  d.  sc.  exact,  et  nat.  Hailem,  0,  471,  1901];  leriewed  in 
Za.  Kr..  38,  625;  Jb.  Hin..  2,  6. 1902;  and  by  Vater,  Ber.  Ak.  BeiUn,  269, 1900. 
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Inclusionfl  of  liquid  carbon  dioxide  in  anhydrite  from  Simplon  Tunnel;  Spezia,  Att.  Acc. 
Torino,  39,  521,  1904.  Occurrence  at  Wilhelinsgliick;  Lenze  [Bor.  iib.  d.  Versamml.  d.  oberrhein. 
^eol.  Vereine,  32,  2^,  1899];  Zs.  Kr.,  36,  411.  In  a  phonolite  at  Hammer-Unterwiesenthal, 
Saxony,  blue  anhydrite;  Bervt,  Abh.  naturwiss.  GeB.  Isis,  Dresden,  88,  1899;  in  a  micaoeoua 
dc^omite  from  Simplon  Tunnel;  Spezia,  Att.  Acc.  Sci..  Torino,  38,  June,  1903. 

Micro-determination  in  rocks;  Betg,  Centralb).  Min.,  688,  1907. 

Ankeritb,  Uin.,  p.  271. —Analysis  of  normal  var.  from  ^elps  Co.,  Mo.;  Rogera,  Kana. 
Univ.  Bull.,  8.  183. 1899. 

Annasbbgitb,  Min.,p.818.  — Artif.;  de  Schulten.  Bull.  Hin.  Soc.,38t  87,  1903.  Occurrence 
at  Cobidt,  Ont.;  Miller,  Rep.  Can.  Bureau  Mines,  2,  1905. 

AhnerAditi.  —  See  under  Uramniie. 

Anorthitb,  Min.,  pp.  337,391, 1027;  App.,  p.  5.  — Oryst. —  From  Vesuvius  figured  by  Viola, 
Zb.  Kr..  SI,  484.  From  Amnyi-Berv  described  by  V.  Huty&k,  [FOldt.  K&zl,  33,  54,  1903).  Zs.  Kr., 
40»  504.  Following  new  forms  given,  G  (i05),  F  (205),  / (l31).  H  (421),  K  (243),  L(2i3).  Crvs- 
tals  from  a  volcanic  bomb  found  on  the  island  of  St.  Christopher  described  by  Fels,  Zs.  Kr.,  37, 
450.  From  Franklin,  N.  J.,  by  Warren,  Am.  J.  Sc.,  11,  369,  1901.  Twins  from  Rochenoire,  Puy- 
de-Ddme;  Vigier,  Bull.  See.  Min..  81,  142. 1908. 

Opt.  —  Studies  of  optical  constants  and  orientation  on  aabrthite  from  Vesuvius  Becke, 
Ber.  Ak.  Wien,  106,  434, 1899,  Min.  Mitth.,  19,  201,  1899;  by  Viohi,  Zb.  Kr.,  81,  484,  and  Klein, 
Ber.  Ak.  Beriin,  346, 1899. 

ao=  1.57524.  Viola;  1.57556,  Klein. 
^0=  1.58327,      "    1.58348,  " 
7b-  1.58840,      "    1.58849,  " 
2V  =  76"  56',       "    76"  30',  " 

One  of  the  optic  axes  lies  in  c.(OOl)  and  makes  the  angle  26}**  (Becke)  with  pole  to  b  (010),  the 
other  optic  axis  makes  a  small  angle  with  the  c  axis. 

Anal.  —From  Phippsburg,  Maine,  by  Hillebrand,  U.  S.  G.  S..  Bull.  167, 1900;  from  the  island 
of  St.  Christopher  by  Fels,  Zs.  Kr.,  37,  460;  from  Franklin,  N.  J.,  by  Warren,  Am.  J.  Sc.,  11,  371, 
1901;  discusuon  of  chemical  constitution  by  Tsebermak;  Ber.  Ak.  Wien.,  112,  (1).  355, 1903;  lli, 
455,  1906;  U8,  217,  1906. 

Anorthoclasb,  Min.,  p.  324;  App.,  p.  5.  —  Portoscuso,  Sardinia,  determination  of  refractive 
indices;  Riva,  Rtv.  Min.  ItsJ.,  26,  21.  1901;  Zs.  Kr,  36,  274,  1901.    Anal,  of  phenocrysts  from 

Sranite  of  Port  Victor,  S.  Australia;  Gartretl,  [Trans.  Roy.  Soc.  S.  Aus.,  27, 256-260, 1903] ;  Zs.  Kr., 
i,  316. 

ANBnjTB,  see  under  AnqfUte. 

AHTHOPaTLUTE,  Mio.,  p.  384;  App.,  p.  5.  — Occurs  with  fayalite  at  Rockport,  Mass.,  (Opt.) 
Warren,  Am.  J.  Sc.,  16,  339,  1903, 17,  179,  1904;  also  at  Saint-Germain-rHerm,  France  (Anal. 

gat.)  G.  Friedel,  Bull.  Soc.  Min.,  36, 102, 1902.    Occurrence  at  Fonte  del  Prete,  Elba;  Comu  and 
immelbauer,  [Mitth.  Nat.  Ver.  Wien,  3,  9-19,  19051;  Zs.  Kr.,  M,  299. 
Artif.  formation  of  kupfferile;  Allen,  Wright  and  Clement,  Am.  J.  Sc.,  22,  385,  1906. 

Antimon-luionite.    S.  Slevanovic,  Zs.  Kr.,  27,  239,  1902.  —Scq  Enargile. 

Apatite,  Min.,  pp.  762,  1027 ;  App.,  p.  5.  — Oryat.  — Complex  crystals  of  rich  purple  color  are 
described  from  Hinot,  Maine,  by  Palache,  occurring  with  tourmaline,  lepidoUte,  coolceite,  etc.,  in 
pegmatite;  optical  properties  (maxial)  are  also  described  and  analysis  given  by  Wolff,  Proc. 
Amer.  Acad.,  39,  517, 1902;  ciystaia  from  granite  of  Baveno;  Artini,  Rend.  Acc.  Line,  11,  (2),  362, 
1902-  crystals,  pink,  also  green  occur  at  Haddam  Neck,  Conn.;  new  forms  noted  I  (7i30), 
W  (7520),  W  (7250);  Bowman,  Min.  Mag.,  13,  111,  1902.  Crystals  described  from  Rautenkrantzin 
the  Erzgebirge;  Hermann,  Centralbl.  Mm.,  433,  1904;  from  Biella,  Italy,  by  Zambonini  with  new 
pyiamid/  (1014),  Zs.  Kr.,  40,  220,  1904;  from  Gellivara  in  Norbotten.  Sweden,  with  new  forms 
e  (7.0.7.11),/  (202.3)  g  (7079).;'  (7078),  also  refractive  indices  measurements;  Zimdnyi,  Za.  Kr.,  80, 
506,  1904;  Ann.  Mus.  Nat.  Hung.,  p.  288,  1904.  Needle-like  crystals  in  volcanic  bomb  from 
Cbppucctni  di  Albano.  Italy;  Viola,  Zs.  Kr.,  37,  370.  Crystals  rich  in  faces  of  a  clear  pale  amethyst 
color  from  Gletsch,  Switzeriand;  Busz,  Centralblt.  .Min.,  753.  1906.  The  following  new  forms 
noted,  X  (4.0.4.21),  5(5057),  *  (40i5),  y  (80g9);  Lyon  Mt..  Clinton  Co.,  N.  Y.;  Whitlock,  N.  Y. 
State  Mus.  Bull.,  107,  72,  1907.  Chemical,  optical  and_CTystallographie  study  of  apatite  from 
Epprecfatstein,  Bavaria  (new  forms;  B  (54§0).  K  (10.9.19.0),  K,  (19.9.10.0),  D  (13.0.13.4)).  and 
Luxullian,  Cornwall.  —  Walter,  Inaug.  Diss.,  Unlver.  Miinater,  1007. 
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Opt.  —  Refractive  indices  of  fluorapatite  from  Pisek;K.  Zitn&nyi,  Ze.  Kr.,  40,281, 1904;  Ann. 
Mus.  Nat.  Hung.,  562, 1904;  also  of  CTystain  found  in  inclusions  in  augite  andeeite  lava  firan  Bel- 
lenbeices  near  Hayen;  Qaubert,  Bull.  Soc.  Hin.,  38, 186, 1905.  Optically  anomalous  crystals  from 
Mnphibole  diabase  from  Nurra,  Sardinia;  Viola,  Boll.  Com.  Geol.  Ital..  A,  106,  1905.  Optical 
oonstants  for  crystals  from  Glctsch,  Switzerland;  Busz,  Centralbl.  Min.,  760,  1906.  Refractive 
indices;  Gaubert,  Bull.  Soc.  Min.,  30, 108,1907.  Optical  study  of  material  from  various  localities; 
Baumhauer,  Za.  Kr,  46,  555,  1908. 

Anil.  — Gordonbrook,  New  South  Wales,  analysis;  Hingaye,  Trans.  Austr.  Ass.  Sc.,  1898. 

An  apatite  from  Narsarsuk,  Greenland,  containing  3.36  p.  c.  Y,0,  has  been  described  by  G. 
Flink,  Medd.  Grdiiland,  14,  235,  1898;  24, 173,  1901.  Analysis  of  cryrtals  from  Gletsch,  Switsei^ 
land;  Buss,  CentiBlbl.  Mfn..  760. 1906. 

Bwudomoiph  of  "osteoltte  "  after  calcite  from  near  Prausniti,  KreisJauer,SliIeflia;  SdnranUe, 
Ctotralbl.  Hin.,  641,  1905. 

On  the  apatite  deposits  of  Canada;  A.  Osann,  Geol.  Surv.  Canada,  IS,  Pt.  O.  1899. 

Phoaphorite.  —  Various  Swedish  phosphorites  contain  fluorine  in  the  same  ratio  to  the  phm- 
phoric  acid  as  in  apatite;  Andersson  and  SahlbtHn,  BuU.  G.  Inst.  Upsala,  4,  79, 1809.  Occurrmce 
in  Europe;  Kruft,  Jb.  Min.,  Beil,  16,  1,  1902. 

Apbthitaute,  Min.,  p.  897 ;  App.,  p.  5. — See  B.  Goasner  on  the  ciy^allf^raphic  r^ticHis  ci  the 
•ulphates  and  diromates  of  potassium  and  sodium,  Zs.  Kr.,  89,  155, 1903;  also  vant  Hoff  oo  the 
foimation  of  isomorphous  mixtures  of  and  NaJSO^,  Ber.  Ak.  Berlin,  359,  1903.    The  latter 

concludes  that  glaaerite  (K^,),  aphtaloee  or  aphtalite  (75%  K^,)  and  arcanite  (62%  1^30.) 
are  probably  identical. 

Probable  occurrenoe  in  fumardes  of  Mt.  Pd4e,  Martinique;  Lacroix,  Bull.  Soc.  Hin.,  SB,  00^ 
1905.   Formed  at  eruption  of  Vesuvius  in  1906;  see  under  VesuviuB. 

Apophtllite,  Min.,  p.  566;  App.,  p.  5.  — Oryst.  — Crystals  with  optical  study  and  anal, 
from  Sulitelma,  Sweden;  Hennig,  Geol.  FOr.  FOrh.,  31,  391,  1899;  From  Seiaer-Alp  witii  (013); 
Zambonini,  Zs.  Kr.,  Si,  561;  in  tabular  crystals  from  Rc^zbinya,  Hungary;  Zimiiiyi,  Zs.  Kr., 
86,  256.  1902;  from  Groas-Prieasen.  east  of  Aussie,  showing  I  (103);  Pelikan,  Ber.  Ak.  Wien,  lU. 
334,  1902.  From  Scottish  localities;  Goodchild,  [Trans.  Geol.  Soc.  Glaagow,  18.  SuppL,  1-68, 
1903];  Zs.  Kr.,  46,  305.  From  following  Swedish  localities,  Nordmarken,  Taberg,  Utd,  Skott- 
v&ng,  L&ngbaushyttan,  Hfillestad;  FUnk,  G.  FAr.  FOrh.,  38, 423, 1906.  From  basalt  of  East  Green- 
land; BOegild,  [Medd.  om  GrCnl.,  38,  99] ;  Za.  Kr.,  43,  636 ;  also  in  Min.  Gr«nl.,  546,  1905.  From 
Traversetla  with  anal,  and  diflciission  of  chem,  comp.;  Colomba;  Rend.  Acc.  Line.,  16,  966,  1907. 

Quartz  paeudomorph  after  apophyllite  occurs  with  dat(^ite  and  pectolite  near  Fort  Ftoint, 
San  Fraociaco,  Cal.,  aee  under  quartt. 

Studies  on  apophyllite  free  from  ftuorine  and  on  those  which  contain  fluorine  show  that  the 
first  variety  is  +  with  higher  index  of  refraction,  the  second  —  and  with  lower  index  of  refruetion; 
Comu,  Centralbl.  Min.,  79,  1906. 

^  Occurrence  (with  anal.)  at  Asmara  and  Sdket,  Eritrea;  Manaase,  Proc.  Soc.  Toec.,  July,  1906. 
Discusaion  of  chem.  comp.;  Zambonini,  Mem.  Acc.  Sd.  Napoli,  14,  124,  1908.  Anal,  of  material 
from  Seisser  Alp,  Tyrol,  with  discussion  of  composition ;  B^hleri,  Att.  Soc.  Tosc.,  24,  1908. 

Effect  of  ammonium  chloride  upon;  Clarke  and  Stciger,  U.  S.  G.  S.,  Bull.  907, 1902;  Zs.  Kr.. 
88,  696. 

Araqonfte,  Min.,  pp.  281, 1027;  App.,  p.  5.  —  Crystals  described  by  Jeremeiew  from  Karkara- 
linsk  distr.,  Khirgise  Steppes,  Vh.  Min  Ges.  St.  Pet.,  [36,  75,  1897];  Zs.  Kr.,  31,  507;  by  Ziminyi 
from  Dtwn^ka  with  new  forms  and  list  of  forms  for  the  species  with  references  to  authors,  etc., 
Zs.  Kr,  31,  353, 1899.  From  Herrengrund,  new  forms,  discussion  of  twins  and  measurement  of 
refractive  indices;  Melczer,Za.  Kr.,38, 249,  ig03;Ber.ausUngam,S8,272, 1905;fn>mEaBtGteea- 
land;  BOggild,  Medd.  om  Gr&nl.,  38,  108,  1906;  from  Plauen  in  Vt^and;  Henglein,  Centralbl. 
Min.,  372,  1908. 

Symmetry  that  of  the  holosymmetric  class;  Mdcicr,  Zs.  Kr..  39.  279,  1904.  See  also  Becken- 
kamp,  Za.  Kr.,  32.  24,  1899. 

The  crystalline  structure  of  the  members  of  the  Araf^nite  group  has  been  exhaustively  studied 
by  Westhoff,  Inaug.  Diss.,  1899.    Sec  also  absta.  in  Zs.  Kr.,  36,  188. 

Investigation  of  structure  of  mimetic  crystals,  MOiniie,  Jb.  Min.,  Bell.  Bd.,  14, 247,  1901 . 

fluorescence  in;Schincaglia,  [II  Nuovo  Cimento,  Hsa.  10,  212,  1899);  Zs.  Kr..  84,  312. 

On  the  relations  of  aragonite  to  calcite  see  H.  W.  Footc,  Zs.  phys.  Ch.,  33,  740,  1900. 

Conchite  of  Agntm  Kellv,  Ber.  Ak.  Munchen,  90,  187,  1900;  Min.  Mag.,  13,  363,  1900,  th^ 
material  of  molluscan  shells  supposed  to  be  a  new  form  of  CaCO,  is  shown  by  Vater,  Zs.  Kr., 
149,  and  Brauns,  Centralbl.  Min.,  134,  1901,  to  be  identical  with  aragonite. 

Moaaotlile  from  Montieri  is  shown  hy  G.  D'Achiardi;  to  be  a  mixture  of  calcite  and  arasonite, 
[Att.  Soe.  Tosc.,  Proc.  Verb.,  11,  1898];  Zs.  Kr.,  82,  522. 

ARAOorm,  Uin.,  p.  1013.  —  Occurrence  in  .£tna  mercury  mine.  Nap*  Go.,  CkHf.,  Haoka^ 
(Jour.  Roy.  Microsc.  Soc,  673,  1905];  Zs.  Kr..  48,  616. 
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Akdbmnite,  Min.  p.  542.  —  Anatysis  hy  W.  Pmndtl  of  the  arsenical  variety: 

"■"      Fe,03     MnO      FeO      MgO    CaO  As^Oj    VA  Ign- 


SiO, 
27.77 


A1,0, 
25.25 


0.53      22.70      0.65       5.20    1.44    9.01      0.81    5.24  » 99.50 


TbU  leads  to  the  fonnula  H^n^l,(As,V)Si.OM,  Zs.  Kr.,  40,  302, 1904. 

Arfvedsonite,  Min.,  p.  401;  App.,  p.  ft.  — Ciyatals  fiom  Naraanuk,  Qieenland;  FliDk,H^. 
GiOnl.,a4,  77,  1901. 

Ahgentitb,  Min.,  p.  46.  — Occurrence  at  Cobalt,  Ontario;  Hitler,  R«>.  Can.  Bureau  of  Mines, 
14,  Pt.  2, 1005.  Occurrence  (wiUi  anal.)  at  California  mine  on  Glacier  Mt.,  Hontesuma,  Summit 
Co.,  Colo.;  Van  Horn,  Am.  J.  Sc.,  25,  508, 1908. 

ABaBNTODOHBTKiTB,  866  undcF  Domeyk^. 

ABQBHTOTBRCTurB,  Chem.  Zeit.,  16, 1952, 1892,  same  as  BoUUe,  which  see. 

AaaYRODrTE,  Min.,  p.  150;  App.,  p.  6.  —  Occurrence  in  Bolivia;  Canfield,  Am.  J.  Sc.,  23,  20, 
1907.  Crystal lographic  and  chemical  study  of  material  from  Colquechaca,  Bolivia;  V.  M.  Gold- 
Bchmidt,  Zs.  Kr.,  46,  548,  1908.  Anal,  of  materia  from  old  spedmen  from  "  Beecheert  OlOck  " 
mine,  Freibeig;  Kolbeck,  Centmlblt.  Min.,  331,  1008. 

See  Plutinglanz. 

Arsknic,  Min.,  p.  II ;  App.,  p.  6. — Occurs  near  Montreal  with  calcite  in  a  vein  cutting  nephelite- 
oyenite,  0.  -*  5.74,  contains  1.65  Sb  and  0.16  S;  Evans,  Am.  J.  Sc.,  15, 92,  1003.  Also  occurs  in 
renif<Hin  mapsw  at  Washington  Camp,  Santa  Cruz  Co.,  Arisona;  Warren,  Am.  J.  Sc.,  16,  337, 1903. 

Arsenoptritb,  Min.,  p.  97;  App.,  p.  6.  —  Crystals  from  the  Lengenbach  quarry  in  the  Binnen- 
thal  have  been  measured  by  Lewis,  Min.  Mag.,  13,  291,  190^1.  Crystaie  from  Brosso  and  Traver- 
aella  with  new  form  (221);  Colomba,  Rend.  Acc.  Line,  15,  642,  1906.  Crystals  from  Ivigtut, 
Greenland;  BOggitd,  Min.  Greenland,  49,  1905. 

The  cobalttrerous  variety,  danaite,  from  the  Sulitjelma  mines  in  northern  Norway,  contuns 
1.15  p.  0.  Co  and  gives  an  axial  ratio  near  that  of  ^laucodot,  according  to  Fletcher,  Min.  Mag., 
14,  S4,  1904.  Crystals  from  the  same  locality  earlier  described  by  Stelzner  gave  6.81  p.  c.  0>, 
cf.  Fletcher,  1.  c,  also  Vogt,  Zs.  prakt.  Geol.,  2,  43,  1894,  and  Hintze,  Min.,  1,  8^,  1901. 

Occurrence  (with  anaF.)  at  Cobalt,  Oct.;  Miller,  Rep.  Can.  Bureau  Mines,  14,  Pt,  2, 1905. 

Arsanschwafel,  E.  Monaco,  [Ann.  Scuola  Agricolt.  Portici,  19021,  Zs.  Kr.,  40,  297, 1904. 

A  blue-gray  mineral  with  m^allic  luster  occurring  in  granular  eiystaUine  (tetragonal  ?)  agg^ 
gates,  mizal  with  realgar,  at  the  Solfatara  of  Pozsuoli,  near  Naples.  An  analysis,  yielding  Uie 
formula  As^  +  H,0,  gave:  S,  35.92;  As,  56.00;  HA  7.00  -  00.82. 

ABSVNSDLroRrTB,  see  StUphur. 

Artinlta.  L.  Brugnateai,  [Rend.  R.  1st.  Lomb,  Mailand,  36,  869,  1902  ;  36,  824,  10031: 
Centralblt.  Min.,  144,  663,  1903;  Zs.  Kr,  40,  103:  41,  257. 

Orthoriiombic.   Fibrous,  radiating,  in  spherical  aggr^ates. 

H.  -  2.  G.  -  2.028.    Color  white.    Optically  -  .    Length  of  fibres  usually  ||  b.    Ax.  {d. 
usually  ±  to  length  of  fibers.    B  =  about  1.537.    y  -  a  -  about  0.055.    2E  over90*>. 
Comp.  —  MgC0rMg(0H),.3H,0  =  MgO,  40.82;  CO,,  22.45;  H,0,  36.73. 
Anal,  on  material  from  Val  Latema: 


MgO 
4llt4 


CO, 
22.37 


H,0 
(36.39)  =  100.00 


Obs.  Found  in  an  osbestus  quarry  assodated  with  a  peridotite  at  Val  Bnitta  in  tiie  Val  Latema. 
Later  observed  with  magnesite  at  fhnarede  in  the  Aosta  valley.  Named  in  honor  of  Prof.  Ettore 
Artioi  of  Mfuland. 

Anmnite.    A.  Arzruni  and  K.  Thaddfeff,  Zs.  Kr.,  31,  230,  1899. 

Orthorhorobic.  In  druses  of  small  hexagonal  prisms  with  basal  planes  and  minute  pryamidal 
faces;  these  are  interpreted  as  being  orthorhombic  with  a  prismatic  angle  sensibly  60°,  and  show- 
ing the  forms  b  (010),  c  (001),  m  (110),  also  (021)  and  (111).  Color  blue  or  bluish  green,  but  the  light 
transmitted  through  the  prism  is  in  part  blue,  in  part  neariv  coloriess.  Biaxial,  an  axis  nearfy  J.  m. 

Composition  highly  uncertain,  as  the  material  for  anaWsis  was  scanty  (0.2,  0.19  gr.)  and  veiy 
impure;  further  the  only  completed  analyda  shows  a  loss  of  2  p.  c. 

Analyses,  Thadd^: 


1.  8.07 

2.  13.06 


a 

14.30 
0.46 


PbO 
31.41 
33.38 


CuO 
21.39 
14.54 


H,0 
undef. 
11.01 


Fe,0, 
0.70 
1.81 


CaO 


ZnO 
undet. 
4.08 


SiO, 
13.60 
8.88  -  08.00 
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Of  the  above  the  SiO,  is  assumed  to  he  present  as  quartz,  Fc,0,  as  limonite,  ZnO  as  godariw. 
furthermore  the  mineral  graduates  into  laiiarkite;  deducting  the  impurities  a  formula  is  deduced 
which  would  make  arzrunite  a  double  »alt  of  basic  lead  sulphate  and  a  baaic  copper  chloride 
(PbJ))S0,.3(CuCI,.H,0).Cu(0H)j;  the  result,  however,  has  little  value. 

OlMerved  aa  a  drusy  crystalline  incrustatioD  lining  cavities  ia  the  cellular  gangue  rock  mi  th* 
mine  Buena  Esperansa,  Challacollo,  Tarapaca,  Chile.   Nfuned  after  Prof.  A.  Arxnini  of  AaAe^- 

AsBESTDS.  —  Occurrence,  Exploitation  and  Uses  is  the  title  of  a  pamphlet  (pp.  109,  19  plaks 
by  Fritz  Ctrkel,  published  at  Ottawa  in  1905  by  the  Mines  Branch  of  the  Dept.  of  the  lalerior, 
Canada.  It  f^ives  an  account  of  the  a[n|>hibole  asbestus  occurring  in  Hastings  Co.,  Ontario,  anj 
elsewhere,  which  has,  however,  only  limited  applications  in  the  arts;  also,  more  fully  of  the  ft- 

?;nttne  aebestus,  or  chrysolite,  mined  extensively  in  Canada,  particularly  south  «  Qucbee  at 
betford,  etc. 

The  occurrence  and  origin  of  asbestus  (chrysoUle)  ia  diacusaed  at  Imgth  in  the  geological 
reports  of  Vermont  for  1903-1904  and  for  1905. 

AscHARiTB,  App.,  p.  6.  —  Formation  discussed;  van't  Hoff,  Ber.  Ak.  Berlin,  652, 1907. 

AsFRALT,  etc.,  Hin.,  pp.  1017-1020.  — The  awhalt  and  bitumioouB  rock  deposits  oC  tike 
United  States,  with  descnption,  occurrence,  etc.,  of  aaphaltum,  albertite,  impsonite,  nafaamite, 
nigrite,  uintabite  (gilsooite),  wurtzilite,  osoeerite;  Eldndge,  22iid  Ann.  Rep.  U.  S.  G.  3.,  1, 211- 
452,  1900-1901. 

AsTRAKAurrE,  Min.,  p.  946.  —  See  Bladite. 

AAtroUta.    Astrolith,  R.  Reiniack,  Centralbl.  Hin.,  108,  1904. 

Orthorhombic  (?).  In  globular  forms  with  radiated  or  stellate  structure.  Under  the  mienaeope 
foiiae  are  noted,  in  part  uiowing  sections  of  irregular  outline  without  cleavage  lines  and  non- 
pleocbroic,  to  these  Bz«(  - )  is  normal  with  2E  —  48°,  dispersion  p>v;  sections  of  foliae  are  also  is 
part  eloneited,  pleochroic,  and  showing  cleavage  cracks. 

H.  —3.5.  G.  «  '2.78.  Luster  vitreous  to  pearly.  Color  siskin-green.  Streak  giayisb  white. 
Translucent. 

Composition  somewhat  uncertain,  the  material  being  impure  from  indusiona;  the  formula 
deducea  is  that  of  a  metaailicate:  (Na,K),Fe(Al,Fe}j(SiOj)<.HjO.  Analysis,  after  deducting 
3.88  p.  cCaCO,: 


Fuses  B.  B.  at  3.5  quietly  to  a  gray  enamel ;  reacts  for  iron  with  the  fluxes;  not  aen»bly  attacked 
by  acids. 

Occurs  inclosed  in  a  diabase  tuff  near  Neumark  in  masses  of  black  siliceous  schist,  of  giaoular 
limestone  and  of  calcareous  alum  schist  in  Saxon  Voigtland.  Named  in  allusion  to  the  stellated 
structure. 

AsTROPHTLLiTB,  Hin.,  p.  719.- —  From  Narsarsuk,  Greenland;  Baggild,  Hedd.  cm  Gitel,  SB, 

103,  1906. 

Atacaufte,  Hin.,  p.  172;  App.,  p.6. — Oryst.  From  the  Brilladora  mine,  Paposo,  Atacaiaa, 
show  the  new  forms  ^(210),  7  (150);  Moses,  Am.  J.  Sc.,  12,  100,  1901;  from  same  locality;  Keller, 
Froc.  Amer.  Phil.  Soc.,  47,  84,  1908;  from  Sanlinia;  Pelloux,  Att.  Acc.  Line,  13,  (2),  34,  19(M: 
from  Bimbowrie,  S.  Australia,  with  anal.;  Mawson,  [Trans.  Roy.  Soc.  S.  Aus.,  30,  67-70,  IdftV; 
Za.  Kr.,  45, 315; from  Gloncurry,  Queensland;  Anderson,  Rec.  Aus.  Mus.,  7,  (1),  G7, 190S. 

ATopm,  Hin.,  p.  861.  — Occurs  at  the  manganese  mines  of  Miguel  Bunuerr  Hinaa  Geiaca, 
Braiil,  (anal.);  Hussak,  Centralbl.  Hin.,  240,  1905. 

Adbrbachitb,  see  under  Zircon. 

AuGGLiTE,  Min.,  p.  847 ;  App.,  p.  6.  —  Found  in  small  amount  in  the  silver  ores  of  Tatasi  and 
Portugalete,  in  the  province  Sud-Chichas,  Potosi,  and  from  Oruro,  Bolivia.  New  face  g  (91Ui 
observed.  Indices  of  refraction  for  Na  light  «  1.5752  and  1.5893.  2E  -  32^".  G.  =  2,&, 
Spencer,  Min.  Mag.,  IS,  1;  ibid.,  14,  323. 

AuTUNrrE,  Hin.,  p.  857.  —  Study  of  absorption  spectrum  and  the  changes  through  Ion  of 
water  by  heating  into  "  metakalkuranitc;"  Rinne,  Centralbl.  Min.,  709,  1901. 

Dec.  in  Hadagaaear  and  at  Tinh-Tuc,  r^on  of  Cao-Bang,  Tongldng,  China:  Lacrotx,  Bui. 
Soc.  Hin.,  81,  2457269,  1908. 


SiO, 
52.14 


FeO 
12.01 


Na,0 

6.62 


2.83  -  100 
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■  AwARUiTE,  Min.,  pp.  29, 1043.  —  Native  nickcl-iron  alloys,  near  the  awaruite  from  New  Zealand, 
Viave  been  dcBcribed  by  Sella  from  Biella,  Piedmont,  see  Min.,  p.  1048;  also  by  Melville  from 
JosephiQe  Co.,  Oregon,  and  caXXed  ioaephiniit,  see  App.,  p.  38;  by  HolTmann  from  the  auriferous 

f ravels  of  the  Fraser  river,  British  CtJumbia,  and  called  by  him  nmwtte,  Am.  J.  Sc.,  19, 319, 1905; 
y  Jamieson  from  Josephine  Co.,  Oregon  (see  above)  and  from  South  Fork,  ^mith  river,  Del  Norte 
0>..  CaUfomia,  ibid.,  19,  413,  1905. 

The  alloy  called  souesile  (after  Mr.  F.  Soues)  is  obtained  from  the  gold  washing  of  the  Fraaer 
liver  near  Lillooet,  with  platinum,  iridosmiue,  magnetite,  chromite,  etc.  It  occui^  in  smalt,  irr^u- 
lar,  rounded  grains,  not  exceeding  1.5  mm.  in  diameter,  in  part  microscopic.  Strongly  magnetic 
&nd  malleable.  G.  —  8.215.  Slowly  dissolved  in  hot  hydrochloric  acid,  readily  in  hot  nitric  acid. 
Analysis  I  below  by  Wait,  after  deducting  1.16  p.  c.  ailica. 

"tae  nickel-iron  from  Or^^n  (eariier  described  by  Melville,  and  named  josephiniie,  Am.  J.  Sc., 
43,  509,  1892,  App-.,  p.  38}  occurs  in  water-worn,  bean-shaped  pebbles,  from  a  few  rotUi- 
meters  to  several  centimeters  in  diameter;  theae  consist  of  a  sponge-like  mass  enclodng  particles  of 
a  silicate  resemblin;;  ser^ntine;  analysis,  2  below,  after  deducting  impurities. 

The  Smith  river  iron  is  in  nearly  uniform  grains,  from  0.15  to  1.5  mm.  in  diameter;  it  is  obtained 
with  magnetite  and  chromite  as  a  residue  from  gold  washings.  G.  —  7.85  (corrected  for  admixed 
magnetite). 

Anaiyses:  1.  Wait,  1.  c;  2,3.  Jamieaon,  1.  c. 

Ni         Fe  Co  Ca  P  S 

1.  Fniser  R.,                         76.48  22.30  ....  1.22   =  100 

2.  Josephine  Co.,  Or^n     |    74.23  25.18  0.46  ....  0.04       0.09  -  100 

3.  Smith  R.,  California       |    76.69  21.37  1.20  0.64  0.04       0.06  -  100 

The  above  approximate  to  Ni.Fe  which  requires  Ni  76.0,  Fe  24.0  =  100.  Sk^  obtained  for 
awaruite  Ni  67.63  and  Mattirolla  for  the  Btella  mineral  described  by  Sella  Ni(Co)  75.20. 

AxiNiTE,  Min.,  p.  527;  App.,  p.  7.  — Crystals  from  Obira,  Japan,  described  by  Zimdnyi,  Zs.  Kr, 
32,  125,  245,  1899;  also  by  Fonl,  Am.  J.  Sc.,  16,  200,  1903,  and  by  Wada,  Minerals  of 
Japan,  p.  114,  Tokyo,  1904;  crystals  from  Biella,  Italy;  Zamlwnini,  Za.  Kr.,  40,  259,  1904;  from 
Bowling  Alley  Point,  near  Mundle,  N.  S.  W.;  from  Moonbi,  N.  S.  W.,  and  from  Colebrook  mine, 
Dundas,  Tasmania;  Anderson,  Reo.  Aus.  Mus.,  6,  133-137,  1906;  from  Tremore,  Bodmin,  Corn- 
wall; Barrow  and  Thomas,  Min.  Mag.,  16,  119,  1908. 

Ford  (1.  c.)  gives  the  analyses  1  and  2  below,  from  which,  and  with  other  reliable  eariier 
II  III  n 
analyses,  the  formula  RTR4Bi(ffi04))  Is  deduced;  here  R  —  Ca  chiefly,  also  Fe,  Hn,  Mg,H,aDd 
III 

B  -  Al,  also  Fe. 

G      SiO,   B,0,  A1,0,  Fe,0,  FeO  MnO  CaO  MgO  H,0 

1.  Bourgd'Oisans  3.287  1142.78  6.12  17  67  0.99  6.02    2.99  20.16  2.41  1.40-100.54 

2.  Obira,  Japan  3.028     41.80  5.61  17.15  1.11  2.84  10.71  19.51  0.21  1.22-100.16 

^^oS"'^"^'*^^  '       \^-^^       "-^^  ^-^^       ^-^^  ^^-^^ 

^■*^!Sff''"^**"*^'^       j42.7fl  [6.70]  16.38  ....  4.22   8.76  19.21  0.09  1.85-100.00 

Anal.  3  and  4  by  Schaller  (priv.  contr.),  who  finds  that  axinite  consists  of  iaomorphous  mixtures 
of  ferroaxinite,  8S1O,,  2At,0„  2FeO,  H,0, 4CaO,  BiO»  and  manganoaxinite,  8310,,  2A1,0^  2MnO, 
H,0,  4CaO,  B,Oj. 

AzuRrrs,  Min.,  p.  295;  App.,  p.  7.  — Ci^stals  from  Roeas,  Sardinia;  Riva,  Zs.  Kr.,Sl,  534,  1899; 
from  Cbessy  with  new  forms  (261),  (1.10.2),  also  ciystal  from  Broken  Hill;  Ces&ro,  Bull.  Ac. 
Belg.,  130-143,  1005. 

Occurrence  at  CJaotello  di  Bonvel,  near  Hara,  Sardinia;  Hillosevich,  Rend.  Acc.  Line.,  16,  (2), 
732. 1906;  from  Timpone  Rosso,  near  Lagon^ro,  Basillcata;  Zambonint,  ibid.,  16,  (2),  737,  1907. 

Babingtonite,  Min.,  pp.  381, 1027;  App,,  p.  7.  — Palache  and  Fraprie  have  described  crystals 
from  Somerville  and  Athol,  Mass.,  Proc.  Amer.  Acad.,  38,  382,  1902.  At  Somerville  it  occurs 
with  prehnite  in  veins  and  pockets  in  diabase,  the  crysUds  are  complex  and  show  several  new 
forms.   An  analysis  by  Fraprie  gave: 

SiO,    TiO,  AI,0,   FeA     FeO    MnO     CaO    MgO   (Na,K),0  H,0 

52.25   0.18    5.27     7.49      11.05    1.94     20.30   0.46       0.22        0.29  -  99.51 

Shepard's  identification  of  babingtonite  at  Athol  is  confirmed.  The  crystals  are  less  com- 
plex than  those  from  Somerville. 

Baddeletite,  App.,  p.  8.  —  Three  crystals  found  in  the  gem  gravels  from  Balangoda, 
Ceylon.  The  axial  ratio  calculated  from  measurements  on  these  crystals  was  & :  b  :  A  — 
0.9905  : 1  : 0.5110;    -  80"  32'.    Anal.  I.   Blake  and  Spet^^er,  Min.  Mag.,  U,  378. 
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Occurs  in  rolled  masses  in  the  Rio  Verdinho  near  Caldas,  Hinas  Geraes,  Brazil ;  E.  Homk. 
Hin.  petr.  Mitth.,  18,  339,  1890;  Hussak  and  Reitinger,  Zs.  Kr.,  37,  566,  190;t,  have  deacHbni 
other  occurrences  of  "  zirkonfavas  "  from  the  same  region,  including  light  brown  Bpectmow  viih 

G.  -  4.639-4.983  (anal.  2)  and  slate-gray  to  blackish,  G.  -  5.102-5.402  (anal.  3).  These 
"zirkonfavaa  "  are  probably  alteration  products  of  Mlicates  containing  zirconium. 

The  same  authors  also  aescribe  "  zirkonoxydfavas  "  occuirinfj  in  reniform  cnurts,  fibrooa  and 
concentric;  they  contain  97.19  p.  c.  ZrO^  and  are  r^arded  aa  an  indepaident  modifieatioa  of  tbc 
native  ZrO„  not  as  fibrous  badaeleyite. 

ZrO,  SiO.  TiO,  Fe,0,  A1,0,  CaO  Ign. 

1.  CrystaU,  Ceylon         G.  «  5.72-5.82  98.90   0.19  ...   0.82*  ...     0.06  0.28-100.25 

2.  Light  brown.  Brazil   G.  -  4.85        81.75  15.49  0.50  1.06    0.85  tr.  MnO  0.63  -  100.2^ 

3.  Slate-gray,  Brazil      G.  -=  5.245       93.18   1.94  0.61  2.76    0.64    ....      0.47  -  99.00 

*  Including  FeO. 

Badenlte.  P.  Poni,  Min.  Roumanie,  p.  17,  1900  (Ann.  Sci.  Univ.  Jas^,  1,  29).  — Haasive 
granular  to  fibrous.  G.  ■=  7.104.  Luster  meUdlic.  Ck>lor  steel-gny,  becoming  duU  oo  ex- 
posure to  the  air. 

Compositton,  (Co,Ni.Fe)i(As,Bi)r 

Analysis:   As  Bi    >        S  Co  Ni  Fe 

61.54         4.76         0.27         20.56         7.39         5.98  -  100.50 

B.  B.  on  charcoal  gives  arsenical  fumes  and  fuses  to  a  magnetic  bead;  with  borax  a  cobalt  bead. 
In  the  closed  tube  yields  metallic  arsenic  and  in  the  open  tubes  a  crystalline  sublimate  of  As,Oi. 
Dissolves  easily  in  nitric  acid. 

From  Roumania,  occurring  in  the  valley  of  NM;uletzul,  opposite  the  villa^  Badeni-Uogureoi. 
district  of  Huscd;  associated  with  erythrite,  annabeigite,  malachite  in  ridente. 

Bakaxlta.   W.  B.  Oilea,  Hin.  Hag.,  13,  353,  1903. 

In  compact  masses  resembling  unglazed  porcelain;  under  the  microscope  feebly  birefringeat. 

H.  —  4.5.   G.  —  2.73;  2.7-2.93,  Spencer.   Color  white  with  sometimes  a  faint  tinge  of  seacnea. 
In  compontion  a  hydrated  calcium  borosilicate.   Analyses  yiM  the  fonnula  8Ca0.5&^r 

6SiO,.6H,0. 

SiO,  B,0,  CaO  H.O  Al,0,.Fe,0, 

White  28.45  27.74  34.88  8.30  0.63        -  100 

Faint  greenith         28.05         26.85         35.22         8.60         1.22       - 100 

Fuses  B.  B.  to  a  white  transparent  bead,  coloring  the  flame  green.  Rea<Uly  soluUe  in  <Utitc 
hydrochloric  acid,  the  solution  on  evaporation  yielding  gelatinous  nlica. 

Occurs  in  veins  and  nodules  in  the  mines  of  the  Consolidated  Borax  Company  ntuated  in  the 
Uohave  desert,  sixteen  miles  N.  £.  of  Daggett  in  San  Bernardino  Co.,  Cal.  Named  after  Mr.  R.  C. 
Baker  of  Nutfield,  Surrey,  director  in  the  Borax  company,  who  discovered  the  mineral. 

BARrrB,  Min.,  pp.  889.  1027;  App.,  p.  8.  — Oryat.  —  From  Tetschen.-Bodenbach,  Bc^Mmift, 
with  K  (267);  Polak,  [Lotos,  77,  1897|,  Zs.  Kr.,  31,  628;  from  Auvergne,  with  (11.3.8);  Buttgeo- 
bach,  Ann.  Soc.  G.  Belg.,  25,  xxx,  1898;  Is.  San  Pietro,  Sardinia,  with  (152);  Millosevich,  Rend. 
Acc.  Line,  9,  (1),  336,  1900;  Sarrabus,  Saidinia;  D'Achiardi,  Mem.  Soc.  Tosc.,  17,  1900; 
Caserta  province,  Italy,  refractive  indices  measured;  P.  Franco,  [Boll.  Soc.  G.  Ital.,  19,  19001, 
Kr..  86,  523;  Bdlet,  Sweden;  Edgren,  G.  F6r.  F6rh.,  23,  322,  1901;  complex  c^stals  from 
limestone,  Kansas  City,  Mo.;  Rogers,  Am.  J.  Sc.,  13,  47,  1901;  Pitkftranta,  Sweden ;  Bofgstrtm, 
Geol.  Fdr.  F6rh.,  23,  557,  1902;  Basin,  Montana;  Rogers,  Sch.  Mines  Q.,  23,  135,  1902;  Siti- 
ceous  barites;  Delkeskamp,  Zs,  filr  Naturwiss.,  Halle,  76,  185,  1902;  crystals  from  various  Bobe- 
mian  localities;  Prchlik,  Ber.  bdbra.  Ges.  Wiss.,  xlvii,  1902;  Sassina  Valley,  with  (253), 
(7.16.10);  Artini,  Att.  Soc.  Milano,  42,  102,  1903;  from  Russian  localities  with  new  forms  in 
part  uncertain;  J.  Samojloff,  Vh.  Min.  Ges.  St.  Pet.,  38,  323,  1900,  and  Zs.  Kr..  36,  172,  1901; 
also  by  the  same  author  a  critical  summary  of  known  forms,  with  several  new  ones.  Bull.  Soc. 
Hose.,  16,  105,  1902,  and  Zs.  Kr.,  30,  614,  1904;  from  hoz&re,  France;  GuMras;  C.  R.  13B, 
1440,  1904;  Undscha  river  near  Polowtschinowo,  Kostroma,  Russia,  with  form  (214)(T);  Arte- 
mieff.  Bull.  Soc.  Nat.  Moscow,  364,  1904;  Zs.  Kr.,  43,  73;  various  types  of  crystals  from  HifS. 
Bohemia,  with  following  new  forms:  (253),  (1.12.11),  (045),  (067),  (054),  (199),  (164),  (1681. 
(179),  (169),  (188),  (1.16.16),  (1.16.24),  (1.16.32);  Slavfk,  [Abh.  bShm.  Akad.  No.  19,  19051; 
Zs.  Kr.,  44,  80;  R£k6,  Abanj.-Toma,  Hungary;  Zimdnyi,  Fdldt.  KdzL,  36,  547,  1905;  from  sand- 
stone of  Calafuria,  Tuscany:  Manasse,  Att.  Soc.  Tosc.  Sci.  Nat.,  Pisa,  21,  159,  1905;  from  locaU- 
ties  near  Sydney,  N.  S.  W,;  C.  Anderson,  Roc.  Austr.  Mus.,  6,  89,  1905:  sand-barite  crystals  from 
Oldahoma;  Ntcnols,  Field  Columbian  Mus.,  No.  Ill;  Travcrsella  with  new  forms,  n,  (330); 
E,  (170);  B,(1.10.0);  ej(1.1.14);  e,  (1.1.17);  (727);  from  Brosso;  Colomba,  Rend.  Acc.  Line., 
16,  419,  1906;  Tschiaturi,  Caucasus;  Sui;gunofF,  Bull.  Nat.  Moscow,  p.  153,  1906;  Simferopol, 
Crimea,  with  new  form  (027);  Fersmann,  ibid.,  p.  201,  1906;  acicular  ciyatals  from  mufaleof 
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Carrara;  D'Achiardi,  Proc.  Soc.  Sc.  Tosc.,  Mar.  II,  1906;  Froetburs,  Maiyland,  with  Y  (551); 
Scbalter,  Am.  J.  Sc.,  21,  364,  1906 ;  Demd  and  Ats6saj6,  Comitat  Gdmfir,  Hungary,  with  new 
foraoB,  (047),  (407);  Zimfinyi,  Za.  Kr.,  44,  162,  1907;  Wellineton,  N.  8.  W.;  Andersoo,  Rec.  Aub. 
MvkB.,  6,  413,  1907;  Fine  Hill  mine,  Nevada  Co.,  Calif.;  Eakle,  Udi.  Calif.  Pub..  6,  6,  90,  1907; 
in  peat  at  Sillweg,  Styria;  Comu,  Centralbl.  Mio.,  280,  1908;  BioDenthal.  Switzeriaad;  Baum- 
hauer  and  Tiechmann,  Zs.  Kr.,  44,  609,  1908;  from  Norwegian  localities;  Traag,  with  description 
of  etched  faces;  Fehn,  with  new  form  ^(15.5.12);  Kongsberg,  with  new  forms,  IT,,  (2.0.13), 
and  K,  (5.0.13);  Heskestad;  Arendal  and  Alten;  with  discussion  of  variation  in  axial  radios;  T, 
Vogt;  Norsk  Geol.  Tidsslirift,  1, 9,  1908;  Khameh,  Egypt;  Couyat,  Bull.  Soc.  Mio.,  SI,  268,  1908; 
Framont,  BeKfaeim,  Br^zouard,  Steinbach,  Mine  de  Saint-S^vestre  near  Urbeis,  all  in  Alsace; 
'Irom  Lurane  ^ew  form  (7.0.20)),  Flaviac  and  Cassagnoles  in  France;  LislEeard,Comwatl;  Monte- 
vecchio,  Sardinia;  Los  Tocayos,  Sombrerete  and  Tepatitlan,  Mexico,  Apishapa,  Colorado  (new 
tonus,  (083),  (887),  (342));  Ungemach,  Bull.  Soc.  Min.,  31,  192,  1908;  Boccheggiano,  Grosseto, 
Italy;  Viola,  Rend.  Acc.  Line,  17,  1,  496,  1908;  Besano,  Italy;  Repossi,  Att.^>c.  Mllano,  47, 
93,  1908;  C^rteraville,  Georgia;  Farrington  and  Tillotson,  Field  Col.  Mus.,  Geol.  Series,  3,  No.  7, 
134,  1908. 

Etching  figures  compared  with  those  on  celestite  and  angtesite;  Samojloff,  Zs.  Kr.,  4ft|  113; 
natural  etching  figures,  see  Sommerf^t,  Centralbl.  Min.,  97,  1902. 

Presence  o7  lamellte  in  crystals  from  Rosenhof  near  Claustbal,  Prussia;  Andrfe,  Centnlbl. 

Min.,  230,  1908. 

Fluorescence';  Schincaglia,  [11  Nuovo  Cimento,  Pisa,  XO,  212,  1899];  Zs.  Kr.,  34,  312;  Pleo- 
chroism  in  barite  from  Teplitz,  Bohemia;  Comu,  Centrallbl.  Min.,  468,  1907;  ibid.,  393,  1908; 
see  also  Ces^ro,  Bull.  Ac.  Belg.,  330,  1907. 

On  the  dielectric  constant;  Fellinger,  Zs.  Kr.,  36,  187,  1901. 

Artificial  foraoation;  de  Scbulten,  Bull.  Soc.  Min.,  26,  103,  1903. 

Barylite,  Min.,  p.  562.  —M.  Weibull,  G.  FOr.  FOrh.,  22,  33,1900,  has  extended  the  examina- 
tion of  Blomstrand  (1874)  as  follows:  Crystallization  orthorhombic;  axes  &  :b  ^  0.4084  :  1. 
Crystals  imperfect,  tabular  ||  a  but  showing  no  other  faces;  cleavage  a  good,  also  b,  e,  and  m, 
cleavage  angle  am  -  22°  13'  (22*»  6'-22«  21'),  mm'"  -  44'  26'.  Color  milk-white.  Optically  + . 
Ax.  pi.  H  e,  Bx«  X  a.  Dispersion  fi  >  «  small.  2VNa  =■  65*.  A«»  -  1.685,  y  -  a  —  0.014.  A 
relation  to  ^e  chtysolite  group  (knebelite)  as  well  as  iolite  is  suggested. 

Bartbiltte,  Min.,  p.  421. — Occurs  at  L&ngban,  Sweden,  as  described  by  Hj.  Sjteren, 
G.  ¥6r.  FOrh.,  27,  458,  1905.  Crystals  thombohedrai,  tabular  in  habit,  with  the  forms  c  (OOOl), 
•  (lOil),  T  (9097),  n  (2794);  ca  -  29"  19';  as'  =-  129«  51';  rr'-  119"  4';  h  =  0.4863,  G.  Flint. 
G.  —  6.72  (corrected).    Optically  uniaxial.    Analysis  by  R.  Mauzelius: 

SiO,        PbO       FeO      MnO      MgO      CaO      Na,0     H,0(  100")  G 

16.42       79.51       0.04       3.34       0.03       0.60       0.08  0.02         fr.  -  100.04 

DfscuBsion  of  chem.  comp.;  Ceskw,  Mem.  Soc.  U^ge,  S,  No.  6,  16,  1904. 

Bartta-Orthoclase,  see  under  Cdsian. 

Banmhanerite.    R.  H.  Solly,  Min.  Mag.,  13,  151,  339;  Zs.  Kr.,  37,  321;  38,  652.  Monoclinio. 

d  :  S  :  c  -  1.1368  :  1:  0.9471.  0  =  82"  42'  45".  Forms:  a  (100),  b  (010),  c  (001),  (702),  (301), 
(502),  (201),  (302).  (101),  (102),  (103),  (104),  (106),  (30l).  (502),  (20i),  (70i),  (305),  (lOl), 
(102),  (104),  (120),  (110),  (320),  (210),  (520),  (111),  (111),  (122),  (122),  (Oil).  These  are  the 
most  common  forms  observed,  there  being  one  hundred  ana  twenty  forms  listed  in  the  original 
articles. 

Angles:  100  A  101=50"  27'*,  101  A  001 -32"  15J'*,  010  A  11T  =  50"  33'*  010  A  111-53<»5U'. 

Crystal  habit  varied,  (1)  with  large  development  of  (010),  (2)  tabular  ||  (100),  (3)  pris- 
matic II  A  axis,  (4)  with  rhombic  shape. 

Cleavage:  a  perfect.  Fracture  conchoidal.  H.  3.  G.  —  5.330.  Luster  metallic.  Color 
lead  to  stwi-grey,  wi^  sometimes  an  iridescent  tarnish. 

ComposiUon,  4PbS.3As2S3=  sulphur  24.61,  arsenic  26.64,  lead  48.75. 

Anal,  hy  Jackson: 

S  As  Pb 

24.39  26.42  48.86  -  99.67 

Obs.  — from  the  Binnenthal  in  Switzeriand. 
Named  in  honor  of  Prof.  H.  Baumhauer,  of  Freiburg. 

Badxtte,  Min.,  p.  251 ;  App.,  p.  9.  —  Analyses  of  bauxite  from  Adaireville,  Ga.,  which  corre- 
spond to  AL0,.3H,O.  Watson,  Amer.  Gec^.,  23,  25,  1901 ;  Zs.  Kr.,  87,  79;  frcHn  Italian  localities; 
Foimenti,  (Gass.  chim.  ital.,  31,  455,  1901;  83.  453,  1902V  Zs.  Kr.,  37,  406, 40, 109;  Aichino; 
D'Achiardi,  Lotti,  (Rass.  Min.,  16,  1902,  18,  1903),  Za.  Kr  40.  296,  41,  261,  279;  Novaieee,  Zs. 
pnkt.  Geol.,  11,  299,  1903.  '* 

Dec.  Does  not  occur  at  Calabre  as  stated  in  Sn.,  oftl'  Balmoiragtu,  Rend.  Inst.  Lomb. 
Uilano.  88.  2S2, 1900.  ^' ^  ' 
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Barealta.    E.  Aiiim,  Aco.  lioc,  10,  (2),  139, 1901. 

Monoclinic.    Axes  A  :  & :  e  -  1.1751  : 1  :  0.7845;  ^  -  89**  17'  19".  Fomu:  a  (100),  m  (110), 

y  (210),  (103),  (101). 

In  fibrous-radiated  fcroupa  of  peeudo-o rthorfaombio  piismatie  cijntals,  flattened  parallel 
a  (100).    Faces  a  striated  y  eage  a/c.  ^ 

Cleavage  &  easy.  H.  -  5.5.  0.  -  2.72.  Color  white.  Ax.  pi.  neaiiy  nomial  (3**)  to  a. 
Bx.  ±  cleavage  (6).   2Ey  -      30',  ^  -  1.580. 

Composition,  Ca,AlJE».Ou.ILO. 

AnijyBis:     SiO,  Alfi,         CaO         MgO        Na,0  H,0 

56.93  15.42  24.47  0.12  0.29  2.49  -  99.72 

Occurs  ID  pegmatitic  druses  in  the  granite  of  Baveno,  Italy. 

Bechilite,  Min.,  p.  888.  —  Occ.  in  Argentina  of  var.  h^enne  which  author  oonnden  as 
identical  with  t^echitite;  Buttgenbach,  Am.  Soc.  gtol.  Belg.,  36,  99,  1900-1901. 
Foimation  discusaed;  van't  HofF,  Ber.  Ak.  Beifin  652,  1907. 

Baekalite.  /.  Morozewicx,  Min.  Mitth.,  34.  120,  1905;  Bull.  Inter,  de  I'Acad.  des  Sci.  de 
Cracovie,  485,  1905. 

Isometric.  Observed  forms:  a  (110),  o  (III),  d  (110).  In  small  ciystals,  often  mlacroscopic, 
the  smaller  crystals  showing  combinatioriR  of  cube  and  octahedron,  the  larger  being  dodecahranl. 

Cleavage  cubical.  Fracture  conchoidal.  H.  —  5.  G.  —  4.15.  Luster  nonmetatlic.  Color 
yellow. 

CompoBition,  Ca,(Cc,La,Di)fSi]0,j.    The  analysis  gave: 

SiO»  AlK)i  Fe,0,  ZrOt  YiO,+  Er-O*  CpiO,  IaiOj  Dirf),  MnsO,  CaO  MgO  K-O  NatO  Ig. 

17.13  0.30     (r.      2  60        2  80         28.10  13.60  18.00    0.07    15.46  tr.    0.39  0.78  0.99-100.12 

Infus.  Sol.  in  phosphorus  salt,  giving  a  pale  yellow-green  bead  that  ia  not  changed  in  the 
reducing  Bame.    Easily  sol.  in  acids. 

Occurs  in  connection  with  nepheline  syenite  rocks  near  Mariupol,  on  the  north  Aon  of  the  Sea 
of  Asov,  Russia,  and  ie  associated  with  nepheline  and  magnetite. 

Named  after  F.  Becke. 

BMkarita.  E.  Pieuexek,  [Arch.  Pharm.  (3).  li,  433,  j.  Ch.  Soc.,  Abstracts,  40,  687,  ISSlj. 
Spenoer,  Min.  Mag.,  IS,  379, 1900.  —  A  brown  resin  occurring  with  Pruaaan  amber. 

BaUth.— SeeAItfA. 

Belllte.  W.  F.  Petterd,  Notes  on  Tasmanian  Minerals,  priv.  publ.,  John  Vait,  Gov't  printer, 
Tasmania,  1904. 

Hexagonal.  In  a^regates  of  delicate  tufts  and  in  thin  velvety  coatings,  rarely  showing 
minute  acicular  crystala;  sometimes  pulverulent. 

H.  —  2.5.  G.  "  5.5.  Luster  adamantine.  Color  bright  crimson-ied  in  the  mass,  also  yellow 
to  orange  especially  when  distinctly  ciystalliaed.  Streak  pale  yellow.  Transparent  to  ttaos- 
lucent. 

In  composition  lead  chromate  containing  arsenious  oxide,  etc. 
An  analysis  by  J.  D.  Millen  gave: 

CiO,        As,0,        PbO       V,0,       P,0,      A1,0,        CI         SO,  SiO, 

22.61         6.55        61.68       0.11        0.04       0.01       0.52       0.05      7.59  99.16 

B.  B.  fuses  readily,  yielding  a  lead  globule  with  lead  and  araenic  coatings  and  araenieal  odor: 
reacts  for  chromium  with  salt  of  phosphorus. 

From  the  upper  workings  of  the  Magnet  silver  mine,  Magnet,  Tasmania,  associated  with  a 
chromiferous  cerussite,  also  with  crocoite  and  mimetite;  forms  a  lining  to  drusea  of  a  soft  iion- 
manganese  gossan.   Named  after  Mr.  W.  R.  Bell  of  Taonanta. 

Banitoite.  G,  D.  Louderbadc,  Uni.  Gal.  Pub..  6. 9 
149,  1907;  Rogers,  Science,  3B,  676,  1908;  Fklacfae,  Am. 
J.  Sc.,  27,  398, 1909. 

Hexagonal,  ditrigonal-tHoyramidal.  c  —  0.7319 
(Palache).  Forms:  m  (lOlO),  fi  (OITO),  a  (1120; 
c  (0001),  p  (lOll),  JT  (OlTl),  e  (0112),  r  (2251).  Anelo: 
(0001)  :  (1011)  -  W  12'.*  In  crystals  with  p  proini- 
nent.    Occasionally  tabular. 

Cleavage  l|  p,  imperfect;  fracture  conchoidal.    H.  = 
6.25-6.5.    G.  -  3.64-3.65.    Color  sapphire  blue  to  light 
B«nitoite  fPalache^  colortefls.    Transparent.     Strongly  dicbniic, 

Benitoite  (i-aiacbe)  ,  -  deep  blue,  -  -  eoforlan.    RefimeSTC  indioes. 

w  ■«  1.77;  (  —  1.80.    Absorption  t  >  tt. 
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Comp.   BaHSi,0,;  SiO„  43.71 ;  TiO„  19.32;  BaO,  36.97. 
Anal,  br  Blaadide: 

I                     II  At. 

8iO,                  43.56                  43.79  43.68 

TiO,                 20.18                  20.00  20.09 

BaO                 36.34                  36.31  36.33 

100.08  100.10 

Pyr.  Fuses  to  a  tnuuparent  glass  at  3.  Insot.  in  HCl  but  easily  attacked  by  HF  and  sot.  in 
fused  Na^.. 

Found  associated  with  neptuniU  (carUmU)  and  natrtdiie  near  the  head  waters  of  the  San 
Benito  River,  in  San  Benito  County,  California.   Used  as  a  gem  mineral. 

Bentonite.    Non-Metallic  Minerals,  Merrill,  p.  243. 

A  peculiar  soapy  clay  found  in  Albany,  Crook,  Weston  and  Natrona  counties,  Wyoming. 
Considered  to  have  been  derived  from  labradorite  found  in  the  rocks  of  the  Laramie  Mountains. 

BEBTHieRiTB,  Min,,  p.  114;  App.,  p.  9.  —  Loczka  has  confirmed  the  usual  formula  FeS.SbjSi 
t^an^sis  of  the  Brfiunsdorf  mineral,  variations  from  this  are  due  to  impurities,  Zs.  Kr.,  37, 

Occurs  rather  abundantly  near  Charbee,  Val  de  Vi\l6,  Alsace,  in  the  veins  of  Honilgoutte  and 
Trou-du-Loup;  analyas  agrees  with  the  usual  formula,  Ungemach,  Bull.  Soc.  Min.,  29, 266, 1905. 

Bbrtranuite,  Min.,  pp.  545, 1028;  App.,  p.  9.  — Ciystala  from  Albany,  Maine,  with  new  form 
I  (203);  Farrington  and  TiIlotBon,  Field  Col.  Hus.,  Geol.  Series,  8,  No.  7,  136,  1908. 

Beryl,  Min.,  pp.  40.'>,  1028;  App.,  p.  9.  —Crystals  from  Russian  localities;  von  Jeremejew, 
Vh.  Min.  Cies.  St.  Pet.,  35,  58,  1897;  also  by  E.  Romanovsky,  ibid.,  p.  63;  from  Pisek,  Bohemia; 
Kreici,  Ber.  bdhm.  Ges.  Wiss,,  xxxv,  1902;  f rom  Emmaville, 
N.  S.  W.;  Anderson,  Rec.  Aus.  Mus.,  6,  300,  1904;  Elba,  de- 
scribed by  G.  D'Achiardi,  Soc.  Tosc,  Proc.  Verb.,  March  13, 
1904.  Cryatala  of  rose-pink  color  in  modified  short  prismatic 
crystals  from  San  Diego  Co.,  Cat.  (at  Mesa  Grande  and  Pala) 
(fig.);  Ford,  Am.  J.  Sc..  22,  217,  1906;  Zs.  Kr,  43,  12;  the 
same  author  describes  unusual  cry.stala  from  Mt.  Mica,  Paris, 
Me.,  Haddam  Neck,  Conn.,  etc.,  1.  c;  from  Rincon,  Caiif.; 
Eakle,  Uni.  Ctdif.  Pub.,  fi,  6,  89,  1907;  from  pesmatite  veins 
carrying  tourmaline  in  Madagascar,  including  description  of 
pink  beryl  rich  in  alkalies  (Cs,  Li,  Na)  having  as  indices  Mnu  flmnrfp  Cnlif 

I  =  1.5977  .  =  1.5894;  Lacroii,  Bull.  Min.  sSc.,  Zl,  234, 

1008.  Study  of  crystals,  etching  figures  and  optical  properties  of  Brazilian  beryls;  Kohlmann, 
Jb.  Mia.,  Betl.,  26, 135, 1908. 

Analyses  of  two  varieties  of  beryl  from  the  Hotajica-I^anina  Mts.,  Bosnia;  Koch,  Zs.  Kr.,  40, 
298,  1904. 

The  emerald  locality  known  as  Cleopatra's  emerald  mines  baa  been  investigated  by  D.  A. 
MacAlister,  Geol.  Jour,  16,  537,  1900;  it  is  situated  near  Jchel  Sikait  in  northern  Etbai  nearly 
due  east  of  Edfu;  the  extensive  workings  date  back  some  two  thousand  years.  Star  emerald  from 
Muso;  Prinz,  Bull.  Ac.  Belg.,  283,  1903.  Occurrence  at  Heidelbach,  Saxony;  Be^t,  Ber.  Abh. 
Naturwias.  Ges.  Isis,  Dresden,  23,  1903.  From  Vail'  Autoliva  and  Cosasca;  Lincio,  Att.  Acc. 
Sc. ,  Tori  Qo,  40, 870,  1905 ;  at  Torrington  and  Emmaville,  N.  S.  W. ;  Anderson,  Rec.  Aus.  Hus.,  7, 1, 
G2,  1908. 

Beryllonite,  Min.,  p.  758.  —  Refractive  indices;  Gaubert,  Bull.  Soc.  Min.,  30,  108,  1907. 

Beudantite,  Min.,  p.  868.  —  CompoKition  discussed  in  detail  by  Hartley,  Min.  Ma«.,  12, 
234,  1900  (cf.  Miere,  ibid.,  p.  242).  The  formula  deduced  is  4Fe,0,.3P,OB.3SO,.A8,Oj.9H,0,  from 
the  analysis  of  dark  green  crystals. 

SO,  P,0,        Fe,0,  PbO  CuO         H,0  Gangue 

12.72  9.35*         34.61  32.33  1.35  8.45  0.50  -  99.37 

*  With  trace  of  As^O,. 

BiNNlTE,  Min.,  p.  118;  App.,  p.  10.  —  The  identity  of  binnite  with  tennantite,  eariy  announced, 
is  discussed  in  detail  by  Pnor  and  Spencer  in  Min.  Mag.,  12,  184,  1^9.  Crystals  are  isometric- 
tetrahedrat,  highly  modified,  and  analysis  gives  the  formula  3CufS.As^^;  sec  discussion  of  comp. 
under  Tetrahearite. 

BioTiTE,  Min.,  p.  627;  App,,  p.  10.  — Meroxene  with  unusual  axial  angle  from  andesite  of 
Abbos  in  Troas,  Asia  Minor;  Johnsen,  Centralbl.  Min.,  620,  1908. 

Anal,  from  Easton,  Pa.;  Eyerman,  Amcr.  Geol.,  34,  43,  1904;  Zs.  Kr.,  42,  304.  Chemicsi 
constitution  discussed;  Dalmer,  Centralbl.  Min.,  51,  1907. 

BucBoriTB,  Hin.,  p.  176.  —  Sp.  G.;  Przibylla,  Centralbl.  Mm.,  234, 1904. 
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Bisifini,  Uin.,  p.  200.  —  Minute  pearly  scales  of  this  mineral  have  been  found  in  the  oridiinl 
lone  of  the  veins  of  Goldfield,  Nevada.  The  scales  have  a  brilliant  luster  and  a  silvcry^rhite  cofcr. 
The  mineral  is  proven  to  be  uniaxial,  negative,  with  perfect  baaal  cleavage.  From  triangular  m&ik- 
insB  on  the  basal  planes  and  the  occasional  presence  of  striated  faces  oonespondtng  to  rtiom- 
bohedrons  it  appears  to  be  hexagonal,  rhombohedral  and  not  orthoriiombic  as  uaually  stat«4- 
Heasurements  of  ciystals  gave  c  =  0.5775.  The  following  forms  were  determined:  c(0001:, 
o  (10l6),  q  (10l5),  u  (10l4).  k  (10l3),  (2035)7,  (1012)?.  Anal,  of  impure  material  gave  |  InnL, 
78.94;  Bi,0«  17.04;  H,0,  3.96;  Fe,0„  0.36;  total,  100.30.   W.  T.  Schaller  (priv.  contr.). 


Bismuth,  Hin.,  p.  13.  —  Occurs,  also  bismite,  at  Pala,  San  Di^  Co.,  Calif. ;  Kuoz^ Am.  J.  Sc., 
16,  39S,  1903.  Occurrenoe  at  Cobalt,  Ontario;  Miller,  Rep.  Can.  Bureau  Mines,  Ft.  2,  1905; 
Zs.  Kr.,  43,  395. 

BiSHUTHiNiTE,  Min.,  pp.  38,  1028;  App.,  p.  10. — Occurs  with  hematite  at  the  Paulina  nune, 
Nacoxari,  Mexico;  analyxed  \sy  Headden,  Proc.  Col.  Sc.  Soc.,  8,  67,  1005. 

The  supposed  tetradymite  from  Bastnfts,  Riddarhyttan,  Sweden,  has  bem  diown  fay  O.  Lind- 
BtrOm  to  be  bismuthinite  containing  0.96  p.  c.  Te,  G.  F5r.  F6rh.,  38, 198, 1906. 

BtsyuTiTB,  Min.,  p.  307.  —  A  baac  bismuth  carbonate  occurring  as  a  botTyoidal  incnistatioii 
showing  minute  square  plates,  uniaxial  and  tetragonal,  has  been  d^ribed  by  A.  Anruni.  K. 
Thadd&ff  from  Schneebets,  Saxony,  Zs.  Kr.,  31, 238, 246, 1899.  The  compontion  5B^(XaVH^ 
is  deduced  by  Thadd^  from  the  analyns  (after  deducting  impurities):  Bi^«  97.38;  O0«  1.83: 
H,0,  0.78  -  99.99. 

A  bismuth  carbonate  from  the  ^nra  de  8.  Luis,  Argentina,  has  given  Bodenbender  0J»4GeA 
Zs.  prakt.  Geol.,  7,  322, 1899. 

BiTUUEN,  Min.,  p.  1017. — A  fossil  egg,  found  in  a  large  pebble  in  the  placer  gravds  ^  the  Gil* 
river,  Arizona,  contained  crystalline  colemanite  associated  with  a  tar-hlre  substance  in  contact 
with  the  shell;  Moq;an  and  Tallmon,  Am.  J.  Sc.,  18,  363,  1904. 

Bityite.    A.  Lacroiz,  C.  R.,  146,  1369,  1908;  Bull.  Min.  Soc.,  31,  241, 1908. 

Pseudo-hexagonal.  Occurs  in  minute  hexagonal  plates  which  in  polarised  li^t  show  diviwii 
into  mx  sectors.  Crystals  often  in  parallel  grouping  with  basal  planes  in  common.  Color  jrdknriA 
white.  Cleavage  parallel  to  base,  showing  sli^t  peariy  luster.  H.  —  5.5.  G.  —  3.05.  Under 
microscope  each  sector  shows  the  emergmoe  m  an  acute  n^ative  bisectrix.  Imllcea  of  reCise- 
tion  between  1.62  and  1.64. 

Comp. — A  silicate  of  calcium  and  aluminium  witii  water.  Formula  suggested  7(R^  +  RO), 
4AliO„5SiO,.   Anal,  by  Pisani : 

SiO,      Al,0,       CaO      BeO      MgO      Li^O      Na,0      K,0  H,0 

31.95     41.75       14.30     2.27       0.13       2.73       0.40       0.16       6.50  -100.19 

Found  as  crusts  of  crystals  coating  tounn^ne,  quarts,  etc.,  in  p^maUte  veins  at  Maharitia, 
Madagascar. 

Name  derived  from  Mt.  Bity  where  the  mineral  occurs. 
Blanlordita.   See  Pyroxene. 

BLBtMALACHrrE.  S.  F.  Glinka  and  /.  A.  ArUipov,  Vh.  Min.  Ges.  St.  Pet.,  p.  468, 1901 ;  GUnka, 
GentralbI.Hin.,281. 1901. 

Acicular  crystals  occurring  in  druses  in  the  Syrjanovsk  mine  in  the  Altai  have,  according  to 
Antipov,  the  composition  2CuCO,.PbCO,.Cu(OH),.  The  ciystals  are  moooclinic,  twins,  shomg 
three  cleavages;  strongly  pleochroic  (yellow,  green). 

Blodite,  Min.,  p.  946;  App.,  p.  11.  —  Sijncnyite  from  Haltstadt  proven  to  be  identical  with 
blOdite  (atirakamiie)  from  Astrakhan;  Jaeger,  Min.  Mitth.,  22,  103, 1903.  Optical  investigalion 
gave:  for  Na  light,  a  -  1.4825,  0  -  1.4839,  y      1.4866  ;  2V  (calc.)      71^  45$'.    AnaT  and 

description  of  crystals  from  Halletadt.  Axial  ratio  derived  =>  d  :  ^  :  c  —  1.3492  : 1  : 0.6717; 
-  100°  48i'.    Koechlin ;  Ann.  Hofmus.,  Wien,  16,  103, 1900;  Zs.  Kr.,  36,  637. 

Anal,  of  material  from  Chuquicamata,  Prov.  Antofogasta,  Chile;  PaUche  and  Warm,  Am. 
J.  Sc.,  26,  347,  1908;  Zs.  Kr..  46,  536,  1908. 

Formation  discussed;  van't  Hoff  and  Meyerhoffer,  Ber.  Ak.  Beriin.  678,  1903. 

NatroTikalieimomiite,  name  given  to  crystals  agreeing  with  blMite  in  form  but  differing  digfaU; 
in  chemical  comp.  From  the  ssut  deposits  of  Kaluss,  Galicia ;  Ibwchtio,  Min.  Mittii.,  21,  ^6, 1902; 
formation  discussed;  vant  Hoff  and  Baradiall,  Ber.  Ak.  Beriin,  350, 1903. 
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Blonutrandine-Priorite.  W.  C.  BrOgger,  Die  Mincralten  der  SUdnorwegischm  Gmnit- 
p^matit«&Dge,  98, 1906. 

Orthoifaomlnc.  Axes  &  :  6  :  c  —  0.4746  :  1  : 
0.6673.  110  A  lIO  =  50<*  47',  120  A  l50  -  87« 
1',  130  A  l50  =  109**  fiO',  140  A  llO  -  124«  32' 
30",  100  A  101  -  35"  26',  021  A  02l  -  106*  19', 
110  A  111  -  32'  44'  *  111  A  lil  -  42*  17'*, 
010  A  121  =  52*  17'. 

Fonns:a(100),  b  (010),  c  (001),  m  (110),  r  (120), 
n  (130),  t  (140),  X  (021),  d  (101),  p  (ill),  71  (121). 

Crystals  tabular  ||  b,  the  most  prominent  com- 
binatiOD  being  6,  n  and  c.    b  ia  horizontally  striated. 

Fracture  conchoidal.    Brittle.    G.  =  4.82-4.93. 
Luster  submetallic.    Color  brownish  black. 

Comp.  —  Niobates  and  titanates  of  yttrium.  BlomBtraname. 
erbium,  cerium  aod  uranium  similar  to  the  euxenite-polycrase  series. 


Foimula  contairiB  (Br.)  the  following  molecules:  {R,ri,).[(Nb,Ta)05l„  [(U,Th)01.[(Nb,Ta)0,], 

 --       -  jmberaof  a  series  whicK 

1  :  2  (Priorite),  1  :  4(Blomstrandine  from  Aieadal), 


(U,Th).[TiOJ„  (Y,Ce)2[TiOs],.    Blomstrandine  and  priorite  are  the ^nd  members  of  a  series  which 
foUowit  ----- 


f've  the  following  ratios  of  NbjOj:  TiO, 
:  6  (Blomstrandine  from  Hitterii). 
Anal.  —  I  and  II,  Blomstrand  (loc.  cit.);  Ill  Prior,  ibid.,  and  Min.  Mag.,  12,  97. 


NbjOgTajOa  TiO,  SnO, 

I.  Hittero  17.99  0.89  32.91  0.12 

II.  Arendal  23.35  1.15  27.39  0.18 

in.  Swaziland  .(Priorite)  36.68  ....  21.89  0.29 


SiO,  ZrO,  UO,  UO,  ThO,  (Y,Er),0, 

0.38  tr.  4.01    7.69  28.76 

0.40  1.33  5.35  ....  4.28  25.62 

2.12  ....  0.49  2.14    0.61  17.11 


(Ce,La,Di)aO,  FeO  MnO  CaO  ZnO   PbO  MgO  Na,0   K,0  H,0 

1.97        1.48  0.27  1.02  ....    0.06  0.04  0.22    0.19  1.88  =•  99.88 

2.48        1.43  0.30  1.80  0.09    0.84  0.15  0.90    0.18  2.56  ■=>  99.78 

4.32        5.63  0.19  4.12   '  0.22    3.69  -  99.50 

Br^ger  conudeiB  that  the  euxenite-polycrase  and  the  prioiite-blomBtrandine  series  are 

dimorphous. 

Obs.  Originally  found  in  a  pegmatite  vein  at  Urstad  on  the  island  of  Hitterd,  also  observed 
from  the  neighborhood  of  Arendafand  in  other  localities  in  southern  Norway.  Blomstrandine 
named  from  Frof.  C.  W.  Blomstrand.  The  mune  is  not  to  be  confounded  with  bhrnatrandite. 
Priorite  was  named  from  G.  T.  Prior  of  the  British  Museum. 

[BrOgger  ((.  c.)  shows  that  blomslrandine  could  be  referred  to  the  euxenite  axes,  but  because 
of  their  cfifference  in  habit  and  because  in  one  case  a  crystal  of  blorrutrajidine  was  observed  on  a 
crystal  of  polycrase  in  parallel  position  and  orientated  according  to  the  position  adopted  above  he 
cottsidets  that  blomstnuidine  and  euxenite  should  have  distinct  axes.] 

BoBiERRTTE,  Hin.,  p.  817. —  On  the  artificial  reproduction  of  ciystala;  A  de  Schulten,  Bull. 
Boc.  Hin.,  26,  81,  1903. 

BoLEiTE,  PsEUDO-BOLBiTG,  CuMGNoiTB.  These  closcly  associated  and  related  species  have 
been  studied  by  Q.  Friedel,  Bull.  Soc.  Min.,  29,  14,  with  the  following  results. 

Boleite.  Tetragonal,  pseudo  isometric.  Axis,  h  —  3.990.  001  A  101  -  75°  57'.  Forms 
(ODD,  (101). 

Twinning:  Each  crystal  is  made  up  of  three  individuals,  the  c  axis  in  each  case  being  parallel  to 
a  cubic  axis.  The  basal  planes  of  each  individual  form  the  pseudo  cubic  faces.  Cleavages 
(1)  (001)  perfect,  (2)  (100)  poor^  (3)  (101)  good.  0.  =  5  054.  Luster  pearly  on  cleavage  (001). 
Color  pure  Prussian  blue,  in  thm  section  somewhat  more  green  than  with  cumengite.  Powder 
blue  with  a  greenish  tint. 

Optically  —  .  Strength  of  birefringence  ™  0.020.  In  thin  sections  crystals  show  isotropic 
interior  surrounded  by  a  birefringent  border.  Isotropic  center  considered  to  be  caused  by  a 
tnixture  of  the  three  individuals.    The  two  zones  were  proven  identical  chemically  (see  below). 

Comp.  —  9PbCU.8CuO,3AgCi,9H,0  =  Pb  49.93,  CI  17.13,  AgCl  11.54,  CuO  17.05,  H,0  4.35. 

Anal.  —  I  of  interior  isotropic  zone,  II  of  exterior  birefringent  zone. 

Pb  CI  AgCI  CuO  H,0  Insol. 

I.        49.16  17.04  12.03  17.17  4.35  0.21  -  99.96 

II.        49.52  17.28  11.16  17.20  4.35  0.25  -  99.76 

Pseudo-boleite.    Tetragonal.    Axis  c  =  2.023.    001  A  101  =  63"  42'. 

Forma  (001),  (100),  (110),  (101),  (112).  Always  observed  parallel  growth  on  boleite,with 
face  (001)  of  pseudo-boleite  in  contact  with  (001)  of  bole\tp  Frequently  occurs  as  rajsed  crystal- 
line masses  on  the  different  pseudo  cubic  faces  of  boIeitA  ^  lAiiK  n^nitanb  an^es  along  the  oulno 
fldgSB,  or  it  may  completely  envelop  the  latter.  ^ 
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Cleavajte  (1)  (001)  perfect.  (2)  (101)  perfect.    G.  -  4.85  (7).    Feariy  luster  on  deange  [001^ 

Optically—.   Strength  of  birefrinxence  —  0.032. 

Comp.  —  fiPba^  4CuO,  6H,0  -  PbCl,  76.52,  CuO  17.51,  H,0  5.97. 

Anal.:*  -  PbCl,  CuO  H,0 

77.5  16.9  6.5  -  100.00 

*  After  deducting  1.6AgCl  and  corresponding  amounts  of  other  constituents  to  form  btAent 
molecule. 

CumengiU.    Tetragonal.    Axis  i  -  1.625.    001  A  101  =  58'  24'. 

Forms  (001),  (101),  (1 10).  Occura  in  parallel  position  with  boleite  and  pseudo-boleile,  res^ 
times  completely  enveloping  them. 

Cleavage  (101)  very  good,  (110)  good,  (001)  poor.  Distinguished  from  the  olher  meraV-n 
of  the  group  by  laclc  of  pearly  luster  on  cleavage  laces,  and  by  a  purer  blue  color  In  thin  secttcc 
and  in  powder.    G.  —  4.67. 

Optically  —  .   Strength  of  birefringence  —  01. 

Comp.  —  4PbCl„  4CSiO,  5H,0  -  Pb  54.46.  C[  18.68,  CuO  20.93.  H,0  5.93. 
Anal.: 

Pb  01  CuO  Insol.  H,0 

54.47  19.03  20.27  0.19  5.90  -  99.S6 

These  three  minerals  occur  in  intimate  association  and  in  parallel  orientation  with  each  other 
Boleite  is  always  the  first  to  form,  while  pseudo-boleite  and  cumengite  are  deposited  suiwqiKouj 

and  often  simultaneously. 

Boothite.    W.  T.  Scballer,  Bull.  G,  Univ.  Cai.,  3,  207,  1903. 

Monoclinic.    Axesd  -.t-.c-  1.1622  :  1  :  1.500.    ^  -  74«  24'. 
Forms:  a  (100),  c  (001),  m  (110),  t  (lOl),  t  (301),  jt  (il2),  e  (III),  ff  (l21). 
Usually  massive,  crystalline,  also  fibrous.    Cleavage  baf^l,  imperfect.    Fractars  unem 
Brittle.    H.  -=  2-2.5.    G.  -  1.94.     Color  blue,  paler  than  chalcantbite. 
Ax.  pi.  II  (010).    Bxa  nearly  J.  c. 

Composition,  CuSO^  +  7H,0,  or  dnce  1  molecule  B,0  goes  oS  only  at  a  high  taapentoR, 
CuSO^.H,©  +  6H,0. 

Analyses  1,  2, 1.  c;  3,  Am.  J.  Sc.,  17,  192,  1904. 

SO,      CuO     FeO     MgO   H,0  (105'')    H,0  (above  105°) 

1.  Leona  Heights    28.87     27.83       Ir.        tr.  36.64  7.42  -10035 

2.  "       "         28.65     28  53     0.28      tr.  43.76  =101 :2 

3.  CampoSeco       27.25     26.13     0.81     0.64        36  76  4  91  3.96  (InBol  )  =  I00« 

Occurs  as  a  secondary  mineral  at  the  Alma  pyritemlne,  near  Leona  Heights,  Alameda  Co.,  lad 
at  copper  mine  near  Campo  Seco,  Calaveras  Co.,  Cal.  Chalcantbite  is  intimately  associated  viii 
massive  boothite.    Named  after  Mr.  Edward  Booth  of  the  University  of  California. 

BORACiTE,  Min.,p.  879;  App.,  p.  11.  — F.  Rinne  shows  that  the  green  colored  bomcitcseonteia- 
ing  iron  lose  the  greater  part  of  tneir  double  refraction  only  when  heated  to  a  somewhat  bi^r 
temperature  (285*^)  than  is  the  case  with  ordinary  boiacite  (265**).  Author  also  discusm  ibe 
internal  structure  of  boracite,  with  the  effect  of  heat  upon  variously  oriented  tbin  sectioits.  Jk 
Uia.,  2.  108,  1900. 

BoRtCKFTB,  Min.,  p.  852.  —  Analysis  of  material  from  Trpin,  near  Beraun,  Bohemia;  P,0|, 
20.22;  Fe,0«  42.43;  CaO,  8.03;  HA  28.72;  giving  for  the  formula,  Ca,(POJ,.3Fe,tOH;,PO,. 
20H,O;  Preis  [Ber.  d.  k.  B6hm.  Ges.  d.  Wiss.,  U,  1897],  Zs.  Kr.,  31,  526. 

BoRNiTE,  Min.,  p.  77;  App.,  p.  11. — Variation  in  streak,  from  gray  with  bluish  tiftp 
(fresh  mineral)  to  greenish  (slightly  altered);  Schroeder  van  der  Kolfc,  Ceotralbl.  Mia.,  7i, 
619,  1901. 

Analyses  of  pure  specimens  of  the  massive  mineral  from  Canadian  localities  (G-  - 
5.085)  and  of  crysttUs  from  Bristol,  Coon.  (G.  =  5.072).  agree  with  the  fonnula  Cu.FeS„  while  the 
usually  accepted  formula  Cu,FeS,  was  probably  deduced  from  anailyaea  of  impuie  materiiL 
Harrington,  Am.  J.  Sc.,  16, 151. 1903. 

BoTRYOGBN,  Mini,  D.  972.  —  Comp.:  Analysis  by  Cleve  of  botrycnen  from  Falun.  Sweden, 
gave  for  the  fonnula  2RO.Fe,0,.4SO,.16H,0,  or  as  siugested  Mg(FeOH)(S04),  +  7H,0;  Sjagem. 
0.  F6r.  F6rh.,  17,  268.  1895;  Ze.  Kr.,  28,  507.  An^aa  of  material  from  Val  de  W  Alaa: 
Ungemach,  BuU.  Soc.  Min.,  29,  270,  1906. 
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A  variety  of  botryoeen  from  Knoxville,  California,  has  been  called  palacheite  (after  Dr.  Chariei 
Palacbe  of  Harvard  University)  by  Eakle,  Bull.  G.  Univ.  Cal.,  3.  231, 1903;  its  true  relations  wei8 
later  recMnixed  by  tbe  same  author,  Am.  J.  Sc.,  M,  379,  1903. 

Found  Bomewhat  abundantly  at  the  Redlncton  mercury  mine  (now  the  Boston  mine),  Knox- 
ville, Cal.,  in  loosely  coherent  asKregates  of  minute  crystals.  HalHt  prismatic,  m  (110),  /(120) 
both  vertically  striated  with  c  (001);  also  subordinate  6  (010)  and  lara  a  (100),  t  (450),  d  (i03) 

V  (023),  0  (043),  p  (323),  s  (243).  Axial  ratio  deduced:  0.6554  : 1 : 0.6094,  ^  -  02«  51'. 

Cleavage  6  perfect,  m  distinct.  Brittle.  H.— 1.6-2.  G.  —  2.075.  Luster  vitreous. 
O>lor  deep  brick-red.  Streak  pale  yellow.  Ax.  jsl.  J.  6..  ^  A  c  (Bxa)  —  12^.  Indices  : 
a  -  1.544,^-  1.648,7  -  1.572. -.2;^  -  40*  64' for  Na.  DisFwrsioa />  <  v.  Pleochroism  strong: 
<  deep  orange-red,  b  pale  red,  a  bright  yellow.  The  composition  deduced  is  the  same  as  that 
deduced  by  Cleve  as  above  noted,  vis.,  2HgO.Fe,0,.4SO,  -I-  15HsO.  Analysis: 

i  SO,  FeA  HgO        H,0  (100")  H,0  (above  100*>) 

38.37  19.51  0.35  19^  12.75        -  09.51 

BonLANOERiTE,  Mln,,  D.  129;  App.,  p.  11. — Analyses  of  material  from  various  localities; 
Guillemun  (Inaug.-Diss.,  Breslau,  1896),  Zs.  Kr.,  33,  74. 

Occurrence  at  VoAte  Chilhac  Canton,  Haute-Loiie;  Gonnard,  Bull.  Soo.  Vin.,  SB,  23, 1905. 

BouRNONiTE,  Mia.,  p.  126;  App.,  p.  11.  — Ciystals  from  Ally,  Haute-Loire,  France;  Richard, 
Bull.  Soo.  Min.,  27,  218,  1904;  from  Pulacayo,  Bolivia,  with  new  form  0  (601);  Maurits,  [Ann. 
MuB.  Nat.  Hung.,  3,  461  or  470, 1005J ;  Ze.  Kr.,  M,  78;  from  Sarrabus,  Sardinia; Hillosevich,  Rend. 
Acc.  Line,  16,  (1),  457,  1906. 

Analyses  of  material  from  Uskeard,  Coinwall,  and  Wolfsbere,  Han;  Guill«nain,  (Inaug. — Diss.* 
Breslau,  1898),  Zs.  Kr.,  33,  75.  Occurs  at  the  mine  Argeotiera  della  Nuna,  Fortotorres,  Sar- 
<linia  (anal.,  Rimatori);  D.  Lovisato,  Rend.  Aco.  Line.,  11,  (2),  357, 1902. 

BowENiTE,  see  Serpentine. 

BowLiNoiTE,  Hin.,  p.  682.  —  A  related  mineral  occurs  at  Beaver  Bay  and  other  points  on  the 
north  shore  of  L.  Superior,  deri^  from  the  altentlon  of  chiysoUte;  a.  H.  Winchelt,  Am.  Geol., 
33,  41,  1899. 

Bownuumfta,  see  Hamlinite. 

Braunite,  Mio.,  pp.  232,  1029;  App.,  p.  11.  —  Crystals  from  Brazil  with  followiog  new  forms: 
r  (013),  d  (111),  t>  (122),  to  (344),/(121),  2  (353),  ^  (163);  Koecblin,  Min.  Mitth.,  27,  266,  1908. 

Bravolte.    W.  F.  Hill^nd,  Am.  J.  Sc.,  24,  142,  1907. 

In  small  grains  and  crystal  fragments,  apparently  octahedral.  Pale  yellow,  whiter  than 
pyrite,  with  a  faint  reddish  tarnish.  An  iron  nickel  sulphide  carrying  vamtdium,  siliceous  and 
titaniferous  matter.   The  analysis  gave: 

S        Fe        Ni       CO     V*      Mo      C      H,0   TiO,     SiO,  A1,0, 
45.06     25.38     16.70      tr.     4.31    0.09    0.47    Os    0.^     1.9^   2.45  -  07.70 

♦  V,0, 6.33  or  V,0,  7.66. 

Considering  the  mineral  as  simply  an  iron  nickel  sulphide  and  calculating  to  100%  pves  S  52.31, 
Te  29.46,  Ni  18.23,  which  gives  the  formula  (Fe,Ni)Sk.  with  Fe  to  Ni  neariy  as  5  to  3. 
It  is  evidently  a  highly  nickeliferous  pyrite. 

Occurs  disseminated  through  the  vanadium  ore  in  which  patronite  was  found,  at  Minasn^^n, 
Peru.   The  name  suggested  is  from  J.  J.  Bravo  who  described  the  occurrence. 

Breislakite,  Min.,  pp.  386,  391;  App.,  p.  11.  —  Probably  identical  with  Uvaite  (lievrite); 
Weinschenck,  Zs.  Kr.,  37,  442,  1902.  Occurs  as  a  product  of  the  eruptions  of  Vesuvius  of  1S9&- 
99;  R.  V.  Matteuci,  CentnUbl.  Min.,  48,  1901,  of.  Zambonini,  ibid.,  p.  401. 

Breithauptitb,  Min.,  pp.  72,  1029;  App.,  p.  11.  —  Reference  in  App.  I  to  anal,  of  arUe  from 

Sardinia  should  read  "quoted  by  Lovisato  "  etc. 

Breunnerite,  Hin.,  p.  274.  —  Occurrence  near  Avlgliana,  Italy,  wiih  anal.;  Pioiti,  Att.  Acc 
Torino,  41,  1066,  1906. 

BrithoUte.  Chr.  Winther,  Medd.  om  GrOnland.  24.  190,  1901. 

OrUiortiombic.  In  pseudo-hexagonal  prisms,  formed  by  twinning  parallel  to  the  prism  M, 
mm'"  «  63°  34',  six  individuals  unite  with  thdr  optic  axial  planes  nkeeting  In  tiie  vertical  Mds. 
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Forms:  b  (010),  m  (110),  t  (130),  d  (021),  p  (111). 

Angles:  bm  -  58^  13'*,  bd  -  49«  48'*.  hence  the  approx.  ax.  ratio,  H.h:h-  0.620:  1 :  0.423. 

Cleavage  not  observed.  Fracture  uneven.  Brittle.  H.  —  5.5.  G.  —  4.446.  Luster  gmuy 
to  vitreous.  Cktlor  brown.  Opaque.  Optically  negative.  Birefringence  weak.  Az.  plaoe  g  (100). 
Bx,-Lc. 

CompoBition ;  a  complex  silicate  and  [^osphate  of  the  cerium  metals  and  calcium,  formula 
uncertain. 

Analy^s,  Chr.  (Thristanaen: 


SiO,       P,0,  (Ce,La,Di)A 
16.77       6.48  60.64  0.43 


CaO 
11.28 


MgO  Ka,0 

0.13  1.85 


H,  0 

I.  27 


1.33  -  100.08. 


Brou^t  from  the  nepbelite-syenite  region  of  Julianehaab,  South  Greenland,  by  G.  Flink  in 
1897  (Mrad.  om  GrOnland,  14,  245,  1898);  found  at  Nanjakasik  in  pegmatitic  veins  with  arfved- 
sonite,  eudialyte,  Btreenstrupite,  nephelite,  sodalite,  i^rite. 

Named  from  A>atoi,  wdgfat,  in  allusion  to  the  high  specific  gravity. 

Brochamtite,  Min.,  p.  925. — Crystals  from  Utah  show  the  new  form  (532);  Zambonini, 
Zs.  Kr.,  34,  238,  1901.  Occurs  rather  commonly  in  prismatic  crystals,  often  intersrown  with 
malachite,  at  various  points  in  the  Clifton-Morenci  copper  district;  most  abundant  in  Sissure  veins 
in  porphyry.    Lindgren  and  Hillebrand,  Am,  J.  Sc.,  18,  458,  1904. 

Analyds  of  specimen  from  Chile;  Arzruni  and  Thadd^,  Zs.  Kr.,  81, 245, 1809.  Containing 
2.35%  Ab,0.  from  Copaquire,  Province  of  Tarapacd,  Chile;  Keller,  Proc.  Amer.  FhU.  Soc.,  iT,  82, 
1908. 

Dee.  at  Rosas,  Sardinia;  Rtva,  Rend  Aec.  Line.,  8,  (1),  347,  1899. 
BbOgoeritb,  see  UraniviU. 
Brohahotrite,  see  Cerarffyriie. 
Brohtritb,  see  Cerargyrite. 

Brookite,  Min.,  pp.  243,  1029 ;  App.,  p.  12. —  Crystals  from  the  Piattagrande.  near  Soodalo, 
Veltlin,  with  (324);  Brugnatelli,  Zs.  Kr.,  32,  355,  1899;  Rend.  R.  Inst.  Lomb.,  32,  1405,  1899; 

complex  crystals  from  Tremadoc  with  f  (5.13.17);  habit  hemihedral 
but  etching  figures  normal  ortboihombie;  Buss.  Jb.  Hin.,  2,  135, 
1901.  From  BrindletowD,  N.  C,  prismatic  in  habit,  often  complex, 
with  new  fonns,  t  (101),  ff  (324),  ^  (5-4.10),  v  (146)  (fig.);  Robinson. 
Am.  J.  Sc.,  12,  182, 1901.  Ciystals  in  gneissat  Freibei^;  Kcdbeek. 
Centralbl.  Min.,  547, 1908:  from  SomervUle,  Mass. ;  Falache,  Festscfar, 
siebzigsteD  Geburtstage,  U.  Rosenbusch,  p.  314,  1906. 

Effect  of  low  temperatures  upon  optical  properties;  Panicbi,. 
[Mem.  Acc.  Line,  4,389,  1902);  Zs.  Kr.,40,  88.  Refractive  indices, 
Taubert,  [Inaug.-Diss.,  Jena,  1905];  Zs.  Kr..  44,  313. 

Anal,  from  Magnet  Cove,  Ark.;  Pfeil,  [Inaug.-Dtss..  Heidd- 
berg.  1901];  C!entralbl.  Min.,  144,  1902.  Oiscusston  of  formula,, 
see  Rutile. 

Occurrence  in  quartzite,  SbankiUe,  Co.  Dublin,  Ireland;  CRdlly, 
[Proc.  Roy.  Dublin  Soc.,  8,  691,  1898j;  Zs.  Kr.,  32,  203;  from  the 
Bristenstock,  near  Amsteg,  Switzerland ;  Pearce and  Fomaro,  Arch. Sc. 
Phys.  Geneve,  (4),  10,  435, 1900;  with  octahedrite  in  minute  crysUls 
in  the  Cleveland  ironstone,  England;  Lindsley,  Min.  Mag.,  14,  96,. 
1005. 

Brostenita.    P.  Poni,  Min.  Roumanie.  p.  41  (Am.  S«.  Unir 
JasBv,  1,  5.3,  1900);  Zs.  Kr  ,  36,  199.    A  decomposition  product  of 
Urin^tDf^nm  w  r         rhodochrosite  occurring  in  crystalline  schists  at  several  points  near 
unnaietown.n.t..         Brosteni,  Roumania.   Occurs  in  duU  black  friable  and  oompMt 
masset),  with  submetallic  luster  on  the  fresh  fracture. 

In  composition  a  manganite  of  manganese  and  ferrous  iron,  but  variable  in  specimens  fnxn 
different  localities. 
Analyses: 


1.  Holds 

2.  Doma 

3.  Deatul-Ferului 


MnO,  MnO  FeO  CaO  MgO 

52.40  6.16  11.47  3.05  .... 

68.06  8.96  4.08  3.82  0.61 

61.95  3.11  12.02  2.70  0.72 


H,0  Gangue 

11.97  14.75  -  99.80 

7.17  6.51     CaCO,  1.97-lOO.lS 

10.90  8.20  -  99.00 
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Brucite,  Mtn.,  252;  App.,  p.  12.  —  Crystals  from  the  Nikolaje-Haximib'anovBk  mine,  Russia, 
described  by  Jeremejew,  Vh.  Hin.  Ges.  St.  Pet.,.36,  19,  1899. 

Effect  oi  low  temperatures  upon  opttci^  properties;  Paoichi,  [Mem.  Aco.  line,  4,  3S9,  19021: 
Z6.  Kr.,40,  89. 

Occurrence  (with  anal.)  from  Lyasc^rslc,  Caucasus:  Karoinsky,  [Verfa.  luss.  min.  Ges., 
Prot.  21,  1905);  Zs.  Kr.,  43,  70.   Id  chalk  from  Teulatu,  Sulds,  Sardinia;  Penuii,  Rend.  Acc. 
line.  14,  (2),  83,  1905. 

BraffnateUite.    E.  Artini,  Rend.  Acc.  Line.  18,  (1),  3,  1909. 

HicaceouB,  kunellar.  Perfect  cleava^.  Color  flesh  pink.  Faint  peariy  luster.  Uniaxial, 
native.   Opt.  axis  ±  to  cleavage  plane,    w  —  1.533xa.   Absorption  w  >  c;  w  —  yellow  ced,  •  — 

oovoT\e8&. 

Comp.  MgCOr5Hg(OH),.Fe(OH)r4H,0. 
Anal.: 

HgO  MnO  Fe^,         CO,  H.0  Inaol. 

42T79  1.80  13.20  7.78  33.77  1.03  - 100.37 

Found  in  an  old  asbestos  mine  at  Torre  Santa  Maria,  Val  Malenco,  Lombardy.  Named  in 
honor  of  Professor  Luigi  Brugnatelli  of  the  University  of  Pavia. 

Bnmsvigite.    J.  Fromme,  Min.  Mitth.,  SI,  171.  1902. 

In  cryptocrystaUine  and  small  foliated  masses  sometimes  forming  spherical  radiated  aggr^ates. 
The  folU  under  the  micro-scope  (Tachermak)  Vave  a  hexagonal  outhne,  are  cleavable  and  diow 
a  uniaxial  figure  and  negative  double  refraction;  normal  to  the  cleavage  the  color  is  olive-green, 
parallel  to  it  yellow-green. 

H.  —  1-2.  G.  —  3.01.  Luster  vitreous  to  greasy,  on  cleavage  folia  of  the  mass  dull. 
C(^r  green  to  dark  leek-green.  Translucent. 

In  composition  not  far  from  the  metachlorite  of  the  Bttchenberg  and  like  it  daased  with  the 
leptochlorites.   Calculated  formula:  6  Si  0,.2Al,03.9Mg0.8H,0. 

Anal.: 

SiO,    ALO,    Fe,0,    FeO     MnO    CaO   MgO  H,0 

27.88    15.81      1.77     31.92     0.51     0.20    0.52     11.97     H,0  [hygr.]  0.15-99.73. 

In  powder  ea^ly  decomposed  by  acids  with  the  separation  of  pulverulent  silica. 
Occurs  in  the  gabbro  01  the  Radauthal  in  the  Han,  filling  crevices  and  coating  quarts  and 
ealdte. 

Brdsrite,  Min.,  p.  828.  —  Optical  characters  of  crystals  from  the  island  of  Mona,  W.  Indies; 
Klein,  Ber.  Ak.  Berlin.  720, 1901.  Artificial  formation  of  crystals;  A.  de  Schulten,  Bull.  Soc.  Min., 
36,  11.  1903. 

Cabrbbite,  Min.  p.  819.  —  Crystals  from  Lauriimi;  Sachs,  CentraJbl.  Min.,  198, 1906,  with  the 

forma:  a  (100), b  (010).  m  (110),  w  (lOl)  « (111);  axial  taUo  &:t:c~  0.82386  :  1  : 0.77672,  B  - 
73°  31'  deduced  from  the  angles:  aw  -  65»  30',  w'  -  65<*  15',  mo  -  44»  SS';  also  calc.  nA  - 
51»  42'. 
AnalysiB: 

As,0,       NiO        CoO      FeO      MgO  H-O 
G.  -  3.01        40.45       26.97         tr.       1.10       6.16        25.26  -  99.94 
Artif . ;  de  Schulten,  Bull.  Soe.  Min..  96, 87, 1903. 

Cacoxknite,  Min.,  p.  848 ;  App.,  p.  12.  —  Occurs  at  Ober-Rosbacb,  Taunus  Uts.,  Pniasia,  with 
manganese  ores;  Wittich  and  Neumann.  Centralbl.  Min.,  656,  1902. 

Optical  character;  Mann,  [Inaug.  —  Diss..  Leipzig,  1904);  Zs.  Kr.,  42,  665. 

Oadmininoxyd.    E.  Wiaich  and  B.  Neumann,  Centralbl.  Min.,  549,  1901. 

Isometric,  in  minute  octahedrons,  sometimes  with  cubic  faces,  also  as  penetration  twins ;  forms  a 
veiy  thin  coating,  of  black  color  and  brilliant  metallic  luster,  upon  calamine  from  Monte  Foni, 
Sardinia;  also  in  iiart  pulverulent.   H.  —  3.   G.  6.146. 

Easily  soluble  in  hydrochloric  acid.  Analysis  gave:  Cd  87.5,  O  12.5  —  100.  The  associated 
examine  contains  no  cadmium. 

The  artificial  mineral  has  been  noted  in  the  muffles  of  zinc  furnaces  (cf.  Werther,  J.,  pr.  Ch.,  60, 
1852)  in  octahedrons  with  a,  d,  n.  Also  obtained  (Wittich  and  Neumann)  hy  burning  cadmium 
ID  ao  atmosphere  of  oxygen ;  crystals  cubic,  cleavable,  probably  ||  o. 

Calamine,  Min.,  p.  546;  App.,  p.  12.  —  The  supposed  new  form  (311)  from  Moresnet  (App.  I, 
p.  12)  is  really  identical  with  (211);  Buttgenbach,  Ann.  Soc.  G.  Belg.,  86,  etiii,  1899.  Crystals 
fnm  Leadville,  Colo.;  Farrington  and  Tillotson,  Field  Col.  Hus.,  Geol.  Series,  3,  No.  7. 138, 1908. 

Composition  discussed;  Clarke  and  Steiger,  Am.  J.  Sc.,  8,  249,  1899.  R61e  of  water  and 
diacusnon  of  chem.  comp. ;  Zambonini,  Mem.  Acc.  Sci.  Napoti,  14,  35, 1908. 

Occurrence  at  Broken  Hill,  N.  W.  Rhodesia;  Speacer,  Ui 
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Calaviritb,  Min.,  p.  105.  —  Oryit.  —  Cnratals  of  fine  quality  have  been  found  at  CrippI* 
Creek  and  have  been  the  subject  of  atudy  by  Penfield  and  Ford,  (G^;s.),  Am.  J.  Sc.,  12,  225, 1901 ; 
Zs.  Kr.,  36,  5,  and  by  Smith,  Hin.  Hag.,  13,  122;  Zs.  Kr.,  87,  200.  The  ciyBtaU  are  priamatic, 
beinr  deeply  striated  in  this  zone;  they  show  monocline  symmetry,  the  striated  prism  lone  being 
parallel  to  the  ortho  axis;  the  terminai  faces  are  many,  often  very  small;  thev  are  arranged  in  a 
number  of  prominent  zones  but  with  few  exceptions  only  very  complicated  symbolB  can  be  assigned 
to  thepi ;  by  selecting^  certain  prominent  and  frequently  recurring  faces  and  assigning  simple 
indices  to  them  and  using  their  angles  as  fundamentals  Penfield  and  Ford  derived  tbe  axial  ratio 

aa  d  :  S  :  i=1.6313  :  1  :  1.1449;  -  89"  47J',  values  very  close  to  those  assizned  to  sylvanite. 
Twins  according  to  two  laws  are  described  by  same  authors  and  according  to  the  same  laws  and 
two  more  by  Smith.  The  complexity  of  the  symbols  necessarily  assigned  to  the  majority  of  the 
(aces  ma  ken  the  problem  a  very  unusual  one,  there  being  do  evidence  of  any  twinning  thai  could 
solve  it.  Smith  suggesta  that  it  is  to  be  ezphdned  by  a  very  intimate  twinning  and  that  the 
different  faces  are  tone  referred  to  five  distinct  lattioea  whicii  an  inoongruont  but  not  indepuident 
and  which  have  the  piiam  lone  in  oommoQ. 


Oalaverlte,  Cripple  Creak. 


Analyses  of  material  from  Cripple  Creek  by  Penfield,  Am,  J.  Sc.,  12, 246, 1901,  by  Prior.  Min. 
Mag.,  13, 149 ;  from  Kalgoorlie  quoted  by  Spenoer,  Min.  Mag.,  13, 271,  prove  the  formula  to  be  AuT&. 

Occurs  abundantly  at  Kalgoorlie  m  the  East  Coolgardie  gold  district,  West  Australia,  a. 
Spencer,  Min.  Hag.,  13, 270, 1903;  Camot,  Bull.  Soc.  Min.,  94,  SB2, 1901  (anal);  C.  R.,  133, 1301, 
IdOl;  KniBoh,  CentialU.  Min..  199, 1901. 

CALCIOTOI.BORTHITB,  Min.,  p.  790.  —  A  mineral  occurring  in  bright  yellow  scales  found  at 
Little  Baby  copper  prospect  25  miles  N.  E.  of  Baker  City,  Oregon,  is  provisionally  referred  to  this 
Q>ecieB.   It  is  a  vanadate  of  copper  with  some  sodium.   22d  Ann.  Rep.  U.  S.  G.  ».,  II,  644. 

Calcite,  Min.,  pp.  262,  1029;  App.,  p.  13.  —  Oryat.  —  Over  50  forms  described  as  new  are  to 
be  found  in  the  foHowing  papen. 

Crystals  from  Jarownear  Wran  (south  of  Pra«) ;  Polak,  Lotos,  Prag,  77,  1897;  Zs.  Kr.,31,  528; 
in  coral  chalk  atBrcmke;Fromme,(10, 11,  Jahresber.d.Ter.  f.  Naturw.,  Braunschweig,  1897-1^8), 
Zs.  Kr.,  32,  192;  Viller8-en-Fague;Buttgenbach,Ann.Soc.  Geol.  Belg.,26.73, 1898;  Lake  Superior 
with  lists  of  81  forms,  31  new;  Palache,  Geol.  Sur.  Mich.,  6, 161, 1898;  Iceland ;  Jeremejew,  [Bull. 
Acad.  Sc.,  St.  P£t<>r8bourg,  9,  6,  1898];  Zs.  Kr.,  32.  428;  Nordmark,  Sweden;  Mobe^,  Geol.  FAr. 
FOrh.,21,  349,  1899;  crystals  of  difTerent  types  in  parallel  growth  from  Ofner  mountaiiui;  Hel»er, 
(Fold.  KHz.,  29,  160,  217,  1899);  Zs.  Kr,  34,  709;  also  Argentine,  Kan.,  and  Kansas  City,  Mo.; 
Rogers,  Am.  J.  Sc.,  9,  365,  1900;  twins  and  study  of  crystal  forma  from  Joplin,  Mo.;  Farnngton, 
Bull.  Field  Mus.  Geol.  Series  No.  7,  1,  221,  1900;  Zs.,  Kr.,  36,  78;  Grftsberg.  Dalame.  Sweden; 
Weibull,  Geol.  For.  FOrh.,  33, 19,  1900.  Twins,  Union  Springs,  Oyuga  Co.,  N.  Y.  (figs.);  Egie- 
mont  and  Pallafat,  Cumberiand;  Stank  mine,  Lancasbire;  from  elssoUte^yenite,  Montiw; 
Penfield  and  Ford,  Am.  J.  Sc.,  10,  237,  1900;  Zs.  Kr.,  33,  6;  Tharandt,  Saxony;  Sachs.  Zs.  Kr., 
86,  449 ;  Shullaburg,  Wis.,  and  other  neighboring  localities,  Saguache  Co.,  Colo.,  FriaingtoD,  Eng., 
from  Eudoni,  Kan.,  Kansas  City,  Mo.;  Rogers,  Am.  J.  Sc.,  U,  42,  1901;  Dortmund;  Beykdroi, 
Centralbl.  Min.,  494,  1901 ;  from  Piadalunga,  Val  Seriana,  Italy;  Artini,  Att.  Soc.  Hilano,  40,  269, 
1901 ;  from  Trapp-Region  of  N.  J.;  Rogers,  Sch.  of  Mines  Quart.,  33,  336,  1902;  Za.  Kr,  SB,  693; 
twina,  Somerset;  Bowman,  Hin.  Hag.,  13,  329;  twina,  Joplin,  Ho.;  Starrett,  Am.  J.  Sc.,  18(  73, 
1904;  RAk6 and  Szentandnls,  Hungary ; ZimAnyi, [Fold.  KOz.,  36. 491  or  544, 1905]; Za.  Kr.,44, 72; 
QuKiate,  Lake  Como;  Repossi,  Att.  Soc.  ital.  Sc.  Nat.,  Milano,  44.  106,  1905;  Qnnd  lUpida. 
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Uich.,  Hobbe,  Amer.  Geol.,  36, 179, 1005;  Zs.  Kr,  43,  394 ;  Rondout,  Ulster  Co.,  and  Union  Springs 
Cayuga  Co.,  N.  Y.;  Whitlock,  N.  Y.  State  Mus.,  Bull.  98,  1905;  East  Greenland;  Bdegild,  MecW. 
<Dm  Grdnl., 28, 106, 1905 ;  Narsarsuk,  Greenland; id.,  ibid., 33,  98, 1906; 3implon  Tunnel;  Abraham, 
2leiD.  Soc.  Li^,6, 11,  1906;  twins  from  marble  of  Carrara;  D'Achiardi,  Proc.  Soc.  Sc.  Tosc.,  Mem, 
ai,  1905;  also  Mar.  11,  1906;  RikuchO  Province,  Japan;  Jimbo,  Beitrage  Min  Japan,  2,  26,  1906; 
twin  crystals;  St.  Kreutz,  [Denkshr.  Wien  Akad.,  60, 15, 1906);  Za.  Kr.,46, 62S;ciystals  from  Lyon 
Mountain,  Clinton  Co.,  N.  Y.,  Whitlock,  N.  Y.  State  Mus., 
Bull.  107,  58,  1907;  Zs.  Kr.,  43,  321.  West  Patereon,  N.  J.; 
Whitlock,  Am.  J.  Sc.,  24,  426, 1907 ;  "  Kis  Strdzsabegy."  near 
Esztergom,  Hungary;  Franzenau,  Zs.  Kr,  43,  468;  Bojcxa, 
and  Salg6tarj&n,  Hungary,  from  "  KQhlen  Tal  "  near  Buda- 
pest; Toborffy,  Zs.  Kr,  44,  604,  605,  607;  from  Piszke,  Tata- 
bdnya  and  Torock6,  Hungary;  Toborffy,  Foldt.  KOzl.,  37, 
308,  1907.  Andreasbe^,  Harz;  England;  San  Francisco, 
Calif.;  Hillsboro,  N.  M.;  Lincoln,  R.  I.;  Terlingua,  Texas; 
Schaller,  Zs.  Kr.,  44,  321 ;  Teriingua,  Texas;  Zeller,  Centralbl. 
Min.,  18,  1907;  stalactite  of  rhombobedral  crystals.  Potter 
Creek  cave,  Shasta  Co.,  Calif.  ;small'crystal6  from  Teriingua, 
Texas;  Eakle,  Uni.  Calif.  Pub.,  B,  6,  89,  91, 1907;  associated 
with  dioptase  from  MindouH,  French  Congo;  Lacrotz,  Bull. 
Soc.  Min.^1,  258,  1908;  crystals  in  a  marble  inclusion  in 
basalt  at  Weitendorf  in  Styrta;  Leitmeier,  Centralbl.,  Min., 
257, 1908;  figures  of  various  twins,  etc. ;  Lewis,  Min.  Mag.,  16, 
62, 1908;  crystals  from  Joplin,  Mo.,  and  Bellevue,  Ohio;  Far- 
rington  and  TiUotBon,  Field  Col.  Mus.,  Geol.  Series  3,  No.  7, 
140, 144, 1908. 

Opt.  —  Fluorescence ;  Schincaglia,  [II  Nuovo  Cimento, 
Pisa,  10,  212,  1899);  Zs.  Kr,  34,  312;  dispersion  of  iceland 
spar;  Carvallo  [Jour  de  physique,  9, 465.  1900},  Zs.  Kr,  36, 
629;  phosphoreacent  caldtea  from  Fort  Collins,  Colo.,  and  Jopltn,  Mo.:  Headden.  Am.  J.  Sc.,  21, 
301,  1906. 

Studies  of  solution  and  etching  fijnires,  etc.;  Gaubert,  Bull.  Soc.  Mtn.,  24,  326,  1901;  also 
Goldscbmidt  and  Wright,  Jb.  Min.,  Beil.  17,  355,  1903;  ibid.,  18,  335,  1904;  pits  produced  by 
polishing  basal  planes;  Samojloff,  Zs.  Kr,  38,  19. 

Experiments  with  compression  of  marble  at  varying  pressures  and  temperatures;  Adams  and 
Nicholson,  [Proc.  Roy.  Soc.  London,  67,  228,  1900];" Zs.  Kr.,  36,  82;  also  Rinne,  Jb.  Min.,  1,  160, 
1903. 

Siliceous  calcites,  Penfield  and  Ford,  Am.  J.  Sc.,  9,  352,  1900,  from  Washington  Co.,  S.  D., 
CaCo,,  40%,  quartz  sand,  60%,  apparently  rounded  pyramids,  near  the  form  7  (8.8.16.3)  (the 
sand  stone  crystals  from  near  Heidelberg,  Ger.,  considered  to  have  the  same  form;  Cohen,  Zs.  Kr., 
37,  610);  fromS.  Dakota  and  Goshen  Holer^on,  Wy.,  showing  combinations  of  acute  and  obtuse 
rtiombobedrons;  Barbour  and  Fisher,  Am.  J.  Sc..  14,  451,  1902;  siliceous  calcites;  Delkeskamp, 
Zs.  for  Naturwiss.,  Halle,  76,  185,  1902;  sand-calcite  coDcretioos  from  Salton,  Calif.;  Nichou, 
Field  Columbian  Mus.,  No.  Ill;  Zs.  Kr.  44,  539. 

Studies  as  to  whether  odcite  or  aragonite  is  formed  under  varying  conditions  when  CaCO, 
is  precipitated  from  solution;  Mogen,  (Ber  Naturfors.  Gesellsch.,  Fraburg,  13,  40, 1902),  Zs.  Kr, 
40,  524. 

Fetid  calcite  from  Chatham,  Canada,  analyzed  by  Harrington,  Am.  J.  Sc.,  19,  345,  1906, 
showed  the  presence  of  H^S  in  small  amount. 

Containing  Co,  from  Traversella;  Spezia,  Att.  Acc.  Torino,  42,  409,  1907. 

Studies  concerning  origin,  structure,  phwical  properties  and  associated  minerals  of  marble  by 
Vogt,  Zs.  pr  Geol.,  6,  4-16,  43-52, 1898.  The  minerals  of  the  marble  of  Carrara;  D'Achiardi,  Att. 
Soc.  ToBO.,  21,  (1).  49;  (2).  236,  1905;  22,  94,  1906;  Giampaoli,  sep.  pub.;  Zs.  Kr.  48,  492. 

Calcite  and  aragonite  in  coral  rock;  Sep.  Pub..  The  Atoll  of  FunafuU,  Roy.  Soc.,  1904. 

Portland  cement  clinkers  have  been  mmutely  studied  by  Tfiroebofam.   See  alith. 

Cauidm  Orthosiucate.    Artif.fonnation;  Day  and  Shepherd,  Am.  J.  Sc.,  22,280,  284, 1906. 

Calcidu  Oxide.  —  Ciystalline  form  and  density  of  fused  lime;  Day  and  Shepherd,  Am  J.  Se. 
22,  271,  1906. 

Caleoonite,  Min.,  p.  924;  App.,  p.  13.  Occurs  in  crystals  at  the  Stevenson-Bennett  mine, 
O^n  Mta.,  New  Mexico;  O.  C.  Farrington,  Bull.  Field  Col.  Museum,  Geol.,  1,  224,  1900;  also 
at  the  Alice  mine,  near  Butte  City,  Montana;  Rogers,  Am.  J.  Sc.,  12, 47,  1901.  In  deep  sky-blue 
crystals  at  the  silver  mines  of  Mt.  de  Chatlacollo,  Atacama,  Chile;  G.  Be^,  Min.  petr.  Uitth.,  SO* 
300,  1901.    An  uuiysis  by  Brunk,  after  deducting  2.31  insol.,  gave: 

SO,  PbO  CuO  CO,  Hp 

14.16  69.18  9.73  3.16  3.78  - 100 


Digitized  by 


Google 


24 


APPENDIX  ir. 


The  CO,  here  belongs  to  the  o^edonite  and  is  not  due  to  impurity  (cf.  Min.,  p.  925) ;  tbe  fonwh 
deduced  le  S[4PbS0,^Pb(0H)J  +  2[4CuOO^^(OHU 
From  Sudinia;  Fdloux,  Att.  Aoe.  lino.,  IS,  (2),  3471904. 

OaUfonUte,  Venmanite. 

Calomel,  Hia.,  p.  153;  App.,  p.  13.  —  Occurs  in  square  prisma  and  in  tabular  ctyBtalB  with 
other  mercury  minerals  at  TerlinKua,  Texas;  Moaea,  Am.  J.  3c.,  16,  262,  1903;  ciystals  froia 
same  locality  showing  8  (016)  and  d  <031)  as  new  forms,  and  from  Airala,  ^lain;  Goldsdunidt  and 
Hauritz,  Zs.  Kr.,  44,  393;  Schaller  (priv.  contr.)  on  crystals  from  TeiUngua  gives  neir  fona 

K  (553)  and  deduces  c  -  1.7234. 

Cancrinitb,  Min.,  pp.  427, 1029.  —  A  cancrinite-syenlte  has  been  described  (anal.)  Sunddl, 
Bull.  Coram.  G.  Finland,  No.  16,  1905.  Effect  of  ammonium  chloride  upon;  Qarke  ana  Steiger, 
U.  S.  G.  S.,  Bull.,  207, 1902.  Discusajon  of  ehem.  comp. ;  Zambonini,  Man.  Ace.  Sd.  NapoU,  14, 
48,  1908. 

CANFiBLDrTE,  App.,  p.  13.  —  The  true  locality  of  the  spedmens  described  by  Pen  field  (Abl 
J.  Sc.,  47,  451,  1894)  is  shown  by  Canfield  to  be  Cotquediaca,  Bolivia,  not  La  Pu.  Am.  J.  Sc, 

23,  21, 1907;spinel  twins  are  noted. 

Oarbi^Mtite;  P.  Tschirwinsky,  [Add.  Gfol.  et  min.  Russie,  8, 8, 1906) ;  Centmlbl.  Hin..  2S3. 1907. 
Name  suggested  through  an  error  for  a  supposed  ciystalUne  type  of  podolite,  30a,<PO«)c.CaC0,. 
Name  withdrawn. 

Carbordnddh,  see  MoiasaniU. 

Oarlosite  —  neptunUe,  which  see. 

Carmalltte,  Min.,  p.  177:  App.,  p.  13.  —  Large  crystals  (8x6  om.)  from  Betenrode  near 
KAnigshutter  nve  the  new  forms:  n(103),  ^  (012),  ft  (032),  u(118),  ((114),  w(126),  r(136). 
Optiw  determmations  also  given  and  analysis  (by  Kleinfeldt);  Backing,  Ber.  Ak.  Beriin.  539, 
1901.  Also,  Busk;  Ber.  Naturiiist.  Ver.,  Bonn,  1,  C,  2,  1906;  Ber.  Med.-naturwiss.  Ges.  Hunstor, 
June,  1906.    Sp.  G.  and  artif.  formation;  Przilylla,  Centralbl.  Min.,  234,  1904;      rdated  com- 

fDunda  of  iodine;  de  Schulten,  Bull.  Soc.  Min.,  23,  5,  1900.    Isotrimorphism  of  camallite  and 
romcamallite;  Boeke,  Centralbl.  Min.,  710,  1908. 
{Reformation  under  pressure;  Rlnne,  Festschr.  siebsigBten  Geburtstage,  Adolf  t.  Koeneo, 
369,  1907. 

Carnotite,  App.,  p.  13.  —  Description  of  occunence  in  western  Colondo  with  analyses; 
Hillebrand  and  Ranaome,  Am.  J.  Sc.,  10,  120,  1900.    Hie  material  Is  shown  to  be  impure,  so  that 

no  definite  formula  can  be  assigned. 

Ratio  of  radium  to  uranium;  Boltwood,  Am.  J.  Sc.,  18,  97,  1904.  Examination  fay  E.  P. 
Adams  has  shown  the  absence  of  helium,  Am.  J.  Sc.,  19,  321,  1905. 

Carpholite,  Min.,  p.  549.  —  Occurs  in  quarts  pebbles  found  in  the  diluvial  deposits  of  the 
legion'of  Bcmbu^,  probably  derived  from  the  southeastern  Han  Uts.,  near  Wippra;  Coma, 
Centralbl.  Min.,  77,  1906. 

CABBlTBRrrB,  Min.,  pp.  234,  1030, 1037 ;  App.,  p.  14.  —  Crystals  from  Pitk&ranto  with  complex 
new  forms;  Borgstrdm,  Zs.  Kr.,  40,  1,  1904;  Ivigtut,  Greenh.nd;  BOggild,  Min.  Gr6ol.,  91,  1905. 
Small  crystals  resembline  hexagonal  pyramids  by  repeated  twinning  on  101,  from  near  La  Pas, 
Bolivia;  Spencer,  Min.  Mag.,  14,  332;  pseudomorphs  after  some  unknown  monoclinic  mineral 
from  Tres  Cruces,  Bolivia;  Pearce,  ibid.,  345.  Crystals  from  Emmaville;  Elsnore;  Hognis  Creek, 
near  Dundee;  The  Glen,  New  England,  all  in  N.  S.  W.,  and  from  Stanthoipe,  Queensland;  Andec^ 
son,  Rec.  Aus.  Mus.,  8, 40i,  1907.  Secondary  twinning  lamelle  in  etystalsirom  Sduigor,  Malacca; 
Johnsen,  Centralbl.  Hin.,  426,  1908. 

Hidden  notes  cleavage  (or  parting)  ||  e  (101)  on  crystals  from  the  Ross  tin  mine,  near  Gaffoeyi, 
So.  Carolina,  Am.  J.  Sc.,  40,  410, 1905. 

From  tin  ^ravelB,  Embabaan  district,  Swaziland,  S.  A.;  Prior,  Min.  Mag.,  12,  100;  abo  see 
MolengraafF,  [Trans.  G.  Soc.  S.  Africa,  4,  141,  1898],  Zs.  Kr.,  32.  301.  On  the  deposits  of  1ft. 
Bischoff,  Tasmania,  see  von  Fircks,  Zs.  O.  Ges.,  51,  431, 1899;  of  the  Caroltnas;  Pratt  and  Stwiett, 
Bull.  19,  G.  Surv.  No.  Carolina,  1904;  discussion  as  to  formation  of  tin  deposits  of  Cam[M^ta 
HaritUma,  Tuscany;  Bergeat,  Jb.  Min.,  1,  135,  1901. 

Catapleute,  Min.,  p.  412;  App.,  p.  14.  —  Crystals  from  Naraarsuk,  Greenland;  Flink,  Medd. 
Gr&nland,24, 93;  also  see BO^ld on  optical  and  crystallographic  relationships;  ibid.,  33, 106, 1908. 
R61e  of  water  in;  Zambomni,  Mem.  Acc.  Sci.  Napoli,  14,  54, 1908. 

A  catadeiite-eyenite  occurs  in  central  Sweden,  near  the  Wettersee;  TOmebohm,  Sverim 
Geol.  Und.,  C,  No.  199,  1906. 
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CauBfrn,  IUb.,  p.906;>^>p.,  p.  14.  —  Omt  —  From  the  HMieiutalii  infiie,  near  the  Tegnn- 
aee.  Bavaria,  (anal.);  Sustachinsky,  Zs.  Kr.,  34,  663,  1901;  with  (124)  prominent,  near  Mentor, 
^ine  Co.,  Kansas;  Rogers  Am.  J.  Sc.,  13,  48,  1901;  from  Wymore,  Nebraska,  id.,  Sch.  Mines  Q., 
83, 134,  1902;  fr6m  Boratella,  Romagna,with  (017),  by  Zambonini,  Rend.  Aoc.  Line,  IS,  (1),  37, 
1904;  from  Monte  Viale,  VioenUne  Alps;  new  fonns  (214),  (0.1.16),  (119),  (117);  Billows,  Riv.  Min. 
Ital..  SX,  3,  1904;  from  the  Djebd  Kebbouch  and  Djebel  Bezine,  Tunis  (anal.  Pisani);  Termier, 
Bull.  Soc.  Min.,  36,  173,  1902,  also  see  SamojtofiF  (paeudemorph  after  barite  TV  Centralbl.  Min^ 
33,  1906;  from  Harinc,  Tyrol;  Koecblin,  Min.  petr.  Mittb.,  34, 114, 1905;  from  LysBsja  goia  near 
Theodosia,  Ciimea;  Popoff.rBuU.  Nat.  Moscow,  p.  180,  19061;  Zs.  Kr..  46,  221;  from  Maybeej 
Michigan,  with  discussion  oi  occurrence,  crystals,  natural  etoung  figures  and  anal. ;  Kraus  and 
Hunt,  Am.  J.  Sc.,  21.237, 1906;  crystals  from  sulphur  eaves  nearXomwio,  Siena,  with  new  forms 
(327),  (019);Mana88e,  Att.  Soc.  Tosc.,  23.  1907;  from  MokatUm  and  Abou  Roach,  Egypt,  with 
optical  determinations;  Couyat,  Bull.  Soc.  Min.,  31,  264,  1908;  from  Kresty,  Saratow,  Russia, 
with  new  form  (177);  Surgunoff.  Bull.  Soc.  Nat.  Moscow,  435,  1904;  Zs.  Kr.,  43,  76. 

Effect  of  low  temperatures  upon  optical  properties;  Panicbi,  [Mem.  Acc.  Line,  4,  389,  1902); 
Zs.  Kr.,  40,  89..  Etcning  figures,  see  under  barite. 

Occurrence  near  ^racuse,  N.  Y.;  Kraus,  Am.  J.  Sc.,  18,  30, 1904;  the  general  occurrence  and 
distribution  of  eeiestite-beanng  rocks;  id.,  ibid..  19,  286,  1906.  Occurrence  noted  at  Longue 
Fbinte,  Island  of  Montreal,  iUd..  31,  188,  1906. 

OeUth,  see  Am. 

Cblbian,  App.,  p.  15.  —  Further  investigation  proves  it  to  be  monoclinic  with  d  :  £  :  e  —  0.657: 
1  :  0.554;  5-115*2'.  AngleeOOl:  110  -  68'*41';010:  110  -  59"  14';  001;  201  -  79*23'.  Forms: 
i>(001),  M(OIO),  KCllO),  r(201),  7' (110),  (114),  G  (Il2),  o  (III),  (331),  (Sll).  Twinw'ng 
general  according  to  Carlsbad  law;  mamebach  and  baveno  twins  also  found.  Opt.  posiUve.  Ax. 
pi.  H  (010);  c  :a  -  28"  3'  in  obtuse  anrie  B.  2\m  -  86«  22^.  a  -  1.5837,  ^  -  1.6886.  y  - 
1.6640.  Anal,  given.  Stiandmark,  G.  FOr.  FOrb.,  36,  289,  1903;  36,  97,  1904;  Zs.  Kr.,  43,  89. 
Also  discussion  of  mixtures  of  orthodase  and  celsian  moleculeB  with  anal,  of  a  barium  potasnum 
fddqmr  from  the  Knnenthal.   Name  barykMrrthoelam  ^ven  to  mixtures  of  edaian  and  ortboclase. 

CERARQTRrrB,  Min.,  p.  158.  —  Prior  and  Spencer  (Min.  Mag.,  13,  174).  as  the  result  of  an 
investifmtion  of  the  isometric-normal  (holosymmetric)  alver  haloids,  oonelude  that  while  they 
riiould  DC  included  under  the  common  group  name,  cerarmriU,  sub-species  should  be  reocwnised 
as  foliom:  ehlorargyrite,  AxCl;  bromargyrite,  AgBr;  embmU,  Ag(Cl,Br);  iodett^ite,  Ag(Q3i^J)< 
laomoiphous  mixtures  of  AgQ,  AgBr,  Agl  exist  in  vaiying  proporticma.  New  analyses  (Prior) 
are  as  follows: 


G 

a 

Br 

I 

6aS7- 

L 

Chafiarcillo 

6.17 

7.11 

22.36 

10.30 

100.22 

2. 

Broken  Hill,  N.  S.  W. 

6.31 

1.96 

32.22 

8.77 

66.93  - 

99.88 

3. 

K                <l  11 

6.82 

14.36 

16.85 

2.36 

67.28- 

99.84 

4. 

(1                It  It 

5.66 

13.20 

19.71 

0.16 

66.91  - 

99.98 

In  addition  to  the  above  group,  there  is  also  the  rhombohedral-bemimoiphio  Agl,  iodyrite, 
mnd  the  isometrio-tetiahedral  4AgI.CuI,  miersite. 


Oerepfdota;  synonym  for  aUanite.   Rosenbusch,  Mikrosk.  Pbys.  Min.,  1,  2,  286,  1906. 
Gemlelte,  CmvleUe.   H.  Dufel,  Bull.  Soc.  Min..  23.  147.  1900. 

Massive,  compact  and  resembling  clay  but  made  up  <a  excess! vdy  ndnute  ocyatalt,  wfafdt 
polarise  in  the  mass.   G.  —  2.803.   Color  turquoise-blue. 
Composition:  Cu0.2Al/)rAB^a. 
Analysis: 

A8.0,  A1,0,  CuO  H,0 

34.56  31.26  11.80  22.32  -  99.94 

The  water  goes  off  only  at  a  hi^h  temperature,  the  toss  at  180*  being  only  1.46.  p.  e.  SoluUe  Id 
adds,  leaving  a  slight  residue  consisting  of  a  white  clay. 

From  the  Emma  Luise  gold  mine  at  Huanaco,  Taltal  province,  Chile  (cf.  Mfiricke,  Zs.  pr.  G., 
1,  143,  1893).   A  white  day  assodated  with  the  ceruleite,  contained  1.8  p.  c.  As,0,  but  no  copper. 

CBROastTB,  Min.,  pp.  286,  1030;  App.,  p.  15.  —  O^y^t.  ~  Accurate  measurements  of  an^es 
and  optical  oonatanta  on  crystals  from  localities  in  Westphalia;  Ohm,  Jb.  Min.  Beil.  13,  1, 
1899;  crystals  from  Altai,  with  anal.;  JerKneiew  fVertiandl.  a.  kais.  russ.  miner.  Gesdlsch.,  1898. 
St.  Petersburg,  36,  Protok.  12.  1899],  Zs.  Kr.,  33,  429;  from  Malfidano,  Sardinia,  with  pseudo- 
morphs  after  anglesite  and  phoegenite;  Millosevich,  Rend.  Acc.  Line,  9,  (1),  153,  1900.  Twins 
from  Sardinia  dracribed  Inr  Uubrecht,  with  bibliography  of  mineral,  a  list  in  the  observed  forms 
and  combinationa  with  the  relative  frequency  of  occurrence  of  each  form.   Tbe  following  new 
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forms  also  given:  T  (034)  and  Q  (054),  Zs.  Kr.,  40,  147;  from  Hies  with  the  new  fonns  (0.22.1), 
(0.29.1),  (0.33.1),  (0.37.1);  Barvir,  Ber.  bdhm.  Gea.  Wies.  xxxvi,  1900;  iUd.,  xvii,  xzxiii,  1901; 
from  Suita  Rosalia,  Peru,  with  new  forms  (ISO)  and  (310);  Buttgenbach,  Ann.  Soc.  g£ol.  BeLr., 
39, 103, 1902;  from  the  Alice  mine,  Butte,  Montana,  and  E^enizville,  Pa.;  Rc^tB,  Sch.  Mines  Q., 
83,  136,  1902;  multiple  twins  from  Mapimi,  Mexico,  with  new  form  A  (304);  Goldwdimidt,  Jb. 
Mio.Beil.15,  562,  1902 ;  crystals  from  Valle  di  Contra.  Vatsaanna,  Italy;  Artlni,  Att.  See.  Milano, 
42^  107,  1903;  from  Diebel-Ressas  mioe,  Tunis;  Jecker,  C.  R.,  140,  1410,  1905;  Gaeta.  L.  Gonm; 
Repossi,  Att.  Soc.  Milano,  43,  425,  1905;  Magnet  mine,  Tasmania;  C.  Anderson,  Rcc.  Austr. 
Mus.,  6,  93,  1905;Traversena;  Colomba,  Rend.  Acad.  Line,  15,  643,  1906;  Broken  Hill.  N.S.W.; 
Zeehan,  Whyte  River  and  Dundas,  Tasmania;  Anderson,  Rec.  Aus.  Mus.,  6,  407,  1907;  Broken 
Hill;  Spencer,  Min.  Mag.,  16,  36,  1908;  witb  dioptase  from  Mindouli,  French  Congo;  Lacroix,  BulL 
Min.  Soc..  31,  257,  1908;  R^zbfinva  with  new  fonns,  M  (0.13.2);  D  (0.11.2);  C  (072);  B  (095); 
Law,  Foldt.  KOzl,  38,  205,  1908;  Laurium,  Qreece;  Lacroix  and  de  Schulten,  Bull.  Soc.  Min.,  31, 
89,  1908 

Effect  of  low  temperatures  upon  optical  properties;  Panichi,  [Mem.  Acc.  Line,  4,  389,  1902] ; 
Zs.  Kr.,  40,  88.    Luminescence;  Pochettino,  Rend.  Acc.  Line,  U,  (1)  505.  (2)  220,  1905. 

Analysis  of  eeruasite  containing  3.15%  SiO  from  Isle,  Custer  Co.,  Colo.;  Warren,  Am.  J.  Sc., 
le,  343,  1903. 

CHABAzm,  Min.,  p.  589;  App.,  p.  15.  —  Oryit.  —  Description  of  crystals  from  near  Rome 
(with  anal.) ;  Zambonini,  Jb.  Min.,  S,  93, 1902 ;  cmtols  from  Scottish  localities;  Goodchitd.  [Traos. 
Qeot.  Soc.,  Glasgow,  13,  Suppl.,  1-68, 1903];  Zs.  Kr.,  4S,  307;  from  East  Greenland;  B^^gild.  Medd. 
om  GrOnl.,  28,  123, 1905;  also  Min.  GrOnl.,  571, 1905.  Petersdorf,  near  ZOptou,  Hfthren;  Kretsch- 
ner,  Centralbl.  Min.,  609,  1905;  Ben  Lomond  (witb  anal.)  and  Inverell,  N.  S.  W.,  and  from  Bell 
Mount,  Tasmania;  Anderson,  Rec.  Aus.  Mus.,  6,  416,  1907;  from  basalt  of  Montresta,  Sardinia; 
Depmt,  Bull.  Min.  Soc.,  31,  189,  1908;  also  Millosevtch,  Rend.  Acc.  Unc,  17,  (1),270, 1908;  and 
(with  anal.);  Pelacani,  ibid.,  (2),  68,  1908. 

From  Golden,  Colo.;  Patton,  Bull.  Geol.  Soc.  Amer.,  11,  461,  1900;  Zs.  Kr.,  38,  74;  from  the 
Buck  Creek  corundum  nunc.  Clay  Co.,  N.  C,  (with  anal.);  Ptatt,  [Jour.  Elisha  Mitchell  Sc.  Soc, 
14,  61, 1897],  Zs.  Kr.,  33,  603;  anal,  of  ehabarite  from  Maddalena and  Montresta,  Sardinia;  RimS" 
toil,  Rend.  Acc.  Line,  9,  (2),  146,  1900.  Anal,  of  mineral  (rpm  syenite  from  Biella;  Zambo* 
nini,  Zs.  Kr.,  40,  263.  Occurrence  in  bas^ts  (with  anal.)  at  Asmara,  and  Sdket  in  Eritrea; 
Manasse,  Proc.  Soc.  Tosc.,  July,  1906. 

Concerning  "  herachelite  "  from  Palagonia,  Sicily,  and  its  relations  to  other  »mtlar  leolites; 
Gonnard,  Bull.  Soc.  Min.,  29,  283,  1906.  Also  see  Di  Franco,  Att.  Acc.  Soi.  Nat.  Catania,  16,  3, 
1902. 

C!hem.  constitution;  McNeil,  Jour.  Amer.  Chem.  Soc.,  28,  597,  1906. 

CBALCANTBrrE,  Min.,  p.  944;  App.,  p.  15. — Crystals  from  _the  Alma  pyrite  mine,  Leona 
Heights,  Alameda  Co.,  Cal.,  showed  the  new  forms  I  (120),  g  (141);  analysts  gave  Uie  formula 
CJuSO^.HjO  +  4H,0;  Schaller,  Bull.  G.  Univ.  Cal.,  3,  212,  1903.  Twinning  in  artif.  ciysUb. 
Alao  new  form  (131);  Boeris,  Att.  Soc.  Milano,  44,  73,  1905. 

From  Copaquire,  Province  of  Tarapactl,  Chile  (with  anal.),  and  assodated  with  it  a  li^t  Uue 
msteriiU  In  rounded  masses  which  proved  to  be  a  double  sulphate  of  copper  and  magtMsium, 
CuSO.  being  to  MgSO.  neariy  as  1 :  2.  Anal,  gave:  SO»  35.70;  CuO,  12.43;  HgO,  11.39;  FeO,  1.01; 
UnO,  0.327NiO,  006;  H,0,  38.38;  total  -  99.29;  Keller,  Proo.  Amer.  Pfall.^.,  47,  81, 1906. 

CHAJfociTE,  Min.,  p.  55.  —  Twin,  with  twinning  plane  (201),  from  Cornwall;  Milch,  Jb.  Min., 
1,  155,  1900.  Pseudomorphs  after  galena  from  Osaruzawa,  Prov.  Rikuchu,  Japan;  Wada,  Beitr. 
Min.  Japan,  1,  17,  1905;  lUter  barite  (^  from  Grab  near  Kofituni^t;  Stevanovic,  Zs.  Kr.,  46,  GO. 

A  pulveriform  variety  occurs  at  the  Champion  mine,  in  the  Keweenaw  copper  i]^on,  Michigan; 
Koenig,  Am.  J.  Sc.,  14,  415, 1902.  A  prominent  mineral  in  the  copper  district  of  Cufton,  Aiiama; 
ft  is  ofsecondary  origin,  occurs  only  massive  and  commonly  shows  a  sooty  aspect  on  the  surface. 
Undgren  and  Hillebrand,  Am.  J.  Sc.,  18,  451,  1904;  BuU.  if.  8.  G.  S.,  383, 45. 

Chalcodite,  StUpomelane. 

OhaleoUmprite.    0.  Flink.  Medd.  om  Grtnland,  14,  234,  1898;  34,  160,  1901. 
'  Isometric,  only  in  small  octahedrons,  sometimes  hollow  or  otherwise  irresular.    No  cleavags 
observed.  Fracture  splintery  or  subconchoidal.    Brittle.  H.— 5.5.    G.  —  3.77;  Mauselius.  Luster 
greasy;  crystal  faces  show  a  copper-red  metallic  iridesoenoe.   Color  dark  grayish  brown,  inclining 

ir  n 

to  red,  streak  ash-gray.  Opaque,  translucent  in  thin  splinters.  Ckimposition,  RNb^O^|.RSiO^ 
or  lUlied  to  pyrochlore.   Analysis,  Mauselius: 

Kb/},  SiO^  TiO,  ZiO,  Ce,0,.  etc.  Ftfi^  HnQ  CaO  K^O  Na^  H/>  F 

60.65  10.86  0.52  6.71       3^1^  1.87    0.44  9.08  0.38   3.9S  1.79  5X)6-103.761essO(3.I3) 

-100.63 

Ooonn  veiy  sparingly  at  Narsarauk,  southern  Greenland,  assodated  witti  agirite. 
Named  from  x*^^t  copper,  and  XoAMrp^,  luster. 
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Chalcopbtlutb,  MIn.,  p.  S40.  —  Andyna  of  material  from  Cornwall  (?);  Hartley,  Min.  Mac., 
IS,  120. 

Chalcoptrite,  Hid.,  pp.  80,  1030;  App.,  p.  15.  —  Oiyst.  —  Twins  from  BurgholdiaffhauBen; 
Baumhauer,  Za.  Kr.,  31,  269.  Crystals  of  UDUsual  habit  and  twin  crystals  from  ComwaTl;  Lewis 
and  Hall,  Min.  Mac.,  12,  324.  From  Vis^,  Belgium,  showing  new  form  (115);  Buttgenbach,  Ann. 
•oc.  g6ol.  Belg.,  26,  civ,  1898.  Small  crystals,  rich  in  forms,  from  Pulacayo,  Bolivia;  Toborffy, 
Zb.  Kr.,  39,  366.  New  forms,  z  (113),  v  (771),  t  (509).  Twina;  twinning  planes  (111)  and  (101). 
Cryst^,  4«>i>-  diam.,  from  SomerviUe,  Maaa.,  with  m  (110)  and  e  (101);  Richards,  Am.  J.  Sc.,  Vt, 
425,  1904.  From  Botes,  from  Kapnik,  rich  in  forma,  from  Schemnitz;  Mauritz,  Zs.  Kr.,  40,  688. 
TiBveraella,  with  new  fonns,  Y  (516),  n  (11.11.1);  Colomba,  Rend.  Aoo.  Line.,  16,  639,  1906; 


Arakawa,  Japan. 

Val  de  Vill^,  Alaace;  Ungemach,  Bull.  Soc.  MIn.,  29,  213,  1906;  cryatala  of  unusual  habit  from 
Arakawa,  Japan,  (figs.);  Ford,  Am.  J.  Sc.,  23,  59,  1906;  the  same  with  a  general  discusston  of  the 
ciyatat  structure  of  the  mineral;  Beckenkamp,  Zb.  Kr.,  43,  43;  from  Besano,  Italy;  Reposai,  Att. 
Soc.  Milano,  47,  89,  1908;  Brfole.  Basaes-Alpes,  France;  Lacroiz,  Bull.  Soc.  Min.,  31,  353,  1908. 
Etching  figures;  Himmelbauer,  Min.  Mitth.,  27,  327, 1908. 

AaaL  —  From  Wheal  Towan,  St.  Agnes,  Cornwall,  on  crystals  with  cubic  appearance,  probably 
twins;  Prior.  Min.  Hag.,  13, 190. 

Artif.:  formed  by  auUimaUon  in  a  furnace  at  Butte,  Mont.,  analysee  given;  Winchell,  Amer. 
Geol.,  28,  244,  1901;  Zs.  Kr,  37,  80. 

Chalcostibite,  Min.,  pp.  113,  1030;  App.,  p.  16.  — CiyatiUa  from  Oruro,  Bolivia;  &>enoer, 
Min.  Hag.,  14.  322. 

Ohalmenita.  E,  HvMtdk,  Centralbl.  Min.,  09,  1902;  332.  1906.  J^. 
Rinne,  ibid.,  p.  207,  1902;  PtOache,  Am.  J.  So.,  S4,  265.  1907;  Zb.  Kr., 
44,  14. 

Ortborhombic.  Axes  &:b:c  —  0.5734  :  1  :  0.9649  (Huaaak)  near  chal- 
cocite.  Forms:  c  (001),  6  (010),  a  (100),  m  (110),  /  (130),  /  (012),  g  (Oil), 
d  (021).  y  (I03),p  (111),  o  (236),  r  (233),«  (263),  ( (136),  u  (1.9.12).  Anglea: 
mm'"  -  59°  40',  cp  -  62«  44',  pp'"  -  ♦52°  29',  pp'  =  *100°  54'. 

In  thin,  elongated  prisms,  with  vertical  faces  strongly  striated;  rarely 
tabular  ||  b.  Twins  common  with  m  aa  tw.  plane,  reaerablioK  chalcocite; 
also  contact  and  iwnetration  twina  probably  with  tw.  p^e  v  (112). 
Fracture  eont^oidad.  H.  —  3.6.  Q.  —  4.6S.  Luater  met^lie.  Color 
brass-  to  brooze-vellow,  resembling  millerite,  often  with  iridescent  tamiah. 
Opaque.   Strongly  magnetic. 

Cbmpoaition,  CuFe3i  or  CugS-Fe^S,. 
Analysis  by  G.  Florence,  (1)  on  0.016  gr.;  (2)  on  0.0896: 

S  Cu  Fe 

1.  35.30  17.04  46.95  -  99.29 

2.  36.11  22.27  43.13  -  100.61. 


Chatmeraite  (Palache) 


From  the  Mono  Velho  sold  mine,  Minaa  Oeraes,  Brasil,  with  ehalcopyrite  and  dolomite  on  a 
Umonite  derived  from  the  iteration  of  [^nhotite.  Named  after  Q.  CSialmers,  auperintendent  of 
the  mine. 

Chahosite,  Min.,  p.  658.  —  From  Thuringia,  with  anal  ;  Zalinald,  Jb.  Mia.,  Bdl.  U*  40, 1904  ^ 
Za.  Kr.,  42,  602. 
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CRiLDRBmTE,  Min.,  p.  850.  —  Occurreace  in  granlto  of  Otdfensteln  omt  Ebtenfriedendorf  in 

Saxony;  Kolbeck,  Centnilbl.  Min.,  333,  1908. 

Chloahthitb,  Hin.,  p.  88.  — Oceurretwe  (with  anal.)  at  Cobalt,  Ontario;  Miller,  Rep.  Cu. 
Bureau  Mines,  Pt.  2, 1905;  Zs.  Kr.,  43,  395. 

CHLORALniiiNiTB,  Mio.,  p.  165.  —  Id  (M^oriess  obtuae  Thombohedrona  io  blocka  ejected  fraa 
Vesuvius  in  April,  1906.   Optically  negative.    High  birefringence,  agredog  with  MtificiaUy  pie- 

Kied  Aia,.6H,0  (Dennis  and  Gill,  Zs.  t  An.  Ch.,  9,  340,  M»5),  which  gave  r  A  -  125*  tf. 
croix.  Bulir^.  Min..  SO,  254,  1907. 

CBLORABaTlUTB,  SBC  Corargyrite. 

CHLORITE3,  Min.,  pp.  643-664;  App.,  p.  16.  — Colorieas chlorite  from  Zlatoust,  Rueeia,  deieiy 
tlon  with  anatysis;  Zemiatcensklj,  Zs.  Kr.,  36,  357.    Studies  on  chemical  constitutiim  of  chlofitt 
group;  Dalmer,  Ceotralbl.  Min.,  627, 1901. 

Chloritoid,  Min.,  pp.  640,  1031;  App.,  p.  16.  —  Occ.  (with  anal.),  at  StrettoU,  Tuscany; 
Maoasn,  Pne.  Soe.  Tose.,  Jan.,  1906. 

Ohlwnuuiguiokilite.  H.  J.  JoknaUm-Lavit,  Nature,  74,  103,  1906;  A.  Laeraus^  C.  R., 
MS,  1249, 1906; BuU.  Soc.  Min.,  30. 219, 1907;  H.  J.  Jokniton-Lavia  and  L.  J.  Spencer.  Hin.  Mag., 

U,  54,  1908. 

Hexagonal-rhombobedral  h  —  0.5801.  rAr*— 57*^36'.  Crystals  fliniirie  obtuae  ihombohedn 
with  r  (lOll)  with  occasionally  small  trancattons  of  a  fllSO).  Coochoidal  fracture.  H.  —  2.5. 
G.  —  2.31.  Vitreous  luster.  Color  pale  wine-yellow.  Optically  +  .  Double  refrmction  very 
low.    Mean  index  of  refraction  —  1.59  (approx.).  Deliquescent. 

Oimp.:  Probably  4KCt.MnCl,. 

Ka  Moa,         MgCl,  Na^.  H,0  loaol. 

Anal.:  69.42  26.45  0.16  1.19  1.52  0.71  -  99.45 

Oec.   Found  in  fragmentary  material  ejected  fnmi  Vesuvius  in  April,  1906. 
[CcmudeRd  by  Laeioiz  to  be  monoctinic,  poeudo-ibombohedral.J 

Ohloniatrokalite.   H.  J.  JohnMton-Lavu,  Nature,  74,  174,  1906.  —  See  SylviU. 

Chlorohblamite,  see  Jadeite. 

CHLOROPAL,Min.,  p.  701. — Anal.  —  Variety  nontronite,  from  Gross-Tresny,  M&hren;  KoviF, 
fAbh.  bOhm.  Akad.  No.  16, 1, 1896] ;  Zs.  Kr.,  31,  524 ;  from  Strehlerbers  near  Markt  Redwits  in  the 
Fichtel  Mountains,  as  an  alteration  product  of  an  amphibolite;  Stadnnger  (Sitz.-Ber.  phys.-med. 
Soc.  Erianeen,  31,  1,  1899;  Za.  Kr.,  36,  313;  from  Gdossau  and  PuHtz,  Hahren;  John  [Verh.geof. 
R.-Anst.  Wien,  60,  335,  1900|;  Zs.  Kr.,  36,  641;  from  Palmetto  Mountains,  Esmenldn Co.,  Nev.; 
Turner,  Am.  J.  Sc.,  IS,  344, 1902. 

Chondsoarsenite,  see  under  SarkiniU. 

Chromite,  Min.,  pp.  228,  1031;  App.,  p.  17.  —  Occ.  in  meteorites  with  anal.;  Tassin,  Proe. 
U.  S.  Nat.  Mua.,  34,  685,  1908. 

ya.T.chrompicotite.  Occurs  tn  veinsin  volcanic  rocks  on  ScotUe  Creek,  east  of  Muodorff.  district 
of  Lilloet,  B.  C.;  mineral  is  massive,  granular;  velvet  black;  G.  ~  4.239.  Analysis:— Cr,0.  55.90; 
Al,Ov  13.83;  FeO,  14.64;  MgO,  15.01;  Si0„  0  60;  total,  99.98.  Associated  with  setpentine. 
Hoffmann.  Am.  J.  Sc.,  13,  242,  1902. 

Chrysobbrtl,  Min.,  pp.  229, 1031.  —  Oryat.  —  Twins  from  Smaragd,  Urals,  in  addition  to  the 
common  habits  of  twinning  show  a  new  law  with  (111)  as  twinning  plane;  Jeremejew  [BuU.  d. 
I'Acad.  Imp.  d.  Sc.,  St.  Peteraburg  (V),  8.  5.  1898];  Zs.  Kr.,32,  427.  Crystals  from  Ceylon  with 
following  new  forms;  I  (210),  q  (140),/{10.1.10),  g  (515).  h  (313).  p  (232).  From  measurements 
on  these  cryst^s  following  axial  ratio  was  derived:  —  0-4707  :  1 :  0-5823.    Also  optically 

investigated;  Melczer,  Zs.  Kr..  33,  240. 

Also  from  Ceylon  the  additional  new  forms:  •)  (113),  ^  (11.20.20),  w  (7.10.8).  s  (131),  t  (277), 
Q  (142),  ^  (1.18.9);  Liffa,  Zs.  Kr.,  36. 606,  1902. 

Twins  from  Ceylon  discussed  with  tables  of  angles  (after  Goldachmldt)  both  with  the  usual 
-orientaUon  and  also  when  (001)  is  made  to  occupy  position  of  (010);  Goldschmidt  and  Preiswe^ 
Zs.  Kr..  33,  455,  and  Goldachmidt.  ibid  ,  468.  Crystal  from  New  York  City;  Moses,  Am.  J.  Se, 
12,  104,  1901 ;  Marschendorf  in  M&hren ;  Slavtk,  Zs.  Kr.,  39.  303. 

Anal,  of  material  found  on  the  Riviere  du  Poste  in  the  county  of  Maskinonge.  PiDvines  of 
Quebec,  Canada;  Evans,  Am.  J.  Sc.,  10.  316.  1905. 

Oco.  at  VeltUn,  near  Sondalo,  Switzeriand;  Brugnatetli,  Za.  Kr..  33, 81. 
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Chribocolla,  Min.,  p.  699.  —  Palmer  found  that  chryBocoHa  from  Pinal  County,  Arizona, 
would  lose  from  12  to  20  per  cent  of  water  by  drying  over  sulphuric  acid  and  would  regain  it  all 
•nd  even  more  by  allowine  it  to  stand  over  water  for  a  few  hours.  The  loes  and  regaining  of  the 
water  was  unaccompanied  oy  change  of  oolor.  Analyses  given.  Am.  J.  Sc.,  16,  45, 1903.  Anal, 
of  material  from  copper  mine,  Bena  Padni,  near  Ozieri,  Sardinia;  Lovisato,  Att.  Acc.  Line.,  12, 
(2),  81,  1903;  from  Campiglia,  TuBcanv;  Manasse,  Proc.  Soc.  Tosc.,  16,  20,  1906. 

Common  in  the  oxidized  portions  of  the  mineral  depoeita  at  the  Cliftoo-Morenci  copper  district 
in  Arizona.  It  forms  cryptocnrsUUline  to  microcrystalline  aggre^tes  of  particles,  also  in  fibrous 
atid  felted  aggmntes  and  in  fibrous  orusts;  extinction  parallel,  birefringence  stroog,  iiM»tiTe. 
Undgten  andHillebiand,  Am.  J.  So.,  IM,  453, 1904.    CI.  Jannettai,  BuU.  Soc.  Hin.,  9, 211. 1886. 

Chrtbolite.  Hin.,  pp.  441,  1031;  App.,  p.  17.  —  Oryst.  —  Latium  with  new  forms,  t  (230), 
u  (141);  Zambonini,  Zs.  Kr.,  32,  152;  ibid.,  34,  227;  Ifontefiascone,  Italy,  with  derivation  of  axial 
ratios;  Fautappi^,  Rend.  Acc.  Line.,  14,  17,  1905;  villarsite  from  Travers^la;  Colomba,  Rend. 
Acc.  Unc,  16,  636,  1906;  complex  crystals  of  fine  quality  from  St.  Jean  island  in  the  Red  Sea; 
Michel,  Bull.  Soc.  Min.,  29,  360,  1906;  also  with  anal,  and  opt.  study;  Couyat,  ibid.,  31,  344,  1908. 

Opt.  —  Relation  existing  between  optical  an^le  and  the  variation  in  composition;  Stark,  Min. 
Mitth.,  23,  451,  1904;  Zs.  Kr.,  42,  496.  Refractive  indices  of  crystals  from  mclunons  in  augite- 
andesite  lava  from  Bellenberges  near  Mayen ;  Gaubert,  Bull.  Soc.  Min.,  28, 188, 1905;  optical  con- 
stants of  rock  forming  olivine;  Duparc  and  Pearce,  ibid..  31,  108,  1908. 

Anal,  of  mineral;  from  Latium;  Zambonini,  Zs.  Kr.,  32,  156.  Anal,  and  description  of  crystals 
from  meteorites  from  Pawlodaisk;  Jeremejew  and  AntipoS,  [Bull.  Acad.  Imp.  d.  Sc.,  St.  Peters- 
buig.  8, 4. 9, 1, 91, 1898],  Zs.  Kr.,  32, 424.  Anal,  of  outerial  from  Flysch  near  Vifagrad  in  Bomia: 
Scfanier.  Hin.  Hitth..  34,  315,  1905. 

Effect  of  ammonium  chloride  upon;  Clarke  and  Steiger,  U.  S.  G.  S.,  Bull.  207,  1902;  Zs.  Kr., 
38,  697. 

Occurrence  in  serpentine  at  Chester  and  Middlefield,  Mass.,  with  discusnon  of  the  original 
mineral  of  the  "hampshirite"  pseudomorphs,  which  was  undoubtedly  olivine,  although  Roe  and 
Parsons,  Bull.  Minn.  Acad.  Sci.,  4,  2,  268,  276, 1906,  have  assigned  them  to  humite;  Palacbe,  Am. 
J.  Sc.,  24,  491,  1907. 

Intergrowth  of  olivine  with  ilmenite  in  a  dolerite  near  Uombeiv  on  the  Ohm;  Schwantke,  Jb. 
Hin.,  Ben.-Bd.  18.  460, 1904;  Zs.  Kr.,  43,  627. 

Hyalofflderite: — Occunenee  in  a  banc  dike  rock  at  Iron  Mine  Hill,  Cumberiand,  R.  I.,  with 
analysis;  Johnson  and  Warren,  Am.  J.  Sc.,  36,  17,  1908. 

Titanolivioe.  —  Occurrence  in  the  Piedmontese  Alps;  Boeris,  Riv.  Min.,  36,  1901;  also  L.  Brug- 
natelli,  Zs.  Kr,  36,  151,  1902,  gives  anal,  and  following  description:  (3olor  cherry  red.  G. 
3.20-3.26.  Pleocbroiam  strong,  bright  yellow  to  orange,  —  1.680.  2VNft  =■  57'*  56'.  Opt.  +. 
In  section  H  (010)  shows  strong  crtMsed  dispersion,  from  which  it  is  concluded  that  titanolivine 
is  monoclinic  with  ax.  pi.  J.  (010)  and  b  axis  —  Bxs.  Intererown  with  olivine  with  (100)  of 
olivine  ||  to  (010)  of  titanolivine.    Alteration  products  of  titanolivine,  same  as  for  olivine. 

GiHOLrrB,  Min.,  p.  689.  —  Anal,  of  material  from  Argentiera  with  discussion  of  chemical  com- 
position; Smirnoff,  [Trav.  d.  1.  Soc.  Imp.  Natur.  de  St.  PSersbourg,  33,  214, 1902],  Zs.  Kr.,  39, 625. 

Cinnabar,  Min.,  pp.  66,  1031;  App.,  p.  17.  —  Crystals  from  Alsdsajd,  Hungary,  with  following 
new  forms:  ;  (5058),  A  (8089),  X  (90S8).  V  (SOSS),  K  (11.0.11.4),  /  (ll52);  ZimAnyi.  Zs.  Kr.,  41, 
439;  from  Sonoma  County.  California;  Sachs,  Centralbl.  Min.,  17,  1907.    Large  twinned  rhomT 
bohedrons  from  Province  of  Kweichow,  China;  Petereit,  Am.  J.  Sc.,  26,  517,  1908. 
Following  indices  of  refraction  on  cinnabar  from  Almaden  determined: 


ZimAnyi,  Zs.  Kr.,  41,  439. 

Occ.  —  At  Teriingua,  Brewster  Co.,  Texas;  Uni.  of  Texas,  Min.  Sur.  Bull.,  4,  74;  Am.  J.  Sc., 
14,464;  also  Hill, ibid.,  16, 251, 1903;  atGratwein  nearOras,  Styria;  Comu, Centralbl.  Hin., 279, 

1908. 

Radioactivity  of;  Losanitsch,  Berichte,  37,  2904;  Am.  J.  Sc.,  18,  462,  1901. 
Relations  to  metacinnabarite;  Weber,  Zs.  Kr.,  44,  231. 

CLADDBTrrE,  Min.,  p.  199.  —  Anal,  of  material  from  Szomolnok;  Loczka,  Zs.  Kr.,  39,  523. 

CuFTONiTB,  Min.,  p.  6.  —  Internal  structure;  Davison,  Am.  J.  Sc.,  13,  467,  1902.  Limited 
distribution  in  the  meteoric  iron  found  in  1884  in  Youndegin,  West  Australia:  Fletcher,  Hin.  Hag., 
12,  171 

CuNocHLORB,  Min.,  p.  644;  App.,  p.  17.  — Effects  of  beating  upon  optical  character;  Klein, 
Ber  Ak.,  Beriin,  118,  1902. 


Li;  «- 2.8189;    «- 3.1461,    <-«-  0.3272 
;  w  -  2.8306;   c  -  3.1615,    «  -  w  -  0.3309 
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Anal,  from  Parlngu:  Munteanu-MorgocI,  [Bull.  Soc.  Sc.  Bukar,  9,  568,  704,  1000],  Zs.  Kr.,  M, 
063.  Analycu  of  vac.  IffucMmteiyAe  from  Slatouster  Benrk,  Russia;  Zunatsehenaiy,  GenfaalbL 
IfiD.,  215, 1901.   From  Calci  and  Verruca  near  Monti  Pisani,  Tuscany,  and  from  Affsceata,  Elba, 

with  anal.;  Manasse,  Proc.  Soc.  Tosc.,  16,  20, 1906. 

Occurrence  of  paeudophite  (Min.,  p.  652)  in  granite  at  Strehlerberg  near  Ifarkt  B<edwita  is 
Fichtelgebirge,  with  anal.;  Stadlioger,  [Ber.  ph3r8.-med.  Soo.  Erlangen,  31,  1,  1899};  Zs.  Kr.,  W, 
313. 

OUnoeiutatlte.  Name  suggested  by  Wahl;  Hin.  Mitth.,  26.  121,  1907,  for  the  maeneeinm 
j^TOxene.  Concerning  its  artiiT  formation  see  Allen,  White,  Wri^t  and  Laraen,  Am.  J.  Sc.,  ST, 
1-^7)  1900 1 

CuNOHDUlT,  Mtn.,  p.  535.  —  Description  of  occurrence  in  crystalline  limestone  near  Kaadr, 
Ceylon,  with  anal.;  Coom&ra-Sw&my,  Q.  J.  G.  Soc..  68,  399,  1902. 

CuNozoisiTB,  App.,  p.  18.  —  Measurements  on  crystals  from  Goslerwand  gave  the  axial  ratio: 
&:tU~  1.6853: 1  : 1.8117;  ^  -  64°  30.4' ;  Westerg&rd,  Zs.  Kr.,  43.  279. 

CoBALTiTE,  Min.,  p.  89;  App.,  p.  18.  —  From  Northern  Ontario,  Canada;  description  <rf  eiyitab 
with  anal.;  DeLury,  Am.  J.  Sc.,  21,  275,  1906. 

CocciNNiTB,  Min.,  p.  161. — -Crust  of  microscopic  scailet  colored  crntals  on  specimen  from 
Broken  HtU  were  proved  to  be  merourio  iodide.  Crystals  were  evidently  cubes  with  oeeanooal 
octahedral  truncations.  Does  not  agree  with  previous  descriptions  of  tins  mineraL  Hoaes,  Am-  J. 
Sc.,  la,  08, 1901. 

CoLXMANrnB,  Hin.,  p.  882;  App.,  p.  18.  — Crystals  from  the  Calico  district,  San  Bemanfino  Co., 
Oal.,  described  with  following  new  forms:  I  (310},p  (301),  g  (502),/(801),  ^  (522).  p  (142),  a  (141). 

u  (164),  tt  (165),  D  (232),  P  (123).  u>  (l82),  « (341).  Tile  following  axial  ratio  was  derived:  i.tii 
-  0.7768  :  1 : 0.5430 ;  j9  -  1 10"  7'.    Eakle,  Bull.  Dept.  Geol.  Uni.  Cat.,  3, 31 . 1902:  Zs.  Kr.,  38. 001. 

Occ.  of  var.  pan^rmite  in  Aigentlna.  Anal.;  Buttgenbach,  Am.  Soc.  g^.  Belg.,  SB,  99. 1900- 
1901. 

Artif.  formation;  van't  Hoff,  Ber.  Ak.  Berlin,  pp.  566, 689, 1906. 

Ck>LOR  in  miner^;  study  of  coloring  matter  in  fluorite,  apatite,  barite,  odestite,  ao^drite, 
halite,  calcite,  zircon,  topaz,  amethyst,  microcline,  tourmaline;  Kraatc-Koschlau  aod  W6hler, 
Min.  Mitth.,  18,  304,  447,  1899;  Weinacbenk,  ibid.,  10.  144. 1900;  Koenigsberger,  ibid.,  148;  NaU. 
ibid.,  273;  in  sircoo,  amethyst,  smoky  quarts,  tourmaline;  Simon,  Jb.  Ifin.,  Beil.,  SB,  24^285, 
1908. 

Colorado ITE,  Min.,  p.  64. —  Occura  somewhat  abundantly  at  the  Kalgoorlie  gold  district 
in  Western  Australia.  Described  by  L.  J.  Spencer,  Min.  Mag.,  IS,  274.  1903.  In  massive  fona 
with  conchoidal  fracture;  rather  brittle:  H.  —  2.5;  G.  — 8 .07;Tuster  metalHe  and  color  irao-Uaek; 
oomposition  H^e  as  shown  by  the  anuyses  1, 2,  the  tatter  inoomptete. 

Te  Hg 

1.  30.38  60.95  -  100.33 

2.  35.8  59.4 

Also  eariier  mentioned  by  lUckard,  Trans.  Am.  Inst.  Mining  Eng.,  30,  708, 1900,  and  Simpson. 
Geol.  Sur.  W.'Austr,  '97-'98,  44;  '98-'99, 57;  the  latter  (quoted  by^pencer)  gives  G.  -  .9.21  and 


deduces  the  composition  Hg,Te~ 

See  also  Coolgardite  uxdKalgoorUte. 


Probable  occurrence  at  Norwegian  mine,  Mother  Lode  region,  Calif.;  HtUebmnd,  Am.  J.  Sc., 

8.  297,  1899. 

Cowmm,  Min.,  p.  731 ;  App.,  p.  18.  —  Crystal  from  tourmaline  mine  near  Ramona  with  new 
form  r  (141).    Eakle,  Uni.  Cal.  Pub.,  6,  6,  87,  1907. 

Occurrence  (anal.)  in  bed  of  river  Tschorocb,  Batum,  Caucasus  mte.;  Tachemik,  [Jour,  phr*.- 
ehim.  Russe,  84,  684,  1892];  Zs.  Kr.,  39,  627.  From  Sonikedal  near  Kngerfi;  Milch,  Jb.  Min., 
1, 159,  1900.  Occurs  in  laive  masses,  up  to  600  lbs.,  in  pennatite  with  red  and  green  touraulioe 
seven  miles  west  of  Caflon  uty.  Coloraao.  Analysis.  W.  P.  Headden,  Proc.  Col.  Sc.  Soc,  8,  67, 
1905: 

Nb,0,      Ta,0.      WO,      SnO,      FeO       MnO  Ign. 
Q.  -  6.661       66.48       22.12       0.46  .     0.11       8.07       12.45       0.16  -  99.83 
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Two  other  analyses  (ilnd.,  pp.  68,  50)  of  material  tnm  the  Black  Hllla,  So.  Dakota,  agree  very 
tiomij  with  the  above.  Study  of  crystals  from  southern  Norway  and  Gimilaiid,  with  new  analysee 
by  BlomBtrand  and  a  general  discuasion  of  chemical  and  cr^rtaUogmphio  lejatioDB  with  other 
qwoies;  BrOfwer,  Min.  SQd-Nor.  Granitp^.,  53,  1908. 

Cryetals  of  manganotaTUalite  from  Mt.  Apatite,  Maine,  showed  new  form,  j  (320).  Partial  anaL; 
SehaUer.  Am.  J.  Sc.,  24,  154.  1907;  Zs.  Kr..  44,  3. 

Ouwhite,  see  under  Aro^on&te. 

OoolffUdit*.  A.  Cornel,  Bull.  Soe.  Min.,  M.  357, 1901;  C.  R.,  131, 1300, 1001;  L.  J.  Switoir, 
Min.  Hag.,  IS,  282, 1003. 

Deflcribed  by  C^mot  as  a  aesauitelluride  of  gold,  silver  and  mercury,  eesentially  (Au,Ag.HgX,Tfl^ 
from  Kalgoorlie  in  the  East  Coolgardie  gold  field,  West  Aimtralia.  liie  materiaranalysM  (1,  2, 3, 
below)  was  massive  with  conchoidal  fracture,  rarely  showing  traces  of  cleavage;  of  an  Iron-gn^ 
or  jretlowish  gray  inclining  to  bronae.  Analyses: 


Te 

Au 

I6.I5 

•Cu 

Fe 

8b 

1. 

56.55 

23.15 

3.1^ 

0.10 

Ir. 

0.20 

-  99.75 

3. 

53.70 

27.75 

13.60 

3.70 

0.25 

fr. 

0.15 

-  99  .1s 

3. 

51.13 

37.06 

4.71 

3.70 

0.88 

0.90 

1.20 

-  09.58 

These  analyses  vary  widely,  and  Spencer  shows  that  the  material  analysed  was  unquestionably 
far  from  homogeneous  and  that  "  coolgardite  "  is  probably  to  be  rc^rded,  not'as  a  distinct  species, 
but  as  a  mixture  of  coloiadoite  with  sylvanite  (1)  or  with  calavente  (3),  or  both  (2);  petaite  may 
also  be  present. 


CooBONaiTE,  Min.,  p.  1010. — Anal,  of  material  from  Coorong  district,  South  Australia, 
corresponded  to  CMH,«0;Cumming,  [Proe.  Boy.  Soc.  Victoria,  U,  134, 1003],  Zs.  Kr.,  41, 407. 

CoPiAPm,  Min.,  p.  ^64.  —  A  ferric  sulphate  oriffinally  described  as  new  and  named  ianonte 
{from  Dr.  J&nos  BOckh,  Director  of  the  Geol.  Sur.  01  Hungry)  is  proven  after  consideraote  dia* 
cuasion  to  be  identical  with  copiapite.  H.  Bdckh  and  K.  Emait,  [Fftld.  KOs.,  86,  76,  139,  1006: 
ib)d.,36, 186, 228, 404, 4551;  Weinschenk,  [ibid.,86, 182. 224, 289, 350, 1906];  controveray  reviewed, 
etc.,  by  Toborffy,  [ibid.,  37, 122. 173, 1907J;  Zs.  Kr.,  43,  369.  A  yellow  ferric  sulphate  occurring 
with  pyrite  near  Leona  Heists,  Alameda,  Cel.,  is  lefernxl  here  by  Sehaller  (anal.).  Bull.  G. 
Univ.  Gal.,  S,  214,  1903. 

Artif.  formation;  Schariser,  Zs.  Kr.,  48, 124. 

.  CopFSR,  Min.,  p.  20;  App.,  p.  19.  —  New  structure  faces  on;  Mflgge,  Jb.  Hin.,  8,  60,  18W. 
Oec.  in  dialuue,  Sao  Paulo;  Hussak.  CentralU.  Min..  333,  1906.  Occ.  at  Flatschach  near  Knittd- 
itAd;  Comu,  Centralbl.  Min.,  279,  1908;  in  bas^ts  of  lower  Rhine;  Brauns,  ibid.,  705,  1008. 

CoQDiMBrrE,  Min.,  p.  956.  —  A  green  ferric  sulphate  from  the  Redington  mine,  Knoxville,  Ctl., 
described  by  Eakle  and  analyzed  by  Sehaller  is  perhaps  a  mixture  of  coquimlnte  with  the  iron  about 
one-half  replaced  by  aluminium.    Bull.  G.  Univ.  Cal.,  2,  322, 1901. 

Artif.  formation  and  constitutional  character  of  its  water;  Schariser,  Zs.  Kr.,  43,  113. 

Oordylita.    Barium-paristte.    G.  Flink.  Medd.  om  OrOnland,  14,  236, 1898; 
ibid.,  24, 42, 1901;  BoggiM,  ibid.,  33,  101,  1906. 
Hexagonal.    Axisc  -  3.3865. 

Forms:  c  (0001),  m  (lOlO),  q  (10l3),  p  (4.0.9.16),  r  (2033),  »  (40|3).  Angle: 
cp  -  *  46  "  12'. 

In  minute  prisms  with  p,  or  less  often  e,  p,  q;  alao  with  club-shaped  termina- 
tion upon  a  slender  prism. 

Oeavage  e,  distinct.  Fracture  uneven.  Brittle.  H.  ■=  4.5.  G.  —  4.31. 
Luster  vitreous  to  adamantine;  on  c  pearly.  Color  pale  wax-yellow  and  trans- 
parent when  fresh  but  often  ocher-yellow  and  dull  by  surface  alteration.  Bire- 
fringence nef^^tive,  weak.  A  zonal  structure  is  seen  in  sections  l|  c.  Pleochroic, 
«  ™  greenish  yellow,  c  —  brownish  yellow.  Refractive  indices  u  ^  1.7640; 
«  -  1.5762. 

Composition,  a  fluocarbonate  of  the  cerium  metals  and  barium,  cf.  parisite  Cordylite. 
(Min..  p.  290),  Ce,F,BaC,0,  or  (BaF)(CeF)Ce(C03),.    Analysis.  R.  Mauselius: 
CO,  ThO,  Ce,0,  (La,Di),0,  Y,0,  PeO  BaO  CaO  H,0     F  Insol. 

23.47  0.30    23.72      25.67       tr.   1.43  17.30  1.91  0,80  [4.87J  2.5S- 102.05,  deduct  2.05  -  100 

The  material  for  analysis  was  scanty,  not  perfectly  pure  and  perhaps  not  quite  fresh. 

B.  B.  decrepitates,  becomes  brown  out  does  not  fuse;  moistened  with  hydrochloric  acid  colors 
the  flame  green.   Easily  soluble  in  hydrochloric  acid  with  effervescence. 

Occurs  very  sparingly  in  loose  bloduand  partly  in  pegmatite  tn  ntu  at  Narsamik  in  southern 
Greenland.  Assodatra  particulariy  with  parisite,  n«)tunite  and  ancylite;  often  implanted  «i 
agirite  crystals,  cm  neptunite  and  on  lepidi^te.  Named  from  mpdi!k%  dub,  in  alludon  to  a  ouninoD 
form  of  the  crystals. 
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Oonoadlta.  W.  Lindgrtn  and  W.  F.  HiOtbrmd,  Am.  J.  Sc..  18.  448. 1904;  U.  8. 0. 8..  BoIU 
962,  42,  IfiOS;  Zb.  Kr.,  ASTSSO. 

Haasive,  with  delicate  fibrous  structure;  in  general  aspect  resembling  psilomelane.  H.  »  4. 
0.  -  6.246.   Luster  metallic,  dull.   Cdor  Mack.   Streak  Uack  witii  brownirii  tinge.  Opaque. 

CompositioD  (Mn,Pb)Mn,0„  aawming  the  water  to  be  due  to  alteraticai. 

Anafyns,  W.  F.  Hillebrand: 

MdO,     PbO    MdO  ZdO   CuO  MoO,  A1,0,*  Fe,0,t   H,0!1  losol.  X$ 
(I)    56.13    26.48    6.56    0.10    0.05    0.34     0.63       1.01     1.03    7.22    0.45  -  100 

*  With  TiO,.  F,0^  V,0,  tr.    f  Oxidation  undet.    |j  0.89  above  200".   {  Loss  with  CaO,  MgO,  Alk, 

Ocean  eomewhat  abundantly  at  the  west  end  of  the  Coronado  vein  of  the  Clifton-Morend 
copper  district,  Arizona;  it  is  intimately  mixed  with  quarts  and  Is  obviously  of  secondary  origin. 
Named  after  Coronado,  the  explorer. 

Discussion  of  relations  to  hMoTuiite,  with  suggestion  ttiat  both  ai«  manganatea  of  the  add 
H«MnO,:  Fennor,  Rec.  Geoi.  Sur.  India,  36,  295,  1908. 

CoRUNDDii,  Mid.,  pp.  210,  1031;  App.,  p.  19.  —  Oiyst.  —  Twin  cmtal  of  sapphire  with  (lOlO) 
as  twinning  plane  and  showing  new  forms;  Bowman,  Hin.  Hag.,  12,  355.  Study  of  the  ccys- 
tallographic  and  optical  constants  by  Uelczer,  Zs.  Kr.,  36,561, 1901,  and  Ber.ausUngani,  19,373, 
1901,  CD  Burma  ruby  crystals,  on  some  Ceylon  crystals  and  on  artificial  ruby  crystals  gave  for  value 
of  c  axis~  1.3652.  A  lai:ge  number  of  vicinal  and  somewhat  doubtful  forms  in  the  rounded  aooes 
are  given  and  the  indices  of  refraction  for  sodium,  blue  and  red  light  for  crystals  of  different 
colors,  are  compared.  Twin  from  Coler  Fork  of  Cowee  Creek,  Hacon  Co.,  N.  C;  Hidden,  Am. 
J.  Sc.,  13,474, 1902.  Large  crystals  sarabire  and  luby  from  Australia  and  OeyloD;  Braim% 
Centralbl.  Hin.,  588, 1S05.  Pseudomorph  after  oorundum,  Perth,  Ontario;  Graham.  Am.  J.  8c^ 
22,  52,  1906. 

Anal,  of  ruby  from  Siam  and  Burma;  Pfeil  rinaug.-DiBB.,  HeiddbeiK,  19011:  Centialbl.  Sfin., 

146,  1902. 

Occurrence  of  ruby  at  Cowee  Creek,  N.  C,  in  garnet  bearing  basic  rocks  with  descripticHi  til 
crystals;  Judd  and  Hidden,  Am.  J.  Sc.,  8,  370,  1899;  Hin.  Hag.,  12.  139;  in  North  CaiDlina  in 
amphlbole  schist,  Cowee  township,  Macon -County,  and  in  quartz  schist  in  southwestern  part  of 
North  Carolina  and  in  northeastern  part  of  Geo^a;  Pratt,  Am.  J.  Sc.,  10, 295;  in  western  N.  Caro- 
lina: Lewis,  N.  C.  Geol.  Sur.,  Bull.  11.  In  syenite  rocks  from  Ontario,  Canada:  Miller.  Amer. 
Geo!.,  34,  276.  1899;  from  Hungary;  Szadeczky,  FOldt.  KOzl..  99.  296. 1890;  Barkhamsted,  Goon.; 
Emerson,  Am.  J.  Sc.,  14,  234,  1902.  With  dumortierite  in  pegmatite  near  Canyon  City,  Colo.; 
Finlay,  Jour.  Geol.,  16,  479, 1907. 

Genesis;  Pratt,  Am.  J.  Sc..  8, 227, 1899.  Synthetical;  G.  F.  H.  Smith,  Min.  Mag.,  U,  153. 1906; 
arUf.  ruby;  Vemeuil.  C.  R.,  136,  791,  1902. 


"tit    |JOCUULf|ICJUL|^UIIBI    blltUU|JII    b  TV  1 1 J  III  1  (UlU    111     ICBII  bj      VTCIC  lail 

clinic,  probably  the  firat.  Angles;  (001)  :  (111)  -  60°  40';  ( 
5I<*  30';  (111)  :  (111)  -  45"  20',  from  which  the  monoclinit 


CovELLiTE,  Hin.,  p.  68;  App.,  p.  20.  —  Study  of  crystals  from  Borin  Timoker  Kreis.  Servia, 
showed  that  they  were  pseudohexagonal  through  twinning  and  in  reality  were  monociinic  or  tri- 

(001)  :  (Tl!)  - 
inic  constants  d : 

h  :c  -  0,57-16  :  1  ;  0.6168;  ^  -  90'  46'  were  derived.    The  more  important 
forms  arcr  (001).  s  (111),  Jt  (012).  r  (034),  «  (Oil).  n043),  0  (032),  I  (021). 
(031), /(041).  h  <002),  t  (051),  y  (0.16.2),  s  (081).  v  (091),  t0  (0.16.1);  15  other 
forms  nstcd.   Arial.  given.   Stevanovic,  Zs.  Kr.,  44,  349. 
ArUr;Comu,  Jb.  Min.,  1,  30,  1908. 

Cristobaute,  Min.,  p.  193.  —  Occurrence  at  Mayen.  Eifd,  with  optical 
study;  Gauhert,  Bull.  Soc.  Min.,  87,  242, 1904. 

CROcinoLrra,  Hin.,  p.  400.  — From  Minusnndc,  Siberia,  with  anal. ;  Tsehir- 
winsky,  CentralU.  Hin.,  435, 1907;  perhaps  rhodusite  (var.  glaucophane.  which 
see) ;  IskOll,  Zs.  Kr.,  44,  388. 

CROCorrE.  Hin.,  p.  913;  App.,  p.  20. — Crystals  from  Tasmania  show 
fpllowing  new  forms:  a  (100),  x  (301),  9(331);  Moesx  {Math.  ^  term.  tud. 
Ertesiti,  17,  436.  1899);  Zs.  Kr.,  34.  707; /,  (470);  Slavik,  Zs.  Kr,  39.  302; 
J  (032);  Van  Name,  Am.  J.  Sc.,  13,  339.  1902,  (Bg.) ; also  see  Andetaon,  Rec. 
Aus.  Hub.,  6,  141,  1906;  Zs.  Kr.,  46,  314. 

Artif.  formation;  Ceekm,  Bull.  Ac.  Belg.,  327. 1905. 

Crobsttb,  see  Amphibde. 

Ciocoite,  Tasmania  Crtolite,  Min.,  pp.  166, 1032;  App..  p.  20.  ~  On  heating  to  fiW  rhwyrt 
to  isotroiric  material  and  reverse  change  taJtes  place  on  eooUng;  Nacken,  Centmlbl.  lun.* 
38,  1908;  Gomu,  ibid..  646. 
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OryoUthionite.   N.-V.  Uiting,  Overs.  Dansk.  Vid.  Selsk.  Forii.,  No.  1. 1904. 

Isometric.    In  rhombic  dodecahedronB,  sometimes  17  cm.  in  diameter;  faces  usually  lou^. 
Oleavage  dodecahedral,  distinct.   Fracture  uneven.   Brittle.   H.  —  2.5-3.   G.  -  2.777-2778.  . 
X.>u8ter  vitreous.   Coloriess.    Perfectly  transparent.   Optically  isotiDpic,  indices  Or  —  1.3382 
(U),  ny  -  1.3395  (Na),  n„  -  1.3408  (Tl). 

Composition  LiiNa,Al,Fia;  or  similar  to  a  cryolite  with  half  the  sodium  replaced  by  lithium. 

Analysis,  Chr.  Christensen: 

F  Al  Na  Li  Ign. 

60.79  14.46  18.83  5.35  0.36  =■  99.79. 

B.  B.  fuses  even  more  easily  than  cryolite  (fusibility  710**,  for  cryolite  920°).  In  the  closed 
'tubes  decrepitates  violen^y  and  fuses  to  a  coloriess  liquid;  at  a  red  heat  decomposes,  giving  oCF 
fumes.   Soiublein  water,  more  readily  than  cryolite  (1  gram  in  1350  gr.  water  at  18"). 

From  the  cryolite  deposits  at  Ivigtut,  Greenland,  where  it  occurs  sparingly,  entirely  embedded 
in  the  cryolite.  " 

The  name  is  given  in  allusion  to  the  preamce  of  lithium  and  the  relation  to  cryolite.  Obtained 
in  cubic  ciystals  from  the  aciueous  aolution  of  the  mineral;  also  obtained  io  crystalline  condition 
in  cooling  from  the  fused  mineral. 

Cdbosiucite,  see  QuarU. 

CuMENaiTB,  see  under  BoleUe. 

CopRiTB,  Min.,  p.  206;  App.,  p.  21.  —  Artif.:  —  Crystals  found  in  copper  furnace  at  Atvidabeii^ 
Sweden;  Strandmark,  Geol.  Far.  FOrb.,  34,  80,  1902. 

CuPROBiNNiTB.    A.  Weisbach,  Char.  Min.,  1880,  42.    The  same  as  binnite  (—  tennarUiU). 

CupBODBBCLorziTE,  Hin.,  p.  787.  —  Occurs  at  Nogales,  Arizona,  in  layers  with  fibrous  structure, 
color  reddish  brown,  O.  -  6.176.  Analysis.  Headden,  Proc.  Coki.  See.,  7,  149, 1903;  Za.  Kr.,  41, 
203. 

V.0,        A8,0,       PbO         CuO       ZnO        H,0        Fe,0,       MnO  Insol. 

19.01         3.84       52.95        8.51       12.45       2.65        0.20  tr.         0.35  -  99.96 

Citprogoalarita.    A.  F.  Rogert,  Kansas  Univ.  Q.,  8,  105,  1899.  —  See  QotlariU. 

CuPRoecHBEUTG,  Min.,  p.  988.  —  Occurs  at  Yeoral,  N.  S.  W.  Analyas.  G.  W.  Card,  [Reo.  G. 
SuTV.  N.  S.  W.,  6, 121, 18971;  Zs.  Kr.,  SI,  202. 

Ctanitb,  Min.,  p.  500;  App.,  p.  21.  —  Refractive  indices;  Taubert,  [Inaug.-Diss.  Jena,  1905); 
Zs.  Kr,  44,  314.  Anal.  fiomTrpin,  Mfthren;  Kov&f,  [Abb.  bOhm.  Akad.,  26,  18991;  Zs.  Kr.,  34, 
704;  Chem.  constitution  of;  Zulkowski,  Ber.  Ak.  Wien,  lOB,  (lib),  851, 1900;  from  CampdongOt 
Tessin;  Mann,  [Inaug.-Di88.,  Leipzig,  1004];  Za.  Kr.,  43, 664.   Convarrion  at  h^  temperature  into 

siUimanite,  which  see. 

Ctundrite,  SCO  under  TeaUiie. 
Ctrtolite,  see  under  Zircon. 
see  Anmopynti. 

Danalite,  Min.,  pp.  435,  1032;  App.,  p.  22.  — Occuis  in  minute  crystals  on  Walrus  Island^ 
James  Bay,  Ungava  district,  Northeast  Territory,  Canada;  HolTmann,  Am.  J.  Sc.,  11,  151,  1901. 

Danbdrite,  Min.,  p.  490;  App.,  p.  22.  —  Crystals  from  Takachio,  Hiuga,  Japan,  showing  the 
following  new  forms:  (0.22.5),  (0.31.5),  (0.23.1).  (0.29.1),  (0.50.1),  (16.0.1),  (10.38.19),  17  (261), 
«  (223),  y  (4.1.10),  6  (5.36.8) ;  Weber,  Zs.  Kr.,  37,  620;  from  St.  Barth^lemy,  Vald'Aosta;  Miilo- 
sevicb,  Rend.  Acc.  Line,  13,  (1),  197,  1904.  Small  clear  crystals  from  Piz  Casanel,  in  Petersthal, 
Switzeriand;Gold8chmidt,  Centralbl.  Min.,  725, 1904 ;  from  syenite  of  Piz  Giuf,  Val  Strim, Switzer- 
land; Koenigsbeiver,  Centralbl.  Hin.,  377,  1905.;  from  Obira,  Bungo  Province,  Japan,  containing 
7.67  p.  c.  of  HgO;  Minerals  of  Japan,  Wada;  and  deacription  of  crystals  by  Jimbo,  Bdtr.  Min. 
Japan,  1,  1, 1905;  from  Mt.  Bity,  Madagascar,  with  opt.  study  uid  uial.;  Lacroix,  Bull.  Soc.  Min.» 
81,  315, 1908. 

Darlln^ite [Trans.  R.  Soc.  Victoria,  7, 80,  1866;  ^  aoc.Vu*oria,9,86,l8971,Min.Mag.» 

12,  382,  1900.   A  kind  of  lydian  stone  from  Victori^H- 
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Datolite,  Mid.,  p.  502;  App.,  p.  22.  —  Otyst. —  In  serpentine  near  Fort  Point,  San  Frandaa^ 
(anal,  by  Schaller);  Eakle,  Bull.  G.  Univ.  Cal.,  2,  317,  1901;  with  thaumasite.  West  Pat#rsot, 
N.  J.;  fiuBK,  Centralbl.  Hin.,  547,  1901;  LiStic,  near  Beroun,  Bohemia,  with  new  form  it44). 
Slavik  and  Figer,  Centralbl.  Min.,  229,  1903;  Ber.  bdhm.  Ges.  Wiss.,  50, 1902.  Scottish  localitin; 
Goodchild,  [Trana.  Geol.  Soc.  Glasgow,  13,  Suppl.,  1-68, 1903] ;  Zs.  Kr.,  46,  305:  PareQ  Cailor  nrv 
Poioritto,  Bukowina,  Austria-Hungary;  Comu  and  Himmelbauer,  [Hitth.  Nat.  Ver. Wien,3,9-19. 
1905];  Zs.  Kr.,  44,  300;  BufTaure,  Fassathal,  Austria  (anal.);  Tacconi.  Rend.  Acc.  Line.  14,  l^. 
705,  1905;  WestSeld,  Mass.;  Whitlock  N.  Y.  State  Mus.,  Bull.,  98, 19, 1905;  Zs.  Kr..  43,  394.  (n^i 
the  following  new  forms:  e'  (148),  X'  (149),  n'  (1.4.10),  and  by  Kraua  and  Cook,  Am.  J.  Sc., 22,  21, 
1906,  with  the  additional  new  forms,  niy  (067),  m«  (0.1.10),  n,  (i.1.10);  (anal.);  Sp.  G.  -  3005S. 
Ck>lebrook  mine,  Dundas,  Tasmania;  Anderson,  Rec.  Aus.  Mus.,  6,  142,  1906;  Za.  Kr.,  46,  314. 

Effect  of  low  temperatures  upon  optical  properties;  Puiichi  [Mem.  Acc.  Lidc.,  4,  SSI,  1S03'; 
Za.  Kr.,  40.  89. 

Anal. — From  Dartmoor  forest,  Devonshire;  Busz,  Jb.  Min.  Beil.  Bd.,  18,90;  Zs.  Kr.,36,51S; 
Derry,  Ottawa  Co.,  Quebec;  Hoffmann,  Am.  J.  Sc.,  12,  447,  1901;  Bec^n  Hill,  N.  J.,  with  di^ 
cuasion  of  chem.  eomp.;  Himmelbauer,  Ber.  Acad.  Wien,  116, 1181, 1906. 

Effect  of  ammonium  chloride  upon;  Clarice  and  Steiger,  U.  S.  O.  S.,  Bull.,  90T,  1902;  Zs.  Er„ 
38, 696. 

Occurrence  at  Nobani,  Hyuga  Province,  Japan;  Wada,  Minerals  of  Japan. 

Davldito.  Name  given  to  a  black  mineral  occurring  in  bri^t  grains  and  cube-like  eiystab 
in  p^matite  veins  south  {n»n  Olary,  S.  Australia.  Contains  more  than  50%  TiOy  with  Fe,  nre 
earths,  U,  V  and  Or.  H.  -  4.  Mawson,  [Trans.  Roy.  Soc.  S.  Aus.,  30, 188,  190G];  Rennieud 
Cooke  [Ibid.,  p.  193J;  Zs.  Kr.,  46,  315. 

Deloreniite.    F.  Zambonint,  Zs.  Kr.,  46,  76,  1908. 

Ortborhombic.    ft  :  6:  c  -  0.3375  :  1  :  0.3412.    Angles  :  (010)  :  (110)  -  71"  21': 

O(IOO)  :  (201)  -  26*'  19'.  Forms:  a  (100),  b  (010),  m  (110),  g  (130)?.  d  (201).  * 
(111).  Crystals  usually  prismatic  In  habit  U  to  ^  axis.  Fracture  sub-conchoid^.  H. 
—  5.5-6.  0.  —  4.7  (approz.).  Black  color,  in  thin  splinters  brown.  Rcaaoui 
luster. 

Comp.   Perttaps  2FeO.U0i.2Y,O»24TIO,;  TIO,,  68.94;  Y,0»  16.21;  UO*.  9.70; 
FeO,  5.16. 

,  TiO,  SnO,        UO,*         Y,0,        FeO*  Total 

Anal.  (Stirba):         66.03  4.33         9.87         14.63  4.2S- 99.11 

»(f  ^  •  State  of  oxidation  not  determined. 

Obs.   Found  associated  with  strOverite  in  pegmatite  at  Grav^gia,  Val  Vigeno, 
Piedmont.  Named  in  honor  of  geologist  Dr.  G.  DeLorenzo. 

Deloreniite       Descloizitb,  Min.,  p.  787;  App.,  p.  22.  —  Crystals  from  Bena  a  Padni,  Sar- 
dinia; Loviaato,  Rend.  Acc.  Line,  13,  (2),  43,  1904;  Broken  Hill,  N.  W.  Rbodoit, 
with  new  form  (310);  Spencer,  Min.  Mag.,  16,  31, 1908;  from  near  Salda,  Oran,  Algien;  Lacroix, 
BuU.  Soc.  Min.,  31,  44,  1908. 

Dewestlitb,  Min.,  p.  676.  —  Chem.  comp.;  Fogy,  Ber.  Ak.  Wien,  116, 1061, 1006;  Zambonini, 
Mem.  Acc.  Sci.  Napoli,  14,  84,  1908. 

Diamond,  Min.,  pp.  3,  1033;  App.,  p.  22.  — New  form  on  crystal  from  East  Indies  (531); 
inclusions  of  potassium  mica;  Jeremejew,  [Bull.  Ac.  Sc.  St.  P£tersboutg,  6, 1897];  Zs.  Kr-,31,  j08. 

Electric  properties  of  diamond;  Artom,  Att.  Acc.  Torino,  37,  667,  1902.  Action  ctf  radluffl 
emanations  on  diamond;  Crookes,  Chem.  News,  90,  1. 

Origin  of;  Crookes.  Nature,  72,  593,  1905. 

Dec.  —  Bort  crystals  from  Transvaal;  Jeremejew,  [Verh.  russ.  min.  Ges„  36,  34,  18981,  Zs.  Kr., 
32,  431;  in  cold  gravel,  Taiga,  Jenisseisk,  Russia;  Jeremejew,  [Bull.  Ac.  Sc.  St.  P^tersbourg,  8, S. 
1898];  Zs.  Kr.,  33,  427;  in  California;  Turner,  Am.  Geol.,  23,  182,  1899.  Many  rich  diaoMod 
deposits  have  been  located  in  South  Africa  recently  at  points  far  distant  from  tnoee  eariierife- 
veloped.  Here  belong  the  group  of  mines  of  whicn  the  Premier  is  best  known.  Otheis  occiu 
farther  north  in  Rhodesia,  in  the  Somabula  Forest,  where  thediamond,  often  of  green  tingeoccun. 
rather  abundantly  in  gravels  with  enstatite,  chrysoberyl,  cyauite,  sapphire,  etc.;  Mennell.  GeoL 
Mag.,  (5),  3,  459, 1906 ;  reported  by  E.  David  as  found  in  the  matrix  near  Inverell,  New  SouthWales, 
Nature,  74,  550,  1906.  Garnet  found  embedded  in  diamond  from  Wesaelton  mine,  Kimberiey,  S^.; 
Sutton,  Nature,  76,  488,  1907.  Found  in  masses  of  garnet,  pyroxene  and  cyanite  occurring  as 
nodules  in  the  "  kimberiite  "  at  Roberts  Victor  Diamond  mine,  Boshof,  Orange  River  Colony, 
So.  Africa;  Coretorphinc, Trans.  Geol.  Soc. So.  Africa,  10,65,  1907;  Am.  J.  Sc., 25,  87, 190S.  Ia& 
peridotite  stock  at  Murfrcesboro,  Pike  Co.,  Ark.  Hie  stones  have  been  mostly  found  in  thedetritiu 
from  the  stock,  but  one  has  been  observed  embedded  in  the  peridotite.  They  average  about 
1  carat  in  weight,  but  one  wdghing  6)  carats  was  found.   They  vary  in  color  from  dear  aodcotor- 
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le«  to  brown,  yellow  and  almost  black.  Tlie  ctystala  are  chiefly  distorted  hexoctahedrons,  and 
frequently  twinned.  Kuns  and  Washlogton,  Am.  J.  Sc.,  M,  275,  1907;  Trans.  Am.  Inst.  Hin. 
£ingM.  March,  1908. 

IChe  discoveiy  of  an  extensive  alluvial  diamond  Geld  in  Luderitzbuchte,  German  Southwest 
Airica,  is  reported. 

Artif.  —  Formed  in  a  silicate  fusion;  Friedlflnder,  [Verb.  Ver.  BefArd.  Gewerbfleissas,  Berlin, 
1898J;Z8.  Kr.,  33,  490;  also  Hasslinger  and  Wolf,  Ber.  Ak.  Wien,  112.  (26),  507, 1903;  and  Hass- 
linger,  Monatshefte,  23,  817;  Ludwig,  Chem.  Zeit.,  26.  979;  Crookes,  Proc.  Rov.  Soc.,  76.  458, 
1905;  Chem.  News,  43,  148;  in  residues  obtained  by  exploding  cordite  in  closed  steel  cylinders; 
Burton,  Nature,  72.  307, 1905.  Moissan  oo  influence  of  presence  of  S,  Si  and  P  in  arttf.  formation, 
v;.  R.,  140.  277,  1905;  [Ann.  Chim.  phys..  6.  174,  1905] ;  Zs.  Kr..  44,  522. 

Large  diamonds.  — The  "Colenso  "  diamond,  presented  to  the  British  Museum  by  John 
Ruskin  in  1887,  weighs  129]  carats,  Min.  Mag.,  13,  193,  1902.  The  Vienna  collection  has  a 
diamoud  weighing  82.5  carats  (Vienna),  presented  by  G.  von  Haas;  Min.  Mitth.,  19,  340,  1900. 
The  Excetnor  diamond,  found  at  JajierEiontein,  South  Africa,  in  1903,  is  now  known  as  the  Jubilee. 
"Weight  —  239  carets.  "  Cullinan  "  or  "  Premier  "  diamond,  found  at  Premier  mine,  Transvaal, 
lai^t  yet  known,  weighing  3024  carats  and  measuring  4  by  2^  by  2  inches;  Hatch  and  Corstor- 
phine,  Geol.  Mag.,  2,  170, 1905;  Am.  J.  Sc.,  19,  395;  this  stone  has  been  presented  to  the  Kin^  of 
£ngland  by  the  Transvaal  Government  and  has  been  cut  into  9  laige  stones,  the  4  largest  weigh- 
ing 516},  309^S'  92,  and  62  carats  respectively;  and  into  96  smaller'  brillianta;  Kuni,  Century 
Mag.,  June,  1909. 

DiASPORE,  Min.,  pp.  246,  1033.  —  Occurs  in  ciystals  (new  form  d  (031))  oo  dvre  ArO,  Lan- 
cesund,  Norway;  Flink,  Bull.  G.  Inst.  Upsala,  4,25^  1899.  Ciystals  from  Massachusetts;  Ces&ro. 
Bull.  Ae.  Belg.,  313,  1907. 

DicKiNSONiTK,  Min.,  p.  809.  —  Probable  occurrence  at  Bokuwka,  Kielce,  Russia;  Glinka 
[Ann.  Geol.  Min.  Russie,  4, 63. 1900].  Zs.  Kr.  97, 412. 

DiyoRPHfTR,  Min.,  p.  35.  —  Study  by  Krenner,  Zs.  Kr.,  43,  479,  of  crystals  of  arsenic  sulphide 
(ASfS,)  prepared  by  SchuUer  by  sublimation  in  vacuum  showed  them  to  be  ortfaorhombic  with 
a  :  6  :  if  =.  0.58787  :  1  :  0.88258  with  following  fonns:  c  (001),  p  (111),  m  (HO),  d  (101),  (  (021), 
5(010),  n(120).  Ax.  pi.  11(010);  Bxm  11  &.  Axial  angle  measured  in  Toulet  solution  with 
n  -  1.6654  gave  2Ha  =  lOS"*  46'.  Optically  +.  If  orientation  of  type  2  of  dimorphite  be 
changed  so  that  its  e  —  m  of  artif.  ci^tals;  m  —  p;  t  «>  d;  o>  /;  C  "  e;  B  ^  b,  the  crystals 
-and  angles  are  closely  identical  as  follows: 

Artif.  Dimorphite  type  2. 

dd  -  67*  20*  ii  -  67*  15' 

pm  -  29*  62'  mc  -  29"  40* 

pc  -  60*  8'  Cm  «  60*  20',  etc. 

Type  2  of  dimorphite  may  then  be  conadered  as  a  definite  species. 

Considered  by  Stenanovi^,  Zs.  Kr.  39,  18,  to  be  Identical  with  oir^meot,  the  fooe  «  (Oil)  of 
the  former  being  a  (100)  of  the  latter 

DioPTASE,  Min.,  pp.  463,  1033;  App.,  p.  23.  — Anal,  of  material  from  Kirghisen-Steppe  gave: 
SiO,,  38.25;  CuO.  50.18;  H.0, 11.39;  Fe,0„  0  13;  total,  99.95;  Zambonini,  Zs.Kr.,  34,  229;  occurs 
sparingly  in  crystals  at  the  Stevens  mines,  near  Garfield  Gulch  in  the  Clifton-Morenci  district, 
Arizona;  Lindgren  and  Hillebrand,  Am.  J.  Sc.,  18,  452.  1904;  oco.  and  associated  minerals  from 
Mindouli,  French  Congo; Lacroix,  Bull.  Min.  Soc,  31,  247,  1908.  Loss  of  wateron  heating  and 
discussion  of  chem.  eomp.;  Zambonini,  [Mem.  Aco.  Iiinc.  6, 344;  6,  102,  19051;  Zs.  Kr,  43,  404; 
Mem.  Acc.  Sci.  Napoli,  14,  44, 1906. 

DiPTRB  cf.  MiaaoniU. 

DrrxMARiTE,  Min.,  p.  807.  —  In  small  transparent  rhombic  ciystals  from  bat  guano  deposits 
near  Skipton,  30  miles  S.  W.  from  Ballarat,  Australia.  Anal,  yielcfs  formula:  MgNtl4p04.2MgjH, 
(P0,),.8H,0.  Anal.:— P,0,,  46.51;  MgO,  26.13;  (NHAO,  3.94;  H-O,  23.«;  total,  100.00. 
Maelvor.  Ch.  News,  86, 181, 1902. 

DooHACBKAiTE,  Htn.,  D.  111.  —  Nbw  uialy«ee,  one  givine  for  formula  3Cu^.Bi^  (toiH^ 
eheaiU,  Min.,  p.  128),  but  a  later  uid  apparently  more  earful  analytis  (see  bek>w)gave  Cu^.2Bi3r 

S        Bi  Cu 
Anat.  (Neugebauer):G.  »  6.79    17.91    71.88    1004  -  99.83 

Koechlin,  Hin.  Mitth.,  94. 117,  and  Neugebauer,  ibid.,  323. 

DoLEROPHANiTR,  Min.,  p.  924.  — Observed  as  a  furnace  product  at  Atvidaberg in  OstergStUnd; 
Stmndmark.  Zs.  Kr,  36,  456.  1902;  Geol.  FOr  FOrtx.,      ^,  1902.  . 
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DOLOUITE,  Min.,  pp.  271,  1033;  App.,  p  23.  —  An  exhaustive  study  of  the  mineral,  ciiirfy 
from  Alpine  localities,  with  35  analyses  and  frequent  optical  determinations,  with  the  results  thu 
it  was  established  that  the  lime  content  of  the  mineral  remains  constant  and  that  only  the  mag- 
nesia is  replaced  by  other  oxidea,  and  that  with  increase  of  iron  oxide  pieseDt  the  angle  r  A  r' 
decreases  in  value  while  the  density  and  indices  of  refraction  increase;  Hsenhuth,  Zs.  Kr.,  36, 582, 
1901;  occurrence  in  Ceylon  (with  anal.);  GrQnIing,  Zs.  Kr.,  33,  216,  1900;  at  Magdebu^  (with 
anal.);  Fahrenhorst,  Zb.  fiir  Natiirwiss.,  Halle.  73,  275,  1900;  chemical  studies  of  dolomite  sod 
magneaite;  Vesterberg,  Bull.  G.  Inst.  Upsala,  6,  97,  1901;  crystals  from  Hoboken,  N.  J.,  Rowtf. 
Sch.  Mines  Q.,  23,  138, 1902;  crystals  from  various  Greenland  localities;  BOggild,  Min.  Groenbnd 
147,  1905;  anal,  of  material -from  sandstone  of  Calafuria,  Tuscany;  Manasse  [Att.  Soc.  Tosc.,2i, 
159,  1906];  Zs.  Kr.,  43,  496. 

DoMETKiTB,  Min.,  p.  44.  — Mohawkite  (G.  A.  Koenig.  Am.  J.  Sc.,  10,  439,  1900)  is  a  varirty 
of  domeykite  (Cu^s)  from  the  Mohawk  mine  in  Keweenaw  Co.,  Michigan,  containing  nickd  aipj 
cobalt.  Occurs  massive,  fine  granular  to  compact.  Artif.  crystals  obtained  were  appaienLy 
hexagonal;  Koenigand  Wright,  Proc.  Amer.  Phil.  Soc.,  43,  219, 1903.  Color  gray,  with  faint  tinee 
of  yellow;  tarnishes  easily,  finally  to  a  dull  purple.  H.  =-  3.5,  brittle.  G.  —  8.07.  Composiiion 
(Cu,Ni,Co)»  As.  Analysis,  Koenig:  As,  28.85;  Cu,  61.67;  Ni,  7.03;  Co,  2.20;  Fe,  tr.  -99.75. 
Another  specimen,  resembling  arsenopyrite,  showed  a  much  smaller  amount  of  nickel  and  cobalt, 
viz.:  As,  28.10;  Cu.  67.86;  (Ni,Co).  3.^  -  99.28,  Am.  J.  Sc.,  14,  413,  1902. 

Koenig  also  obtained  (Am.  J.  Sc.,  10,  442,  of.  also  14,  413,  1902),  for  domeykite  from  the  Sid- 
don-Columbia  mine  in  the  Keweenaw  region:  As,  26.14;Cu, 74.00;  (Pe,N'i,Co),0.06  =-  100.20.  <>.= 
7.949.  He  concludes  that  earlier  determinations  of  the  specific  gravitpr  are  too  low  (G.  <=  72- 
7.75).  Synthetic  experiments  yielded  a  product  having  the  composition  Cu,As  with  G.  "  7.71; 
also  the  domeykite  compound,  Cu^As  with  G.  —  8.06;  minute  ciystals  obtained  a|^>eared  to 
resemble  arsenopyrite.    See  also  Whitneyite. 

Another  variety  of  domeykite  from  the  Mohawk  mine,  containing  a  small  amount  of  antimony, 
is  called  by  Koenig  (ibid.,  p.  445)  stibiodomeykite.  Resembles  the  domeykite  from  the  Hougbtnt 
Co.  mines.   Occurs  massive  with  conchoidal  fracture,  veiy  brittle,  less  friable  than  mohawkite. 

H.  B  4,  or  a  little  below.  G.  7902.  Speedily  assumes  a  brass  tarnish,  finally  becoming 
bluish  purple.  An  analysis  gave:  As,  26  45;  Sb,  0.78;  Cu,  72.48;  (Fe,Ni.Co),  0.24  =  99.95. 
Another  sample  gave  1.29  Sb.    Antimony  is  absent  from  the  Houghton  Co.  domeykite. 

Artif.  crystals  of  domeykite  closely  resembling  chalcocite  describe  by  Stevanovic,  Zs.  Kr., 
37,  24."),  1902. 

Artif.  crystals  also  described  by  Koenig  and  Wright  which  were  hexagonal  normal  with  c  - 

I.  539_and  showed  following  forms;  c  (0001);  a  (1120)?;  6{10l0);  z  (2023);  e(lOll);  p  (202l); 
X  (1122)?;  also  artif.  crystals  of  atgeottxkimeykite  and  stibiodomeykite  belonging  to  bexagoosl, 
normal;  Koenig  and  Wri^t,  Proc.  Amer.  PhU.  Soc.,  43,  219,  1903. 

Occurroice  of  domeykite  at  Flatschach  near  Knlttelfeld,  Styria;  Cmiu,  Centralbl.  Min.,  277, 
1908. 

DoHiNorrE,  see  WarreniU. 

DoppLBRiTE,  Hin..  pp.  1014, 1015.  —  Occurrence  In  the  Ftehtelgebiige,  North  Bavaria,  noted; 

Schmidt,  Centralbl.  Min.,  525,  1901. 

Doughtjrite.    W.  P  Headden.  Proc.  Col.  Sc.  Soc.,  8,  65,  1906. 

A  deposit  formed  rather  abundantly  by  the  action  of  allultne  waters  of  the  Dou^ty  ^ringi 
in  Colorado ;  it  forms  a  white  precipitate  sometimes  three-quarters  of  an  inch  in  thickness,  over  in 
extennve  surface.    A  sample,  after  drying  in  the  air  five  weeks,  yielded: 

SO,        AIA      Fe,0,        ZnO        MgO      H,0         SiO,  Sand 
15.00        39.61        0.45         0.44  tr.         41.80        1.91         1.56  -  100.67 

For  the  above  the  formula  Al,(SO(),  5AI,(OH)s.21H,0  is  calculated.  Alunogen  occurs  at  tiie 
same  springs,  ibid.,  62. 

Dnbnissonlte.  C.  Baret,  [Bull.  Soc.  Sci.  Nat.  de  I'ouest  de  la  France,  4,  141, 1904];  Spencer, 
Hin.  Ma^.,  14, 398, 1907.  —  A  pink  clay  from  near  Nantes  resembling  montraorillonite  but  different 
in  its  resistance  to  acids  and  in  its  fusibility.  Named  after  M.  Dubuisson,  mineralogist,  of  Nantei 

DuFRENiTB,  Min.,  p.  797. — Occurrence  as  alteration  product  of  triptite  (with  anal.)  at  CyriU- 
hofer,  Mahren;KovAf  andSlavik,  [Verb.  geot.  R.-An8t.,  Wien,  60,  347,  1900];  Zs.  Kr.,  36,&12 

DuFRENOYSiTE,  fllin.,  p.  120;  App.,  p.  23.  —  Proven  by  Solly  to  be  monoclinic.  a  :t:h  ^ 
0.6509  ;  1:  0.6125;  p  -  89°26r.  With  the  new  orientation  (001)  of  vom  Rath  becomes  (010), 
(100)  =  (001),  (010)  =  (100)  while  (111)  remains  unchanged.  Ninety-nine  forms  are  listed,  the 
moFt  prominent  being  a  (100).  6  (010),  c  (001),  (101),  (iOl),  (110),  (530),  (210),  (410).  (031),  (052), 
(032),  (Oil),  (012).  Angles:  100  A  110  -  SS"  3}',  001  A  lOl  -  32"  69f',  001  A  Oil  -  31"2W', 
100  A  101  -  47°  2y*,  101  A  001  -  42«  SIJ'*,  010  A  111  -  6fi"  61^.  010  A  Hi  -  86»  3j', 
010  A  212  -  77"  22'*. 
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Two  types  of  crystaU  are  described,  (1)  elongated  U  a  axis,  with  b  prominent,  (2)  elongated  ||  b 
axis. 

Cleavage:  6  perfect.   Min.  Mag.,  18.  160;  Zb.  Kr.,  37,  331 ;  also  Baumhauer,  Zs.  Kr.,  38,  649. 
Analyses  of  material  from  the  Binnenthal ;  GulllemaiQ,  [Inaug.-Dlss.,  Breslau,  1808],  Zs.  Kr.. 
33,  73. 

DuMORTiERiTE,  Hin.,  p.  558.  —  Analyses  of  material  from  Clip,  Arizona;  San  Diego  Co.,  Calif., 
Hariem.  N.  Y.,  by  Ford,  Am.  J.  Sc.,  14, 426,  1902;  Zs.  Kr.,  37, 417,  1902;  and  from  San  Diego  Co.. 
and  Woodstock,  Washington,  by  Schaller,  Am.  J.  Sc.,  19,  211,  1905;  Zs.  Kr.,  41, 19,  1905.  Fold 
considers  that  the  boric  oxide  and  wattTarcbtuic  in  character  and  derives  for  the  formula,(A10),^iAl4 
(SiO,)„  while  Schaller  finds  more  probable  that  they  are  present  in  definite  proportions  and  gives 
for  the  formula  8Alj0,.lB,O,  lH,O.6Si0,. 

A  partial  analysis  on  impure  material  from  Val  Donbastone,  Veltlin;  Linck,  Zs.  f.  Naturwiss., 
Jena,  33,  356;  Zs.  Kr.,  36,  319.  Color  pistoche  green  with  strong  pleochroism,  a  —  b,  coloriess, 
c  pistache  green.    Indices  a  ~  1.678,  ^  -  1.686,  y  =  1.689. 

Occurrence  with  corundum,  which  see. 

DuNDASTTB,  App.,  p.  23.  —  Fetterd  in  Papers  and  Proc.  of  R.  Soc.  Tasmania,  18,  1902,  gives  a 
new  locality  in  Tasmania  at  Hercules  mine,  Mt.  Read.  Prior,  Min.  Mag.,  14,  167,  describes  its 
occurrence  in  Welsh  Foxdale  mine,  near  Trefriw,  Carnarvonshire.  Its  characteristics  are  sum- 
marized as:  occurs  in  while  spherical  aggregates  or  tufts  of  minute,  radiating  needles.  H.  =-  2. 
G.  =  3.25.  Vitreous  luster.  Color  white.  Transparent.  Refraction  and  double  refraction, 
fairly  strong:  needles  give  parallel  extinction  and  are  p>ositive. 

Chemical  formula:  —  PbO.AlA  2CO,.4Hj.O;  PbO,  45.95;  A1,0„  21.07;  CO,,  18.14;  H,0,  14.84. 

I,  Prior,  N.  Wales,  loc.  cit.    11,  Pascoe,  Tasmania,  loc.  cit.: 

PbO  Al,0,         Fe,0,  CO,  H^O  Inaol.  Total 

I  43,20  21.39  1.61  16.45  15.01  1.80  99.46 

II  41.86  26.06  5.50  28.08  101.50 

Dtsanalyte,  Min.,  p.  724. — Crystals  showing  cube  and  dodecahedron  from  Mte.Somma,  Italy; 
Zambonini,  Rend.  Acc.  Sci.,  NapoU,  April,  1908. 

Dyscrasite,  Min.,  p.  42;  App.  p.  24.— Occurrence  (with  anal.)  at  Cobalt,  Ontario;  Miller,  Rep. 
Can.  Bureau  Mines,  Pt.  2,  1905;  Zs.  Kr.,  43,  395. 

Ebelmenite,  [Coll. Min. Mu8.d'Hi^.  Nat., Paris,  Guide  du  Visiteur,  p.  29,  1900];  Spencer,  Min. 
Hag.,  14,  398,  1907.  A  variety  of  pdlomelane  containing  potassium.  Named  after  Jacques  J. 
Ebelmen  (1814-52). 

Edinqtonite,  Min.,  p.  599 ;  App.,  p.  24.  — Crystals  from  Kilpat rick,  Scotland ;  Goodchild,  [Trans. 
Geol.  Soc.  Gla^w,  12,  Suppl..  1-68,  1903);  Zs.  Kr.,  4B,  307;  ciystals  from  Bohlet,  Sweden,  and 
Kilpatrick.  Indices  of  refraction  on  crystal  from  B5hlet,  for  Na  light;  a  »  1.5407,  3  «  1.5^9, 
y  -  1.5556.    Axial  angle  -  49"  46'.    SjOgren,  G.  F6v.,  FOrh.,  28,  169,  1906. 

Efflestonite.  A.  J.  Mosex,  Am.  J.  Sc.,  16,  253,  1903.  [W,  H.  Turner,  Hdz.  Sci.  Press, 
July  21,  1900.]    Hillebrand  and  Schaller,  Am.  J.  Sc.,  24,  271,  1907. 

Isometric.  In  minute  crystals  of  dodecahedral  habit,  with  also  a  (100),  n  (211)  and  s  (321); 
crystals  sometimes  united  loosely  in  a  cnmt.    Schaller  observes  twenty-one  forms.  Cleavage 

none.    Fracture  uneven.    Brittle.    H.  =  2-3.    G.  -  8.327.  Luster   

brilliant  adamantine  to  resinous.  Color  brownish  yellow  to  yellowish 
brown,  darkening  on  exposure  to  sunlight  and  becoming  finally  black; 
powder  when  fresh  greenish  yellow  to  canary  yellow.  Transparent. 

Composition;  mercurous  oxychloride,  Hg,Cl,0  {HiUebrand);  Hg, 
90  2 1 '  CI  7  99 '  O  1  80 

Analyses  1-5  by  j.  S.  McCotd;  6-8  by  Hillebrand. 

1          2  3  4           5  6         7  8 

a      8.72  7.24  7.81     7.68       8.20  8.32       8.23  8. 12 

O       2.60  2.26    1.72       1.84  1.80 

Hg    88.67  90.45  90.72    88.25     89.70  88.33  88.94  89.73  Eglestonite 

B.  B.  in  the  closed  tube  decrepitates,  becomes  orange-red,  evolves  dense  white  fumes  and 
yields  a  white  non-crystalline  sublimate  (chloride);  finally  volatilizes  completely,  yielding  a  ring 
of  chloride  and  beyond  a  mercurj^  mirror.  Volatilizes  completely  on  charcoal  without  fusion. 
Decomposed  by  HCI  and  HNO,  with  separation  of  calomel. 

From  the  mercury  locality  at  Terlingua,  Texas,  with  terlinguaite,  montroydite,  calomel, 
native  mercury  and  ducite. 

Named  after  Professor  Thomas  E^leaton  (1832-1900)  of  Columbia  Univern^.  New  York. 
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EKMANNrra,  Mio.,  pp.  662,  1033.  —  Discussion  of  cbem.  corop.;  Zambontni,  Hem.  Aec  Sd. 
Napoli,  14,  30.  1908. 

Elpidite,  App.,  p.  24.  — Crystals  from  NarearmilE,  Greenland;  Fliok,  Medd.  om  GrSol.,  14, 
230,  1898;  24,  146,  1901;  optical  study.    Axial  angle  2V,-  90"  20'.    BOggild,  ibid..  S3,  IIS, 


Emboutk,  Min.,  p.  150.  —  See  CerargyrUe. 

Emuonsite,  Min.,  p.  979.  —  Possible  occurrence  at  W.  P.  H.  mine  at  Cripple  Creek  with 

analysis;  Hillebrand,  Am.  J.  Sc.,  18,  433. 

EupLECTiTB,  Min.,  p.  1 13.  --  Analyses  of  material  from  Scfawanenbe%  Saxony;  Guillemain, 
[Inaug.-Oiss..  Brestau,  1898],  Zs.  Kr.,  33,  72. 

Enargite,  Min.,  pp.  147,  1033;  App.,  p.  24. — Ctystals  of  -enargite  from  Caudalosa,  Peru, 
described  with  new  forma  S.(410),  T  (430),  F  (980),  Jv  (230),  P  {250),^L  (270),  R  (140).  Q  (ISO), 
D  (160),  B  (205),  M  (201),  G  (041),  H  (061),  also  analysis;  Stevaoovid,  Zs.  Kr.,  37,  241,  1902: 
also  crystals  (with  anal.)  from  Bonn  Timoker  Kreis,  Servia;  Ibid.,  44, 349, 1907;  from  QicxDlque, 
Bolivia;  Spencer,  Min.  Hag.,  14,  344. 

Anal^es  of  material  from  San  Juan  County,  Colorado,  and  Uorocodia,  Peru;  GuiDemain, 
[Inaug.-DisB.,  Breslau,  18981.  Zs.  Kr.,  33,  77;  of  cnrstals  from  the  Powers  mine,  Willis  GuUi. 
Gilpin  Co.,  Colorado;  Headden,  Proc.  Col.  Sc.  Soc.,  8,  61,  1905. 

Crystals  of  "luzonite  "  from  Maocayan,  Luaon,  Philippine  Is.,  occurring  in  cavities  or  on  the 
surface  of  the  massive  mineral  have  been  examined  by  Moses,  Am.  J.  Sc.,  SO,  277,  1905.  They 
have  the  habit  of  enaigite,  except  in  the  prominence  of  P  (223),  and  show  the  forms:  a,  b,  e,  m, 
h  (120),  I  (130,  it  (101),  8  (Oil),  $  (051).  P  (223);  the  axial  ratio  obtained  is  0.8698  :  1:  0.8241, 
which  is  essentially  identical  with  that  of  enargite,  to  which  it  must  therefore  be  united. 

An  antimon-luzoniie  occurring  with  stylotypite  from  the  Caudalosa  mine,  Peru,  has  given 
Stevanovic:  ( j)  S,  31.01 ;  As, 9.09;  Sb,  12.74;  Cu,  45.43;  Fe,  0.67;  reeidue. 0.65-  09.59;  G.  -  4.47. 
Zs.  Kr.,  37,  239.  1902. 

Sndetollte.   O.  FHnk,  Hedd.  om  GrOnUnd.  24,  166,  1901. 

Isometric.  Only  in  minute  octahedrons,  isolated  or  forming  crusts.  Twins  oommoo,  tw. 
pi.  0.  Cleavage  none.  Fracture  subconchoidal  to  ^lintery.  H.  ~  4.  G.  »  3.44,  Mauielius. 
Luster  on  crystal  faces  vitreous  inclining  to  metallic,  on  the  fracture  greasy.  Color  dark  choco- 
late-brown.  Streak  yellowish  gray. 


assumed  to  be  SiO,  after  the  analogy  oi  cAalcMompn^.   Analysts.  Uwiielius: 

Nb,0,     SiO,       TiO,     ZrO,     Ce,0,   Fe,0,     MnO   CaO     K,0     Na,0      H,0  F 
59.93*  [11.48]      0.76      3.78      4.43      2.81      0.37     7.89     0.43       3.58       4.14  0.60- 


Occun  at  Naraaisuk  in  Southern  Greenland  imphmted  upon  se^rite  crystals;  associated  with 
elpidite,  leuoosphenite,  epldidymite,  etc. 

Named  from  tfStm,  want,  and  Mfct.  stone,  in  idludon  to  the  fact  thai  the  analysis  riiowed  a 
considerable  loss. 

Enstatite,  Min.,  p.  346;  App.,  ^.  24.  —  Clear  green  material  from  the  diamond  washingB, 
South  Africa,  determined  as  enstatite.  Priam  angle,  measured  on  cleavage  faces,  —  88"  C 
Plane  of  optic  axes  1|  b  (010).  Bx  J.  c  (001).  2V  -  74"  5'.  p  -  1.669,  y  ~  1.675.  Disper- 
sion p>  V.  Pleochroism  weak;  fl,  pale  yellow;  b,  pale  green;  c,  pale  yellowish-green.  Approxi- 
mate analysis  gave:  SiO„  66.0;  FeO,  5.0;  MnO,  0.5;  Al,Oj.2.5;  Cr,O,.0-6;  MgO,  36.5;  total  lOl.l. 
Bowman,  Min.  Mag.,  12,  349,  1900. 

Anal,  of  bronzite  from  Flpch  near  ViS^rad,  Bosnia;  Schiller,  Min.  Hitth..  34,  316,  1905. 

Artif.  Prepared  by  heating  a  riaos  of  composition  HgSiO^  to  below  1100^,  producing  ensta- 
tite in  fibrous  a^regatea  and  iadiarn}herulites.  Transfoimed  mto  a  monodinic  variety  at  1500^. 
Allen,  Wright  and  Clement,  Am.  J.  Sc.,  22,  385,  1906. 

Epiboulangbritb,  Min..  p.  149.  — Identity  questioned  by  Guillemain;  [Inaug.-I>is8.,  Bies- 
lau,  1898],  Zs.  Kr.,  33,  74. 

EpiDioTUiTE,  App.,  p.  24.  —  Ctystals  from  Nananuk,  Greenluid;  Elink,  Ifedd.  om  QrOnL, 
24,  61,  1901;  also.  BOggild.  ibid.,  33.  105,  1906. 


1906. 


Discussion  of  ebon.  oomp.  i  Zambonini,  Hon.  Acc.  Sd.  NapoU,  14,  60, 1908. 


100.29  (less  0,0.20) -100 


*  Contains  Ta,0,  in  small  amount. 
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Epidote,  Min.,  p.  516;  App.,  p.  25.  — Crystals  of  laixe  sise  and  complex  fonn  are  described 
from  the  Peacock  and  White  MoDument  mines.  Seven  Devils  mining  district,  Idaho;  Palache, 
Am.  J.  Sc.,  8,  299,  1899;  association  of  epidote  with  zoisite  from  Mt.  Peivas,  witb  discussion  of 
the  crystalloeraphic  and  optical  relations  of  the  two  minerals;  Tenniw,  Bull.  Soc.  Min.,  23,  50, 
1900;  crystals  from  Eule,  Bohemia;  Barvff,  Ber.  d.  k.  bOhm.  Ges.  d.  Wlss.,  12,  1901;  finely 
ciystallized  specimens  from  Sulser,  Prince  of  Wales  idatid,  Alaska;  Palache,  Proc.  Amer.  Acad., 
87,  631,  1902;  new  forms  O  (544)  and  X  (322)  ace  noted;  crystals  fnxn  Zoptau,  HlUiren;  Neu- 
wirth,  Hin.  Mitt.,  22,  584,  1903;  from  near  Barrisdale,  Invemesa-shtre,  England;  Thomas,  Min. 
Mag.,  14,  109,  1905.  Anal,  gave  6.81  per  cent  FeA-  «  -  1-714,  ^  -  1.7196,  y  -  1.725; 
2V  -  89°  35';  crystals  from  various  Greenland  localities;  Btegild,  Min.  GrOnl.,  252,  1905;  from 
Val  di  Viu.  Italy.with  new  forms  m  (117),  n  (119),  Y  (214);  afeo  optical  study;  ToborfFy.  Zs.  Kr, 
43.  564, 1907;  from  Lyon  Mt.,Clinton  Co.,  N.  Y.;  Whitlock,  N.  Y.  State  Mus.  Bull.,  107,  70,  1907; 
Zambonini  describes  crystals  from  Suhbach,  IVrol,  with  new  forms  (302),  (16.0.15);  Jb.  Min., 
1,  181,  1900;  from  Cone  del  Poschietto,  Ala;  Zs.  Kr,  34,  235,  1900;  from  Rocca  Rossa,  near 
Giaveno,  Val  Susa  and  seveial  other  localities  with  new  forms  and  critical  summary  of  all  known 
(ormB;  ibid.,  37,  1,  1902,  also  (anal.)  ibid.,  p.  70;  Rend.  Ace.  Line.  10,  (2),  42,  1901;  from 
Bettolina,  Vallone  di  Verra;  ibid.,  12,  (2),  567,  1903;  from  Comba  PeraegQe,  I^cdmont;  Centralbl. 
Min.,  117,  1903;  from  Chiavri*  near  Condove,  Val  Susa;  Rend.  Acc.  Line.  16,  (2),  179,  1906. 

Analysis  of  material  from  Phippsburg,  Maine;  Hillebrand,  Clarke.  Bull.  167,  70,  U.  S.  G.  S., 
1900;  Zs.  Kr,  36, 79;  of  material  from  Striegau,  Silesia,  and  ZOptau,  Mfthren;  Pfeil,[Inaug.-Diss., 
Heidelberg,  1901];  Centtalbl.  Min.,  144,  1902.  RAle  o(  water  in;  Zambonini,  Hem.  Acc.  Sci. 
Napoli,  14,  16,  1908. 

Epistilbftb,  Min.,  p.  577.  —  Crystals  from  Nadap.  Hungary;  Mauritt,  Ann.  Mua.  Nat.  Hung., 
546,  1908.   Discussion  of  chem.  comp.;  Zambonini,  Mem.  Acc.  Sci.  Napoli,  14,  115,  1908. 

Spiltolite.    O.B.BSggm,   Medd.  om  GrOnland,  24,  183,  1900. 

Monoclinic.  Axes  d  ;t  :  c  -  0.803  :  1  ;  1.206.  p  -  74"  42'.  Forms:  c  (001),  m  (110),  « 
(102).  r  (504),  o  (Oil).  Angles:  cm  -  *  78*  0';  co  -  49*  20';  mm'"  -  77*  30'  (•102*  30*  angle 
of  prismatic  traces  on  cleavage  fragments  |i  c).  In  rectangular  plates,  tabular  t|  c,  usually  enclowd 
in  albite,  rarely  showing  projecting  edges;  also  in  massive  aggregates  of  curved  folia. 

Cleavage:  c  very  perfect,  yielding  thin  leaves;  also  m  (or  other  face  in  Eone  on)  distinct. 
Very  britUe.   H.  -  1-1.5.    G.  -  2.885. 

Luster,  on  c  peari;^-  Color  white,  grayish  or  brownish.  Transparent  to  translucent.  OpU- 
ddly  negative;  birefringence  strong.  Ax.  pi.  ||  6.  c  A  A  7"  approx.  Disperaioa  iacUiied, 
V  <  p.  2V-  80*  approx.    Refractive  index  1.67. 

Composition,  formula  uncertain,  as  the  mineral  was  partly  altered. 

Analysis,  Chr.  Christiansen: 

Nb,0,  SiO,  TiO,  FeO  MnO  CaO  MgO  Na,0  H,0  F 

33.56    27.59  7.22  0.20  0.30  0.77  0.13  17.59  11.01   1.98  -  100.35  a«B  0, 0  83)  -  99.52 

From  the  nephelite-ayenite  r^on  of  Julianehaab,  Greenland,  both  on  the  Firth  of  Tunugdli- 
arfik  and  of  Kangerdluarsuk;  it  occurs  partly  in  pegmatitic  veins,  partly  in  a  massive  marble- 
like  albite,  associated  with  Bodalite,  arfvedsonite,  segirite,  steeostrupite,  eudialyte,  sphalerite, 
also  with  rinkite  and  polylithionite. 

Named  from  ^lo-roXi}  letter,  in  allusion  to  the  flat  rectangular  form  and  white  color. 

Discussion  of  chem.  comp. ;  Zambonini,  Mem.  Acc.  Sci.  Napoli,  14,  69, 1908. 

ErsoMiTE,  Min.,  p.  938;  App.,  p.  25.  —  Occurs  crystalline  near  Wilcox  Station,  65  miles  N.  of 
lAramle.  Wyo.;  Farrington.  CoIum.Mus.  Bull.  1,228,1900;  also  id.  with  Tillotson,  ibid.,  8,  7,  145, 
1908.   Twins  on  (110) ;  Johnsen,  Centralbl.  Min.,  728, 1903. 

Occurs  (anal.)  with  pyrite  near  Leona  Heights,  Alameda  Co.,  Cal. ;  Sdialler,  Bull.  G.  Univ.  Cal., 
8, 216,  1903.   Anal,  from  Cripple  Creek,  Colo.;  Hobbs,  Amcr.  Geol.,  36,  184,  1905. 

Krikite.    O.  B.  BdggiUi,  Medd.  om  Grdnland,  26,  93,  1903. 

Orthorhombic.    Axes  a  -.b  -.c  =  0.57552  :  1  :  0.75796. 

Forms:  a  (100),  b  (010).  c  (001),  m  (110),  n  (120),  o  (130),  p  (270), 
r  (101),  s  (201),  d  (012),  e  (011)./(032).  (021),  A  (052).  i  (031), 
u(U4),  i  (111).  Ancles:  mm'"  -  69*'  50',  oo'  =■  GO*  10',  bn  -  MO* 
59',  cr  -  52*  47J',  dd^  -  41*  31'.  ot'  -  113*  10',  6/  -  *  41*  20'. 

In  prismatic  crystals,  a,  0  withe,  neariy  hexagonal  in  angle,  also 
highly  modified,  a  prominent;  o  faces  striated  veilically  also  p.  '"'^^ilS-^W''*"^^''^^ 

Cleavage  none.    Fracture  uneven.     H.  —  5.5-6.    G.  -  3.493.        ^*  -*  

Color  light  yellowish  brown  to  dark  grayish  brown,  varying  in  Uie  Erikite. 
same  crystal.    Streak  coloriess.    Nearly  opaque.    Thin  sections 

under  the  microscope  show  a  complex  structure:  a  network  of  a  yellow  substance  of  high 
birefringence,  sometimes  porous,  but  usually  enclosing  a  coloriess  substaooe  of  lower  bir^ 
f  lingrace,  which  last  is  uniaxial  and  positive. 
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Composition  uncertain  because  the  original  mineral  haa  obTiaiuly  suffered  alteration;  further, 
it  is  regarded  as  probable  that  the  colorless  uniaxial  substance  seen  in  microscopic  sectioiis  uj 
be  hydronephelite  present  in  unknown  amount  and  not  admitting  of  separation.  Peiii^  idated 
to  britholite.  Analysis: 

SiO,      P,0,       ThO,       (Ce,La,Di),0,        A1,0,      CaO      Na,0  H,0 
15.12      17.78       3.26  40.51  9.28        1.81        5.63       6.28*-  99.67 

•  Total,  loses  1^  at  110". 

B.  B.  in  the  closed  tube  loses  water  and  becomes  white;  in  the  forceps  fuses  on  the  edges  to  t 
white  enamel.    Decomposed  by  acids  without  gelatinization. 

From  the  hill  Nunarsiuatiak  at  the  Tuougdharfikfjord  in  Southern  Greenland  where  it  ocean 
in  pegmatitic  veins  in  nephelite-svenite,  associated  with  arfvedsonite  and  oairite,  also  analdie 
and  natrolite;  found  by  N.  V.  Ussing  in  1900.  The  same  tocatity  has  yietded  steenstrupite  ind 
epistolite. 

Named  after  Erik  the  Red,  who  discovered  Gremland  in  986  and  after  whom  this  fjord  wu 
formerly  called  Eriksf joid. 

Erythrite,  Min.,  p.  817;  App.,  p.  25.  — Occurrence  at  Cobalt,  Ontario;  Miller,  Eep.  C*a. 
Bureau  Mines,  2,  1905.  Refractive  indices;  Gaubert,  Bull.  Soc.  Uin.,  30,  107,  1907.  ArUf.; 
de  Schulten,  ibid.,  26,  87,  1903. 

Erythrosidebitb,  Hin.,  p.  176.  —  Occurrence  in  fuma roles  of  eruption  of  April,  1906,  at 
Vesuvius;  Lacroiz,  Bull.  Soc.  Hin.,  90,  232,  1907. 

Smwxaldaits.   A.  8.  EakU,  BuU.  Geol.  Univ.  California,  2,  320,  1901. 

A  hvdrous  ferric  oxide  from  Esmeralda  County,  California.  In  small  pod-obaped  miaes 
enclosea  in  a  yellowish  brown  earthy  and  highly  siliceous  limonite.  Fracture  conohoidaL  Vnr 
brittle.    H.  ~  2.5.    G.  —  2.578.   Luster  vitreous.   Color  ooal-black.   Streak  yellowidi  brown. 

Analysis,  W.  T.  Scballer: 

Fe,0,      A1,0,     CaO     P,0,     SiO.     HjO  (110°)    H,0  (above  110°)  oiganic 
56.14      5.77       3.35      4.49      2.05  15.94  10.24  1.37   =  99.35 

If  only  the  iron  and  water  are  regarded  as  essential,  the  analysis,  recalculated,  yields:  FeiO., 
68.20;  HjO,  31.80  =  100.    This  corresponds  to  Fe,0,.4H,0.    The  mmeral  resHnbles  melanosidenu. 

Edclasb,  Min.,  p.  508;  App.,  p.  25.  — Crystals  from  near  Hochnarr,  Austria;  Koechlio,  Hio. 
Mitth.,  24,  329,  1905;  from  DobscbUtz  near  GOrletz  in  Silesia;  Kolbeck  and  Heuj^^n,  Centrslbi. 
Hin.,  335,  1908.  Occurrence  in  granite  at  Eppreditstein  in  Fichtelgebiige,  Bavaria:  Bdckioc. 
Centntbl.  Min..  425,  1908. 

EuDiALiTE,  Hin.,  pp.  409, 1034;  App.,  p.  25.  — Crystals  from  Greenland  with  anal,  hj  Cbm- 
tensen ;  Min.  GrOnl.,  494,  1905;  Flink.  Hedd.  om  GrOnl.  14,  231,  1898: 24, 90. 1901 :  Ussing,  ibid, 
16,  145,  1898. 

EuDiDTurrE,  Min.,  p.  313.  — Crystab  from  Naraarsuk,  Greenland;  Fiink,  Medd.  om  GKidL, 
14,  230, 1898;  24,  56, 1901. 

EuxENiTE,  Min.,  p.  744.  —  The  supposed  occurrence  of  an  oxide  of  a  new  element  in  euxenite, 
named  "  euxenerde,"  described  by  Hofmann  and  Prandtl,  with  analyses  of  material  fnMQ  Arendal 
andBrevig,  BerichteChem.Ges.,  34, 1064.  Tests  for  germanium  in  euxenite  and  samanldtefiom 
various  localities  gave  only  ne^tive  results;  Lincio,  Centralbl.  Min.,  142, 1904.  Anal,  of  matenl 
from  Transvaal;  Aars  [Inaug.-Diss.,  Freiburg  i.  Br.,  1905];  Centralbl  Min.,  247,  1907. 

Probable  occurrence  in  bed  of  Tschoroch  river.  Province  Batum,  Russia,  with  anal. ;  Tsdiemik, 
[Ann.  G6ol.  Min.  Russ.,  6,  196,  1902) ;  Zs.  Kr,  39,  625.    Found  at  Karra  akungnak,  with  anal, 
Christensen :  BOggild,  Hin.  GrOnl.,  511,  1905.    Occunenoe  of  euxenite  and  poTycraae  in  soutbem 
Norway  with  discussion  of  their  ciystallographic  and  chemical  relations;  BrOgger,  Min.  SOd-Nor. 
Granitpeg.,  82,  1908. 

Radioactive  euxenite  (7)  from  Madagascar;  Lacnnx,  BuU.  Soo.  Min.,  SI,  312.  1908. 

EvANsiTE,  Min.,  p.  846;  App.,  p.  25.  —  Anal,  of  material  from  Gross-Tresny,  M&hren;  Korir, 
[Abh.  bohm.  Akad..  No.  15, 1, 1896J;Z8.Kr,31,524;fromGoldbuig,  Idaho,  and  coal  aeam  west  of 
Columbiana,  Ala. ;  Schaller.  Am.  J.  Sc.,  24, 155, 1907;  Zs.  Kr.,  44,  4. 

FAUJAsrrE,  Min.,  p.  598.  —  Occurrence  with  datolite  at  Dai^  mica  mine,  Deny  tDwndiip, 
Ottawa  County,  Quebec;  Hoffmann,  Am.  J.  Sc.,  12,  448,  1901. 

Tavas.  —  Name  given  to  various  minerals  occurring  as  rolled  pebbles  in  the  diamond sudi 
of  Brazil.  Some  of  them  consist  almost  entirely  of  TiO„  others  of  nearly  pure  ZiO;  Husnk,  Mta. 
Ultth.,  18,  334;  Zs.  Kr.,  38,  639;  Huaaak  and  Reitlnger,  Zs.  Kr..  87,  EM;  see  also  QonxixiU. 


Digitized  by  Google 


APPENDIX  U. 


41 


Fatalite,  Min.,  pp.  456,  1034;  App.,  p.  26.  —  Altered  material  from  granulite  at  Villacidro, 
Sardinia;  Lovisato,  Rend.  Acc.  Line,  12,  (2),  10,  1900.  Occurrence  in  amphibole  granite,  quartz 
syenite  and  nepheline  rocks  Dear  Wausau,  Wis.  Aoalysia  given.  Weiamao;  Jour  Geol.,  12, 
5oI,  1904;  Zs.  Kr,  42,  306.  Mangantferous  fayalite  from  Agramer  Gebiige,  Hungary;  Ki^patio 
[Abh.  der  Sildslavischen  Akad.,  167,  1906J;  Zs.  Kr,  46,  404. 

Formed  by  the  melting  together  of  the  andesite  walls  and  the  iron  contents  of  an  iron  ware- 
House  at  St.  Pierre,  at  the  time  of  the  eruption  of  Mt.  Pet^,  Martinique.  The  resulting  Blag 
<;on8isted  of  a  mixture  of  fayalite,  magnetite  and  a  little  ^ass.  la  the  cavities  the  fayalite  was 
in  isolated  crystals;  Lacroix,  C.  R.,  136,  28,  1903;  Zs.  Kr.,  41,  106. 

Feathbr  Orb,  see  under  Jamesontte. 

Fgdorowitb,  see  Pyroxene. 

Feldspars,  Min.,  pp.  314,  1034;  App.,  p.  26.  —  Analyses  of  plagiodase  from  Seltscfatsche, 
Province  of  Wolhynien,  and  from  Gorodiatihteche,  Russia,  are  taken  to  prove  that  the  mineral  is 
a  definite  compound  of  the  albite  and  anorthite  molecules  and  not  an  isomorphoua  mixture  and 
that  no  exact  relation  exists  between  its  chemical  composition  and  specific  gravity.  Tarassenko, 
XSchrift.  d.  Naturf.  Gea.  Kiew,  16,  2,  365,  1900],  Zs.  Kr,  36,  182;  Bull.  Soc.  Min.,  24,  269,  1901. 

Investigations  concerning  the  chemical  constitution  of  the  feldspars;  Tschermak,  Ber.  Ak. 
'Wien,  112,  355,  1903;  Zs.  Kr.,  41,  508,  1905.  Chemical  study  of  potash  feldspars  shows  con- 
stant presence  of  small  amounts  of  Li  and  Rb  in  monoclinic  varieties  and  their  absence  in  tri- 
clinic;  Barbier,  Bull.  Soc.  Min.,  31,  152,  1908;  see  also  Gonnard,  ibid.,  303. 

Concerning  probability  of  a  soda  monoclinic  feldspar;  Barbier  and  Frost,  Bull.  Soc.  Chim. 
France,  3,  894,  1908;  also  Gonnard,  Bull.  Soc.  Min.,  31,  303,  1908.  Important  studies  by  Da/ 
and  Allen  on  the  isomorphism  and  thermal  properties  of  the  feldspars;  Publication  31,  Carnegie 
Institution,  Washington;  reprinted  in  part,  Am.  J.  Sc.,  19^  93,  1905.  The  following  mixtures  of 
the  albite  and  anortnite  molecules  were  prepared  and  their  melting  points  and  specific  gravitiea 
■determined. 

An.      Ab,An.      Ab,Aat       Ab,Ao,      Ab^Ani     Ab,An.  Ab 
Melting  point       1532»       1500"         1463"         1419»         1367"  1340» 

Sp.  G.  2.765       2.733  2.710         2.679  2.660        2.649  2.605 

Conclusions  were  that  the  soda-lime  feldspars  could  be  considered  as  solid  solutions  and  form  an 
iBomorphous  series.  Microscopic  investigation  of  the  various  products  showed  that  those  near 
the  anorthite  end  of  the  series  commonly  crystallized  lai^r  than  those  near  the  albite  end. 

Investigations  concerning  the  melting  points,  the  behavior  of  fused  masses,  etc.,  of  various 
silicates  including  the  feldspars;  Doelter;  Ber  Ak.  Wien,  1904,  113,  (1),  177,  495. 

Optical.  —  Optical  determination  of  the  piagioclases;  [Ver.  d,  k.  russ.  min.  Gea.  St.  Petera- 
buig,  37,  159,  1899],  Zs.  Kr.,34,  694,  1901.  Optical  anomalies  in  pli^ioclaae;  Fedorow,  Zs.  Kr., 
31,  579,  1899;  optical  orientation  of  olif^oclase-albite;  Becke,  Min.  Mitth.,  20,  55,  1900;  of  oligo- 
clase  group;  Tertsch,  ibid.,  22,  159,  1903.  Feldspars  from  Gala  Francese,  Sardinia,  with  study 
of  the  indices  of  refraction  of  microcline;  Riva,  Zs.  Kr,  36,  361,  1901;  Rend.  1st.  Lomb.,  34, 
128,  1901 ;  study  of  optisil  constants  of  twins  according  to  pericline  law;  Pearce  and  Duparc, 
O.  R.,  133,  60,  1901;  effect  of  low  temperatures  upon  optical  properties  of  adular  and  sanidine: 
Fanichi  [Mem.  Acc.  Line,  4,  389,  1902];  Zs.  Kr,  40,  89.  Methods  of  optical  investigation  of 
feldspars;  Fedorow,  [Ver  d.  k.  russ.  min.  Ges.,  40,  221,  1903],  Zs.  Kr.,  39,  605.  Determination  of 
the  feldspars  by  means  of  their  refractive  indices;  Wright,  Am.  J.  Sc.,  21,  361,  1906;  opt.  study 
of  piagioclases  m  thin  section;  Ces&ro,  Bull.  Ac.  Belg.,  145,  1907. 

Study  and  discussion  of  cause  of  the  blue  reuections  from  moonstones  ("^ukiseren  ")' 
Viola,  Zs.  Kr,  34,  171.  1900. 

Zonal  structure  in  plagioclase;  Fedorow,  Zs.  Kr,  33,  127,  1900. 

Concerning  the  origin  of  pertbite;  Wenglein,  [Inaug.-Diss.,  Kiel,  1903),  Zs.  Kr.,  41,  680,  1905. 
Laws  of  crystallization  in  eruptive  rocfca;  Vogt,  Mm.  Mitth.,  24,  490,  1905, 
Fetid  feldspar  from  Umberatana,  S.  Aus.;  Mawson,  [Trans.  Roy.  Soc.  S.  Aus.,  30,  67-70, 
1906];  Zs.  Kr,  46,  315. 

Alteration  to  sericite  with  anal.;  Benedicks,  Bull.  Geol.  Inst.  Upsala,  7,  278,.  1904-1906; 
Zs.  Kr,  43,  641.   Decomposition  of;  Cusfaman  and  Hubbard,  U.  S.  Dept.  of  Agrietilture,  BuU. 

28,  1907. 

Felith,  see  Aliih. 

FERausoNiTB,  Min.,  p.  729;  App.,  p.  26.  —  Crystals  from  HOgtveit,  firje,  Sfttersdolen,  Nanny; 
Schei,  [Nyt.  Mag.,  43,  137,  1905];  Zs.  Kr,  43,  638. 

Mineral  referred  to  fergusonite  found  in  tin  gravels,  Embabaan  district,  Swaziland,  3.  Africa; 
Prior,  Min.  Mag.,  12,  100,  1899.  Occurrence  in  the  Caucasus,  Russia,  with  analysis;  Tschemik, 
[Ann.  Geol.  Hin.  Russ.,  6,  221,  1902],  Zs.  Kr.,  39,  625-  jo  southern  Norway  with  anal,  by  Blom- 
trand;  Briteger,  Min.  Sad-Nor  Granitpeg.,  31,  1908;  iLtiinactWe  from  Madagascar  (with  anal.); 
Lacroix,  Bufl.  8oo,  Min.,  31,  313,  1908.  ^ 
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Ferromatritb,  MiD.,  959.— Scharizer,  Zb.  Kr.,  41.  211,  1905,  migveste  [(SaSO^iT^S^OJ 
+  6H,0  (cf.  nderonatriie)  for  structural  formula.  Prepared  artificwly  by  mixiDg  acid  fenic 
sulphate  and  acid  aodium  sulphate  and  allowing  to  stand  for  a  long  period  io  moist  air.  Author 
uses  /erririatrUe  as  name  for  tne  mineral  unee  its  iron  is  ferric  and  not  ferrous. 

rorroiaUidite.    R.  Schariter,  Za.  Kr,  37,  547,  1903. 

A  hydrated  ferrous  sulphate  occurring  with  rOmerite  near  Copiapo  in  Chile.  Occurs  in  clear 
grains  showing  double  refraction. 

Composition  FeSO«  +H,0.  Analysis:  SO,,  46.66;  FeO,  40.94;  H,0,  10.33;  Fe,0,  0.92;  iaaol 
0.87  -  99.72.  Difficultly  soluble  io  water;  H,0  goes  off  freely  only  at  230°.  The  author 
remarks  upon  a  possible  derivation  by  d^ydration  from  iron  vitriol  (melanterite).  Tbe  cotn- 
pound  FeSO.  +  H,0  from  Chile  was  first  noted  by  Hackintosh.  Am.  J.  Sc..  38,  245,  1880. 

rsrroroemerite.  Scharizer,  Zs.  Kr.,  37,  646,  1903.   See  nemetite. 

FiBROFERRrrE,  Min.,  p.  968.  — Occurs  thirty  miles  southwest  of  Green  River,  Utah;  ana- 
lysed by  Headden,  Proc.  Col.  Sc.  Soc,  8,  60,  1905.  Occurrence  (with  anal.)  at  Getioe,  Siena, 
Italy;  Manasse,  Proc.  Soc.  Tosc.,  May,  1908. 

FiCHTELiTE,  Min.,  p.  1000.  ~  Review  of  previous  investigations,  etc.;  Schmidt.  CentialbL 
Hin.,  519,  1901. 

Crystals  from  original  locality  with  new  form  o  (110)  show  hemimorphiam  in  the  ditection  of 

the  ortho  axis.  Crystal  constants  were  calculated  i  :  6  :  c  -  1.428  :  1:  1.755;  ^=126'  57; 
BOckh,  [Fold.  Kdz.,  84,  335  or  369,  1904);  Zs.  Kr.,  44,  70,  1907;  crystaU  fiom  Borkovic.  Bohemia, 
show  following  new  forms:  g  (101),  «  (201),  x  (304),  2  (Oil),  y  (IH).     From  slightly  differeol 

angles  than  those  used  above  were  calculated  i  :t  :  c  -  1.4330  :  I:  1.7563;  B  «  126^  471'. 
Chemical  analysis  gave  c  -  86.79;  H  =  13.02;  calculated  for  CuH.,  C  »  86.98;  B  -  13.02. 
Plz^k  and  Rosicky,  Za.  Kr.,  44,  332,  1907. 

FiEDLBRiTB,  Mm.,  p.  172;  App..  p.  26.  — Ctystals  from  Laurium,  Greece,  with  new  fona 
(160)  and  anal,;  Laeroix  and  de  Schulten,  Bull.  See.  Min.,  31,  83,  1908. 

Analysis  by  de  Schulten,  C.  R.,  140,  316,  1905,  leads  to  the  formula,  2PbCV  Pb(OH},. 

riorencite.   E.  Huaaak  and  Q.  T.  Prior,  Min.  Mag.,  13,  244,  1900;  Prior,  ib.,  p.  253. 

Rhombohedral.  Axis  <!  1.15875  ;  0001  A  lOIl  53°  13)'.  Observed  forms:  c  (0001). 
m  (1010),  r  (lOll),  /  (0221).  Angles  rr'=  87°  51',  jf  -  108°  26.*  In  rhombohedral  crystals 
with/and  c  the  prominent  forms;  r  rare,  m  very  rare.  Faces  r,/  bright  and  smooth,  e  rough  and 
curved. 

•  This  angle  is  stated  to  be  given  by  "  very  good  reflections  "  and  hence  is  here  assumed  as 
fundamental.  The  author  assumes  the  measured  angle  rr'  — •88°  56'  [misprint  for  87°  56  ?|  and 
calculates  e  -  1.1901  [should  be  1.1913],  but  rr'-  88°  56'  requires  108°  58',  which  is  obviously 
wrong. 

Cleavage  basal,  fairiy  perfect.  Fracture  splintery  to  sub-conchoidal.  Brittle.  Hardness 
about  5.  G.  =  3.586.  Luster  greasy  to  resinous.  Color  clear  pale  yellow.  crystaU  often 
spotted  black  by  enclosed  tourmaline,  or  red  with  iron  oxide.  Transparent.  Optically  uni- 
axial, positive.    Birefringence  not  high. 

Comp.  A  basic  phosphate  of  aluminium  and  the  cerium  metals,  closely  analogous  to  hsm- 
Unite,  to  which  it  is  related  in  form.  Calculated  formula  AlPO..GeP04.2Al(OH),  or  ZAXfiJOtfi, 
2P,0,.6H,0. 

Analysis,  G.  T.  Prior,  1.  c: 

P.O.        AUO,     Ce-earths       H,0       F  Fe,0,       CaO  SiO, 

\       25.61        32.28        28.00         10.87     vmdet.         0.76         1  31         0.48  -  99.31 

Pyr.  etc.  Infua.  Heated  in  C.  T.  gives  acid  water  and  leaves  signs  of  etching  on  the  tube. 
Only  partially  sol.  in  HCl. 

A  rare  constituent  of  the  cinnabar-bearing  sands  of  Tripuhy  nearOuro  Preto  Minas  Genes, 
Brazil,  here  associated  with  monazite,  xenotime,  lewisite,  derbylite.  Found  more  abundantly 
in  larger  crystals  and  rounded  grains  io  diamond-bearing  sands  from  "Hatta  dos  Creoutos  "  near 
Diamantina,  Minas  Geraes,  Brasil.  Also  at  Morro  do  Caixambli  near  Auro  Preto  and  Tripuhy, 
as  a  microscopic  constituent  of  the  reddish  micaceous  schists  in  the  quarts  lentidea  of  which 
the  well  known  yellow  topaz  occurs  with  haolin  and  hematite. 

Fluorite,  Min.,  pp.  161, 1034;  App.,  p.  26.  —  Crystals  from  Belgium  localities,  with  foUowing 
new  forms,  (531),  (543);  Buttgenhach;  Ann.  Soc.  g6oL  Belg.,  27.  Ill,  1899-1900.  Symmetry  (rf 
fluorite;  Beckenkamp,  Zs.  Kr..  34,  605,  1901.  Complex  ctyatals  from  Epprecfatstein  in  Fichtd- 
gebiige,  showing  foltowing  new  forms:  (10.1.1),  (17.1.1),  (877),  (931),  (19.9.6);  Weber,  Zs.  Kr, 
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37,  433,  1903.  CiyBtaU  from  Gell^rt-Berg,  Bud^iest,  showed  the  oew  fonns  ;  (15.7.4)  &nd 
«-  (24.10.7):  HulyAk.  [Fotdt.  Ktal.,  38,  54  and  175.  1903],  Zs.  Kr.,  40, 503.  1905;  from  marble  of 
CAirara;  D'Achiardi,  Att.  Soc.  Tose.  Sc.,  Mem.  31,  1905;  crystals  from  Ivigtut,  Qreentaad,  with 
&nal.:  BOggild,  Uio.  Groenland,  104;  with  new  form  (20.4.3)  from  Top£Iec  near  Ptoek,  Bohemiar 
XCrojCf,  AbH.  bdhm.   Akad.,  No.  2,  1905. 

Determinations  of  index  of  refraction  and  specific  gravity  of  apecimeDs  of  different  colors 
f  rona  different  localities  were  practically  identical.    Dudenhausen,  Jo.  Min.,  1,  8,  1904. 

Fluorescence  and  tbermo-luminescence  studied  spectroscopicaily,  also  chemical  examinatioa 
of  gaseous  and  liquid  inclusions;  it  is  concluded  that  the  organic  substances,  to  which  the  color 
is  at  least  in  part  due,  have  nothing  to  do  with  the  optical  phenomena  named.  H.  W.  Morse, 
Amer.  Acad.,  41,  587,  1906.  Stu^  of  cause  of  {Aosphoreaeence  under  action  of  cathode  rays 
clue  to  presence  of  various  rare  earths.  Phenomeoon  has  been  reproduced  on  artif.  prepared 
material.    Urbain,  C.  R.,  148,  825,  1906. 

Experiments  to  determine  cause  of  color;  v.  Kraatx-Koschlau  and  Wftbler,  Min.  Hitth... 
X8.  317,  Zb.  Kr.,  33,  632. 

Fetid  fluofite  from  Lautieni^,  Beaujolaie;  Gamier,  C.  R.,  132,  95,  1901. 
Humphreys,  AsCrophys.  Jour.,  20,  266;  Am.  J.  Sc.,  19,  202,  shows  that  many  fiuorites  con- 
tain yttnum  and  frequently  also  ytterbium. 

Occurrence  at  Montefano,  Italy;  Taccooi,  Reod.  Acc.  Line,  12,  (1),  355,  1903;  at  Heidel- 
bach.  Saxony;  Beijgt,  fier.  Abh.  Naturwiss.  Gee.  lais,  Dresden,  23,  1903;  Obira,  Japan,  with 
enclosed  lameike  of^bismuthinite ;  Wada;  Bdtr,  Hin.  Japan,  1,  16,  1905;  at  Qiacaltava  mine, 
Huaina  Potosi,  Bolivia;  Spencer,  Min.  Mag.,  14,  337,  1907;  as  cementing  material  in  sanostone  at 
Lauth,  KOnigsberg,  Prussia;  MUgge,  Centralbl.  Min.,  33,  1908;  used  tn  artificial  stone;  Sommer- 
feldt,  ibid.,  161.  Occ.  in  natrolite-pbonolite  at  Aussig,  Baden;  Rimann,  Centralbl.  Min.,  673,  19^. 

FoBBSiTE,  Min..  p.  585.  —  Analysis  of  material  from  Elba;  Manasae,  [Mem.  Soc.  Tom.  di  Sc. 
Nat.,  Piaa,  17,  203.  1900];  Zs.  Kr.,  W,  614. 

FoRSTBBiTE,  Hin.,  p.  450;  App.,  p.  26.  — Analyses  of  material  from  Albaner  Mts.;  Zambonini, 
Zs.  Kr.,  34,  228;  from  Gleneig,  Inverness-shire,  Scotland;  Clough  and  Pollard,  Jour.  Geol.  Soc.» 
66,  372,  1899;  from  Ceyloo;  Arsandauz,  Bull.  Soe.  Hin.,  34,  474,  1901 ;  CoomAra-Swdmr,  Jour. 
Geol.  Soc.,  68,  390,  1902. 

Franckeite,  see  under  TeailUe. 

Franklanoitb,  Min.,  p.  888.  —  Formation  discussed;  van't  Hoff,  Ber.  Ak.  Berlin,  301,  1907. 

Fbiedbute,  Min.,  pp.  465, 1035;  App.,  p.  27.  —  Occurrence  (with  anal.)  from  Vielle,  Val. 
d'Aurs;  Lienau,  C!hem.Ztg.,  1»  301, 1005. 

Gadolintte,  Min.,  pp.  509,  1035;  App.,  p.  27.  —  Occurrence  in  large  crystalline  masses  (one 
weighing  73  lbs.)  from  Barringer-Hill,  Llano  Co.,  Texas;  Hidden,  Am.  J.  Sc.,  19,  425.  1905. 
C^Btals  from  Kumak,  East  Greenland;  BOggild,  Min.  GrOnl.,  232, 1905. 

Analyses  of  material  from  the  Caucasus;  Tschemik,  [Jour.  Soc.  phys.  Chim.  Russe.,  33, 87,  252, 
1900],  Zs.  Kr.,  36, 179;  from  West  Australia;  Davis,  [Proc.  Roy.  Soc.  N.  S.  W.,  36,  332,  1901],  ts. 
Kr.,  39,  178;from  Idaho;Tschemik,[Jour.  Socj)hys.  Chim.  Russe,  36,  25,  287, 19041;  Zs.  Kr.,43, 
78..  Anal,  by  Davis  from  Cooglegong  tin  field,  West  Australia ;  Maitland,  Geol.  Sur.  W.  Aus.,  Bull. 
83,  65-74,  1906.    Discussiou  of  chem.  comp.;  Himmelbauer,  Ber.  Acad.  Wien,  116,  1185,  1906. 

Ocm.  at  Montefano,  Italy;  Tacconi,  Rend.  Acc.  Line,  13.  (1),  355,  1903. 

Gabnite,  Mtn..  pp.  223,  1035;  App.,  p.  27.  — Oeeurrenoe  (uial.)  at  Uie  Snuggen  copper  mines, 
F&rita  parish,  Helstogland,  Sweden;  Hedsti«ro,  G.  F6r.  FOrii..  33,  42,  1901. 

Galena,  Min.,  p.  48;  App.,  p.  27.  — Crystals  from  unknown  locality  with  new  form  p  (13.1.1); 
Rogers,  Am.  J.  Sc.,  13,  45, 1901;  from  Brosso  and  Traverselta;  Colomba,  Rend.  Acc.  Line.,  15, 
641,  1906. 

Containing  4.97  per  cent  Zn,  from  Bingham,  Utah;  Miers,  Min.  Mag.,  13,  112,  1899.  Con- 
taining bismuth  (anal.);  Rimatori,  Rend.  Acc.  Line,  12.  (I),  263,  1903. 

Occurrence  in  fumaroles  of  eruption  of  Vesuvius  in  April,  1906;  Lacrpix.  Bull.  Soe.  Mia.,  30, 
229,  1907;  also  Zambonini,  Rend.  Acc.  Line,  16,  (2),  235,  1906. 

Ganomaute,  Min.,  p.  422.  —  Chemical  composition  diaeusaed;  Peafield  and  Warren,  see  under 
luuaniu;  see  also,  CeeAn,  Mem.  Soo.  Li^,  5,  No.  6,  23, 1904.  , 

GANOPHTUiiTB,  Min.,  p.  564.  —  Its  identity  as  a  distinct  species  maintained;  Hambeig,. 

Q.  For.  Fdrh.,  36,  81,  1904. 
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Garnet,  Mtn.,  pp.  437,  1035;  App.,  p.  27. — Ciystab  from  Seven  Devils  District,  Idalu; 
Palache,  Am.  J.  Sc.,  6,  300,  1899;  in  syenite  at  Biella  with  new  form  (532);  Zambonini,  Zs.  Kr.. 

40,  225,  1904.  PBeudomOTpfaa  of  a  lime  aJumina  garnet  aftn 
Tesuvianite  found  on  river  Boreowka,  Urals,  with  analysis;  v.  Jere- 
roejew  [Ver.  k.  russ.  min.  Gesell.,  36,  11,  18971,  Zs.  Kr,  31,  505. 

Opt.  —  Index  of  refraction  of  garnet  from  the  FichtelKebirep. 
Bavaria;  Newland,  Traos.  N.  Y.  Ac.  Sc.,  16,  24,  1897;  Zs.  Kr..  31, 
305.  Optical  structure  of  crystals  from  Eugenie- Maximilian  nun^ 
with  analysis  (hessonite);  v.  Worobieff,  [Ver.  k.  russ.  min.  Gesel.^ 
35,  19,  1897],  Zs.  Kr,  31,  504. 

Anal.  —  Of  andradite  from  Lutterworth  and  Dungannon,  Onta- 
rio; Harrington,  Caa.  Rec.  Sc.,  6,  479,  1894-1896;  Zs.  Kr.,  31,  2!«2; 
from  SchOnbrunn  (topazolite),  in  FichtelgebinEe;  DQll  [Pro.  Luitpold- 
Kreisrealschule  Milnchen,  8,  1,  18991,  Zs.  Kr,  36,  312;  from  Velllin: 
Linck,  [Jenaische  Za.  f.  Naturwiss.,  33,  345,  1899),  Zs.  Kr.,  35,  319; 
Garnet,  Idaho.  from  Cortejana,  Huelva,  Spain  (melanite);  Moldennauer,  Zs  Kr,  37, 

272,  1902 ;  from  Iwangorod,  Province  Lublin,  Russia,  containing 
2.97  per  cent  Nb,0.  +  Ta,Os;  5.26  per  cent  Y,Oj.  etc.;  Tschemik  [Ver.  k.  russ.  min.  Ges.,  41, 
1,  1903],  Zs.  Kr.,  41,  182;  from  Dascbkesan,  Caucasus;  Jaczewski,  [Verb.  russ.  min.  Ges.,  42,  75, 
19041,  Zs.  Kr.,  43,  69;  of  manganese  garnet  containing  1.2%  Y,0,  from  K&rarfvet  near  Fahlun, 
Sweden;  Benedicks,  Bull  Geo!  Inst.  Upsala,  7,  271,  1904-1905;  Zs.  Kr.,  43,  640;  from  French 
Creek,  Pa. ;  Middletowo,  Pa. ;  Sugar  Hill,  N.  H. ;  Eyeraum.  Amer.  Geol.,  84, 43.  1904.  ChemiaU 
and  mineralogical  study  of  various  garnets,  including  gelatinixatioD  with  acids  after  fusion;  the 
effect  of  fusing  upon  specific  gravity  and  index  of  reiraction.  See  bach,  Iiiaug.-Dia8.  Heidelberg, 
1906 ;  Centralbl.  Min.,  774,  1906. 

The  alteration  of  pyrope,  "  kelypkiie,"  studied  optically  and  chemically  by  Mriia,  Min.  Mitth  , 
19,  111,  1899,  showing  that  it  is  composed  of  an  iron-poor  bronzite  or  enstatite,  a  monoctinte 
pyroxene,  picotite  and  nomblende ;  on  the  artificial  alteration  of  garnet  to  epidote;  t.  Fedorov, 
[Add.  g^l.  et  min.  Russie,  8,  33,  1905] ;  Zs.  Kr,  44,  91. 

Graphitic  essonite  from  Barkhamstcd,  Conn.,  Am.  J.  Sc.,  14,  234,  1902. 
Occurrence  at  Heidelbacb,  Saxony;  Bergt,  Ber  Abb.  Naturwiss.  Ges.  Isis,  Dresden,  24, 1903. 
Vvarovile.  —  From  Kunsiftrvi,  Sweden,  with  ana!.;  BorgstrOm,  Geo!.  F6r.  F6rh.,  23,  560, 1902. 
New  localities  in  the  Urals;  Worobieff,  [Verb.  russ.  min.  Ges.,  42,  Prot.  52, 19051 ;  Zs.  Kr,  43,  71. 

A  brownish-yellow  garnet  in  trachyte  from  Port  CVgnet,  Tasmania,  describea  by  Macleod  and 
White  [Proc.  R,  Soc.  Tasmania  for  1898-1899,  1900,  74];  Jour.  Chem.  See.,  78,  663,  and  named 
johtulonotiie  after  R.  M.  Johnston.    Anal,  given. 

A  pink  grossularite  occurring  in  dodecanedrooa  in  white  marble  at  Xalostoc,  Morelos,  Mexico, 
baa  been  called  variously  fanden^e,  xaloaUxite  and  rosolUe.    See  Spencer,  Min.  Ms^.,  14,  402, 1907. 

Garnieritb,  Min.,  p.  676;  App.,  p.  28.  —  Experiments  concerning  loss  of  water;  ^mbonini. 
[Mem.  Acc.  Line,  6,  344;  6,  102,  1905];  Zs.  Kr,  43,  401.  Occurrence  as  alter&tton  product 
in  New  Caledonia;  Deprat,  C.  R.,  140.  1471,  1905. 

Gay-Lussite,  Min.,  p.  301;  App.,  p.  28. —Crystals  from  Sweetwater  Valley,  Wjroming; 
Farrington,  Bull.  Field  Columbian  Mus.  Geol.,  Series  1,  226,  1900;  Zs.  Kr,  36,  77. 

Georite,  Min.,  p.  384.  —  Crystals  from  Avisisarfik,  Greenland,  with  anal,  by  Qxiisteoaea; 
BOggild,  Min.  GrOnl.,  399,  1905.  Occurrence  (with  anal.)  Harcourt  Town^ip,  Haliburton  Co., 
Ontario;  Evans  and  Bancroft,  Am.  J.  Sc.,  26,  509, 1908. 

Gehlenite,  Min.',  p.  476;  App.,  p.  28.  —  Found  in  granular  aggregates  in  contact  lone  between 
limestone  and  diorite  in  Velardefia  mining  dist.,  Mexico.  Anaf.  gave  SiO„  26.33;  TiO^  0  03; 
A1,Ok  27.82;  FeA.  1  43;  FeO,  0  50;  MnO,  0.01;  MgO,  2.44;  CaO,  39.55;  Na,0,  0.21;  K,0,  0.10; 
H,0,  1.85;  total,  100.27.    Wright,  Am.  J.  Sc..  26,  545,  1908. 

Geikieutr,  App.,  p.  28. — Sustschinsky  has  described  rhombohedral  crystals  from  CeyioQ 
showing  the  forms:  c  (0001),  also  as  parting,  r  (lOll)  only  as  cleavage,  ^  (5058);  axis  e  —  1.370 
and  rr^ «  *94*'  7'  or  corresponding  closely  with  the  species  of  the  Hematite  group  (Mtn.,  p.  210) 
and  pyrophanite  (p.  1045);  G.  -  3.976;  analyses  by  Fr  Kaeppel: 

TiO,  MgO  Fe,0,  FeO 

60.00  29.86  6.90  2.03  -  98  79 

61.32  28.95  7.75  2.03  -  100.05 

Zs.  Kr,  37,  57,  1902. 

Analyses  showing  that  FeO  is  always  present  in  conwderable  amount  and  that  the  formula 
might  better  be  written  (Mg,Fe)H0,.  General  relations  of  ferromagnestan  titanates  diacuMed. 
Crook  and  Jones,  Min.  Mag.,  14,  160,  1906. 
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Geocbokite,  Min.,  p.  143.  —  Analysefl,  Sola,  Sweden,  by  C.  Guillemain,  [Inaug.-Diaa.  Breslau, 
1898],  Zs.  Kr,  33,  75. 

G.  D'Acbiardi  has  studied  the  crystallized  mineral  from  Val  Castello,  Tuscany,  Att.  Soc.  Tosc. 
Mem.  18,  1901,  and  makes  It  isomorphous  with  stephanite.  By  changing  the  orientation  so  that 
(100)  becomes  (001)  the  following  axial  ratio,  near  stephanite,  is  obtained:  S  :  b  :c  =•  0.6145  :  1  : 
0.6797.    Forms  noted  c  (001),  m  (110),  (058),  (067),  (Oil),  (032),  (021),  (225).  (lU). 

Angles  (001):  (032)  =■  *45*  33J';  (001)  :  (Oil)  -  34°  12'.  The  analyses  do  not  confirm  the 
relation  to  jordanite  suggested  by  Solly,  Min.  Mag., 13, 290, 1899,  but  yield  as  formula,  PbgAsSbS,, 

I  S  17,57  Sb  7.78  As  4.47  Pb  70.02  Cu.Pe.fr.  =•  99.84 

Prior,  Min.  Mag.,  13, 186,  1902,  by  a  new  analysis  of  "kilhrickiiale  "  from  ita  original  occur- 
rence, Kilbricken  Mine,  County  Clare,  Ireland;  has  shown  that  it  is  identical  with  the  earlier 
described  geocronite  from  Sala,  Sweden.    Analysis  follows: 

Pb  Sb  As  3 

68.49  9.13  4.59  17.20  -  99.41 

aeorgiadrisite.  A.  Lacrmx  and  A .  de  SchuUen,  C.  R.,  146.  783,  1907;  Bull.  Soc.  Min.,  31, 
86, 1908. 

Orthorhombic.  3:6:2-  0.5770  :  1:  0.2228.  Angles:  (100) :  (010)  -  119"  59';  (Oil)  :  (Oil) 
-  154"  53'.  Forms;  (100),  (010),  (Oil),  (0.11,4),  (451),  (16.5.4),  (4.15.2).  Crystals  small  with 
hexagonal  outline  due  to  development  of  prism  and  brachypinacoid.  Striated  on  top  by  oscill- 
ation of  dome  faces.  Pyramid  faces  small.  H.  =  3.5.  G.  —  7.1.  Resinous  luster.  Color 
white  or  brownish  yellow.    Ax.  pi.  ||  (100);  Bx^e  II  ^.    Ax.  angle  laive. 

Comp.  —  Pb^AsO.),.3Pba,;  Ab,0„  13.28;  PbO,  38.61;  Pb,  35.&;  Q,  12.28. 

As,0,  PbO  Pb  a 

Anal.  :  12.49  38.86  36.38  12.47  -  100.20 

Obs.  Found  on  one  specimen  from  lead  slags  at  Laurium,  Greece,  associated  with  fiedlerita 
and  matlookite.   Named  m  honor  of  M.  Geo^ulte,  Director  of  mines  at  Laurium. 

Gbrhardttte,  Min.,  p.  872.  —  A  bright  green  coating  on  the  granite-porphyry  cliffs  in  Chase 
Creek  C^yon  at  Metcaii^  Arizona,  was  found  to  consist  of  a  nitrate  and  chlonde  of  copper;  the 

Jresence  of  gertiardtite  with  atacamtte  is  inferred.  Lindgren  and  Hillebrand,  Am.  J.  Sc.,  18,  460, 
904. 

GiBBSiTE,  Min.,  p,  254;  App.,  29.— Anal,  from  Kleln-Tresny,  Mfthren;  Kovflf  Abh.  bOhm]. 

Ak  ,  28,  1899);  Zb.  Kr.,  34,  705. 

Occurs  in  nodular  plates  at  Kodikanal,  Palni  Hills,  Madras,  India.  Analysis  agrees  with  accepted 
fonuula;  Warth,  Min.  Mag.,  13,  172,  1902.  Occurs  with  manganese-ore  (pyrolusite  and  wad) 
.in  part  radiate-fibrous,  in  part  in  minute  tabular  crystals  at  Talevadi,  Bombay  (anal,);  also 
amorphous  from  Bhekowli,  Satara  distr.  (anal.);  L.  Leigh  Fennor,  Rec.  G.  Surv.  India,  34,  167, 
1906. 

GiorgiOllte.  A.  hacroix,  Bull.  Soc.  Min. ,28,  198,  1905;  C.  R.,  140, 1308,  1905.  S^ine  crusts 
observed  by  Fouqu^  (Santorin  et  see  firuptions,  p.  213,  1879)  at  the  surface  of  lava  at  Aiphrofissa, 
Santorin,  as  a  result  of  the  eruption  of  1866,  have  been  examined  by  Lacroix.  They  consist 
essentially  of  sodium  chloride,  containing  small  quantities  of  carbonate,  sodium  sulphate  and 
magnesium  chloride.  Magnesium  carbonate  was  observed  both  as  a  fine  white  powder  and  also 
as  a  light  white  flocculent  mass.  Dried  at  KX)"  they  yield  water  and  are  hence  inferred  to  be  basic 
carbonates  of  magnesium.  '  The  white  powder  is  made  up  of  minute  radiated  spherules,  isolated 
:and  in  groups;  these  yield  a  black  cross  in  parallel  polarized  light,  with  a  birefrm^nce  of  0.08  to 
0-09,  positive  in  the  direction  of  the  fibers.  This  substance  is  inferred  to  be  identical  with  a  sub- 
stance obtained  by  Fritsche  and  having  the  composition  4M^CO,.Mg(OH),.4H,0.  This  imper- 
fectly investigated  mineral  is  called  giorffiosile  after  the  Giorgios. 

The  white  flocculent  mass  is  regarded  as  probably  hydromagnesite. 

QiSMONoiTE,  Min.,  p.  586;  App.,  p.  29.  — Analsrses  of  material  from  Nicolstadt  near  Lieg- 
nitz,  Silesia,  by  Sachs ;  Centralbl.  Min.,  215, 1904,  and  from  Vallerano,  Capo  di  Bove  and  Mostacci- 
ano,  near  Rome,  by  Zambonini,  Jb.  Min.,  2,  91,  1902,  lead  to  the  formula  CaAljSijOK.4HjO. 

Occurs  as  alteration  product  (zeagonite)  of  nepheline  from  Ldbau,  Austria;  "niuguU,  Jb. 
Min.,  8,  65,  1900. 

Glasbrite  —  aphtitilaliie,  which  see. 

Gladberite,  Mid.,  p.  898;  App.,  p.  29.  — Crystals  from  Hallstattand  from  Dilmberge  near 
Hallein  described  by  Koechlin,  [Ann.  Hofmus.,  Wien,  15,  103  and  149,  1900);  Za.  Kr^  36,  637. 

Opal  pseudomorphic  after  glauberite(?)  from  White  Cliffs,  N.  S.  W.;  Anderson  and  Jevons,  [Rec 
Aua.  MuB.,  6,  31,  1905];  Min.  Mag.,  14,  197. 
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Conditions  of  fonnation  discussed;  van't  Hoff  with  Chiaiavidb,  Fanm,  d'Ana,  Bar.  Ak. 
Beriin,  SiO,  1899;  1000,  1903;  478,  1905;  218,  1006. 

ProboUe  oceuneDce  in  fumarolea  of  Mt.  Fd4o,  MartiDique;  Laeroix,  Bull  Soe-  Wd.,  SB,  60^ 
1906. 

Glaucochroite,  App.,  p.  29.  —  Described  by  Penfield  and  Warren  in  Am.  J.  Sc.,  8, 343. 1889. 
Optical  detenuinatioQ  cave:  Ax.  pi.  |J  c  (OOL),  Bxa  X  6  (010),  double  refraction  negative;  2Em  — 
121"  30',  ^Vy  -  60»  Sf;  indices  a  -  1.686.  B  1.722.  y  -  1.735.  The  above  are  near  the  valvci 
for  monticeinte  deduced  by  Penfield  and  Forties.  Am.  J.  Sc  ,  60,  135,  1896. 

Gi^DCONiTE,  Min.,  p.  683;  App.,  p.  29.  —  General  study  concerning;  Collet  and  Lee,  [Proc- 
Roy.  Soc.  Edinburgh,  26,  238, 1906]:  Zs.  Kr.,  46,  302;  C.  R..  143,  096, 1906. 

Anal,  from  near  Grodno,  Russia  ;SminiofF.  [Ann.  GfoI.Hio.RusB..  7,  28, 1904] ;  Zs.  Kr ,  43,  77. 

Gladcophane,  Min.,  p.  399;  App,,  p.  29.  —  Study  of  crystals,  with  analysis,  from  Chatey- 
roux  in  Gressoney,  Piedmont;  Zambonini,  Rend.  Acc.  Line..  11,  (1),  204, 1902;  from  New  Jenej; 
Prather,  Jour.  Geol.,  13,  509,  1905. 

Occurrence  of  var.  "  rhodusite  "  from  Aaskys  river,  Minassinsk,  Siberia,  with  analyses  and  dis- 
cussion of  chemical  composiUon;  Iskilll,  Zs.  Kr.,  44,  370,  1907. 

Chemical  study  of  elaucophaDe  schists  from  many  localities;  Washington,  Am.  J.  Sc.,  11, 
35,  1901;  from  Conandale  Range,  Queensland;  Jensen,  Proc.  Linntean  Soc.  N.  S.  W.,  33,  (1},701, 
1907;  paragenesis  of  minerals  in  glaucophane  rocks  in  Califoroia  discussed  by  Smith,  Proc.  Am. 
Phil.  Soc.,  46.  183,  1906;  anal,  of  glaucopbaQe  from  rocks  at  Lavintsie.  Bagnetal,  Wallis, 
Switzeriand;  Grubenmann,  Festschr.  von  Hany  Roaenbusch,  1906.  p.  1. 

Olendonite.  —  Name  suggested  for  caldte  pseudomorohs  after  daubeiite  in  various  localities 
in  N.  S.  Wales,  after  original  locati^  of  Qlendon ;  David,  Taylor,  Woolnoui^  and  Foxail,  (Ree. 

Geol.  Sur.  N.  S.  W.,  8.  161,  1905];  Zs.  Kr,  43,  622. 

Gmelinite,  Min.,  p.  593;  App.,  p.  29.  —  Crystals  from  Scottish  localities;  Goodchild,  [Tiaos. 
Geol.  Soc.  Glasgow,  12,  SuppL,  1-68,  1903];  Zs.  Kr.,  46,  307. 

Occurrence  (with  anal.)  at  Kurzi  south  of  Sympheropot,  Taurien,  and  on  Commordor  idand, 
Bering  Sea,  Russia;  Feismann,  Centralbl.  Hin.,  673,  1906. 

From  Aci  Castello;  Di  Fmneo,  Att.  Acc.  Unc ,  13,  (1),  640.  1904. 

Gold,  Min.,  p.  14;  App.,  p.  29.  — Crystals  from  Wemyi,  Lena  gold  district,  Siberia;  Samoi- 
lofF,  [Ver.  russ.  min.  Gesells.,  43,  237, 19061;  Zr.  Kr.,  44,  87:  from  Pralorgnan,  Vald'AosU,  Italy; 
Miilosevicb,  Rend.  Acc.  Line,  16,  (1),  S20,  1906;  from  Brusson.  Val  d'Aosta;  Colomba,  AU. 
Acc.  Torino,  42,  904,  1907. 

Structure  planes;  MUg^,  Jb.  Mtn.,  2,  55,  1899. 

Nuggets  with  concentnc  structure,  from  New  Guinea;  Liversidge,  Proc.  Roy.  Soc.  N.  S.  W., 
40,  161,  1906;  also  internal  structure  of  some  cr^tals.  ibid.,  41,  143,  1907. 
Gold  in  meteorites;  Liversidge,  Proc.  Roy.  Soc.  N.  S  W.,  Sept.,  1902. 

G0LD6CHUIDTITB,  App.,  p.  30.  —  Shown  by  Palache,  Zs.  Kr.,  34,  542,  to  be  identical  with 
sylvanite,  (100)  on  goldscbmidtite  becoming  (101)  on  sylvanite.  Tbe  position  of  a  number  of  the 
goldschmidtite  forms  was  due  to  twinning. 

Georeeixite.    E.  Hussak,  Min.  petr.  Mitth.,  26,  338,  1906. 
Microcrystalline,  in  rolled  pebbles. 

H.  -  6.  G.  from  3.036  to  3.123.  Luster  non-metallic,  jasper-like  on  fresh  fracture.  Color 
various  shades  of  brown  and  white.    In  thin  section  appears  as  an  aggre^te  of  small  coloriess 

irregular  grains,  with  brown  powder  between.  Optically  uniaxial  and  positive.  Index  of  refrac- 
tion, 1.6253  (Gaubert,  Bull.  Soc.  Min.,  30,  108,  1907).  Weak  double  refraction.  Composition, 
(Ba,Ca,Ce)0.2AljO,  PiO,  5H,0.    Analyses  (by  G.  Florence  of  material  from  Rio  Abaetd)  gave: 


SiO, 
1.66 

22.74 

Al,0, 

BaO 

CaO 

CeO 

TiO, 

H,0 

1. 

36.00 

15.42 

3.65 

1.56 

0.67 

14.62  - 

99.20 

la. 

22.48 

37.68 

16.60 

3.82 

1.67 

15.74  - 

100.00 

2. 

6.60 

1.67 

21.47 

35.20 

15.30 

2.24 

2.36 

0.76 

14.73  - 

100.21 

2a. 

23.62 

38.66 

16.76 

2.46 

2.67 

16.14  - 

100.00 

Analyses  la  and  2a  are  recalculated  from  1  and  2  by  subtracting  the  SiO,,  Fe,0,  and  TiO,  as 
impurities.  Qualitative  tests  showed  SrO  in  some  specimens.  (%cuia  as  rounded  pebbles  in 
the  diamond  sands  of  Brazil,  commonlpr  called /anu.  Named  from  H.  Gorcdx,  the  first  direiAor 
of  the  School  of  Mines,  Ouro-Preto,  Mtoas  Geraes. 

G08LARITB,  Min.,  p.  939:  App.,  p.  30.  —  Cuprogotlarite  is  a  variety  containing  co[>per  d»* 
scribed  by  Rogers,  Kansas  Univ.  Q.,  8,  106.  1899.   Ooeun  as  a  tianaluemt  l^t  greenidi  blue 
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f  nentiUtioD  oo  the  mil  of  an  abandoned  lioe  mine  at  Galena.  C^iokee,  Kansas.  H.  —  2.  On 
expoMire  to  the  air  loses  part  of  its  water  and  becomes  white.  Analysis: 

SO,  ZnO  CuO  FeO  H,0  Insol. 

[27.02]  23.83  6.68  0.13  41.70  0.fi8  - 100 

GOTRiTB,  Hin.,  pp.  247,  1036.  —  CiystaUogiaphio  and  optical  studies;  Cesiro  and  Abraham, 
Bull.  Acad.  Roy.  d.  Belg.,  179,  1903. 

Oraftonlta.   S.  L.  Per^td,  Am.  J.  So..  9,  20, 1000. 

Honoclintc.  Axes  d  :  &  :  c  -  0.886 : 1  : 0.582;  ^  -  66".  Fonni:  a  (100),  b  (010),  m  (110), 
1(120),  n(130),  <<(011),  e(021),  p  (111).  Fundamental  measurements  only  approximate; 
6Ad  -  62*;  bAm  -  51*. 

In  rough  composite  crystals  in  which  the  eraftonite  ia  closely  interlaminated  with  a  pale- 
'  ^reen  tripEylite,  the  latter  usually  dark  from  alteratioo.  The  plane  of  lammation- is  parallel  to 
o  (010)  of  the  graftonite,  the  two  minerals  being  inteigrown  in  such  a  way  that  the  macro-axis 
of  triphylite  Is  parallel  to  the  clioo-axis  of  graftonite  and  (102)  of  the  former  coincides  with  (010) 
of  the  latter. 

H-  —  5.  G.    3.672.    Luster  vitreous  to  resinous.  Color  when  fresh,  a  delicate  salmon-pink, 
resembling  Uthiophilite  (but  usually  dark  from  alteration). 
Composition,  R>F^O,,  with  R  -  Fe,  Hn  and  Ca. 

Analyses,  1,  Penneld,  on  the  fresh  mineral;  2,  Ford,  material  partly  altered  and  oxidised: 

P,0,      Fe,0,     FeO     MnO     MgO     CaO      Li,0     Na,0      K,0  H,0 

1.  41.20      . . .      30.65     17.62     0.40      0.23      0.33  *    0.75  -  100.18 

2.  40.80     10.16     24.28     16.38     . . .       7.25       . . .       1.15      0.14      1.17  - 100.33 

*  Containing  some  Na^O. 

6.  B.  darkens  and  fuses  at  2  to  a  slightly  magnetic  dobule;  gives  a  bluish  green  color  to  the 
flame;  reacts  for  manganese  with  sodium  carbonate.    Readily  soluble  in  hydrochloric  add. 

From  the  south  side  of  Melvin  Mountain  five  miles  west  of  Grafton,  New  Hampshire;  occurs 
sparingly  in  a  p^;matite  vein  with  beryl,  black  tourmaline,  garnet,  etc. 

Grabauite,  Min.,  p.  1020;  App.,  p.  30.  —  From  study  of  occurrence  in  Ritchie  Co.,  W.  Va., 
thouiriit  to  be  an  oxidation  pioduci  of  petroleum;  White,  Bull.  Geol.  Soc.  Amer.,  10,  277,  1899; 
Zs.  Kr.  34,  205. 

Onuididierite.  A.  Lacroix,  Bull.  Soc.  Min..  25,  85.  1902;  27,  259,  1904;  C.  R.,  137, 
■582, 1903. 

Orthorbombic.  In  anhedral  elongated  individuals  up  to  8  cm.  In  length;  these  show  two 
cleavages  in  the  zone  of  elongation,  a  (100)  and  b  (010),  the  former  more  perfect. 

G.  —  2.99.  Luster  vitreous,  on  the  cleavage  surface  a  somewhat  pearl^.  Color  Muish  green. 
Extinction  parallel.  Ax.  pi.  ||  c  or  transverse  to  the  direction  of  elongation.  Bx^  -L  a.  Bire- 
fringence negative.  Indices  (Na)  a  -  1.6018,  ^  =  1.6360,  y  -=  1.63S5.  2VNa.  -  30*16'.  Also 
by  measurement  2  ENa  -  49°  30'.  2Egr  -  52°  (Tl.).  Dispersion  <  v.  Strongly  pleochroic, 
with  a  >  3  >  y.  In  thin  sections  coloness  in  direction  of  elongation,  blue  and  green  transverse 
to  this.  Set^oos  normal  to  an  optic  axis  showing  blue  brushes  on  a  white  ground,  belonging  to 
the  same  type  as  andalusite. 

Composition,  a  basic  silicate,  calculated  fonnula  7SiO»ll(AI,Fe)iO»  7(Mg,Fe,C;a)0,  2(Na, 
K,H),0. 

Analysis,  raani: 

SiO,       AUO,      Fe.0,      FeO      MgO       CaO     Na^       K,0  H,0 

20.90      52.80       6.60        4.86      9.65       2.10      2^2       0.40       1.25  -  100.78 

B.  B.  infusible;  unattacked  by  acids. 

Occurs  as  an  accessoiy  constituent  of  a  pegmatite  and  an  wlite  from  the  faults  of  Andraho- 
mana,  near  Fort  Dauphm,  in  the  extreme  southern  part  of  Madagascar.  It  is  associated  with 
quartz,  orthoclase  and  microcllne,  almandite,  spinel,  also  blotite  and  andalusite;  encloses  the 
other  rock  elements  in  a  poikilitic  manner.  Grandidierite  is  easilv  altered,  passing  into  a  green 
fibro-lamellar  substance  apparently  related  to  kryptotite.  Namea  after  M.  Alfrra  Qrandldier, 
who  has  described  the  geography  and  natural  history  of  Madagascar. 

Graphite,  Min.,  pp.  7,  1036;  App.,  p.  31.  —  Description  of  occurrences  in  Styria  and  in 

■      —  ■     ■    -.XAh"   •  "■        '  ~   


Ceylon;  Weinschenk,  [Abh.  beyer.  Akad.  Wiss.,  21,  233  and  281,  1900];  Zs.  pr.  Geol.,  1900,  8, 
36  and  174;  Zs.  Kr.,  36,  316.   In  basalts  of  lower  Rhine;  Brauns,  Centralbl.  Hin.,  97, 1908. 

Oreenalite.    C.  K.  LeUh,  Mon.  43,  U.  S.  G.  S.,  1903. 

Name  given  to  a  green  hydrated  ferrous  silicate  occurring  in  the  "form  of  granules  fn  the 
cherty  rocks  associated  with  the  iron  ores  of  the  Mesabi  distnct,  Minn.  Resembles  glauoonite 
'(and  was  originally  called  so)  but  shows  no  potash. 
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Greenockitb,  Min.,  pp.  69,  1036;  App.,  p.  31. — On  calcite  from  Joplio,  Mo.;  Cornvall, 
'  Am.  J.  Sc.,  14,  7,  1902.   Occurrence  witti  Bnntbsonite  at  Mcmteveoefaio;  Lbviaato,  Rend.  Aee. 
line.  12.  (2),  642,  1903. 

GuARiNiTE,  Min.,  p.  717;  App.,  p.  31.  —  Disciuaion  of  ohem.  comp.  by  Zamboaini;  GentnlU. 
Hin.,  524  and  667,  1902.  Ciystals  studied  gave  axial  ratio:  Sib:h  -0.99268  :  1  : 0.3TQ06. 
Q.  between  2.9  and  3.3.  Doubfe  refraction  like  that  of  quartz.  2V  —  near  90**.  Axial  pi.  i  t 
Bxa  —  a.  Strong  dispersion  p  >  v.  Heochnnsm  a  —  canary  ^llow;  b  «  ctdoilesB;  c  —  vetj 
pale  yellow.    Axtal  ratio  uid  optical  properties  agree  closely  with  those  of  danburite. 

GuMMiTE,  Min.,  p.  892;  App.,  p.  31.  —  Ratio  of  jadium  to  uranium;  Boltwood,  Am.  J.  Sc. 

18,  97,  1904. 

Gtpsum,  Min.,  p.  933;  App.,  p.  31. — Oryst. — Crystals  from  Lebo,  Coffey  Co..  Kansas; 
Rogers,  Am.  J.  Sc.,  9.  364,  1900;  from  Tarajungiteok,  Godhavn  District,  Greenland;  Steenstnip, 
[Medd.  om  Gronl.,  24,  294,  1900|;  from  the  Bad  Lands,  So.  Dakota,  with  (13.7.0);  Roeen, 
Sch.  Minea  Q.,  23,  133,  1902;  from  Ballabio,  with  new  forms  (2l2),  (313);  Artini,  Rend.  Rot. 
Inst.  Lomb.,  36,  1181,  1003;  sand  crystals;  Delkeskamp,  Zs.  fOr  Naturwiss.,  Halle,  75,  1^ 
1902;  crystals  from  dolomite  limestone,  Wietze,  Hannover;  Hdfer,  Ber.  Ak.  Wien,  113,  (1),  169, 
1904;  crvstal  from  Bellisio,  with  (314);  Cesiiro,  Bull.  Ac.  Belg..  140,  1905;  from  marble  of  Car- 
rata;  D'Acbiardi,  Att.  Soc.  Tobc.  Sc.,  Mem.,  21,  1905;  unusual  ciystals  from  salt  brings  at 
Fachpadra,  Jodhpur,  Rajputana;  Fermor,  [Rec.  GeoL  Sur.  India,  32,  231,  1905];  Zs.  Kr.,  43, 
620;  crystals  from  Igm^nd,  Hungary;  Torborffy,  Fsldt.  KOzl..  37,  312,  1907;  crystals  from 
sulphur  caves  near  I^mano,  Siena;  Hanasse,  Att.  Soc.  Tosc,  23,  1907.  Microscopic  stud;  of 
the  crystallization  of  gypsum;  Maschke  and  Vater,  Zs.  Kr.,  33,  57;  crystals  from  Cetine  di  Co^ 
toroiano,  Siena;  Viola,  Rend.  Acc.  Line,  17,  (1),  501,  1908.  Etched  crystals;  Wiegers,  Zs.  far 
Naturwiss.,  Halle,  73,  266,  1900.  Naturally  etched  crystals  from  Kommem,  Bohemia;  Muhl- 
hauser,  Min.  Mitth.,  i^D,  367,  1901.  Etching  figures,  natural  and  artifidal,  fail  to  show  the  ex- 
istence of  a  plane  of  symmetry;  Viola,  Zs.  Kr.,  36,  220,  1901. 

Dispersion;  KOnig,  [Ann.  d.  Phys.,  69,  1,  1899);  Zs.  Kr.,  36, 193.  Effect  of  low  temperattua 
upon  optical  propeHiea;  Panichi,  [Mem.  Acc.  Line,  4,  389,  1902];  Zs.  Kr.,  40,  88. 

Occ.  at  Celine  di  Cortorniano,  near  Rosia,  Siena;  Pelloux,  Rend.  Acc.  Line,  10,  (2),  10, 1901; 
in  Kansas;  Grimsley  and  Bailey,  Uni.  Geol.  Sur.  Kansas,  6. 

Conditions  of  formation  discussed;  van't  HoS  with  Armstrong,  Hiurchsen,  Weigeit,  Ber. 
Ak.  Beriin,  559.  1000;  570.  1140.  1901. 

Gyrolite,  Min.,  p.  566.  Study  of  crystals  frcnn  Niakomat  and  other  Greentand  localities 
by  BOggild,  Medd.  om  GrOnl.,  34. 93, 1908,  gave  the  following  new  facts:  Crystallization  ttaombohe- 
drel  tetartohedral.  Axis  c  -  1.9360.  Forma  c(0001),  rdOIl),  u(10l2).  Angles:  r :  c  -  «65" 54' ; 
11  ■  c  —  48°  11'-  Crystals  small  hexagonal  plates,  with  curved  faces  giving  inexact  measure- 
ments. Crystals  easily  etched,  figures  showing  tetartohedral  symmetry.  Cleavage  per.  I  c(0001]. 
Six  rayed  percussion  fig.    Optically  — .    «  =  1.5645.    <  —  1.5590. 

Anal.:  SiO,,  54.83;  AlA.  4.58;  CaO,  31.15;  Na,0,  1.74;  H,0,  8.14;  total.  100.44. 

Discussion  of  relations  to  other  occurrences  of  gyrolite  and  other  similar  set^tea.  D» 
mineral  from  Niakomat  has  been  described  as  a  new  species,  reyerile,  which  see. 

New  occurrences  in  Scotland;  Currie,  Min.  Mag.,  14,  93,  1905.  Occurrence  (with  anal.) 
in  diabase  from  Mogy-guassil,  Sao  Paulo,  Brasil;  Hussak,  Centralbt.  Min.,  330,  1906. 

Thought  to  be  indentiod  with  xeopbyllite;  Comu,  Ceotralbl.  Min.,  80.  1906. 

Hackmanite.   L.  H.  BorgatrOm,  Geol.  FOr.  Fflrfa.,  33,  563, 1901;  Zs.  Kr.,  37, 284. 

Isometric;  in  dodecahedrons. 
H.  -  5.    G.  -  3.32  —  3.33. 

Color  reddish  violet,  becoming  coloriesa  on  exposure  to  daylight.  Transparent  and  isotnqfnc. 
Refractive  index  (Na)  -  1.4S68. 

Ciomposition :  —  Member  of  sodalite  group.  It  may  be  r^rded  as  a  sodalite  with  6.23  p.c 
of  "  white  ultramarine  compound  "  NajAl(NaS)]Al,(Si04),  of  Bragger  and  B&chstrOm  (Zt. 
Kr.,  18, 223, 1800). 

AnalysiB: 

SiO,  A1,0,  Fe,0,  CaO  Na,0  K,0  O  S 
i  36.99  31.77   0.17    0.05  25.84  0.16  6.44  0.39  -  101.81  less  O  (-  Q.S)  1.64  -  100.17 

Soluble  in  dilute  hydrochloric  acid  with  evolution  of  HtS  and  the  sepamtion  of  a  amall  amoust 

of  flocculent  silica. 

Occurs  in  the  rock  called  tawite  (W.  Ramsay)  from  the  Tawa  valley  in  the  Lujaur-Urt  on  the 
Kola  peninsula,  Lapland:  Tawite  consists  of  hackmanite  with  sgirite,  also,  as  accessories,  nepbe- 
Ute,  allute,  microdine,  eudialyte,  etc.   Sometimes  altered  on  the  exterior  to  natrolite. 

Named  after  Dr.  Victor  Hackman. 
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Haidinqeritb,  Hin.,  p.  827.  —  Artificial  production;  de  Schulten,  Bull.  Soc.  Hin.,36, 18, 1903; 
alao  of  the  corresponding  barium  and  strontium  compounds;  id.,  ibid.,  27, 104,  1904. 

Halite,  Min.,  pp.  164,  1036;  App.,  p.  32.  — Crystals  from  Sicily  with  pseudo-rhombohedral 
symmetry;  Audr^,  Centralbl.  Min.,  88,  1904.  Influence  of  variouB  dissolved  salts  on  the  crystal 
form  of  sodium  cbloride;  KOrbs,  Zs.  Kr.,  43,  451,  1906. 

Detemiination  of  refractive  index  from  Stassfurt,  colorless  and  blue;  Dudenhausen,  Jb.  Min., 
1.  22,  1904.  Artificial  dichroismof  blue  halite;  Siedeutopf,  [Verb,  deutach.  phys.  Ges.,  621. 10071; 
Jb.  Min.,  1,  57,  1908. 

Cause  of  blue  color;  Ochsenius,  Centralbl.  Min.,  381, 1903;Focke  and  Bruckmoser,  Min.  Mitth., 
26,  43,  1906;  Corou,  Jb.  Min.,  1,  32,  1908. 

Analyses  of  occurrences  in  recent  lavas  from  Vesuvius;  Casoria,  [Ann.  R.  Scuola  sup.  di  ^rie. 
di  Portici,  4,  1,  1903) ;  Zs.  Kr.,  41, 276;  also  Biauns;  Centralbl.  Min.,  321, 1906;  and  Lacroix,  Bull. 
Soc.  Min..  30,  239,  1907. 

Deformation  under  pressure;  Rinne,  Jb.  Min.,  1,  114,  1904. 

Cubic  ctystats  founcf  in  volcanic  ash  from  Mt.  Pel^,  Martinique;  Lacroix,  Bull.  Soc.  Min.,  38, 
68, 1905.   Occurrence  in  Bilma  oasis,  Sahara  desert;  Lacroix,  ibid.,  SI,  40,  1908. 

Hallotsite:,  Min.,  p.  688.  —  Anal,  from  Edwards  Co.,  Texas;  var.  teminite  from  Ventura  Co., 
Calif.;  Merrill,  U.  S.  Nat.  Mus.  Rep.,  (2),  330, 1899;  Zs.  Kr.,  86,  73.  Chem.  constitution;  HoNeil, 
Jour.  Amer.  Chem.  Soc,  28,  593,  1906. 

Occurs  somewhat  abundantly  as  a  pink  clay  (anal.)  at  the  tepidolite  mine  near  Pala,  San  Diego,. 
Gal. ;  Schaller,  Am.  J.  Sc.,  17, 191, 1904. 

Hauunite,  Min.,  p.  762.  —  Suf^ted  by  Prior,  Min.  Mag.,  12,  249,  1900,  that  hamlioite 
florencite,  plumbogummite,  beudantite  and  svanbergite  are  m^bers  of  one  group,  aa  follows: 

r  Ar' 

HamUnite  2Si0.3AI,0,.2P,0,.7H,0  ST"  2'        e  -  1.1353 

Svanbergite  2SiO.3AL0,.P^v28O..6H,0        89»  26'       l~  1.2063 

Plumbogummlte  2Pb0.3Al,0^.2PjOy7H^   

Beudantite  2Pb0.3Fe,0,.P,0,.2S0^6H,0       88"  42'       ^  -  1.1842 

Florencite  Ce,0,.3Al,0,.2P,0,.6H,0  88"  66'       i  -  1.1901 

Identified  in  the  diamond-bearing  sands  of  the  Serra  de  Congonbas,  Diamantina,  BradI; 
Hussak,  Ann.  Nat.  Hofmus.,  10,  93, 1904;  Am.  J.  Sc.,  19.  202, 1905. 

Material  from  Binnenthid,  Switzerland,  described  originally  by  Solly;  Nature,  71,  118;  Min. 
Mag.,  14,  80,  1905,  as  a  new  species  and  named  bowmanile,  was  proven  oy  Bowman ;  Min.  Mag., 
14,  389,  1907,  to  be  identicaf  with  hamlinite.  Occurs  in  small  honey-yellow  crystals  forming 
either  hexagonal  plates  or  combinations  of  rhombohedron  and  base.  Some  of  the  plates  show  in 
convergent  polarized  light  a  division  into  six  triangular  biaxial  sectors,  showing  that  the  mineral, 
is  pseudo-hexagonal.    Analyses  given. 

Hunpdenita.  Name  given  to  serpentine  occuninK  at  Chester,  Mass.,  enclosing  sei^Kntine 
pseudomorphs  after  olivine  (hampehirite) ;  Roe  and  rusons,  Bull.  Minn.  Acad.  Sci.,  4,  2,  268, 
276,  1906;  and  Falache,  Am.  J.  Sc.,  M.  491,  1907. 

Ebunpshirite,  see  under  ChryaoHte. 

Hancockite,  App.  I,  p.  32.  —  Described  by  Penfield  and  Warren,  Am.  J.  Sc.,  8,  330,  18M. 

Approximate  measurements,  on  crystals  elongated  1|  yielded  the  angles:  ee(001  A  101)  — 36"  15', 
CO  (101  A  100)  -  30"  45',  cr  (001  A  iOl)  =  63**,  nn'"  (111)  A  (111) -"67*;  these  are  near  the  cor- 
responding angles  for  epidote.    Analyses  by  Warren  yielded: 

SiO,     A1,0,        Fe,0,   Mn,0,       PbO   MnO    MgO     CaO     SrO  H.0 

1.  30.99     17.89     (1)12.33     1.38     (1)18.53    2.12     0.52      11.50    3.89     1.62  -  100.77. 

2.  30.88     17.99         12.96     ....         17.47    2.96*    1.02  15.33  1.62 

*  Mn,0,  not  determined. 

II  III      III  II  lit  in 

The  formula  is  that  of  epidote,  R(R0H)R,(Si0«),;  hen  R  -  Pb,  Ca,  Sr,  Mn  and  R  -  AI,  Fe 
III 
and  Mn 

Hannatite,  Min.,  p.  832.  —  From  guano  deposits  in  Australia,  with  analysis;  UaelTor,  dwnu 
News,  86,  181.  217,  1902. 
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Hardtbtoniti,  App.,  p.  32.  —  Wtdff  ham  detennined  the  indiee*  of  refmction,  m  foUom: 
-  1.6091,  «Nft  -  1.6668;  i*U  -  1.6768,  cu  -  1.0647. 
A  new  analysia  gave: 

SiO,     A1,0,     Fe,0,       ZnO     MnO       CaO      MgO        K,0    Na,0  Ign. 
37.78     0.91       0.43       23.38      1.26       34.22      0.26         0.78    1.10       o!34  <-  100.46. 

The  alkaliefl,  not  shown  in  an  eariier  analyni,  may  be  due,  at  least  in  part,  to  impurities.  Pn>e. 
Amer.  Acad.,  S6,  113,  1900. 

Haruotoui:,  Min.,  p.  581;  App.,  p.  33. — Ctystals  from  Sarrabus,  Sardinia;  D'Adiiardi, 
Mem.  Soc.  Tosc,  17,  1900;  from  Scottish  localities;  Qoodehlld,  [Tians.  Geol.  Soc.  Gla^ow,  U, 

Suppl.,  1-68,  1903];  Zs.  Kr,  45,  306. 

HartUte.    E.  Huuak,  Min.  Mittb.,  36,  339,  1006. 

Hexagonal.    OccasionaUy  in  microaoopic  eiyatala  with  hexagonal  cross  section,  llieioerjatal- 

line,  in  rolled  pebbles. 

H. -4.5-5.    G. -3.21.  Luster  non-metallic.  Color  flesh-red.  Beldom  yellow  or  white.  IntUn 
section  appears  as  an  aggregate  of  small  colorless  grains  and  otystals. 
Opti(»tly  uniaxial  and  positive. 
Composition,  (Sr,Ca)0.2 Al,0,.  P,0,.SO,.6H,0. 
AnaljrBis  by  G.  Florence  of  material  from  Rio  Sao  Jose  gave: 


1. 
2. 


P.O. 
21.lV 
21.64 


80, 
11.78 


33.36 
34.40 


SiO 
16.80 
17.17 


CaO 
2.80 
2.19 


CeO 
1.02 


TiO, 
1.42 


12.63  -  100.03* 
12.81  -  100.00 


*  Summation  of  anal.  1  is  nven  by  author  as  100.27.   Probably  there  Is  a  misprint  in 
percentage  of  CaO  which  should  read  2.14  in  order  to  account  for  CaO  —  2.19  of  anal.  2. 

Analysis  2  is  recalculated  from  1  by  deducting  the  CeO  and  HO,  as  impurities. 
Occurs  in  the  diamond  sands  of  Brazil  as  rounded  jpebbles,  commonly  called /awu. 
Named  from  F.  Hartt,  the  first  director  of  the  Geologtcal  Survey  of  Biaill. 

Hatch ETTOLiTE,  Uio.,  p.  727.  —  Possible  occurrence  on  Ut.  Bity,  Uad^ascar;  lAcraix,  Bull. 

Min.  Soc,  31.  246,  1908. 

HAnERiTi:,  Mia.,  p.  87. — Belonging  to  tetartohedral  class  of  isometric  sjrstem;  Scaeebi, 
/Rend.  Acc.  Sci.  Napoli,  6,  164,  ISOOh  Kr.,  34,  294.  Ciystals  from  Raddusa  with  ne\r  form, 
^  (477);  Goldschmidt  and  Schroder,  Zs.  Kr.,  46,  214,  1908. 

Chemical  reactions  between  hauerite  and  metals  at  ordinary  temperatures;  StrQver,  Centralbl. 
Min., 257, 1901 ;  Rend.  Acc.  Line,  10,  (1),  124,  1901 ;  studycontinued with  reactions  between  iron 
sulphides  and  various  metals;  id.,  Centralbl.  Min.,  401,  1901;  action  of  potassium  chlorate  upiHi; 
Spena,  Att.  Acc.  Torino,  48,  April,  1008. 

Haubuannite,  Min.,  pp.  230,  1036;  App.,  p.  33.  — Cnratals  from  BniO; 

Koechlin,  Min.  Mitth.,  37,  260,  1908. 

HaOynitb,  Min.,  p.  431;  App.,  p.  33.  — Variation  of  refractive  iodioes 
with  Tariation  in  composition ;  Gaubert,  Bull.  Soc.  Min.,  28, 188, 1905. 

Hatebinb,  see  BtckUiU, 

Bellandite.  W.  C.  Brdgger,  [Nyt  Mag.  f.  Naturv,  Christiania.  41,  213, 
1903];  Zs.  Kr.,  42,  417,  1906. 

Monoclinic.  Axes  <i  :  b  :  e-  2.0646  :  1  :  2.1570;  ^-109"  45'.  Forms: 
a(lOO),  6  (010),  c  (001);  m  (110),  M120),  o  (540),  n  (320),  x  (lOl),  d  (l02), 
r  (103),  (  (205),  e  (201),  q  {301),o  (Oil),  p  (122).    Angles  mm'"  -  125»  32*. 

7i6-  *  37*  40',  ea'  -  *  28°  20',  a'a"  -  *  39"  30'. 

CtystaU  are  prismatic  in  habit,  being  elongated  parallel  to  k  axis. 
Twins,  tw.  pi.  (1)  c,  in  contact  twins,  (2)  a,  shown  by  twinning  striatioiia 
and  lamellae,  best  seen  in  the  thin  sections. 
H.'  —  5.5.    G.  —  3.70.    Color  nut  brown  to  brownish  red. 
Optically +  .    Ax.  pi.  ±  b.  c  inclined  43}'*  to  c  in  acute  angle  j9.  Axial 
angle  about  80^.    Birefringence  about  0.01. 
II      III  III  III  III 

Composition,  2R0.3R,0,.4SiO,.3H,0  or  either  Ca,R,(R(OH),),(SiO,)4  or  Ca,(R(OH)}«(SiQJl^ 

II  MI 

R  ■>  Ca  chiefly;  R  —  Al,  Fe,  Mn,  and  the  cerium  metals. 


Hellandite 
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Analyses,  1,  O.  N.  Heidenreich;  2,  L.  Aodereen-Aara. 

SiO,   A1,0,  Fe,0,  Mn,0,  Ce,0,  Y,0,  Er,0,  ThOa  CaO  MgO  Na,0  K,0  H,0 

1.  23.55  10.22  2.64    5.69  40.12  10.05..  ..   0.26  0.06    7.55     -  100.14 

2.  23.66  10.12  2.56    5.01    1.01  10.29  15.43  0.62  9.81  0.10  0.23  0.06  11.75*  -  100.55 

*  6.00  p.  c.  by  heating  up  to  500°,  the  remainder  at  red  heat.  5.00  p.  c.  therefore  of  the  water 
content  was  considered  conBtituttonal  and  the  rest  as  due  to  alteration. 

Fuses  in  the  Buoeea  burner  flame.   Easily  soluble  in  HCl. 

Found  in  pegmatite  veins  near  KragerO,  Norway,  assoeiated  with  tourmaline,  apatite,  titanite, 
pbenacite,  thonte,  and  allanite. 

Altera  readily,  chiefly  by  taking  on  more  water,  into  a  yellow  or  white  earthy  mateitai. 
.  PWudomorplu  of  microdine  after  hellandite  were  observed. 

'  Hbhatitb,  Min.,  pp.  213,  1037;  App.,  p.  34.  —  Study  of  ciystaLs  from  various  localities  gave 
^  axis  —  1.3654  as  an  average;  Uelcser,  Zs.  Kr.,  37,  580,  1903;  ciystals  from  .£tna;  Franco,  Att. 
Aec.  Gioenia,  Catania,  17,  1,  1903;  from  Binnenthal,  Switseriand;  Harre,  Zs.  Kr.,  42,  280;  frcnn 
Hinas  Geraes,  Brazil,  showing  rare  scaleoohedron  (62S7)  and  new  one  (13^4) ;  Dufet,  Bull.  Min. 
Soc,  26,  60, 1903 ;  prismatic  crystals  from  Guanajuato,  Mexico;  UcKee,  Am.  J.  Sc.,  17,  241,  1904; 
crystals  from  Aosta,  Italy  (titaniferous);  Miliosevich,  Rend.  Acc.  Line,  16,  (1),  321,  1906;  from 
Fadru,  Sardinia;  Miliosevich,  ibid.,  16,  (1),  632,  1907;  artif.  crystals;  Munroe,  Am.  J.  Sc.,  24, 
485,  1907;  crystals  from  Vesuvius  (eruption  of  April,  1906);  Johnston-Lavis  and  Spencer,  Min. 
Mag.,  16,  60, 1908;  from  Kakuk  Mts.,  Hungary,  with  new  form, (437l);  Ziminyi,  Centralbl.  Sfin., 
3  1908 

Optical  constants;  Forsterling,  Jb.  Min.,  Beil.,  2S,  344, 1908. 

Eisenrose  from  St.  Qotthard  ^ving  black  streak;  Ho^nraad,  Zs.  Kr,  SB,  396.  Parting  on 
hematite  from  Franklin  Furnace,  N.  J.;  Hoses,  Am.  J.  Sc.,  20,  283.  Law  of  parallel  growUi  with 
rutile,  which  see.  Study  of  nuumetic  properties;  Wertinan,rUp«daUni.Ar88kRft,  3, 1896];2i8.Kr., 
SI,  309;  Abt,  [Ann.  d.  Phys.,      474, 1^1;  Zr.  Kb.,  86, 191;  Kunx,  Jb.  Min.,  1,  62, 1907. 

Herctnitb,  Min.,  p.  223;  App.,  p.  34.  —  Occurs  in  massee  in  the  tin  drift,  Moorina,  Tasmania; 
Petterd  (anal,  by  Millen),  Notes  on  Tasmanian  Minerals,  priv.  publ.,  John  Vail,  Gov't  printer, 
Tasmania. 

Hbrobritb,  Min.,  p.  760;  App.,  p.  34.  — Ciystals  from  Epprechtstein,  Fichtelgebi^,  Bavaria; 
Backing,  Centmlbl.  Hin ,  294,  1908. 

HEascHBUTE,  see  Chabaxite. 

Hessenberoitb,  Min.,  p.  1037.  —  By  comparison  of  crystal  angles,  etc.,  the  identity  of  hessen- 
beigite  (siderozene)  with  bertrandiiM  is  strongly  suggested.    GrunTing,  Zs.  Kr.,  SB,  386. 

Hesbite,  Min.,  pp.  47,  1037;  App.,  p.  35.  — Crystals  from  Boulder  Co.,  Colo.;  Palache,  Am. 
J.  Sc.,  10,  426,  1900;  Zs.  Kr,  84,  547. 

Anal,  of  material  from  San  Sebastian,  Jalisco,  Mexico;  Hillebnuid,  Am.  J.  Sc.,  6,  298, 1SB9. 

HBmtoMORFHiTE,  See  under  PlagumUie. 

Heulandite,  Min.,  p.  674;  App.  p.  35.  —  Oryst  — Crystals  from  Iceland;  Jeremejew,  [Bull. 
Acad.  Sc.  St.  P6tersbourg,  9,  5,  1898];  Zs.  Kr.,  ^,  428;  from  granite  of  Baveoo  with  opt.  study; 
Artioi,  Rend.  Acc.  Line,  11,  (2),  364,  1902;  from  Scottish  localities  with  following  new  forms, 
d(lOl),  u>  (032),  n(lll).  Minend  considered  to  be  triclinic,  pseudo-monodinic.  Ooodcbild, 
[Trans.  Geo!.  Soc.,  Glasgow,  12,  Suppl.,  1-68,  1903);  Zs.  Kr.,  46,  306;  from  Petersdorf,  near 
Zoptau,  Mahren;  Kretscnner,  Centralnl  Min.,  612,  1905;  from  East  Greenland  with  new  form 
r  (501)  (Henry  Glacier);  BOegild,  Medd.  ora  Gr6nl.,  28,  120,  1905;  from  Werris  Creek,  N.  S.  W.; 
Anderson,  Rec.  Aus.  Mus.,  67422,  1907;  from  Nadap,  Hungary,  with  anal.;  Mauritz,  Ann.  Mus. 
Nat.  Hung.,  550, 1908;  from  basalt  of  Montresta,  Sardinia;  Depmt,  Bull.  Min.  Soc.,  31, 181, 1908; 
also,  Miliosevich,  Rend.  Acc.  Line.,  17,  (1),  267,  1908;  and  (with  anal.);  Felacani,  ibid.,  17,  (2), 
70,  1908. 

Opt. —  Effect  of  low  temperatures  upon  opticai  properties;  Panichi  [Mem.  Aec.  Line,  4, 
389, 1902],  Zs.  Kr.,  40, 86;  from  Biella,  Italy,  with  optical  and  chemical  study;  Zambonini,  Zs.  Kr., 
40,  266,  1904;  refractive  indices;  Gaubert,  Bull.  Soc.  Min.,  30,  104,  1907. 

Chem. — Anal,  from  Crownprince  Rudolf  Island;  Colomba,  [Osservazioni  Sci.  spedizione 
polare,  Duca  Abruzzi.  Milano,  1903);  Zs.  Kr.,  41,  279.  Study  of  rdle  played  by  water  in  the 
constitution;  Zambonini,  [Mem.  Acc.  Line,  6,  344;  6,  102,  1905];  Zs.  Kr.,  48,  395;  also  Ferro, 
Rend.  Acc.  Line,  14,  (2),  140,  1905.  Anal,  of  material  from  Iceland  with  discussion  of  chem. 
comp.;  S.  Hillebrand,  Her.  Acad.  Wien,  116,  712,  1906.  Anal,  of  material  from  Teigarhom, 
Iceland,  with  discussion  of  composition;  Baschieri,  Att.  Soo.  Tosc,  24,  1908.  Discussion  of 
chem.  comp.;  Zambonini,  Mem.  Acc.  Sci.  Napoli,  14,  96,  1908. 

Absorption  of  various  liquids  on  cooling  after  having  been  heated:  Gaubert,  BulL  Soc.  Min., 
S6,  178, 1903. 


Digitized  by  Google 


62  APPENDIX  II. 

HibKhite.    F.  Comu,  Mid.  petr.  Mitth.,  34,  327,  1905;  20,  249,  1906. 

Isometric.  In  oiinute  cfystaU,  octahedrona  and  less  often  dodecahedrons;  very  rarely  imy- 
lated,  usually  grouped  in  parallel  position  envelofnng  dodecahedrons,  or  grains,  of  melanite.  No 
cleavage.  Very  brittle.  H.  6.  G.  3.05.  Colorless  or  pale  yellow.  Optically  isotroixe: 
occasionally  shows  optica)  anomalies,  analogous  to  those  of  garnet.    Refractive  index  1.67. 

Composition  as  lor  lawsonite,  H^CaAliSijOm-    This  is  deduced  from  analysis  of  material. 

(1)  conBisting  of  melanite  (titanmelanite)  and  hibschite.   The  pure  garnet  gave  the  results  under 

(2)  ,  leaving  (3)  as  the  composition  of  hibschite,  reduced  to  100. 

SiO,    TiO,  Fe,0,  AUO,  CaO  MgO  H,0 

1.  MelaniU  +  Hib$ch%U       37.70*....  8.46  22.38  21.31  1.86  8.53  -  100  39 

2.  Melanite  (pure)              32.15   6.08  20.99  6.65  32.45  0.6S  0.95  -  99.95 

3.  HtbtckiU                     37.12    ....  32.82  13.72  2.61  13.70  - 100 

*  TiO,  determined  on  separate  sample  1.76  p.  c. 

B.  B.  infusible;  yields  water  freely.  Easily  attacked  by  acids  and  alkalies,  somewhat  lem  m> 
after  ignition. 

From  the  phonolite  of  the  Marienberg  near  Aussig,  Bohemia,  where  it  occurs  enveiofMng 
green  crystals  of  a  titaniferous  melanite  in  inclusions  in  a  calcareous  marl 

Also  occurs  in  limestone  iDcIusions  from  the  basalt  of  Aubenas  in  the  Vivarais,  Ardedie,  cf. 
Lacroiz,  Les  Enclaves  des  roches  volcaniques,  MAoon,  1893,  p.  149,  and  Comu,  I.  e.  p.  265. 

Named  after  Professor  J.  E.  Hibsch. 

HiBLyiTE,  see  under  Uraninile. 

BiUebrandite.  F.  E.  Wrigki,  Am.  J.  3a,  26,  551,  1908. 

Orthorfaombic;  radiating  fibrous.  Cleavage  probabl;^  after  (110).  Brittle.  H.  about  55. 
a.  —  2.692.  Color  pure  porcelain  white,  often  with  faint  Unge  of  pale  green,  n  about  I  61. 
Birefringence  weak  to  medium,  negative.   2E  medium  with  strong  dispersion  v  >  ^ 

Comp.  cLSiO^.H.O;  SiO»  31.74;  CaO.  58.81;  H,0,  9.45. 

Anal,  by  E.  T.  Allen: 

SiO,      TiO,    AUG,    Fe,0,FeO    MnO     MgO      CaO   Na,G     K,G  H,G 

32.69     0.02     0.23    '    015     "    0.01      0.04      57.76   0.03      0.05     9.36  - 100.24 

In  HCI  separates  some  silica  but  otherwiae  dissolves.  Difficultly  fusible  to  coloiieas  ^aa^ 
bead,  giving  osdcium  flame. 

'  Found  m  contact  aone  between  limestone  and  diorite  in  VelardeSa  mining  district,  Mexico, 
associated  with  gehlenite  and  spurrite.    Named  in  honor  of  Dr.  W.  F.  Hillebrand. 

HnnraBHiTE,  Min.,  p.  702.  —  From  Ritenbeuk  or  Godhavn  district,  Gteenlaad,  with  aoaL; 
Nicolau,  [Medd.  om  Granl.,  M,  215. 1901];  Min.  GrOnl.,  322. 

filstltzita.  W.  F.  PeUerd,  Notes  on  Minerais  Occurring  in  Tamiania.  Proc.  Roy.  Soe.  Tas- 
mania, 18,  1902;  Zs.  Kr.,  42,  393.  Occurs  in  radiating  groups  of  prismatic  (orthorbombic) 
ctyatals,  striated  longitudinally  and  showing  indistinct  acute  terminations:  also  massive  with 
foliated  structure.  H.  —  2,  slightly  sectile.  Luster  metallic.  Color  and  streak  steel-gray, 
when  massive  shows  iridescent  tarnish.   Analyses  on  material  regarded  as  pure. 

S  Bi  Sb  Cu  Fe 

1.  24.05  55.93  10.08  6.86  5.18  -  102.10 

2.  23.01  56.08  9.33         ,    6.12  5.44  -  99.98 

The  formula  deduced  is  7Bi,S,.2Sb,S,.5CuFeS,. 

Occurs  associated  with  bismuthinite  and  pyrite  in  a  massive  body  of  tetrabedrite  at  the 
Curtin-Davis  mine,  RingviUe,  Tasmania.   Named  fnun  tbe  Latin  Aystm  (Aufrix),  a  poreupiDe. 

HrrcHcocKiTE,  PlumbogunvmiU. 

HoBRNE»iTE,  Min.,  p.  817.  —  Artif.;  de  Schulten,  Bull.  Min.  Soc..  96,  81,  1903. 

HoUandite.  L.  L.  Fermor,  yVntan.  Min.  Geol.  Inst.  India,  1,  76.  1906];  Rec.  Geol.  Sur 
India,  36,  295, 1908.  A  crystallized  manganate  of  manganese,  barium  and  ferric  iron,  m(Ba.Mn), 
MnO^  +  n  Fe4(MnO()j,.  Author  discusses  its  relations  to  coFonad^,  which  see.  Fmind  in  tb» 
Kfijlidongri  manganese  mine,  Jh&bua  State,  Central  India.  Named  in  tumor  of  T.  H.  HoUand, 
Director  of  the  Geol.  Sur.  of  India. 
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HoPEiTE,  Min.,  p.  808;  App.,  p.  35.  —  Crystala  from  Moresnet,  Belgium,  with  new  form  (130): 
&lso  opt.  study;  Buttgenbacn,  Ann.  Soc.  Geol.  Belg.,  33,  M9,  1906;  crystala  found  associated 
with  bone  breccia  in  a  cave  in  the  surface  lead  and  zinc  ores  of  Broken  UiU  mines,  northwestern 
Rhodesia,  studied  by  Spencer,  Min.  Hag.,  16,  1,  1908,  gave  following  new  facts  concerning  the 
mineral.  From  measured  angles  (100):  (120)  -  49<»  lO^and  (100)  :  (101)  -  50"  34'  was  calcu- 
lated ratio,  &  :  b  :  <^  =■  0.5786  :  1  :  0.4758.  Three  cleavages  a  (100)  perfect  with  pearly  luster 
on  cleavage  face;  b(OlO),  good;  c(001)  poor  but  dkowing  io  ciacks  on  eiystals.  H.  —  3.25. 
G.  —  3.0-^.1.  Cleavage  plate  parallel  to  b(010)  shows  interbanding  of  two  modifications, 
a-hopeite  and  ^-hopeite.  a-hopeite  has  higher  birefringence.  Acute  nestitive  bisectrix  X  6(010). 
Ax.  pi.  II  c  (001).  2E  —  581*,  approx.  ^-hopeite  lower  birefringence.  Bisectrix  as  in  a-hopeite. 
Ax.  pi.  sometimes  ||  c  (001),  sometimes  X  e  (001).  In  first  case  2E  —  321*  (approx.)  and  in 
latter  2E  -*  20"  (approx.).  When  warmed  a-hopette  is  destroyed  at  105°  C.  wnile  (9-hopeito 
becomes  opaque  only  at  139"  C.   /9-hopeite  has  slightly  lower  Sp.  G.  than  a-hopeite.  Analyses 

rrove  two  modifications  to  be  the  same  and  agree  with  formula,  Za^jOgAtifi;  ZnO,  53.3;  PiO„ 
1.0;  H,0,  15  7. 

ZnO  P,0,  H,0 

a-hopeite  52.1  31.8  16.1  -  100.00 

^-hopeite  61.9  [31.9]  10.2  -  100.00 

Artif.;  de  Schulten,  Bull.  Min.  Soc.,  87,  100,  1904. 

HoaTONOUTE,  Min.,  p.  455.  —  Occurs  as  vein  mineral  associated  with  actinolite  and  clino- 
chlore  at  Iron  Mine  Hill,  Cumberland,  R.  I.  Analysis;  Johnson  and  Warien,  Am.  J.  Sc.,  26,  35, 
1908;  Wamn,  Zs.  Kr.,  M,  209. 

Howdenite.  —  Variety  of  chiastolite  from  Bimbowrie,  S.  Aus;  Am.  J.  Sc.,  34,  183,  1907. 

HowLiTE,  Min.,  p.  881.  —  Occurs  In  laige  quantities  at  the  borax  mines  in  the  Mohave 
desert,  16  miles  N.  E.  of  Daggett,  San  Bernardino  Co.,  California.    Varies  in  fonn  from  friable 
ites  of  fine  scaly  crystals  (anal.  1)  to  hard  rocklike  amorphous  masses  (anal.  2).    W.  B. 
[in.  Mag.,  13,  364,  1903. 

SiO,  BA  CaO  B,0  HgO.Na,0 

1.      15.50  44.38  28.45  11.58  0.09     - 100 

-2.      15.33  43.78  28.44  11.39  1.06     -  100 

HuANTAJATiTE,  Min.,  p.  156.  —  Synthesis  of;  Comu,  Jb.  Min.,  1,  22,  1908. 

HCbneritb,  Min.,  p.  982. —Anal,  from  Dragoon,  Summit,  Ariz.;  Hobbe,  Amer.  Qeol.,  36, 
179;  Zs.  Kr.,43,  394. 

Hddsonite,  cf.  Ampk'Oxfle. 

Hulsite.    A.  Knoff  and  W.  T.  SchaUgr;  Am.  J.  Sc.,  06,  323,  1908. 

Orthorhombic  (?)  aa  small  crystals  or  tabular  masses.  Prismatic  cleavage;  m  A  m'"—  67"  38'. 
Twinning  frequent  with  <!  axis  as  twinning  axis;  one  individual  being  revolved  120"  from  the  other. 
Color  and  streak  black.    Luster  submetallic.    H.     3,    G.  —  4.28- 

Comp  Originally  given  as  a  hydrous  borate  of  ferrous  and  ferric  iron  and  magnesium.  Subse- 
quently about  11%  of  SnOi  was  discovered  in  the  mineral  and  the  revised  formula  (priv.  contr. 
W.  T.  Schalier)  is  10(Fe.MK)O.2FeO,.lSnO,.3BA-2H,O. 

F^r.  Readily  sol.  in  H0  and  HF.  Yields  water  in  C.  T.  Fuses  quietly  to  a  duU  black  slag 
and  tinges  the  name  green.    Boron  reaction  with  HKSO4  and  CaF,. 

Oce.  Found  in  metamorphosed  limestone  at  a  granite  contact  at  Brooks  mountain,  Seward 
Peninsula,  Alaska,  associated  with  vesuvianite,  magnetite  and  calcite.  Named  in  honor  of 
Mr.  Alfred  Hulae  Brooks  of  the  U.  S.  Geol.  Sur. 

HuRBAUUTE,  Min.,  p.  832.  ~  Artif.;  de  Schulten,  Bull.  Hin.  Soc.,  27,  123,  1904. 

Hnasakitai  see  under  Xenoiime. 

Hntchinionlta.  R.  H.  Solly,  Proc.  Cambridge  Phil.  Soc.,  12,  277,  1904;  Min.  Mag..  U,  72, 
1905.  G.  T.  Prior,  Nature,  71,  534.  1905.  G.  F:  H.  Smith  and  G.  T.  Prior,  Uia.  Hag.,  U,  284, 
1907. 

Orthorhombic.  Axes  S-.b-.c  1.6343  :  I  :  0,7549  (&  as  given  by  Solly  —  0.8176).  Angles 
(100)  :  (340)  =  *  47"  28';  (100)  ;  (201)  =  ♦47='  16'. 

Commonly  in  flattened  rhombic  prisms  with  numerous  small  faces  of  domes  and  pyramids; 
j  (140)  prominent.  Principal  forms:  a  (100),  b  (010),  F  (210),  /  (740),  k  (320),  i  (540),  m(llO), 
ft  (340),  /  (120),  ff  (140),  U  (102).  d  (101).  W  (302),  u  (201),  V  (301),  u>  (401),  p  (111),  AT  (221), 
n  (121),  (  (342),  q  (322),  O  (211),  Q  (311).  . 
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Cleavage  a  good.  Fracture  coDchoidal.  Brittle.  H.  -  1.5  -  2.  G.  -  4.$.  Luster  ada- 
mantine. Color  and  streak,  Bcarlet-vennilion  to  deep  cherry-red.  Tran^mreat  to  trandoceat. 
Ax.  pi.  II  a  (100).  Bxm  J- to  b  (010).  Nemtive.  Birefringence  fairiy  strong.  Fleoefarouai  wesk. 

Compoeition.  ('n,Ag,Cu)iS.A&S,  +  PbS.Afl^(r). 

Analyses  on  amaU  amounta  of  somewhat  doubtfut  purity.  I  on  ciystals;  II  on  variety  oecar^ 
ring  in  needles. 

AgTlPbCuFeAsBbS 

I.  9^        26.0        12.5    30.5        ...       26.0  -103.0 

II.  2.0         18.0        16.0         3.0         0.5        29.5        2.0        26.5  -  97.5 

Occurs  in  the  white  dolomite  of  the  Lenirenbach  quarry  in  the  Binoenthal,  Switaeriaod; 
closely  associated  with  sartorite  and  rathite.  lliia  name  is  also  used  1:^  KoediUn  for  an  unde- 
scribed  mineral  from  the  Binnenthat,  Min.  Mitth.,  33»  551,  1904. 

Named  after  Dr.  Arthur  Hutchinson,  of  Cambridge,  England. 

HyaloaUophaue.  G.  D'Achiardi,  [Atti.  Soc.  Toscana  Sei.  Nat.,  12.  32,  1898j.  AUophane 
containing  an  excess  of  silica,  supposed  to  be  due  to  the  presenoe  of  admixed  hyalite,  (nm  Sar- 
dinia,   Mm.  Mag.,  U,  3S4;  Zs.  Kr,  32,  521. 

Hyalopbanb,  Hin.,  p.  321.  — Crj^lltwraphic  and  optical  study  of  crystals  from  the  Bin- 
nenthal,  Switzerland;  Baumhauer,  Zs.  Kr.,  si,  603,  1903.  Crystals  from  same  locality  showing 
new  forms  (380),  (2l2),  (Sll);  Solly,  Min.  Mag.,  14,  17,  1904.  Crystatlogrwhic  and  optical 
study  with  anal,  and  discussion  of  isomorphism  of  barium  and  potassium  fddspan;  Stiand- 
maric,  G.  FOr.  Fflrh.,  26,  289,  1903;  28,  97, 1904. 

Htalosidiiutb,  see  Chrytai^. 

Hyalotekite,  Hin.,  p.  422.  —  Diaeuasioa  of  chem.  comp.;  Ces&ro,  Hem.  Soc.  Li^,  S,  Ko.  6, 
26, 1904. 

Htdrocebussite,  Min.,  p.  299.  —  Ciystals  Irhd  L&ngban  are  hexagonal  with  e(0Q01), 
o  (10l2),  p  (lOll);  cp  -  *58o  36'  and  ^  -  1.4188.   Flink,  Bull.  G.  Inst.  Upsala,  6,  94,  1901. 

Hydrogothit*.  P.  ZanjaiaeheMlty  [Trav.  Soo.  Nat.  St.  Feteisbuig,  20.  206,  18^,  Za.  Kr , 
20,  185;  [Trav.  Soc.  Nat.  St.  Peteraburg,  M,  1903],  Zs.  Kr.,  41,  187;  /.  Samojloff,  2*.  Kr,  SB. 

272,  1901. 

Orthoriiombic,  radiating  fibrous.  Two  cleavages  at  right  angles.  H.  =4.  G.  —  3.7. 
Color  and  streak  brick  red.  Optically—.  Ax.  pi.  X  to  best  cleavage.  Pleocbroiam  strong, 
otange  red  to  yellow  green.   Comp.  3Fe,0,.4H,0;  Fe,Oj,  86.9;  H,0,  13^. 

Anal.,  SamojlolT,  loc.  cit.,  Fe,Ox,  86.01;  H,0,  12.05.  Ooc.  associated  with  timonite  near 
Upetzk  and  Dankow,  etc.,  Gouvemement  IHila,  Russia. 

Htdrohaqnesitb,  see  Giorgionte. 

Htdrods  CALCinu  CARBONATE.  —  Occurs  Efl  a  white  fungufrJike  coating  on  marl  6o  shore  d 
river  Weichsel  near  Nowo-AIexandria,  Poland,  in  felted  mass  of  thin  coloriees  needles  or  plates. 
G.  —  2.63.  Shows  inclined  extinction  and  is  monoclinic  or  triclinic.  Analysis  gives  CaCo, 
with  probably  SH^O  -  CaCo,.3H,0.  Iwanoff,  [Ann.  gtel.  et  min.  Ruasie,  8,  23,  1905];  Zs.  Kr, 
44,  87. 

Htdrous  iron  phosphate.  —  Anal,  of  material  from  Kutschuk-EItigen  and  Nowy  Karantin, 
on  Kertsch  and  Taman  peninsulas,  Russia,  gave  FejO,  47.71;  P,0„  38.87;  H^O,  13.42.  Ortho- 
ihombic.  Cleavage  in:  tnree  directions  neariy^  at  nght  an^es  to  each  other.  Weak  birefrin- 
gence. Does  not  correBpond  to  any  known  mineral.  Tsidiirwinskij,  [Ann.  gfol.  et  min.  Ruasie. 
7,  28,  1904];  Zs.  Kr.,  43,  77. 

Htpersthene,  Min.,  p.  348.  —  Crystals  from  a  volcanic  bomb,  St.  (Christopher;  Fels,  Zs.  Kr, 
37,  455,  1903;  from  Karra  Akungnak,  Greenland;  BOggild,  Hin.  GrOnL,  363. 

Optical  constants  of  rock  forming  hypersthene;  Duparc  and  Pearce,  Bull.  Soc.  Hin.,  31.  20^ 
1903. 

Ice,  Min.,  p.  205;  App.,  p.  36.  — Concerning  ctystalUne  structure  and  its  influence  on  glaeial 
movement;  Milgge,  Jb.  Kin.,  2, 123, 1899;  2,  80,  1900,  and  V.  Oiygalski,  ibid.,  1.  71, 1900;  1,  37, 

1901;  Zs.  Kr.,  Sf,  635. 

Crystals  formed  in  air;  Futterer,  [Ver.  naturwiss.  Vereins  Karlsruhe,  14,  1,  1901],  [Ber.  U.  d. 
34.  Versamml.  d.  oberrhein.  geol.  Ver.  in  Diedenhofen,  April,  1001];  Zs.  Kr.,  38,  509. 

Iddinchitb,  App.,  p.  36.  —  Occurrence  as  pseudomoiph  after  olivine  in  basalt  in  the  Hittel- 
gebirge,  Bcdiemia;  Hibscfa,  Htn.  Mitth..  19,  98. 
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Iluenitb,  Min.,  p.  217;  App.,  p.  36- — Crystals  from  the  Eichamwand,  PrOgraten,  Tyrol, 
described  (y  (3142)  new);  Sustschinsky,  Zs.  Kr.,  87,  60,  1902;  from  near  Ofeohom,  Binnenthal, 
Switzerland,  with  following  new  fonna:  a  (0.7.7.20),  X  (44S3),  y  (1232),  9  (2467),  S  (5.3.10.24), 
h  (4lS0),  g  (€241);  k  (3l21);  r  (40il)  and  d  (10l2);  Solly,  Hin.  Mag..  14.  184,  1905. 

Study  of  the  relations  existing  between  chemical  compoeition,  specific  gravity  and  length  of 
e  axis  of  ilmenites  from  various  localities  shows  that  with  increase  in  percentage  of  TiOj  there  is  a 
corrraponding  increase  in  the  value  for  e  and  a  decrease  in  the  specific  gravity:  Doby  and  Melcter, 
Zs.  KK,  39,  626.  *^       B       J.  ^ 

Anal,  from  Sundsvale,  Sweden;  TBoheraik,  [Jour.  phys.  Chim.  Russe,  86,  457,  712,  19041: 
Zs.  Kr.,  43,  78. 

Microscopic  tntei^rowtb  with  magnetite  from  Brazil;  Hussak,  Jb.  Min.,  1,  94,  1904. 
Segregation  from  basic  eruptive  rocks;  Vogt,  Zs.  pr.  Geol.,  8,  233,  370.  1900;  9,  9,  180,  289, 
327,  1901. 

Occurrence  in  south  Norway  with  anal,  by  Wallin;  BrOgger,  Min.  Sad.-Nor.  Granitpeg.,  89, 
1908 

PierolitanUe  (Min.,  p.  218),  or  mcwilmmiie,  (Groth,  Tabell.  Obers.  d.  Min.,  4tfa  Ed.,  143, 1898). 
Occurrence  in  BaJangodadi8trict,Ge^on,  with  analyses;  Crook  and  Jones,  Min.  Mag.,  14, 165, 1906. 

Small  cryBtals  found  in  albite  veins  in  upper  Dona  Riparia  valley  considered  to  be  mohsils 
which  on  account  of  ciystallographic  difi'erences  is  thought  by  author  to  be  an  independent  species. 
Colomba,  Att.  Ace.  Torino,  37,  343, 1902. 

Iluemordtile,  Min.,  p.  238.  —  New  determinations  and  new  analyses  (see  below  I  and  II) 
by  Prior,  Min.  Mag.,  U,  86,  1908,  indicate  that  the  percentages  of  TiO,  as  recorded  were  too  high 
and  those  of  Nb,0,  too  low.  Simplest  fonnula  to  oe  derived  from  new  anal^es  is  FeO.Nb,0|. 
ffTiO,.    Suggested  that  ilmenorutile  is  one  end  of  a  mineral  series  while  .ttritverite  is  the  oUier, 

TiO,     SiO,  Nb,Os   Ta^Oj    FeO     MgO  CaO 
I.     Ilmen  Mts.  53.04     ....    21.73     14.70     10.56     .  .  ..     tr.  -100.03 

II.    IveUnd,  Norway  54.57    ....    32.16    ....      12.29     ....    O.H  -  99.12 

III.  Evje,  Norway  73.78    0.23   13.74     0.43     11.68    0.04    0.22  -  100.02 

IV.  Tvedestrand,  Norway  67.68  0.05  20.31  ....  11.68  tr.  0.28  - 100.00 
Anal.  Ill  and  IV  by  Heidenreich,  quoted  by  BrO^r,  Min.  SQd.-Nor.  Granitpeg.,  tt,  1908. 

Ilvaitb,  Min.,  pp.  541,  1037;  App.,  p.  37.  — Crystals  from  Siorarsiut,  Tunugdliarfik-Fjord, 
South  Greenland;  Hoeez,  [Math,  term.  tud.  ErtesitO,  17, 442,  1899],  Zs.  Kr.,  34,  708;  from  same 
locality  showing  following  new  forms;  7  (160),  «r  (081),  /  (041),  %  (401),  m  (621),  f  (331),  «  (431) ; 
analysis  showing  2.2%  MnO;  axial  ratio  d  :  6  :  c  -<  0.6766  :  1  :  0.4499;  etching  figuresand  optical 
characters  described  with  anal,  by  Christensen ;  B6ggild,  Medd.  om  Gr&nland,  26,  45, 1902;  crystals 
(with  anal.)  from  Potter  Creek,  Shsata  Co.,  Calif . ;Pre8Cott,  Am.  J.  Sc.,  26,  14,  1908. 

Anal,  of  material  from  Elba  and  discussion  of  chem.  comp. ;  Himmelbauer,  Ber.  Acad.  Wien, 
116,  1177,  1906;  chem.  comp.  also;  Baschieri,  Proc.  Soc.  Tosc.,  May,  1907;  Mar.,  1008. 

Impsonite.  An  asphalt  closely  similar  to  albertite  but  diCFering  in  being  almost  insoluble  in 
turpentine.  Found  occurring  in  veins  in  shales  from  Impson  valley,  Indian  Territory.  Taff, 
Am.  J.  Sc.,  8,  219, 1899;  see  under  AaphaU. 

Inmitb,  Min.,  p.  664;  App.,  p.  37.  —  From  near  Villa  Corona,  Durango,  Mexico,  in  tufts  of 
radiating  crystals  of  a  flesh  color.  New  forms  observed,  )b  (11.0.12)  and  >  (946).  Following 
analysis: 

SiO,    MnO    FeO    CaO    MgO   H,0  (cryst.)    H,0  (const.) 
G  -  2.966     44.89    36.63    2.48    8.24      tr.  5.99  2,21         -  100.34 

fiving  H,(Mn,Ca),Si„0„.3H20  for  formula.    Farrington,  Field  Mus.,  1,  7,  221,  1900;  Zs.  Kf.,  36, 
6.    Also  in  fibrous  masses  and  in  crystals  in  granular  hematite  at  I^gban,  Sweden ;  Ftlnk,  Bull. 
G.  Inst.  Upsala,  6,  92,  1901. 

Discussion  of  chem.  comp.;  Zambonini,  Mem.  Acc.  Sci.  Napoli,  14,  126,  1908. 

lodemboBte.  G.  T.  Prior  and  L.  J.  Spencer,  Min.  Mag.,  13, 177, 1902.  —  A  name  substituted 
by  Prior  and  Spencer  for  iodobromite,  on  the  ground  that  the  composition  is  not  definite,  as 
claimed  by  Lasaulz,  and  that  the  name  is  mtsle^ing  as  to  the  composition.    See  CerargyriU. 

A  mineral  belonging  here  giving  reactions  for  A^l,  AgBr  and  Agl  occurs  in  thin  seams  and 
crusts  of  a  yellow  color  in  a  vein  of  quartz  and  calcite  near  Globe,  Pinal  county,  Arizona;  W.  P. 
Blake,  Am.  J.  Sc.,  19,  230,  1905. 

loDOBROuiTE,  Min.,  p.  160;  see  lodembolUe  above. 

loDTRiTE,  Min^  p.  160.  — Crystals  from  Broken  Hill,  N.  S.  W.,  simple  with  e  and  m;  twinned, 
twinning  pi.  t  (3(n4}  giving  pseudo-tetrahedral  forms.  DiscusNon  of  behavior  when  heated  and 
relation  to  other  simlwr  iooides;  Spencer,  Min.  Mag.,  13,  45.   See  also  Prior  and  Spencer,  ibid.. 
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185.  Ciystal  from  Broken  Hill,  N.  S.  W.  showing  a  (ll20);  crratals  from  Tonapah,  Nev.  (finj, 
Bhowing  following  new  fonDB,  r  (7044),  (  (70?3),  x  (707l),  y  (9M1),  y'  (90fil),  w  (9092),  w*  (9W2) 
s'  (15.0.15^),  z  (3.0^^).    With  e  (0001):  t  (202l)  -  62«  10'  30'',  c  -  0.8204.   Crystala  nried 


[d  hftbit  but  usuallv  distinctly  heroimorphic.  Twins  with  tw.  pi.  e  (3034).  Etching  figum. 
Sp.  G.  -  5.5115.   Anal.;  Knius  aDd  Cook,  Am.  J.  Sc..  27,  210,  1909. 

loLiTE,  Min.,  p.  419;  App.,  p.  37.  — Crystals  from  Oetzthal  and  Kaunserthal,  Switseriand; 
GemUkjk,  Zs.  Kr.,  31,  248;  from  Uiordlcrsuak,  Greenland;  B«ggitd.  Min.  Grtnl.,  344.  Dia- 
cus«OD  of  pseudomorphs  of  iolite;  Gareiss,  Min.  Mitth.,  20,  1,  1901. 

Comp.oiscussed  by  Weibull  (anal,  by  Ram  berg)  from  Lftngfalls  mine,  Grangfirde  parish,  Sweden; 
G.  Fdr.  FOrti.,  22, 33, 1900.    Rdle  of  water  in ;  Zambonini,  Mem.  Acc.  Sci.  Napoli,  14,  42,  190S. 

Occurrence  in  North  Celebes  with  analysis;  Backing,  Ber.  Senckenbeig.  naturforscfa.  Ges., 
Frankfurt,  S,  1900;  2a.  Kr.^  86,  654;  in  tourmaline  veins  of  Elba;  D'Acbtardi,  Proe.  Soe.  Tok, 
Jan.,  1900;  occurrence  of  lolite  and  its  alteration  products  with  description  of  ciystals  fiom, 
Puy-de-Ddme,  Loire  and  Rh6ne;  Gonnard,  Bull.  Min.  Soc.,  31,  171,  1908. 

Origin  and  association  with  bibliography;  Tealt,  Proc.  Geol.  Ass.,  16,  61,  1899. 

Iron, Min., pp. 28, 1037;  App.,  p.  37.  — Crystallization:  Osmond  and  Cartand,  [Ann.  d.  Mines, 
17,110, 1900;  18,  113,  1900);  Zs.  Kr.,  36,  657,  658.  Crystal  from  meteorite  from  Laborel  meas- 
uring 7X5  mm.  showed  cube,  octahedron,  dodecahedron  wiUi  small  ridoal  faces  of  tetiabez- 
Bhedron  and  trisoctahedron ;  Berwertfa,  Min.  Hitth.,  96, 611, 1906.  Artif.  ciTBtals;  Corao,  Cen- 
tralbl.  Min.,  645,  1908. 

Structure  planes;  MOgee,  Jb.  Uin.,  S,  63,  1809.  Hedianieal  properties  of  ciystvUiaed  ino; 
Osmond  and  Frtoiont,  CTR.,  lil,  361,  1905.  Physical-dienucal  oraervationi  on  meteoric  and 
furnace  iron ;  Rinne,  Jb.  Min.,  1,  122,  1905. 

Composition  of  iron  fromOvifak,  GreenUnd;  Winkler,  [Vet.-Akad.  F6ih.,495,  1901|;Zi.  Kr., 

37,  2S6. 

Occurrence  of  native  iron  enclosed  in  a  rounded  basaltic  fra<^ent  found  in  a  tuff  depoat  netr 
Ofleiden,  on  the  river  Ohm,  Germany;  Scbwantke,  Ceotralbl.  Min.,  65,  1901. 

Studies  of  meteorites  from  the  following  localities:  Salt  River,  Kentucky;  Toluca,  Mexico; 
Capland,  South  Africa;  Babbs  Mill,  Tenn.;  Illinois  Gulch,  Deer  Ijodge  Co.,  Mod.;  Deep  Spnuff 
Farm,  Rockingham  Co.,  N.  C;  Hammond,  Wis.;  Cacaria  and  Neiquit^,  Durango,  Ifexioo; 
Biickeberg,  Gennany;  Murphy^  Cherokee  Co.,  N.  C;  St.  Francois  Co.,  Mo.;  CosI^'b  Creek,  Oxte 
Co.,  Tenn.;  Cailon  Diablo,  Ans.;  Magura,  Hungary;  Quesa,  Spain;  Merceditas,  Chile;  IliUDdi, 
Queensland,  Australia;  San  Antonio,  Texas;  Cohen,  [Ann.  nat.  nist.  Hofmus.,  16,  74.  351,  1900|, 
[Mitt.  d.  nat.-wiss,  Ver.  Neuvorpomm.  u.  RUgen,  33, 1900],  Ber.  Ak.  Beritn,  1122,  1900;  all  sum- 
marized in  Zs.  Kr.,  36,  644.  Meteoric  irons  from  Great  Namaqualand,  from  South  Africa  aod 
Patagonia;  Fletcher,  Min.  Mag.,  14,  28,  37, 41,  1904;  Japanese  occurrences;  JimbO,  Beitiace  Mia. 
Japan,  2,  30,  1906. 

See  Aimruite. 


lodyrlte,  Toni^wh. 
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brlBgite.  8,  Weidman,  Am.  J.  Sc.,  23,  451,  1907.  —  A  mica  In  ciTBtaU  up  to  over  an  inch 
Id  diameter.  Basal  cleavage.  Prismatic  parting.  Color  from  grayieh  to  yellowish  and  pinkish 
white.  Folia  tough  and  elastic.  Easily  fusible.  Axial  angle  somewhat  larger  than  lepidolita 
aod  zinnwaldite. 

Comp.    A  lithia  mica  corresponding  to  6SiO,.lAl,0,.2R,0.1(F.OH). 
Anal,  by  Lenher: 

SiO,  TiO,  Ai,0,  Fe,0,  FeO  MgO  GaO  K,0  Na,0  Li,0   F  H.0 

67.22  0.14  18.38  0.32    0.63  0.OB  0.20  9.12   6.14    4.46  4.58  1.66  Pess  1.93,  O  -  F]  -  99.91 

-  FouDd  ID  pegmatite  Teins  near  Wausau,  Wiscoosia.  Kamed  after  Prof.  R.  D.  Irving,  the 
geologist. 

IiorthoH,  var.  of  orthodaae,  which  see. 

IvAARiTE,  Min.,  p.  448.  —  Analysis  of  material  from  liwaara,  Finland,  gave  SiO„  27.35;  TiO„ 
16.44;  ALO„  1.50;  Fe,0„  20.09;  FeO,  2.90;  MnO,  trace;  MgO,  0.82;  CaO,  30.99;  total  -  100.09. 
Dittrieh,  [Bull,  de  la  CommisBion  G^.  de  Finlande,  Helsingfors,  11, 1900] ;  Zs.  Kr.,  86,  196. 

Jacobbitb,  Uin.,  p.  227.  —  Analyns  of  material  from  Bulgaria,  Kovdr,  [Abh.  bohm.  Akad., 
Pmg,  27, 1900];  Zs.  Kr.,  86,  202. 

Jadeitb,  Min.,  p.  369;  App.,  p.  37.  —  From  Bhamo,  Burma,  with  optical  properties  and  an- 
alysis; Krenner;  [Wissenschaftliche  Eivebnisse  der  Reise  des  Grafen  B^a  Sz^chen^i  in  Ostasien, 
Budapest,  3,  285,  1S97] ;  Zs.  Kr.,  31,  502.  Occurrence  and  optical  characteristics  m  rocka  on  the 
Cyclades  islands;  Ktena^  Min.  Mitth.,  26,  277. 

AnaWa's  of  jadeite  from  I^edmont;  Mrazec,  [Bull.  soc.  d.  sc.  de  Bucarest-Roumanie,  7,  187, 
1898];  Zs.  Kr.,  82,  623.  Occurrence  and  analysis  from  Suaa:  Pioiti,  Atti  della  R.  Accad.  d.  Sc. 
di  Torino.  84,  600,  1899.  Anahrsea  of  ancient  axes  made  of  jadeite  from  Hungary;  Berwerth, 
Min.  Mitth.,  20,  357. 

Occurrence  m  the  western  Alps  and  in  Li^uria;  Franchi,  Rend.  Acc.  Lincei,  0,  (1),  349,  1900. 
From  Cassine,  Italy,  with  anal.;  Colomba,  Riv.  Min.,  27,  1901.  Jadeite  and  chloromelanite  in 
prehistoric  objects  from  Guatemala;  Bauer,  Oentralbl.  Min.,  65,  1904.  Study  of  jadeite  from 
Upper  Burma;  Bauer,  Centralbl.  Min.,  97,  1906;  Bleeclc,  Rec.  Geol.  Sur.  India,  36,  254,  1908. 

Historical;  Berwerth,  Min.  Mitth.,  24.  228,  1905. 

An  elaborate  study  of  chemical  composition  (with  58  new  analyses),  structure,  microscopictd 
and  optical  properties,  with  discussion  of  origin,  included  and  associated  minerals,  etc.,  to  be 
found  in  book  entitled  "  Investi^ttons  and  Studies  in  Jade:  The  Bishop  Collection,"  by  H.  R. 
Bishop,  2  vola.,  privately  printed  m  New  York,  1906.  Contributors  to  the  chapter  on  mineralogy 
of  the  mineral  include  Penfield,  Foote,  Iddings,  Clarke,  Palache,  Pirason,  Washington  and 
HTalden. 

jAMEsoNrTB,  MiD.,  p.  122;  App.,  P.37.  —  Analyses  of  material  from  various  localities;  Guille- 
main,  [Inaug.-Diss.  Breslau,  1898],  Zs.  Kr.,  S3,  74;  of  material  from  Campiglia  Soana,  in  Ivrea; 
Novarese,  Boll.  Com.  Geol.  Ital.,  23,  319,  1902. 

Composition  discussed  by  Spencer,  Min.  Mag.,  14,  207  and  310.  A  new  analysis  of  crystal- 
lised jamesonite  from  Bolivia  does  not  conform  to  the  formula  2PbS.SbfS,  (see  below),  and  from 
study  of  other  anahrses  author  concludes  that  this  formula  is  wrong.  Ail  "  flexible  f^her  ore  " 
must  be  removed  from  this  species,  as  the  fibers  of  jamesonite  on  account  of  its  basal  cleavage 
are  brittle.  Cleavages  H  to  m  and  o  were  not  oh-ervcd  on  the  Bolivian  material.  "  Flexible 
feather  ore  "  may  be  any  one  of  several  related  species.  WarrenUe  (domingite)  should  probably 
be  included  in  jamesonite;  the  formula  given,  SPbS.Sb^  Is  the  same  as  the  original  formula  by 
Rose  for  jamesonite.  "Hie  formula  deduced  from  the  following  analyses  by  Prior  is  7(Pb,Fe) 
S.4Sb^,. 

S  Sb         Pb        Fe        Cu  Ag 

I.  Crystallized,  Bolivia  20.52      34.53      41.18      2.76      0.26      0.01  -  99.26 

U.  Massive.  Bolivia  21.37      34.70      40.08      2.79      0.22      0.13  -  99.29 

Janoiite,  see  Copiapite. 

Jarobitb:,  Min.,  p.  974;  App.,  p.  37.  —  Occurrence  Id  Schlaggenwald,  Bohemia,  in  small 
cmtals  showing  comoiruitioD  oi  base,  low  positive  and  steeper  negative  ihombohedrons.^  Some 
of  the  crystals  m  basal  cleavage  plates  showed  abnormal  double  refraction  and  division  into  six 

?ortiona,  the  two  opposite  ones  being  of  the  same  optical  orientation  and  giving  a  ne^tiye 
iaxial  interierence  ngure.  The  strength  of  the  double  refraction  and  the  axial  angle  varied  in 
different  specimens.  Slavik,  Zs.  Kr.,  39,  296.  Measurement  of  crystals  from  Dakota  with  new 
axial  ratio:  Ces^ro,  Bull.  Ac.  Bel^.,  137,  1905. 

Analysis  of  material  from  Sichotin  near  Kunstadt  in  Mfthren;  Kov^f  [Piogr.  d.  SechosL 
Handels-Akademie  Frag,  1903],  Zs.  Kr.,  39.  400. 
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Occurrence  from  Chocaya,  Potosi,  Bolivia;  Spencer,  Min.  Mag.,  14,  342. 
NatrojaronU  (Hillebrand  and  Penfield,  Am.  J.  Sc.,  U,  211,  1902;  Turner,  ib.,  13,  345)  u  a 
I  variety  containing  sodium  instead  of  potassium  (formula,  see 

Ci^  c  below)  from  the  Soda  Springs  valley,  E^eralda  Co.,  Nevada, 

 _Er-^^^^       °"  ^^'^  '^'^  itom  Sodaville  to  the  Vulcan  copper  mine.    As  a 

r      y^'f    "^^       glistening  powder  made  up  of  minute  tabular  crystals,  with  e 
^  „  ,  -1.  ■ — rr'  (0001),  r  (lOil)  and  n  (0221),  cr  -51°  53'  .-.  c  =-  1.104.    G.  - 

natrojaroNte.  3  jg.    Color  in  the  mass  yellowish  brown,  of  ringle  ciTstaU 

golden  yellow.    Analysis,  after  deducting  impurities: 

SO,  Fe,0,  Na,0  K,0  H,0 

32.94  49.39  6.18  0.37  11.12  ^  100 

A  specimen  from  Cook's  Peak,  New  Mexico,  which  yielded  4,49  Na,0,  0.96PbO  (ibid  ,  p.  213> 
also  belongs  here.  Another  form,  described  by  Headden  (ibid._,  46,  24,  1893)  from  the  Buxton 
mine,  Lawrence  Co.,  South  Dakota,  gave  after  deducting  impurities  (recalc.  by  H.  and  P.,  I.  c) 
4.86  Na,0,  1.66  K,0. 

Plumbojaroaite  is  a  variety  containing  lead  in  place  of  potassium  (formula,  see  beknr)  de- 
scribed by  the  same  authora  (ibid.,  p.  213)  from  Cook's  Peak,  New  Hexicio.    lAke  natrojaRMtr 
occun  as  a  ciyBtalline  powder  made  up  of  minute  tabular  ciyat^  with  m     109"  20'  and  c 
1.218.   0.  —  3.665.   C»lor  of  the  man  dark  brown,  of  ain^  ciystds  golden  yellow.  Analyns, 
after  deducting  iii:^)uritie8: 

SO,  FeA  PbO  H,0 

28.29  42.44  19.72  9.55  -  100 

The  relations  of  the  minerals  of  the  alunite-tarosite  group  in  composition,  axial  ratio  and 
optical  character,  as  developed  by  Hillebrand  and  Penfield,  is  shown  in  the  following  table: 

Formula  t  rr'  Krefringenoe 

Alunite.  K,A1,(0H)„(S0«)^  1.252  90*  50'  + 

Jarosite  ItjFe,(0H)„(S0A  1.245  90°  45' 

Natrojaroaite  Na,Fe,(0H)u(S0A  1.J04  86*  54' 

Plumbojaroaite         PbFe,(0H)u(S04}«  1.216  89o  42' 

Jentschite,  Min.  Mttth.,  23,  551,  1904.  —  A  new  mineral  not  yet  described  from  the  Bin- 
nental.  In  thin  iron  black  tables,  deeply  grooved,  with  bright  tami^;  up  to  1  cm.  in  siae. 
Probably  Identical  with  lengenbachite;  Solly,  Min.  Mag.,  14,  80,  1905  (footnote). 

JoRDANlTB,  Min.  pp.  141,  1039;  App.,  p.  38.  — Ciystal  forms  and  analysis  of  material  fnxn 
Binnenthal;  Guillemam,  llnaug.-Diss.,  Breslau,  1898],  Zs.  Kr.,  33,  76. 

Solly  and  Jackson,  Min.  Mag.,  12,  282;  Zs.  Kr.,  36,  321,  have  studied  jordanite  from  the 
Binnenthal  crystallographicatly  and  chemically.  A  list  of  115  known  forms  (monoclinic,  see 
Min.,  p.  1039),  11  of  which  are  new,  tsgiven.  Fourlawsof  twinningaregiven:  (I)  (101),  indicated 
by  numerous  twin  lamellae;  (2)  (901),  having  law  (I)  always  combined  with  it;  (3}  (101)  (?}; 
(4),  (30l)  (Baumhauer  gives  this  form  by  misprint  as  (l03)).   Analyses  by  Jackam: 

Pb  S  As 

I.  68.61  18.19  12.32  -  09.12 

II.  68.83  18.42  12.46  -  99.71 

Study  of  the  sonat  relations  of  crystal  faces  on  jordanite;  Baumhauer,  Ber.  Akad.  Berlin, 
677,  1900;  Zs.  Kr.,  38,  635. 

Occurrence  with  analysis  in  the  Blei-Scbariey  mine  near  Beuthen,  Upper  Silesia;  Sachs, 
Centralbl.  Blin.,  723, 1004. 

JtuUte  -  fcoenemfe.   Min.  Mitth.,  n,  97. 1904. 

Kainitb,  Min.,  p.  018;  App.,  p.  38.  —  Formation  discuaaed;  van't  Hoff  with  von  Euler-Chdpin, 
Heyeilioffcr,  Ber.  Ak.  Beriin,  1018,  1900;  424,  1901;  678,  1903;  specimens  from  Wolfenbattel, 
Brunswick,  Germany,  show  a  blue  color  and  have  the  following  pleochroism:  a  —  vi(^t:  t  » 
blue;  c  >-  yeilow;  Baumg&rtel,  Clentralbl.  Min.,  449,  1905.  From  Stassfurt,  Busi;  Ber.  Natur^ 
hist.  Ver.,  Bonn,  1,  C,  2,  1906;  Ber.  Med.-naturwtss.  Gas.,  MQnster,  June,  1906. 

Kalffoorltte.  B.  F.  PiUntan,  Rec.  Q.  Surv.  New  South  Wales,  6,  203,  1898.  A.  Canot, 
Bull.  Soc.  Hin.,  24.  361,  1901.  T.  A.  Richard,  Trans.  Am.  Inst.  Mng.  Eng.,  30,  708,  1901 .  L.  J. 
Spencer,  Min.  Mag.,  13,  282,  1903. 

Described  by  Pittman  from  Kalgooriie,  West  Australia,  as  a  new  telluride  having  the  com- 
position HgAujAg^e,;  massive  with  sub-conchoidal  fracture.  Color  iron-black;  G.  —  8.79.  An 
analysis  by  J.  C.a.  Mingaye  (quoted  by  Spencer)  gave:  Te,  [37.261:  Au,  20.72:  Ac,  30.98: 
Hg,l0.86;Cu,0.05:S,0.ir- 105.  j  . 


Digitized  by  Google 


APPENDIX  II.  .  69 

Camot  used  this  name  for  a  mineral  from  the  same  source  co&taininK  but  2.00  or  2.26  p.e.  Hg, 
and  essentially,  if  pure,  a  meieurial  petzite.  Rickaid,  however,  uived  that  the  mineral  was  to  be 
re^rded  as  an  impure  eoloradoite,  and  Spencer  shows  that  it  is  undoubtedly  a  mixture  of  colora- 

doite  and  petzite. 

KaUsorite,  Min.,  p.  885.  —  Formation  diacussed;  van't  Boff,  fier.  Ak.  Beriio,  1008,  IWQ. 
KaliumblAditb,  Leonite. 

Kaolinite,  Min.,  pp.  685, 1039.  —  Study  of  crystal  plates  from  National  Bdle  mine,  Kiverton^ 
Colo.,  conRnns  the  monoclinic  character  of  the  mineral;  Milch,  Centralbl.  Min.,  1,  1908. 

Notes  on  optical  properties;  Dick,  Min.  Mag.,  16,  124,  1908.  , 
Observed  in  minute  hexagonal  scales  (anal.)  at  the  antimony  mine  of  Miramont  on  the  border 
of  Cantal  and  Haute-Loire,  France;  Friedel,  Bull.  Soc.  Min.,  24, 6, 1901.  Analyses  of  material  from 
GiDss-Tresny,  M&hren;  Kovdr,  [Abh.  bdbm.  Akad.,  No.  15,  1,  18961;  Zs.  Kr.,  31,  524;  from  Vies 
near  Bistritz.  H&hren;  Kov&t,  [Chem.  BUtter,  1899J;  Zs.  Kr.,  34,  706.  Cbem.  constitution; 
McNeil,  Jour.  Amer.  Cbem.  Soc,  2B,  592,  1906. 


Katapleute,  see  CatapUiite. 

Kentroute,  Min.,  pp.,  544, 
Sardinia;  Lovisato,  Rend.  Acc.  Line,  14,  696,  1905. 


Kentroute,  Min.,  pp.,  544,1039.  —  Occurrence  in  copper  mine  of  Bena  Padru  near  Osieri, 

a.  ' 


K«it8ebenit6.   S.  Popoff.  Centralbl.  Min.,  p.  113,  1906. 

In  fibrous-radiated  cryBtalUne  aggregates.  H.  «  3.5.  G.  —  2.65.  Color  daA  graen,  neatly 
black.   Streak  ereeo. 

Comp.  —  A  hydrated  basic  ferric  phosphate. 
AnalysiB: 

P,0.      Fe^,      FeO      HnO     MgO      CkO  H,0 
i       28.20       32.93       9.49        1.92        1^       0.47       24.98  -  99.54 

Occurs  in  the  limonite  deposits  on  the  peninsula  of  Kertsch,  Govt  Taurien. 
Knmuwito.   0.  A.  Koenig,  Am.  J.  Sc.,  14,  410, 1902. 

Ifasuve;  as  a  fine  granular  aggregate,  very  brittle  with  flat  eonohoidal  fracture.  H.  ■■  4. 
G.  7.681.  Luster  metallic.  C^or  pale  pinkish  brown  resembling  niccolite,  tarnishing  to  a 
deeper  brownish  red. 

Composition,  an  arsenate  of  copper  and  nickel  with  a  small  amount  of  cobalt  (Cu,Ni,Co)^. 
Analyses: 

As  Cu  Ni  Co  Fe 

1.  36.96  39.12  17.96  0.94  tr.  quartz  4.98  -  99.96 

2.  34.18  53.96  9.74  0.94  ...         quartz 0.78  -  99.60 

3.  [38.44]  40.72  19.42  0^  tr.         quartz  0.60 »  100.00 

B.  B.  fuses  easily  to  a  globule,  yielding  arsenical  fumes  and  finally  a  metallic  bead ;  bead  reacts 
for  cobalt,  nickel  and  copper.    Dissolves  in  strong  nitric  acid. 

From  the  Mohawk  mine  Keweenaw  Co.,  Michigan,  which  has  afforded  domeykite  and  mofaawk* 
ite,  which  see.  The  author  has  also  obtained  synthetically  the  compound  Cu,As,  with  the  color 
and  crystalline  structure  of  chalcocite,  and  G.  —  7.71,  Am.  J.  Sc.,  10, 443, 1900. 

KiBSBRiTB,  Min.,  p.  932;  App.,  p.  39.  —  Formation  discussed;  van't  Hoff,  Meyeiiioffer  and 
Smith,  Ber.  Ak.  Beriin,  1034,  1901. 

KiLBRicKBNiTE,  Min.,  p.  145.  —  Shown  by  Prior  to  be  identical  with  geocronite,  which  see. 

Xleinlte.  Moaes,  Am.  J.  Sc.,  16, 263, 1903;  HiOebrand,  Am.  J.  Sc.,  21, 85, 1906;  Sackt,  Ber. 
Akad.  Beriin,  1091, 1005;  Centralbl.  Min.,  200, 1906;  HiUOrand  and  SehalUr,  Am.  J.  Sc.,  M,  260, 
1907. 

Hexagonal.   ^  —  1.6642  (mean  of  Schaller's  and  Sachs's  values). 

Forms:  c(OOOl),  m  (lOlO),  a  (11^),  p  (1011),  x  (10l2).  CiyBtals  short  prismatic,  seldom 
over  1  mm.  in  length. 

aeavage:  c  good;  m,  poor.  Brittle.  H.  -  3.5.  G  -  7.975-7.987.  Color  yellow  to  orange. 
Darkens  on  exposure  to  light  but  regains  original  color  in  the  dark.  Basal  sections  show  innumer- 
able douUy  refracting  individuals.    Becomes  normally  uniaxial  when  heated  to  130". 

Comp.  —  A  mercury  ammonium  chloride  of  uncertain  otKnposition. 

AnalyBia     Billebrand  of  orange  ciystals: 

Hg  a  SO.  N         •  HjO 

85.86  7.30  3.10  2.57  1.03  -  99.88 
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Pyr.  —  In  closed  tube  gives  a  little  water,  darkens  in  color  and  at  260°-280°  mercury  and 
calomel  Bubltme.  At  higher  temperature  another  sublimate  ia  formed.  SoluUe  in  wmmi  BCl 
«Dd  HNOjWithout  deposition  of  calomel.    Soluble  in  NH^Br  with  evolution  of  unmonia. 

Obs.  round  on  tne  properties  of  the  Marfa  and  Mariposa  Mining  Co.,  Teriiiwu&,  Ten^ 
associated  with  gypsum,  calcite  and  barite  and  with  the  other  mercunr  minerals  of  tbe  loodity. 

Named  by  Sariis  after  the  late  Prof.  Carl  Klein  of  the  Uoiversity  of  Berlin. 

Knebelite,  Min.,  p.  457;  App.,  p.  39.  —  Anal,  of  material  from  HacskameiO  in  Hungaiy; 

Kossmat  and  v.  John,  Zs.  pr.  Geol.,  13,  305-325,  1905. 

Knoxvillite,  Min.,  p.  966.  —  A  pale  green  granular  saceharoidal  sulphate  from  tbe  Victoria 
frald  mine,  Saliabuiy,  Tasmania,  is  provisionally  referred  here  by  W.  F.  Petterd,  Notes  on  MinmU 
izozn  Tasmania,  1902.   An  analysis  gave: 

SO,  Cr,Oa  A1,0,  Fe,0,  Ign. 

30.32  8.47  2.48  15.86  40.56  -  97.60 

Koenenite.    F.  Rinne,  Centralbl.  Min.,  p.  493,  1902. 

Rhombohedrat.  In  crusts  showing,  on  the  rough  surface,  obscure  ciystaUtoe  faoes  inter- 
preted as  belonging  to  an  acute  scalenohedron. 

Cleavage  highly  perfect,  yielding  thin  flexible  folia,  often  triangular  in  form. 
Very  soft.   G.  -  1.98. 

Color  red,  this  color  due  as  with  camallite,  which  it  resembles,  to  minute  scales  of  hematite. 

Optically  uniaxial,  negative. 

Composition,  an  oxychloride  of  aluminium  and  magnesium,  probable  formula:  AijO^iUX 
2MgCl,.8H,0  (or  6H,0). 

ADalyses:  I,  Sundmacher;  II,  Buchholz;  impurities  have  been  deducted. 

AljO,  MgO  Mga,  H,0 

I.  17.79  21.10  35.70  25.41  -  100 

II.  18.25  23.44  36.85  21.46  «  100 

Decomposed  slowly  by  boiling  water,  tbe  scales  retain  their  form  but  show  negative  ffanUa 
refraction  (metakoenenite,  Rinne). 

From  the  potash  mine  Justus  X  near  Volpriehausen  in  the  Soiling;  associated  with  halite,  abo 
with  anhydrite  and  camallite. 

Named  after  Professor  A.  v.  Koeotti. 


Erahnkite,  Chile. 


Krenneritb,  Min.,  pp.  105,  1039;  App.,  p.  39.  —  Highly  modified  crystals  frtan  Nagyig 
have  yielded  twenty-seven  new  forms  and  the  axial  ratio  d  :  6  :  c  —  -0.9369  :  1  : 0.5068;  Smith, 
Min.  Mag.,  13  ,  264,  1903.  Of  possible  occurrence,  with  other  tellurideSf  at  Kalgporlie,  West 
Australia,  cf.  Spencer,  ibid.,  272. 
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KkShnkite,  Mio.,  p.  958. — Crystals  from  Chuquicamata,  Prov.  of  Autofagasta,  Chile,  de- 
scribed by  Palache  and  Warren;  Am.  J.  Sc.,  26,  342,  1908;  Zs.  Kr,  46,  529,  1908.  A  neworienta- 
Woa  was  adopted  by  which  the  front  and  back  of  the  crystals  (as  given  in  Sys.)  were  interchanged. 

Axial  ratio  derived  -  d  ;  ^  :  d  -  0.5229  :  1  :  0.4357,  ^  -  56'  17'  20".  The  observed  forms  fol- 
low: a  (100),  6  (010),  m  (110),  h  (120).  Jfc  (130).  e  (OU).  d  (021).  /  (031),  *  (101),  u  (502),  v  (301), 
JO  (111),  r  (121),  a  (111),  <  (121),  10  (211),  x  (221),  z  (331),  t  (561),  o  (lO.lO  l),  y  (232).  n  (l32). 
'T'winnitigtdanee  (001).  CleavagB  perfect  ||  b  (010),  good  I  e(011),  no  pnsmatioolmvage  observed. 
G.  -  2.061. 

Refractive  indices;  a  <-  1.5437,  j9  >=  1.5775,  t  •=>  1.6013.   2Viii.  -  78"  36'  (oalc).    Ax.  pi. 

8 b  (010).  Bxu.ineUiied  48^45'  to  axis  i  In  obtuse  <  y9.  Inclined  dispeirion.  AnaL  confirms 
onniila. 

KRbaiTi!,  HIn.,  p.  950.  —  Artif.;  Qeiger,  Ber.  Ak.  BeiUn,  1123,  1903;  van't  Hoff,  ibid.,  666. 
1906. 

Ktypeite,  App.,  p.  39.  —  Conceming  the  probability  of  its  existence  at  Carlsbad  and  its  art!- 
ficial  formation;  Vater,  Zs.  Kr.,  86, 140. 

Kmudte,  a  var.  of  tpodttmeM,  which.ne. 

Xntnohorite.  A.  Btikooaky  [Ana.  Ill  Congr.  bOhm.  Naturf.  u.  Aente,  Prag,  1901,  p.  293]; 
Jb.  Min.,  2,  Ref.,  p.  338,  1903.  A  rfaombobedral  carbonate  with  the  atomic  ratios  :  Mn  : 
Fe  :  Mg     7  :  5 : 1 :  2,  oceuning  as  reddish-white  cleavage  masses  at  KutnA  Horn,  Bohemia.  . 

Labradobite,  Hin.,  p.  334.  — Crystallographic,  optical  and  chemical  investigation  of  mate- 
rial foimd  in  the  anorthosites  from  Carlton  Peak,  Minnesota;  Wiocheil,  Amer.  Geol.,  26,  220, 
1900.  Optical  orientation;  Luczizlgr,  Mio.  Hitth.,  24,  191,  1905.  Anal,  from  Gleniffer  Hills, 
south  of  Paisley,  Renfrewshire;  Houston,  [Trans.  Geol.  Soc.  Glasgow,  12,  354,  1906];  Zs.  Kr., 
46,  304. 

Lacroisite  —  rhodochrosite  +  rhodonite,  Chem.  Ztg.,  37,  (1),  15,  1903. 
Landorite,  a  garnet,  which 

Langbeinite,  App.,  p.  40.  —  From  the  Punjab  Salt  Range,  India,  description  with  analysis; 
Mallet,  Min.  Msg.,  13,  ISO,  1899.  Formation  discussed;  van't  Hoff,  Meyertioffer  and  Cottrell, 
Ber.  Ak.  Beriin,  276, 1902.   Discussion  of  ciystalline  form;  Sachs,  ibid.,  376;  Zs.  Kr.,  40,  646. 

Larderellitb,  Min.,  p.  882.  —  New  analyses  of  material  from  the  Tuscan  lagoons  lead  to 
the  formula  (NH.),B„0„+  6H,0;  d'Achiardi,  Rend.  Aco.  Line,  9,  (1),  342,  1900. 

B,0,  (NHAO  Total. 

I.  71.70  9.87  [18.43  100.00 

II.  72.42  9.78  [17.80  100.00 

III.  72.06  9.83  [18.11  100.00 

Lasallite.   G.  Friedel,  BuU.  Soc.  Min.,  34,  12,  1001;  ibid.,  30,  80,  1907. 
In  snow-white  masses,  showing  a  fibrous  strtieture. 

G.  -  1.477. 

Composition  perhaps  3Mg0.2ALO,.12SiO,.8H,0  or  MgO.Al,0,.5SIO,.3}H,0. 
Analysis  of  tiae  pure  material  alter  ignition: 

SiO,  AlgO,        Fe,Oj  MgO  CaO 

I.         Miramont  69.27  19.42  0.84  10X>1  1.30  - 100.84 

n.        Can  Pey  70.28         21.64         0.38  7.56         0.24  -  100.10 

Heated  at  100°  it  loses  16  p.  c.  H,0,  retaining  14.22  p.  c.  r^rded  as  belonging  to  the 
mineral. 

Occurs  in  sterile  levels  of  the  antimony  mine  at  Miramont,  France,  in  the  concession  of  Souliao 
on  the  borders  of  Cantal  and  Haute-Loire.  Associated  with  kaolinite  in  minute  hexagon^ 
.Bcales,  also  termierite  (which  see)  and  barite.    Also  at  Can  Pey  near  Aries-sur-Tech. 

Named  after  M.  Lasalle,  proprietor  of  the  mines  of  Miramont.  Author  suggests  that  it  may 
belong  to  class  of  compounds  named  by  Heddle  piolite  (Min.,  p.  709). 

Lauhontite,  Min.,  p.  587;  App.,  p.  40.  — Ciystals  from  Henry  Land,  East  Greenland;  BOg- 
glld,  Medd.  cm  GrOnl.,  28,  128,  1905.  Pseudomorph  of  orthoclase  after  laumontite  from  Tem- 
pleton,  Ottawa  County,  Quebec;  Graham,  Am.  J.  Sc.,  32,  47,  1906. 
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Oecurrenee  (with  anal.)  at  Fetenbeiv  near  Halle,  Saxony;  LOdeeke,  Zm.  fflr  NatunrnB.. 

101,  1899.  Occurrence  with  anal,  from  Cala  Franoeee,  island  Haddalena;  RJmatoii,  Reod.  Ace. 
Line,  11,  (1),  542,  1902.  In  granjte  from  Montotfano,  northern  Italy;  Taccooi.  Rend.  Ace- 
Li  dc,  14,  (2),  88,  1905;  occurrence  (with  aoal.)  at  Sab  F^ulo,  Braiil;  Hussak,  Centimlbl.  Mia., 
331, 1906.  Anal,  of  material  from  Montecatini,  Val  di  Cedna,  and  diwuaiion  of  chem.  eomp.; 
Baschieri,  Proc.  Soc.  Tobc..  March,  1907. 

Effect  of  ammonium  chloride  upon ;  dariu  and  Stdser,  U.  8.  G.  S.,  BuU.  907, 1902;  Zm.  Kr^ 

»,m. 

LAnRioNiTE,  Hin.,  p.  171;  App.,  p.  41.  — CiyBtaU  from  Laufiimi,  Greece,  studied  1^  Smith; 
Min.  Mag..  IS,  102.  Following  axial  ratio  derived:  ft  :  b  :  c  -  0.7385  : 1: 0.8346.  New  fonns: 
o  (112),  0  (122),  r  (132),  «  (142),  ( (152)  and  u  (232).  Indices  of  lefraeUon:  a-2X)767;^-2  1161: 
y  -  2.1580.    Ax.  pi.  J  6.   Bxm  X  a.   Calc.  2V  -  81"  32'. 

Doubtful  new  lorms  (292),  (141),  (230)  with  description  of  optical  characters;  Cea&ro.  BulL 
Ac.  Belg.,  1198,  1904;  see  also  Lacroix  and  de  Schulten,  Bull.  Soc.  Min.,  31,  82,  1906.  Ciyitala 
from  Lake  Come;  Repoesi,  Rend.  Aec.  Line.,  IS*  (1),  511,  1906. 

Lawsoniti:,  App.,  p.  41.  —  New  forms:  r  (221),  s  (331).  Analysis: 

SiO,     TiO,     AlA    Fe,0,    FeO    HnO      CaO    MgO    KJO    NaJ>  BJO 

38.45     0.38     31.35      0.86      0.10      tr.       17.52    0.17     023     0^      11.21  -  100.33 

Sehaller  and  Hillebrand,  Am.  J.  So.,  17,  195,  1904.  Anal,  of  It^ian  material;  Zambonini, 
Att.  Ace.  Lino.,  IS,  (2),  466.  1904. 

Occurrence  with  glaucopbane  in  schists  of  Saint-V^ran,  Hautes-Alpes;  Tennier.  BuU.  Soc. 
Hin.,  27,  265,  1904.  Occurrence  in  California  with  partial  analysis;  Eakle,  Uni.  Csllf.  Pub., 
8,  6.  81,  1907. 

Lazdute,  Min.,  p.  798;  App.,  p.  41.  —  From  Madagascar;  Lacroix,  BuU.  8o&  Hin-,  SB,  US, 
1902;  ibid.,  81,  244,  1908. 

X«nir-<Mlgoclase,  see  Oliffoclaae. 

LsAnHiLLiTE,  Min.,  p.  921 ;  App.,  p.  42.  —  Structure  of  mimetic  crystals  investigated ;  MOcge, 
Jb.  Min.,  Beil.-Bd.,  14,  259,  1901.  Crystals  from  Djebel-Ressas  mine,  Tunis;  Jecker,  C.  R, 
140,  141,  1905;  from  Shultz,  Ariz.;  Farrington  and  Tillotson,  Field  Col.  Mus.,  Geol.  Serin,3, 
No.  7,  146,  1908. 

Effect  of  low  temperatures  upon  optical  properties;  Panichi  [Mem.  Acc.  Unc,  4,  389,  1902]; 
Zs.  Kr..  40,  88. 

Occurs  at  the  Cerro  Goido  mines,  Inyo  Co..  Cal.;  Rogers,  Am.  J.  Sc.,  IS,  46,  1001.  From 
Sardinia;  Fellouz,  Att.  Acc.  Line,  13,  (2),  34,  1904. 

Ledonxite.    J.  W.  Richards,  Am.  J.  Sc.,  11,  457,  1901: 

A  copper  arsenide,  Cu.A8,  containing  small  amounts  of  cobalt  and  nickel  from  the  Mohawk 
mine  was  analyzed  by  Ledoux  (Eng.  Mng.  J.,  April  7,  1900)  and  called  mohawkUe.  This  name, 
however,  was  given  by  Koenig  (Am.  J.  Sc.,  10,  440,  446,  1900,  see  mohawkit«)  to  a  variety  of 
domeykite  (Cu^s)  containing  cobalt  and  nickel.  Although  Koenig  throws  doubt  on  the  cor- 
rectness of  Ledoux's  analysis,  this  is  confirmed  by  Richards,  who  gives  the  name  tedottxite  to  Uw 
compound,  Cu^As. 

Ledouxite  occurs  in  massive  form,  resembling  algodonite  in  color  and  luster.  G.  —  8.07, 
Richards. 

Analsraes:  1,  Richards,  1.  c;  2,  Ledoux,  recalculated  by  Richards: 

As  Cu  Co  Ni  Fe  8 

1.    [22.8]  70.8  6.4  tr.  ....  ....    -  100.00 

2.  G.  -  7.8  22.67  68.60  1.20  6.55  0.23  0.53      -  99.78 

Laesbergite.  L.  Blum;  Ann.  Soc.  Geol.  Bel^.,  34,  B118,  1908.  W.  Brvhns,  Hitt.  Geol. 
lAndensanst.  Elsas-Lothr.,  6,  2,  303,  1908.  A  white  chalk-like  material  occurring  in  magnetite 
iron  ores  between  Harspich  and  Hayingen,  Lorraine.  Comp.  originally  given  as  2HgCo^CiCik 
but  diown  by  Bruhns  to  contain  water  as  an  essential  constituent,  to  vary  in  compositkm  sno 
to  1m  probably  a  mixture.    Named  in  honor  of  Capt.  Leesbeig  of  d'Escb-aur-l'Alsette. 

Len^enbachita.  R.  H.  SoUy,  Nature,  71,  118,  1904;  Min.  Mag.,  14,  78,  1905;  Hvtekuuon, 
Min.  Mag.,  14,  204;  Zs.  Kr.,  43,  465. 

Probably  triclinic.    In  thin  blade-shaped  crystals,  sometimes  curled  up  like  paper. 

Cleavage  perfect  U  to  large  face  of  crystals.  FtexiUe  but  not  elastic,  somewhat  malleable. 
Soft,  leaving  a  trace  on  paper.  G.  -  5.80,  Solly;  5.86,  Hut<^inson.  Luster  metallic  Color 
steel-gray,  often  with  iridescent  tarnish.   Streak  black.  Opaque. 
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CompositioD,  a  sulphaTBeaite  of  lead  with  small  amounta  of  silver,  oopper  and  ftntimony, 
XXMsibly  7IFb,(Ag,Cu}^S.2AaA  or  6PbS.(Ag,Gu)^2AflA. 
Anal,  by  HubuiiiUMi: 

Pb  Ag  Cu  Fe  As  Sb  S 

67.89         5.64         2.36         0.17         13.46         0.77         19.33  -  99.62 

Oceura  in  the  dolomite  of  Lengenbaeh  quany  in  the  Binneathol,  Switferland. 

JmiaekUe  <Koechlin,  Hin.  petr.  Mittb.,  3S,  551,  1904)  may  be  identical  with  lengenbachite. 

Leonite  (KaliumblOdUe),  App.,  p.  42.  —  Ciystals  from  Lec^Idshall  abow  the  new  forms: 
b  (010),  to  (101),  (2ll);  an  analysis  of  a  crystal  gave 

SO,  Mg  K  a  H,0 

52.50  6.26  21.53  0.24  19.57  - 100.10 

J.  E.  Strandmark,  Zs.  Kr.,  86,  461,  1902.  The  measured  angles  and  analysis  confirm  tiie 
original  results  of  Tenne. 

formation  discussed;  van't  Ho£F  and  H^riioffer,  Ber.  Alt.  Berlin,  678, 1903. 

Lbpidoutb,  Hin.,  p.  624;  App.,  p.  42.  — Crystals  from  near  Ramona,  Sao  Diego  Co.,  Calif., 
studied  by  Schaller;  Am.  J.  Sc.,  19, 225, 1905,  showed  the  following  forms:  c  (001),  b  (010),  a  (100), 
«  (023),  o  (112),  u  (III),  X  (131),  N  (261), «  (l32),  ((130)  anddoufctful  (223),  (221),  (112). 

Anal,  of  material  from  Brassac,  Tam,  France;  Arsandaux,  Bull.  Soc.  Min.,  24,  431,  1901. 
Occurrence  with  anal.,  from  Wakefield,  Ottawa  Co.,  Province  of  Quebec;  Hoffmann,  Am.  J.  Sc., 
11,  149,  1901.  Occurs  both  of  the  macrodiagonal  and  brachydlagonid  types  at  Haddam  Neck, 
Conn.;  Bowman,  Hin.  Hag.,  13,  103,  1902. 

Two  y&T.  known  as  macro-  and  microlepidoUte,  one  with  a  large  opt.  as.  angle  and  the  other 
-with  a  small  angle.   Baumhauer,  [Eclogfe  geol.  Helvetiae,  7,  354, 1903];  Hin.  Hag.,  13,  371, 1903. 

Lbpioohblane,  Hin.,  p.  634;  App.,  p.  42.  —  Anal,  of  materiiU  from  nepheline-qrenite, 
Montreal;  Harrington,  Trans.  Roy.  Soc.  Canada,  U,  (3),  25,  1905. 

LEPTocHLOBrTE,  Hin.,  p.  643.  —  Description  of  various  members  of  group  from  shell  rook 
fonnation  in  Uoravia  and  Silesia. 

See  moravite  and  tfauringite.    Kietschoer,  Centralbl.  Hin.,  293, 1906. 

LecciTE  Hid.,  pp.  341,  1041;  App.,  p.  42.  —  Structure  of  mimetic  crystals  investigated; 
HQgge,  Jb.  Hin.,  Beil.-Bd.,  14,  279,  1901. 

Analysis  of  material  from  Vesuvius;  Casoria  [Ann.  R.  Scuola  sup.  di  agric.  dl  Fortici,  4,  1, 
1903];  Kr.,  41,  27S.  Investigation  concerning  its  chemical  constitution;  Tschermak,  Ber. 
Ak.  Wien.,  112,  (1),  355,  1903. 

Occurrence  in  tufa  at  Pompeii;  Colomba,  Boil.  Soc.  geol.  ital.,  23,  379,  1904. 

Pseudo-leucite  from  Spotted  Fawn  Creek,  a  tributary  of  Tweive-mile  river,  Yukon  Territory; 
Knight,  Am.  J.  Sc.,  21,  286,  1906. 

Attempt  to  re-form  soda-leucite  by  beating  pseudo-leucite  crystals;  Read  and  Knight,  Am.  J. 
Sc.,  21,  294,  1906. 

Formation  of  in  igneous  rocks;  Washington,  Jour.  Geol.,  15,  2^7,  1907. 

Ledcophahite,  Hin.,  p.  417. — Crystals  from  Kangerdluarsuk,  Greenland;  B6^Id,  Hin. 
GrOnl.,  349. 

Discussion  of  chem.  comp.,  CesAro,  Mem.  Soc.  Li^ge,  6,  No.  6,  8,  1904. 
Occurs  at  the  Shepherd  and  Murphy  tin-bismuth  mine,  Bell  Mount,  Middlesex,  Tasmania; 
Fetterd,  Notes  on  Tasmanian  Minerals,  priv.  pubi. 

Leacophosnleite.    S.  L.  Penfield  and  C.  H.  Warren,  Am.  J.  Sc.,  8,  351,  1899. 

Honoclinic.  Massive,  crystalline;  fra^ents  parallel  to  an  imperfect  cleavage  also  show 
iodistioct  cleavage  cracks  to  which  the  extmction  is  slightly  inclined. 

H.  =  5.5-6.  G.  «  3.848.  Luster  vitreous.  Color  light  purplish  red;  slightly  pleocfaroic, 
pale  rose  and  coloriess. 

Composition  essentially  H,0.7R0.3SiOi,  with  R  Ho  chiefly,  also  Zn  and  Ca.  As  the  water 
is  expelled  at  a  red  heat  this  may  be  written  as  a  basic  oithosilicate,  Maa(HnOH),(Si04)n  which  is 
analogous  to  a  humite  wltii  hydroxyl  replacing  all  Uie  fluorine  (cf.  App.  1,  p.  36). 

Analysis,  Warren: 

SiO,       MnO       ZqO      UgO       CaO       Na,0       K,0       H,0  FeO 
i  26.36       60.63       3.87       0.21        5.67       0.39       0.24       2.64    tr.  -  100.01 

B.  B.  fuses  quietly  at  3  to  a  browaiah  Uack  ^obule.  Yields  a  little  water  in  the  closed  tube; 
leaets  for  manganese  with  the  fluxes.  Dissolves  easily  in  hydrochloric  acid  yielding  gelatinous 
silica  upon  evaporation. 

Occurs  very  sparingly  at  Franklin  Furnace,  N.  J.,  intimately  associated  with  dear  light  gieen 
willonite  and  crystals  of  brown  vesuvianite. 

Named  from  XevnAt,  pale,  and  ^fi£,  purple-red. 
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LencoBphenite.   G.  FUnk,  Hedd.  om  GrdDland,  14.  236,  1898:24,  137,  1901. 

Monociinic.    Axes  d  :  £  ;  <!  -  0.5813  :  1:  0.8501;  j9  -  86*'  37'. 

Fonne:  a  (100),  b  (010).  c  (001),  m  (110).  n  (130),  d  (101),  x  (Oil),  «  (112),  p  (III),  r  (2»3), 
J  (133).   Angles:  nn'"  -  *  120"  15',  cn  -  •  88"  19'.  erf  =  ♦  53"  21'. 

In  minute  wedge-shaped  crystals,  elongated  d  into  rectangu- 
lar prisms  with  b,  c  prominent,  also  n;  faces  c  striated  looci- 
tudinally,  b  also  verUcally.  Twins  eommoQ,  contact  twins  witk 
tw.  plane  c  (001). 

C;leavage  b,  distinct.  Fracture  uneven.  BritUe  B  —  6  5- 
G.  ■=  3.05,  Hauzeliua.  Luster  vitieous,  on  b  peariy,  also  on  m 
(no  cleavage  detected). 

Color  white,  inclining  to  grayish  blue     Tmnspamt,  often 
somewhat  opaque  from  craclu  and  inclusions.    Optically  nega- 
tive.  Ax.  plane  nearly  ||  c  and  Bxa  ||  a. 
Leucospbenite.  Indices:  ar  ~  1.6401,  fit  =  1.6572,  Yr  =  1  6S29,  a,  =  1  &445, 

fir  -  1.6609,  tr  -  1.6878.    -■-   2V«  -  79"  26'  red.  -  77*  4' 
yellow.   Dispersion  marked  p  >  v. 

Composition,  Na4Ba(TiO)^(Si,Oa)s,  or  somewhat  analogous  to  petalite,  related  in  compoa- 
tion  and  axial  relation  to  eudtdymiU.   Analyus,  Mauselius: 

SiO,  TiO,  ZrO,  BaO  Na,0  K,0  H,0 

56.94  13.20  3.50  13  75  11  14  0.56  0.31  -  99  40. 

B-  B.  decrepitates  and  fuses  with  difficulty  to  a  dark  globule ;  not  attacked  by  acids- 
Occurs  sparinriv  in  pegmatite  at  Narsarsuk  in  southeni  Greenland;  closely  associated  wfdi 
cgirite,  albite,  epididymite,  polylithionite.   Named  from  XnwAi,  white,  and  r^w,  wedge. 

Leveqribrite,  Min.,  p.  687.  —  Further  study  on  purer  material  gave  Termier,  BuU.  Soc-  Uin^ 
22,  27.  1899,  the  following:  G  -  2  598;  indices,  a  -  1  554,  y  -  1.582.  7  -  a  -  0.028-  A  new 
analysis  of  the  mineral  from  Rochebelle  gave: 

SiO,  AI,0,         FcfO,  MgO  OlO         K,0  Lossonign. 

49.90  37.02  3.65  0.30  tr.  1.13  8.65        -  100.65 

Levynite,  Min.,  p.  595.  — Crystals  from  Skye;  Goodchild,  [Trans.  Geol.  Soc.  Glasgow,  IS, 
Suppl.,  1-68,  1903]  ;Z8.  Kr.,  46,  307;  also  Currie,  Trans.  £din.  Geol.  Soc..  6,  341.  Crystals  from 
East  Greenland  with  doubtful  new  forms  v  (2  I0.I2.1).  u  (10.2.12.11)  (Heniy  Glader)  c- 
0.80101:  B6ggild.  Medd.  om  Gi«nl..  28,  125,  1905. 

LiBETHENiTE,  Min.,  p.  786.  —  Crystallographlc  study  by  Helczer,  Zs.  Kr.,  3D,  288.  1904. 
Occurs  in  small  crystals  in  a  quartzite  gangue  at  the  O>ronado  lode  of  the  Clifton-Morenci  onnxr 
district  in  Arizona;  Lindgren  and  Hilleorand,  Am.  J.  Sc.,  18.  457, 1904.  Ciystals  from  Vid-Sami. 
Belgium;  Cesflro,  Bull.  Ac.  Beig ,  142,  1905. 

LiLLiANiTE.  Min  .  p.  130. .—  Occurrence  at  Mt.  Farrell,  Tasmania;  Petterd,  Proc.  Roy.  Soc 
Tasmania,  18-33,  1902. 

LiMONiTE.  Min  ,  p.  250.  —  Analyses  of  ores  from  Great  Valley  and  Nittany  Valley.  Peon.; 
Hopkins,  Bull  Geol  Soc  Amer ,  11,  475.  1900;  Zs.  Kr  ,  36,  75.  Geodes  from  Muscogie,  I.T.; 
Nichols,  Field  Columbian  Mus.,  No  lU;  Zs  Kr.,  44,  539. 

LiNARiTE,  Min.,  p.  027;  App..  p  43.  —  Crystals  from  Cerro  Gordo  mines,  Inyo  Co.,  CUif ; 
Rogeis,  Am.  J.  Sc.,  13,  46,  1901;  from  Cumberiand  with  new  form,  (12.2  11);  CetAio,  Bull  Ac 
Belg..  328,  1905;  from  Eureka,  Utah,  with  new  forms.  9  (10.0.9),  ^  (9.0.10)  /(523);  Farringtoo 
and  Tilioteon,  Field  Col.  Mua-,  3,  No  7,  148,  1908. 

Occ.  in  Sardinia;  Pelloux,  Att.  Acc.  Line  ,  13.  (2),  34,  1904;  in  County  Wicklow,  Ireland; 
Russell,  Mia  Mag..  14,  348,  1907;  in  the  Otavi  district,  German  S.  W.  Africa,  see  olaviU. 

LiNNiBriE.  Hio.,  p.  78. — Auriferous  variety  (anal.)  from  Santa  F^  mine,  Chiapas,  Mexico; 

C^ollins,  Min.  Mag.,  13,  361. 

LiSKBARDiTE.  Mio.,  p.  846.  —  Mineral  simitar  in  character  found  at  Cape  Garonne,  near  Hyiia, 
France;Lacroix,  Bull. Soc.  Min.,S4, 27, 1901. 

LiTeingite.  R.  H.  SoUy  and  H.  Jaehton;  Proc.  Cambridge  Phil.  Soo.,  U,  239,  1901;  Min. 
Mag.,  13,  160. 

Monociinic.    fi SQ"  45J'. 
Comp.  5PbS.4As,S,. 

Anal.:  Pb,  47.58;  S,  24.91;  As,  26.93  -  99.42. 
From  the  Binnenthal. 
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Loaisite.  R.  L.  Codazzi,  [MinemlizadoreB  y  minerales  metalicos  de  Colombia.  Tralajos  de 
la  Oficina  de  Historia  Natural.  Seccion  de  min.  y  eeol  Bogota,  1905];  CeatnUbl.  Min.,  183,  1908.. 
A  new  mineral  found  at  Marmato,  Colombia,  witE  following  analysis: 


Afl,0, 

40.6 


FeO 

34.3 


PbO 

0.4 


H,0 

16.9  =  101.2 


LoRANDiTE,  App.,  p.  43  —  Analyses  1,  2  by  P.  Jannasch  on  material  measured  by  Gold- 
schmidt,  (Zs.  Kr.,  39, 122, 1003),  also  3  by  J  Locska,  ibid.,  p.  520. 


1.  19.26 

2.  18.75 

3.  G.  -  5.533  (1)  18.09 


As 
21.65 
21.32 
22  30 


n 

58.75 
5008 
59.76 


Ganffue 
OJ^  -  99.74 
0 12  -  99.27 
•  101.05 


Itoranskite.  M.  Melmkmo,  [Loranskite  a  new  Mineral,  sep.  pub.,  St.  Petersbuisl;  Zs.  Kr... 
31,  505;  Nikolaiew  [Verb.  russ.  min  Gesells  ,  86.  11-13,  1807]  ;  Zs  Kr  ,  31,  505. 

Massive.  Metallic.  Color  black;  streak  gicenisb  gray.  H.  —  5.  G.  —  4.6.  Isotropic. 
Infus.  Analysis: 

Ta,0,         Y,0,  Ce,0,  CaO  FeO  ZrO,  Ig. 

47.00  10.00  3.00  3.30  4.00  20.00  8.15 


95.45 


Occ.     Found  at  Imbilax  near  Pitk&ranta,  Finland.    Named  after  A.  Loranski. 


Lorenzenite.  G.  Flink,  Medd.  om  Grdnland,  14,  250,  1898;  24,  130,  1901. 
Orthorhombic.    Axes  &  :  b  :  c  =  0.6042  :  1:  0.3592. 

Forms:  a  (100),  6  (010),  m  (110),  n  (120),  x  (1.12.0),  p  (111),  o  (231).  Angles: 
120  A  120  -  100*'47'.    110  A  HI  -  55"  13'. 

In  minute  adcular  crystals  with  the  prisma  n,  or  m,  n,  prominent  and  termi- 
nated chiefly  by  p: 

Cleavage  n  (120)  distinct.  Brittle.  H.  =  6-6.25.  G.  =  3.42,  Mauzelius. 
Luster  acHimantiDe  brilliant.  Colorless  or  with  tinge  of  violet  or  brown;  also 
io  part  with  dark  ends  from  enclosed  impurities.    Transparent  to  translucent- 

Optically  +.    Ax.  pi.  ||  a.    Ba:«  ±  6.   Absorption  i  >  b  >  c.    2E  -  72*. 
Indices:  ar  -  1.7320,  Yr  -  1.7786;  a,  -  1.7785,  yy  -  1.7878. 
.  Composition,  Na,(TiO),  Si,0 

AnalysiB  by  Mauzelius: 


Lorenzenite. 


SiO. 
34.26 


TiO, 
35.15 


ZrO, 
11.02 


Na,0 
17.12 


K,0 
0.37 


H,0 

0.77  -  00.50. 


B.  B.  fuses  easily  to  a  black  globule;  not  attacked  by  acids. 

Occurs  in  drusy  cavities  in'  pwmatite  at  Naisarsuk,  southern  Greenlaod ;  associated  minerals  are 
f^rite,  microcline,  altnte,  arfvedsonite,  elpidite,  etc. 

Named  after  the  Danish  mineralogist,  Johan  Lorenzen. 

LoMte.  0.  MunUanunMurgoei,  [Inaug.-Diss.,  Munich,  1001];  Zs.  Kr ,  36,  650;  Bull.  Soc. 
Min.,  24,  504,  1901. 

Massive,  in  an  a^regate  of  small  grains  and  leaves.  Cleavage  ||  to  greatest  length.  H.  °> 
7.5.  G.  =  3.23.  Green.  Optically +  .  n  -  1.67;  t  -  a=  0.014  Extinction  makes  angle 
28°  to  trace  of  cleavage.  Ax.  pi.  transverse  to  length  of  lamella  and  ±  to  cleavage,  c  ||  b.  2^— 
30*;  2V  =  IS'  (approx.). 

Comp.  —  4SiO,.2(Al,Pe)  A  3(Ca,Mg)0  2H,0.  Analysis: 

SiOi  AlAFc,0,  FeO         CaO  MgO  H^O 

38,02  30!90    '  0.33  23.56  2.80  6.24  -  101.85 

Occ.  Found  in  small  veins  in  a  chlorite  schist  associated  with  epidote,  zoisite,  clinozoisite, 
garnet,  etc.,  in  valley  of  the  Lotru,  Transylvania.    Named  from  locality  of  occurrence. 

LdWEiTE,  Min.,  p.  946.  —  Conditions  of  formation  disci/ssed;  van't  Hoff  and  O'Farelly,  Ber. 
Ak.  Beriin,  370,  1002. 

LtissATtTE,  Min.,  p.  107.  —  Probably  a  fibrous  form  of  tridymite;  Slavik,  CentralU.  Min., 
690, 1901.  Anal. from Bojanovic,  WestmtUiFen,  Bohemia;  KovAf,[Chem. Blfitter,  Fiag, 233, 1001] ;. 
Zs.  Kr.,  37,  500. 


Ldzonitb,  see  Enargite. 
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MAcctNTosHiTE,  App.,  p.  44.  —  Radio-octivity  from  Barringer  Hillf  Uano  Co.,  Tens;  Bidik^ 

Am.  J.  Sc.,  19,  430,  1905;  Bee  also  under  UraninUe. 

Uaonbbttb,  Hid.,  p.  274:  App.,  p.  44.  —  Analyses  of  gr^r  and  white  varieties  from  Jolsva, 
Hungary; Looska.  Zs.  Kr..  86, 1901.  Uagnesite  deposits  of  Galifoniia  vith  anal.,  e«i!.:HaB, 
BuUTU.  k  Q.  S.,  8S6. 1908. 

A  magnesium  caitnnate  containing  iaomoifihous  BlnOO^  FeOO,  and  OoOO,  f lom  Bseifdd 
near  Kogen,  Westphalia,  having  following  analjnis: 

HgO  UnO  FeO  CoO  00,  BX) 

33.41  7.90  6.90  9.12  46.77  031  -  WAl 

Johnsen,  Ceotralbl.  Min.,  13,  1903. 
Also  Bee  Dolomite. 

MagXMsinmpectoUte,  see  under  PedolUe. 

If AONvnTE,  Min.,  pp.  224, 1041 ;  App.,  p.  44.  —  Cmtds  from  Nananuk,  Greenland;  Flink, 
Medd.  om  GrOnl.  14, 234, 1898 ;  24,  23, 1901 ;  from  Plan  Real,  Piedmont ;  Boeris,  Att.  Aoc.  Torino, 
S8,  691,  1903. 

Aiial}rses  of  magnetites  containing  Ti  and  V  from  eastern  Ontario,  Canada;  Pope,  Trans.  Amer. 
Inst.  Min.  Eng.,  372,  1899;  Zs.  Kr.,  36,  295;  of  titano-magnetite  from  Croustet,  near  Puy, 
Haute-Loire;  Arsandauz,  Bull.  Soc.  Min.,  24,  475,  1901;  of  manietite  from  St.  Joeeph  du  Lac, 
Quebec,  Canada,  containing  5.32%  TiO„  8.46%  MnO  and  3.24%  MgO;  also  from  Magnet  Cove, 
Arlcansas;  Bigby,  Nova  Scotia,  with  discusBion  of  isomorphous  relations;  Harrington,  Jun.  Mag., 
14,  373,  1907. 

Foimation  of;  Bruhns,  Zs.  piakt-  Geol.,  13, 212,  1904;  occurrenoe  in  pmet  rock  at  Dudi- 
keean,  Caucasus;  Jaosewaki  [Veiii.  mss.  miD.Oe8.,42,75, 1905];  Zs.  Kr.,43,69. 

Malachite,  Min.,  p.  294;  App.,  p.  44.  —  New  form  (423)  found  on  ery^rtala  fiom  likasi  mins. 
Katanga.  Congo ;  Ceaaro,  Bull.  Ac.  B«g.,  1200, 1904 ;  crystals  from  same  loetuity :  Buttgenbadk,  Ann. 
Soc.  Q2o1.  Belg^Sl,  M  665, 1905 ;ci7Btala  associated  with  dioptase  from  MinttMili,  French  Congo: 
Lacioix,  BuU.%c.  Min.,  SI,  253,  1W8. 

Mahanite,  Mid., p. 950. —Identical  witiipo^AoItte.  Analysis  given.  Van't  Hoffand  Yoer* 
man,  Ber.  Akad.  Beriio,  984,  1904. 

Manoanite,  Min.,  p.  248;  App.,  p.  45.—  Cmtals  from  Ilefeld  with  new  foims,  E  (320),  L  (940), 
R  (560),  E/(590);  Zambonini,  Zs.  Kr.,  34,  229.  From  Sandur  Hills,  India;  Fetmor,  [Bee.  (3eaL 
Bur.  India,  88, 229, 1906] ;  Zs.  Kr.,  46, 308. 

Manganocalcitb,  Min.,  p.  269.  —  Anal,  from  a  graphite  mine  at  Gross-Tremiy,  Itthiai, 
Bohemia;  Kovdr  [Abh.  bdhm.  Akad.,  28, 18991;  Zs.  Kr.,  34,  705.    See  under  Agnolile. 

Manganoapharlta,  Manganoaphuita.  K.  Butt,  Jb.  Min.,  2, 129, 1901.  ~  See  SideriU, 

MANQANOTANTALnv,  See  Under  CoIumbiKe. 

Marcasite,  Min.,  pp.  94,  1041;  App.,  p.  45.  —  Crystals  from  Rondout,  Ulster  0>.,  N.  Y.; 
Whitlock,  N.  Y.  State  Mub.,  Bull.  98,  1905;Zb.  Kr.,  43,  393. 

Containing  small  amount  of  thallium  from  Galmei  mines,  Poland;  Antipoff,  [Jour.  mss.  [diys. 
chem.  Gies.,  St.  Petersburg,  28,  384,  1896] ;  Zs.  Kr.,  31,  515.  Anal,  of  material  from  sandstone  (rf 
Calafuria,  Italy;  Manasse,  [Att.  Soc.  Tosc.,  21,  159,  1905] ;  Zs.  Kr.,  43,  496. 

Method  of  quantitative  determination  of  amounts  of  marcasite  and  pyrite  in  mixtures;  Stokea, 
Am.  J.  Sc.,  12.  414, 1901 ;  BuU.  U.  S.  (3eol.  Sur.,  178, 1901 ;  Zs.  Kr.  87, 81. 

M arignadta.   8.  WeidmanKaA  V.  Lenher,  Am.  J.  Sc.,  33, 287, 1907. 

A  variety  of  pyrochlore.  Crystab  octahedrons.   Clolor  light  yellowish  brown.   G.  —  4.13., 

H.  —  5-5.5.  Analysis: 

Nb,0,  Ta,Oa  SiOi  TiO,  Fe,0,  FeO  CcjO,  Y,0,  ThO,   CaO  MgO  Na,0  K,0  H,0 

65.22   5.86  3.10  2.88    0.50  0.02  13.33    5.07    0.20    4.10    0.16    2.52   0.57  6.40  -  99.93 

Occurs  in  pegmatite  9  miles  N.  E.  of  Wausau,  Wisconsin.  Named  in  honor  of  the  cbonist 
Maiignac. 

Marrite.    R.  U.  SoUy,  Min.  Mag.,  14,  76,  1905,  188,  1906. 

Monodinio.  Axes  d  :  5  :  c  -  0.57634  : 1:  0.47389;  ^  -  88^  46^.  Angles  (100)  :  (001)  - 
•88"  46';  (010)  :  (110)  -  "W  3';  (010)  :  (Oil)  -  •64-  39'. 
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Foims:  o  (100),  6  (010),  e  (001),  (720),  (310),  (210),  (320),  (110),  (230),  (120),  (130),  (140), 
<lfi0),  (170),  (201),  (013),  (012),  (023),  (Oil),  (021).  (073),  (083),  (031),  (072),  (041),  (ill),  (112), 
<223),  (ill),  (312),  (212),  (211),  (121),  (131),  (161),  (271),  (2ll),  (233),  (121). 

Hamt  roughly  cubical  with  a,  b,  e  promiDeDt,  modified  by  niimerouB  domefl  and  pyramids ;  also 
^&bular. 

Cleavage  not  observed.   Fracture  conchoidal.   Brittle.    H.  —  3.   Luster  metallic,  brilliant. 
Oolor  lead-  to  steel-gray,  often  with  iridescent  tarnish.   Streak  black  with  chocolate  tinge. 
Composition  not  determined. 

Occurs  very  sparingly  in  the  white  dolomite  of  the  Lengenbach  quarry,  Binnenlhal,  Switier- 
land,  associated  with  lengenbachite  and  rathite. 

Named  after  Dr.  John  £.  Uarr  of  Cambridge,  England. 

Marshite,  App.,  p.  45.  —  Description  of  Bpeeunens  ftwn  Broken  HUL  N.  S.  W.,  ^ve  following 
additional  data.  Dodecahedral  cleavage.  H.>*2.5.  nNn  —2.346.  ^>eaoer,  Urn.  Mag.,  18, 
38.   Analysis  on  material  with  G.  =  5.^;  Prior,  ibid.,  189. 

The  identification  of  small  quantities  of  iodine  in  New  South  Wales  copper  ores  suggests  the 
probable  presenoe  of  mamhite;  A.  Dieseldorff,  Proo.  Roy.  Soo.  N.  S.  W.,  83, 160, 1899. 

Manjatakite.  E.  von  Fedorow  and  W.  NiktHn,  [Ann.  0661.  Blin.  Russie,  3, 90, 102, 1899] ;  Min. 
Mag.,  12,  387.  Glauconite  containing  much  manganese,  forming  the  bulk  of  a  Tertiary  sandstone 
in  the  Harsjat  forest,  Urals. 

Uatlocxits,  Uin.,  p.  169.  —  Crystals  from  Laurium,  Greece;  Lacroix  and  de  Sehulten,  Bull. 
Soo.  Min..  31, 85, 1008. 

Refractive  indices;  Buttgenbacb,  Ann.  Soc.  gfol.  Belg.,  33,  Mil,  1906. 

Mayberyite.  S.  F.  Feokham,  [Jour.  Franklin  Inst.,  140,  382, 1895],  Min.  Mag.,  13, 387.  Name 
proposed  in  connection  with  a  suggested  new  clasuficatioD  of  petroleum,  tntumen,  etc.,  after  C.  F. 
Habery  (not  Maybery). 

Mbionitb,  Min.,  p.  467. — A  mineral  occurring  in  amphibole-gneiss  from  the  Black  Forest  i^icb 
has  the  microseopii^  eharaeteis  of  meionite  except  that  it  shows  a  basal  deavage,  has  been  called 
pteudomeioniie;  Roseabuscb,  [Mitt.  Gnssben.  Badisch.  geol.  Landeanst,  4,  391, 1902];  Min.  Mag., 
14,  408,  1907. 

Melanochalcite.   O.  A.  Koemg,  Am.  J.  Sc.,  14,  404,  1902. 

Massive,  occurring  as  a  pitchy  black  layer  a  few  millimeters  in  thickness  over  a  nucleus  of 
cuprite,  this  kernel  bemg  surrounded  by  a  banded  green  zone  of  chrysocolla  and  malachite  and  this 
again  by  quartz,  the  whole  forming  nodules  having  an  average  diameter  of  120  mm.  and  of  much 
beauty  m  the  cross  section.  Ilie  black  mineral  when  pure  has  a  brilliant  luster  and  is  very  brittle; 
H.  -  4:  Q.  -  4.141. 

Analyoa  of  carefully  selected  materiid. 
SiO,  COw  CuO  ZnO  FclO,  m> 

7.80  7.17  76.88  0.41  0^  7J1  -  100.04 

See  also  analysis  of  copper  pitch  ore  from  Moroid,  Arisona;  Lindgren  and  HiUebrand,  Am.  X 
Sc.,  18,  454,  1904. 

MELANOPHLoam,  Min.,  pp.  194, 1041 ;  App.,  p.  45. —  Study  of  optical  properties;  ZamboninI, 
Zs.Kr.,41,48. 

Melanteritb,  Min.,  p.  941;  App.,  p.  46. —  Crystals  from  Falun,  Sweden,  described  and 
analyzed;  Edgreo,  G.  FOr.  F&rh.,  33,  329,  1901.  Occurs  in  small  prismatic  eryatals,  also  as  an 
efflorescence  with  pyrite  near  Leona  Heights,  Alameda  Co.,  Cal.,  new  forms  noted  I  (120),  d  (ICQ), 
k  (203),  X  (302),  q  (201),  ;  (904),  B  (332);  Schailer,  BuU.  G.  Univ.  Cal.,  3,  195,  1903. 

Study  of  chemical  constituUon  and  genesis  of  iron  sulphates;  Scharicer,  Zs.  Kr.,  36,  345. 

Occurrence  in  Baluchistan,  India;  Hooper  [Jour.  Asiatic  Soc.  Bengal,  72,  236,  1901];  Zs.  Kr., 

391 ;  ooourrence  at  Cetine,  Siena,  Italy  (with  anal.) ;  Hanasse,  Proe.  Soc.  Tose.,  May,  1908. 

Mbulite,  Min.,  p.  474;  App.,  p.  46.  —  Indices  of  refraction  for  various  colors;  Hlawateoh, 
Min.  Mitth.,  23,  415,  1904. 

Study  of  minerals  of  melilitegroup  with  analyses;  Fouqu6,  Bull.  Soc.  Min.,  88, 10, 1900;  chemi- 
cal composition  with  analyses;  &mbonini,  Zs.  Kr.,  41,  226. 

MELiNrTB,  Min.,  p.  695. —  From  Vies  near  Bistrits,  Hfihren,  with  anal. ;  ^vAf,  [Chem.  Kfttter, 

1899];  Zs.  Kr.,  34,  706. 

Meuphanitb,  Min.,  p.  418.  —  Chem.  comp.  discussed;  Ces&ro,  Mem.  Soc.  Liige,  6,  No.  6, 
11, 1904. 
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MeUte.    F.  Zambonini,  Zb.  Kr.,32, 161,  1899;  34,  227, 1901. 
Id  imperfect  prismatic  forms ;  also  stalactitic  massive. 
H.  -  3.    G.  =  2.18.    Color  bluish  brown.  Opaque. 
CoropositioD  approximates  to  2(Al,Fe)30,.SiOi.SHiO. 
AnaTysiB. 

SiO,  ALO,  Fe,0,  CaO  H,0 

14.97  35.24  14.90  0.78  33.75  -  99.64 

B.  B.  infusible,  gives  off  water  and  the  residue  becomes  brown;  iron  reactions  with  the  fluna. 
Completely  soluble  in  hydrochloric  acid  with  separation  of  silica. 

The  specimen  examined,  originally  from  the  Abbati  coUection,  was  labeled  aUophane  ffom 
Saalfeld,  Tburin^a. 

Named  after  Professor  Romolo  Mali  of  Rome. 

Melonitb,  MIn.,  p.  76. —  Anal,  from  Worturpa,  N.  S.  W.;  Higgin,  [Trana.  Roy.  Soc.  So-  Aiu., 
28,  211,  18991;  Zs.  Kr.,  34,  214. 

Analyses  by  Hillebrand,  Am.  J.  Sc.,  8,  295,  1899,  from  original  locali^,  Statiudaiu  nuse, 
Hdonea  Co.,  Calif.,  and  by  £>ieaeldorff,  CentratU.  Mid.,  168, 1901,  from  Atutiwia,  piove  that  for- 
mula should  be  NiTCf 

I  II  ra  IV  V 

Te  80.75  81.40  S0.17  81.09  81.31 

Ni  (.so,  18.60  16.73  18.91  18.09 

Co  \  ^^-^^    0.75     

Ag  0.86  ....  Fe  1.33     


99.92  100.00  98.98  100.00  IOOjDO 

I,  Hillebrand;  11  -  I  recalc;  III,  Dieseldorff;  IV  -=  III  recalc;  V  =  Theoiy  for  NiTW. 
Occurrence  at  IlUnawortina,  N.  S.  W.,  with  analyses;  Dieseldorff,  Centialbl.  Min.,  98,  1900. 

Merctjric  Iodide.  Minute  scarlet-red  cubes  occurring  in  limonite  at  the  Broken  HiU  miiK^ 
New  South  Wales,  have  been  identified  as  probably  mercuric  iodide  by  Hoses;  its  rdatitm  to  tiie 
doubtful  coccinite  of  Castillos  (Min.,  p.  161)  is  uncertain,  Am.  J.  Sc.,  12, 98, 1901. 

Mercqrt,  Hin.,  p.  22.  —  Occurrence  at  Erzberg,  Styria;  Redlieh,  Centralbl.  Min.,  280,  1908. 

Mesoute,  Min.,  p.  605. —  Optical  study  of  material  from  Faroe  islands;  GOrgey,  Min.  MItth., 
27,  255,  1908. 

AnaL  —  From  Table  Mountain,  Golden,  Colo. ;  Patton,  Bull.  Geol.  Soc.  Amer.,  U,  461,  1900; 
Zs.  Kr.,  36,  74 ;  from  Ben  Lomond,  N.  S.  W. ;  Anderson,  Rec.  Aus.  Mub..  6,  419, 1907 ;  from  baaalt  a< 
Montresta,  Sardinia;  Deprat,  Bull.  Min.  Soc.,  31,  191,  1908;  alaOf  HiUosevich,  Rend.  Af».  Line, 
17,  (1),  270,  1908;  and  Pelacani,  ibid.,  17,  (2),  66,  1908. 

Discussion  of  chem.  comp. ;  Zambonini,  Mem.  Acc.  Sci.  Napoli,  14,  121,  1908. 

A  seolite  having  composition  and  general  physical  properties  like  mesolite  but  differii^ 

SJtically  has  been  named  p»eudomeaol'Ue}>y  A.  N.  WiDchell,  rTh^  Fac.  des  Sc.  de  Puis.  1900]; 
uU.  Soc.  Min.,  24,  506,  1901;  Amer.  Geol.,  26,  275,  1900;  biaxial,  positive,  small  axial  angle; 
length  of  fiben  positive;  max.  angle  of  extinc.  to  length  of  fibers  »  20°.  Analysis: 

StO,       AlA        FeA       MgO        CaO       Nb,0     K,0  H,0 

46.25      26.69        1.40  tr.  9.76        4.24      0.47       12.99  -  90.79 

Found  in  the  anorthosite  of  Cailton  Peak,  Minnesota. 

Experiments  eoncemiDg  loss  of  water,  etc. ;  Friedel,  BuU.  SoO.  Min.,  22, 84, 1899. 
HcTACiNNABARin:,  Min.,  pp.  62,  1041;  App,,  p.  46.  —  Relations  to  cinnabar,  which  ne. 

Metanhydrite.    E.  Sommer/eldt,  Jb.  Min.,  1, 140, 1907. 

Orthorhombic.    Composition,  CaSO^. 

Prepared  artificially  in  small  c^tals  which  show  faces  that  cannot  be  simply  referred  to  the 
anhydnte  axes.  Like  anhydrite  in  cleavage  and  specific  gravity.  Differs  in  showing  a  dis- 
tortion of  the  interference  figure.  Feihaps  to  be  oonsideiea  as  isomoiphous  with  baritei  U»  the 
ciyst^  axes  of  whit^  its  faces  oould  be  referred. 

Metakalkimiiite,  see  Autumte. 

Metakoenenita.   F.  Birme,  Centralbl.  Blin.,  p.  498, 19(G.  —  See  Komemta. 
Ketakt^emmiita,  see  Toriernite. 
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HrrAVOLTiME,  Mia.,  p.  972.  —  Fonned  at  eruption  of  Vesuvius,  1906;  anal,  given;  see  under 
Vesuvius. 

Occurrence  in  a  fuman^e  near  Pyromeni  on  island  of  Milo,  and  near  Porto  di  Levante  on 
Vulcano;  Lacroix,  Bull.  Soc.  Min.,  30,  30,  1907.  From  Zolfo  Grotto,  Miseno,  Italy;  Zanbonini, 
Read.  Acc.  Sd.  Napoli,  Dec.,  1907. 

MmosiTEB,  see  under  Iron. 

MiARGTRiTE,  Min.,  p.  116. — Crystals  from  Zacatecas,  Mexico,  with  following  new  forms; 
T  (106),  U  (1.0.30),  V  (1.0.12),  W  (1.0.12),  P  (15.2.2).  K  (112),  H  (411),  Z  (913);  ^kle,  Zs.  Kr., 
SI*  209.  Descripiioa  of  specimens  from  Tatasi  (anal.),  and  from  Aullagas,  Potosi,  Bolivia; 
Spencer,  Min.  Hag.,  14,  339,  340. 

Mica  Group,  Min.,  p.  611 ;  App.,  p.  46.  —  Analyses  of  Canadian  micas;  Egjeson,  Trans.  R^. 
Soc.  Canada,  10,  (3),  57, 1904;  from  marble  of  Carrara;  D'Acbiardi,  Att,  Soc.  Tosc.  Sc.,  Mem.  ia, 
1906. 

Description  of  occurrence  in  the  pegmatites  of  upper  Vettlin;  Linck,  {Zs.  f.  Naturwiss.  Jena, 
33,  345,  1899];  Zs.  Kr.,  36,  317  Occurrence  in  Canada;  Cirkel,  Bull.,  of  Mines  fimnch,  Dept.  ot 
Interior,  Ottawa,  Canada;  Am.  J.  Sc.,  21,  405,  1906. 

MicROCLiNE,  Min.,  pp.  322,  1042;  App.,  p.  47.  —  Occurs  in  crystals  at  Haddam  Neck,  Conn.; 
Bowman,  Min.  M^.,  IS,  114,  1902.   Crystals  from  various  Greenland  localities;  Bf 


GrOnl.,  443;  from  Vis^zy  near  Montbrison,  Loire;  Gonnard,  Bull.  Soc.  Min.,  28,  17,  li 
Analysis  from  Ilmengebirge;  Sioma,  Zs.  Kr.,  34, 278. 
In  granites  of  Sardima,  see  under  OrthoeloM. 


;ild,  Min; 


MicROLTTB,  Min.,  pp.  728,  1042;  App.,  p.  47. — From  Naraarsuk,  Greenland;  Flink,  [Medd. 
om  Grtinl.,  16,  234,  1S98;  24,  171,  1901]. 

MicRosoMHiTE,  Min.,  p.  428.  —  Refractive  indices  of  crystals  formed  during  eruption  of 
Vesuvius  in  1906;  see  under  Veauvim. 

MiERSiTB,  App.,  p.  47.  —  Description  of;  Spencer,  Min.  Mag.,  13,  41.  Anal,  by  Prior,  ibid., 
188,  gave  Ag,  38.17;  Cu,  5.64;  I,  56.58  -  100.39,  which  leads  to  formula,  4AgI.CuI.   O.  -  5.64. 

MiLARiTE,  Min.,  p.  312;  App.,  p.  47.  —  Crystals  from  Gletsch, 
Switzerland;  Buss,  Centralbl.  Min.,  754,  1906. 

Chem.  eomp.  discussed;  Ces&ro,  Mem.  Soc.  Li^ge,  6,  No.  6, 1, 
1904. 

MiLLERiTE,  Min.,  p.  70;  App.,  p.  47.  —  Study  by  Palache  and 
Wood,  of  crystals  from  Orford,  Quebec,  Am.  J.  Sc.,  18,  343,  1904, 
gave  following^new  facts  using  as  according  to  Gdt.,  c  =  0.3774 
(Palache);  (0112)  is  a  gliding  plane  and  artificial  twins  can  be 
formed;  perfect  rieavagc  11  to  (lOll)and  (0ll2);  new  forms:  (72^0), 
(0221),  (2131),  (ii53)  with  several  doubtful  forms. 

MncETTTB,  Min.,  p.  771.  —  Crystals  from  Bena  a  Padni,  Sar- 
dinia; Lovisato,  Rend.  Acc.  Line,  13,  (2),  43,  1904;  from  Eureka, 
Utah;  Farrington  and  Tillotson,  Field  Col.  Mus.,  Geol.  Series,  3, 
No.  7,  150,  1^8.  Study  of  refractive  indices;  Bowman,  Min.  Mag., 
13,  324,  1903. 

MiNERviTE,  App.,  p.  47.  —  A  white  pulverulent  phosphate  from 
the  Jenolau  caves,  Aew  South  Wales,  is  analyzed  by  Mingaye 
and  referred  to  minervite.  Trans.  Austr.  Asmc.  Sci.,  7,  1898. 
Analyses  of  other  phosphatic  deposits  are  also  given. 

MiBABiuTE,  Min.,  p.  931.  —  Occurrence  with  nrpsum  at  Puch- 
berg  near  Schneeberg,  Austria;  Corau,  Centralbl.  Min.,  280,  1908. 

MiSENiTE,  Min.,  p.  922.  —  Anal,  of  material  from  Zolfo  Grotto, 
Mesino,  Italy,  corresponding  to  formula,  K,S0«.6HKS0f ;  Zambo- 
nini.  Rend.  Acc.  Sd.  Napoli,  Dec,  1907. 


Millerite,  Orford,  Quebec. 


HissoNms,  Hin..  p.  471 ;  App.,  p.  47.  —  Variety  dipyre  occurs  altered  to  foraterite  and  spinel 
in  Ihenolite  at  Aridge;  Lacroix,  Bull.  Soc.  Min.,  34, 14, 1901. 
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KohawUto.   0.  A.  Koenig,  Am.  J.  Se..  10,  440, 1900.  —  A  variety  of  dome/kite  eontMidiic 

nickel  and  cobalt.    See  Domeykiie;  also  Ledoumie. 

Kohavk-Whitneyite.  Q.  A.  Koenig.  Am.  J.  So.,  10,  446,  1900;  14.  414.  1902.  —  An  inti- 
mate mixture  of  mouwkite  and  whitneyite,  see  Wkitneytte. 

MoHBiTB,  see  Ilnmnte. 

Mcdssanite.  G.  F.  Kum,  Am.  J.  Sc.,  19,  396,  1905.  —  Name  propoaed  for  the  natorally 
occurring  carbon  silicide  (CSi)  (Carborundum)  found  by  Moissan  aa  smaU  green  hexigonal  plates 
in  the  meteoric  iron  of  Cafion  Diablo,  Arixona,  associated  with  microscopic  diamonds.  MtMpan, 
C.  R.,  139,  778,  1904;  140.  405,  1005. 

CryBtaliization  of  carborundum.  G.  B.  N^ri,  Riv.  min.  crist.  itat.,  39,  33,  1903;  Zs.  Kr., 
41,  269,  1905.  RhombohedraL.  Forty-four  forms  were  observed,  of  which  the  followinc  are 
given  as  the  most  common:  (0001),  (lOlO),  (lOU),  (4043),  (202l),  (40il),  (Olll),  (0443),  (022l>, 
(0441). 

Angles:  OOOlAlOll  -  54"  46' 37',  0001A40i3  -  62*  5' 63*,  0001  A2(fil  -  70*  33*  23",  0001 
A40il  -  79«  S9'  31*. 

Ciyertid  habit  is  (1)  tabular  ||  (0001),  or  (2)  pyramidal,  rhombohedcons  of  both  oidm  being 
present. 

Following  facta  observed  under  the  microeeope  Pirsson  [priv.  contr.].  Cleavage  poor, 
rfaombohedral:  fracture  concholdal.  Uniaxial,  pontivej  double  refraction  weak.  Sotnentat 
pleochroie,  t  oe^  indigo  blue,  a  li^t  Uue.   Keftaetive  mdices  hig^;  both  «#  and  c  gieatet  than 

I.  75. 

Moldavlte,  a  ^a«.  —  Occurrence  in  M&hren;  Dvorak^  [Mas.  Franciaceum-Annalen,  BiQnn, 
1898];  Zs.  Kr.,  3S,  623.  Concenung  its  origin;  Suess  [Ver.  geol.  Reichsanet.  Vienna.  387. 1898: 
Rienak,  ibid.,  415];  its  occurrence  in  northern  Bohemia;  Jahn,  [ibid., 81, 1899];  ail  reviewed  in  Zs. 
Kr.,  33,  649.  Ch^nical  composition;  John  [Verb.  ge<^.  Reicnsanst.  Vienna.  179,  1899];  Zs.  Kr^ 
86,  300. 

MoLTBDBNiTB,  Hio.,  pp.  41,  10^;  App.,  p.  47.  —  Ciystallographie  study;  Uosea,  Am.  J.  Se^ 
17  369  1904. 

'  AneA.  from  Biella,  Italy;  Zambonini,  Zs.  Kr.,  40,  211. 

Alpine  occurrencee;  Lincio,  Centralbl.  Min.,  12,  1905.   In  basalts  of  lower  Rfaine;  Bnuins, 

Centraibl.  Min..  97,  1908. 

MoLTBDTTB,  Min.,  p.  201.  —  Anaivses  by  Schaller,  Am.  J.  Sc.,  23,  297,  1907;  Zs.  Kr.,  43.  331, 
of  various  specimens  show  that  molyt>dic  ocher  is  not  the  oxide  MoO,  hat  rather  a  tqrdrous  ferric 
molybdate,  Fe,0r3MoO,.7iH,O.  Results  ooufinued  by  Guild.  Am.  J.  Sc..  23,  455, 1907,  ezoepc 
his  analysis  gives  formula  with  7HaO.   Anal.  I,  Schaller;  11,  Guild. 

H,0  Fe,0,  MoO,  Insol. 

I.  Westmoreland,  N.  H.  17.62  21.08  57.09  4.60      -  IOIjOS 

II.  Santo  Rito  Mts.,  Aris.  17.36  21.84  60.80  ....      -  100.00* 

*  Recalc.  after  deducting  insol.  res. 
Anal,  of  material  from  Hortense,  Colo.;  Schaller,  Am.  J.  Sc.,  26,  74,  190S;  Zs.  Kr.,  44, 12. 

MolybdophylUte.    O.  Flink,  Bull.  G.  Inst.  Upsala,  6, 91, 1001. 

Hexagonal.  In  irregular  foliated  masses  with  perfect  basal  cleavage;  resembles  mica.  Some* 
what  flexible  in  thin  folia  ;etchin||  figures  normal  hexagonal  (Baumhuier).  H.=*3-4.  G.  »  4.717. 
Luster  on  c  pearly,  elsewhere  vitreous.  Oolorieas  in  thin  folia,  in  thicker  masaes  pale  graen. 
Optically  uniaxial,  negative.   Indices  my     1.8148,  ty  —  1.7611. 

Compodtion,  R^O,  +HaO  with  R  —  Pb  :  Mg  —  1  :  1  neariy.  Cf.  baryaiUte,  Hin.,  p.  4S1. 
Analysis,  Flink,  l.c.: 

8iO,  PbO  MgO         A1,0,        Na,0         K,0  H,0 

18.15  61.09  11.71         0.46  0.82  0.69  6.32  -  09.24 

B.  B.  fuses  with  some  difficulty  to  a  gray  porcelatn-4ike  mass,  which  yields  metallic  lead  with 
soda  on  charcoal.    Yields  water  freely  in  the  tube. 

Occurs  with  hausmannite  in  granular  limestone  or  dolomite  at  lAngban,  Swedm. 
Named  from  fi6\v^s,  lead,  and  ^XXo;*,  leaf,  in  allusion  to  its  structure. 

MoNAzrrE,  Min.,  p.  749 ;  App.,  p.  47.  —  Oryst.  —  Description  of  ciystals  with  optiod  and 
chemical  investigation  from  Impilaks,  Finland;  Ramsay  and  Zilliacus,  fOfveisikt  af  Flnska 
Vetenskaps^Societetens  FOrhandlingar,  39,  18971;  Zh.  Kr.,  31,  317;  ciystals  from  Tvrol;  Cathrein, 
Jb.  Min.,  S,  137,  1899;  from  Fisek,  Bohemia;  Kreici,  Ber.  b6hm.  Ges.  Wiss.,  xUv.  1899;  also 
Bull.  Acad.  Sci.  Bohdme^  1904;  cf^its^ogcaphy  with  bibliography;  Bowman,  Zs.  Kr.,  88,  113, 
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1900;  crystals  from  Tintagel,  Cornwall,  with  new  forms,  ;i(i30),  q  (l32),  d(l22);  Bowman, 
SAin.  Mac..  12, 358, 1900;  from  Prftgratten,  Tyrol;  FoU^Min.  Mitth.,  23. 472, 1903:  from  Kekertak, 
XJpemivik  District,  Greenland;  B^gild,  liin.  Gifinl.,  202;  from  Emmaville,  N.  8.  W.;  AndezBon, 
Itee.  Aus.  Mus.,  6.  414,  1907. 

Opt.  study  of  crystals  from  Nil-Saint- Vincent,  Brabant;  Prinz,  Bull.  Ac.  Belg.,  313,  1904. 

AnaL  —PromPisek,  Bohemia;  Preis,  [Ber.  bOhm.  Ges.,  19, 1897];  Zs.  Kr.,Sl,  526;  Brazil  with 
discuasion  of  composition;  Hussakand  Reitinger,  Zs.  Kr.,  37, '550,  1903.  Concerning  presence  of 
1;horium;  Mann,  Inaug.-Diss.,  Leipzig,  1904;  Z6.Kr.,^,664.  Anaiyses  of  material  from  Idaho  (7); 
Xschemik  [Verh.  russ.  min.  Ges.,  42,  9,  1905],  Zs.  Kr.,  43,  68.  Discussion  of  analyses;  Aars 
[Inaug.-Diss.,  Freibura;  i.  Br.  1905];  Centralbl.  Min.,  247,  1907. 

General  notes;  Derby,  Am.  J.  Sc.,  10,  217,  190a  Radioactivity;  Barker,  Am.  J.  Sc.,  16,  161, 
1003. 

Oce. — In  tin  gravels,  Embabaaodi8trict,Swaziland.S.  Africa;Frior,MiD.MaK.,12,101,1899; 
from  Delaware  Co.,  Pa.;  Hamilton,  [Proc.  Phil.  Ac.  Sc.,  II,  377.  1899];  Zs.  Kr-TSi,  206;  in  iron 
ore  and  graphite.  Brazil;  Derby,  Am.  J.  Sc.,  13,  211,  1902*  character  of  monaiite  sand  from 
Caucasus;  Tschemik.  [Verh.  rusa.  min.  Ges.,  41,  43,  1903];  Za.  Kr.,  41,  184;  occurs  in  place  at 
Blatherarm  Creek,  near  Deepwater,  N.  S.  W.,  analyaiB  (1.63TliO.):  J^denon,  Records  Austr. 
Mus.,  6,  258,  1904;  Zs.  Kr.,  42,  391. 

HoNBTiTE,  Min.,  p.  784.  — Tridinie  constants  on  artif.  crystals:  a  «  96°  40';  B  —  88**  44': 
y  -  103"  48';  a  :  b  :  c-1.049  : 1 : 1.044;  de  Schulten,  Bull.  Soo.  Min.,  24,  323,  1901. 

MoNTUORiLLONiTE,  Min.,  p.  690. — Anal,  of  variety,  stolpenite,  from  Gross-Treany,  Mahren; 
KovAr,  [Abh.  bOhm.  Akad.,  No.  IS,  1,  1S96] ;  Zs.  Kr.,  31,  524.  Anal,  of  material  resembling  mont< 
moriUonite,  from  Exeter,  N.  S.  W.;  Anderson,  Rec.  Aus.  Hub.,  S,  67,  1903. 

Montroydlta.  A.  /.  Jfoies,  Am.  J.  Sc.,  16,  259,  1903;  HiOtbrand  and  SchaUer;  ibid.,  24. 
209,  1907. 

Orthorhombic.   Ajtesd  :6:i  -  0.63797  : 1:1.1931  (Moses) ; 0.6376  : 1  : 1.1977  (Schaller). 

Forms:  a  (100),  6  (010),  m  (110),  d  (101),  a  (112),  o  (111),  x  (331),  w  (311),  r  (211),  (  (212), 
«  (132).    Hillebrand  and  Schaller  record  56  forms  in  all.    In  minute  pris- 
matic crystals,  highly  modified;  alao  forming  velvety  crusts. 

Brittle.  H.  °-  1.5-2.  G.  undet.  Luster  adamantine  to  vitreous. 
Color  orange-red ;  streak  same  but  lighter.  Transparent.  Ax.  pi.  ||  (100), 
Bxm  -1-  (001)?  (Schaller.  priv.  contr.). 

Compontion,  mercuric  oxide,  Hgb,  determined  on  0.05  gram;  analysis 
gave: 

Loss  on  heating  (assumed  to  be  O)  7.13,  sublimate  (Hg)  92.87  —  100. 
Volatilizes  completely  in  the  closed  tube,  yielding  a  sublimate  of  metallic 
mercury.    Dissolves  readily  in  cold  nitric  or  hydrochloric  acid. 

Associated  sparingly  with  eglestonite  and  terlioguaite  at  the  merouiy 
deposits  at  Terimgua,  Texas. 

Named  after  Mr.  Montroyd  Sharpe,  one  td  the  ownen  of  the  Teilingua 
mines. 


MoorabooUta.  Q.  B.  Pntchard,  [Victorian  Naturalist,  18,  63,  1901]; 
J.  Ch.  Soc.,  62,  (2),  612,  1902;  L.  J.  Spencer,  Min.  Mag.,  IS,  373,  1903.— 
A  zeolitic  mineral  from  the  Moorabocu  valley,  Victoria.  As  noted  by 
^ncer  the  characters  sjven  agree  closely  witii  those  of  natrolite,  to  niiiw 
it  is  doubtless  to  be  reined. 

Moravite,    Fram  Kretschmer,  Centralbl.  Min.,  p.  293,  1906. 

A  chloritic  mineral  resembling  thurineite.    It  occurs  in  lamellar,  small-  Montroydite. 
foliated  to  scaly  and  granular  forms,  with  perfect  basal  cleavage. 

H.  =  3.5.  G.  =  2.38.  Luster  greasy  to  pearly  on  the  scales.  Color  iron-hlaek.  Stnak 
dark  smoky  gray. 

Composition,  H,Fe3(Al,Fe)4Si70M. 

Analysis  of  carefully  selected  material : 

SO,     Al,0,    Fe,0,    FeO     CaO     MgO    Na,O.K,p  H,0 

49.30    22.71     5.04      13.99      tr.      1.82        lilO         4.95  graphite  0.55,  P.O.  tr.-  99.48 

A  second  analysis  on  less  pure,  somewhat  altered  material  is  not  quoted  here. 

B.  B.  fuses  with  difficulty  to  a  black  shining  bead.  Decomposed  with  hydrochloric  acid  with 
the  separation  of  gelatinous  silica. 

Occurs  abundajitly  at  the  iron-ore  mines  of  Gobitschau  near  Stenibei;g,  Moravia,  Thuringite 
ispreBent,  also  stilpnomelaoe  and  stilpnochloran  (see  also  Kretschmer,  Centralbl.  Hin.,  196, 1W6). 


Digitized  by  Google 


72  APPENDIX  11. 


M oreneite.    W.  Undgrm  and  W.  F.  HHUbrand,  Am.  J.  Sc..  18,  455, 1904. 

In  brownish  yellow  fibrous  seams  with  silW  luster.  Under  the  microBcope  app^n  aa  »  nMuif 
bomt^neous  felted  aggregate;  the  fibers  slipitly  pleochroie  with  paralld  extinction  and  atzaog 
iHrefriogence. 

Composition  imcertain.   Analysis,  W.  F.  Hillebrand: 

SiO,   TiO,    AIiO,    FcO,    FeO    MnO    CaO    MgO    E,0  Na,0  X 
45.74     tr.       1.98     29.68    0.83       tr.      1.61     3^     0.20    0.10     13.92*   O.S4f  —  9SA 

•  8.84  at  1050,  0.12  at  150^,  4.27  below  redness,  0.69  red  heat    t  FeS,  0.66,  P,Oc  0. 18,  CuO  tr. 

From  Morenci,  Arizona;  found  in  a  lime  shate  at  the  Arizona  Central  mine,  200  feet  below  the 
surface;  probably  derived  from  the  oxidation  of  some  contact  metamorphic  mineral. 

HoBiNFTB,  Min.,  p.  1042. —  Anal,  of  crystalline  massive  nuterial  from  original  locality  yielded: 

P,0,  F  AlA  Ca  Na,0  H,0 

33.50         13.20  17.80  13.80  5.20  17.90  -  101.40  * 

*  Anal,  recalc.  after  deducting  1.50%  SiO,  and  0.20%  H,0  at  120^. 

Formula  derived  may  be  written  as  3AlPO,.HNa,PO«.3CaF,.8HjO  or  HNa,(AlF),fCaFir 
(P0,),.8H,0. 

Relation  of  composition  to  that  of  amblygonite,  from  which  it  has  been  derived,  is  dtacuased 
Caraot  and  Lacroiz,  Bull.  Soc.  Min.,  31,  149,  1908. 

MiiUerite.    F.  Zambonini,  Zs.  Kr.,  32, 157, 1899:34, 225, 1901. 
Massive ;  resembling  nontronite;  in  crusts,  with  rough  surface. 

Soft.    G.  =  1.97. 

Color  yellowish  green.    Streak  yellowish,  dull.  Opaque. 

CompoBition,  Fe,Si,0g.2H,0. 

Aoatyses:  1,  Zambonini;  2,  MQller;  3,  Uricochea  (anal.  2  and  3  quoted;  ref.  not  pven). 

SiO,  FejO,     A1,0,  MnO  MgO  H,0 

1.  Nontron  j  48.82         35.88       4.30  0.63  0.35  9.66  9964 

2.  Tirschenreuth      47.10         35.75       7.15  ....  ....  10.00  =  100.00 

3.  Tirechenreuth      47.59  42.49  ....  0.13  9.79  -  100.00 

B  B.  infusible,  loses  water  and  finally  becomes  brown.  Reacts  for  iron  with  boiax.  Slowly 
and  imperfectly  decomposed  by  concentrated  hydrochloric  acid. 

From  Non.tron,  Doniogne,  France,  and  called  "nontronite"  (chloropaO,  but  differs' chiefly 
in  tower  percentage  of  water.  Also  stated  to  occur  at  Tirschenreuth,  Bavaria.  The  nunenl 
from  Staroo,  Sweden,  analysed  by  Weibull  fDana,  Min.,  anal.  9,  p.  701)  is  also  near  the  above. 

Named  after  Miiller,  who  analysed  the  TiEBchenrouth  mineial. 

Mdrbinskite,  Min.,  p.  1042.  —  Review  of  crystal  measurements  with  conclusion  that  the 
specimens  named  as  mursinskite  were  an  iron-ltme  garnet;  von  Fedorow,  Zs.  Kr.,  4S,  36. 

Maschketowite.  E.  von  Fedorow  and  W.  NikUin,  [Ann.  Gfol.  Min.  Russ.,  3,  87,  99,  1899]; 
Hin.  Mag.,  13,  388.    A  pseudomorph  of  magnetite  after  hematite.  Urals. 

MUBCO_viTE,  Min..  p.  614;  App.,p.  48. —  Crystals  from  Mitchell  COj,  N.  C,  show  following^ new 
forms:  e  (447);  A  (556);  (29.29.30);  o  (111);  e  (331);  t  (10.10.3);  6  (11.11.3);  v  (55.23.6);  »  (551). 
Baumhauer,  Zs.  Kr.,  32,  164,  1899.    In  radial  crystal  groups;  Johnaen,  Centralbl.  Min.,  504, 1908. 

Optical  study  of  material  from  Monte  Orfano,  Itoly;  Viola,  Zs.  Kr.,  33,  118,  1899.  With 
unusual  axial  angle  from  the  eclogite  of  the  Fichtelgeblrge;  Johnsen,  Centralbl.  Min.,  620,  1908. 

Analysis  of  a  pink  fibrous  variety,  associated  with  lepidolite,  from  Haddam  Neck,  Conn.; 
Bowman,  Min.  Mag.,  IS,  98,  1902. 

Fuchsite  used  as  material  for  prehistoric  implements  in  Guatemala;  Bauer,  Gentmlbl.  IGn., 
291, 1900;  as  decorative  stone  by  the  ancients;  Miers,  Min.  Mag.,  13,  322. 

From  upper  Veltiin,  Italy;  Linck,  Jena,  83,  349,  1900. 

Raeglta.  T.  Wada,  Minerals  of  Japan,  1904;  Beitrage  Hin.  Japan,  3,  23,  1906;  Am.  J.  Sc., 
19,  90,  1005. 

Probably  tetragon^  and  isomorphous  with  zircon.  Occurs  in  small  spherudal  aggragates: 
rarely  in  pseudo-cwdecahedral  crystals.  Color  varies  between  dark  pistacbio-gfeen,  grwnidi 
gnj  and  brown  or  reddish   brown.    Under  microscope  tiansparent,  gnm-^tema,  biffiiij 
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-refractive,  often  neariy  feotropie.  H.  —  7.5.  G.  »  4.00.  llarlffid  ratUoactivity.  AnalyBis  1^ 
Haga: 

SiO,  ZiO,  UO,         TbO,        Nb,O..Ta,0,  YA 

20  58  55.30  3.03  5.01  7.69  9.12  -  100.73 

Earlier  analyses  by  Tamura  failed  to  find  the  zircoDta. 

Found  with  fergusonite  in  placer  tin  washings  near  Takayama,  Mino  pravince,  Japan. 

Nagtagite,  MIq.,  p.  105;  App.,  p.  48. — Anal,  and  discussion  of  compodUon;  PHwoznIk, 
lOesterreich.  Zs.  f.  Berg-u.  Hilttenweaen,  265,  1897];  Zs.  Kr.,  32,  185. 

Narsarsokite.    G.  Flink,  Medd.  om  GiOnland,  14,  234, 1898; 
24,  154,  1901. 

Tetragonal.    Axis  i  =  0.52352. 

Forms:  a  (100),  e  (001),  m  (110),  n  (210),  p  (111). 

Angles;  (210)  :  (100)  -  18»  17';  (111)  :  (UO)  =  53»29'. 

In  tabular  ciystals,  c  predominating;  also  rarely  cubic.  Faces  e  Narsarsukite. 
uneven,  seldom  bright ;  a,  m,  n  bright  and  vertically  striated. 

Cleavage  m,  eminent.  Fracture  uneven.  Brittle.  H.  —  7-7.25.  G.  —  2.751.  Luster 
-vitreous,  on  m  pearly.  Color  honey-yellow,  with  tinge  of  reddish  brown;  on  weathering  passes 
to  brownish  gray  or  ocher-yellow.  Transparent  to  translucent.  Optically  positive.  Indices 
«y  =  1  5532.  ey  »  1.5842. 

Composition,  a  highly  acidic  titano-silicate  of  ferric  iron  and  sodium. 

Analysis,  Chr.  Christensen: 

SiO,    TiO,     Fe,0,    Al^O,    MnO     MgO   Na,0     F  H,0 

€1.63    14.00    6.30      0.28      0.47      0.24     16.12    0.71  0.29  -  100.04  leas  O  (0.30)  -  99.74 

B.  B.  fuses  readily  to  a  yellow  blebby  glass;  reacts  for  titanium  with  salt  of  phosphorus.  Not 
attacked  by  acids. 

Occurs  at  several  localities  in  pegmatite  at  Narsarsuk,  southern  Greenland;  associated  with 
sgirite,  also  miorocUne,  albite,  elpidite,  epididymite,  teeniolite. 

Nasonite,  App.,  p.  48.  —  Described  by  Penfield  and  Warren,  Am.  J.  Sc.^  8,  346,  1899.  In 
massive  ^^regates,  crystallization  probably  tetragonal  with  imperfect  basal  and  prismatic  cleav- 
age; birefringence  rather  strong,  negative.  H.  =>  4.  G.  5.425.  The  mean  of  two  analyses 
by  Warren  gave: 

SiO,    PbO     ZnO     MnO    FeO      CaO      01      (OH ) 

18.47    65.68    0.82      0.83      0.10      11.20    2.81     0.26  -  100.17 deduct  0.63  (O  -  Cl)"'?9.54 

The  formula  deduced  is  as  before  given,  Fbt^Ca^Cl^SiBOi,, 
or  Pb4(PbCl),Ca,(Si,0,)i-  The  authors  show  that  nasonite 
is  closely  related  to  ganomalite,  the  formula  of  which  should 
probably  be  written  Pb,(PbOH),Ca/Si,0,)3- 

Katroalnnite.  W.  P.  Hillebrand  and  S.  L.  Penfield,  Am. 
J.  Sc.,  14,  220,  1902.  —  Name  suggested  for  alunltefl  con- 
taining considerable  soda. 

Katrochalcite.  C.  Palache  and  C.  H.  Warren,  Am.  J. 
Sc.,  26,  345,  1908;  Zs.  Kr.,  46,  534,  1908. 

Monoclinic.  d  :fe  :  c  »  -1.423  : 1  :  1.214;  y5  =  61*  17' 
30^'.  Habit  pyramidal,  m  and  p  predominating,  crystals 
1  cm.  long.  Forms;  c  (001),  6  (010),  m  (110),  p  (ill), 
V  (112),  u  (221),  u  (331),  o  (111),  «  (221).  Cleavage  perfect 
U  c  (001).  H.  -  4.5.  G.  -  2.33.  Color  bright  emerald- 
green.  Refractive  indices,  a  —  1.6491;^  —  1.6555;  y  - 
1.7143;  2Vn»  =  36*  62'  (calc).  Ax.  pi.  U  6  (010).  Bxm 
inclined  12®  to  c  axis  in  acute  angle  fi.  Optically  -t-. 
Dispersion  inclined,  strong. 

Comp.  Na,SO,.Cu,(OH),(SOJ.  +  2H^;  CuO,  42.08; 
Na,0,  8.24;  SO^,  42.51;  H,0,  7.17. 

Ana!,  by  Warren:  CuO,  41.95;  Na,0,  8.44;  SO3,  42.10; 
HjO,  7,70;  insol.  res.,  0.70;  C!  (from  atacamite),  0.05 
-100.94. 

Occ.    Found  at  Chuquicamata,  Province  of  Auto- 
Natrodialeite.  Eagasta,  Chile,  assoriated  with  krOhnJdte,  blOdite,  brochan- 

tite,  atacamite,  etc. 

Katrojarosite.  W.  F.  Hillebrand  md  S.  L.  Penfield,  Am.  J.  Sc.,  14,211, 1902.  — See  ^anwtte. 
Natrolfte,  Mia.,  pp.  600^  1042^A]^.,     49.  —  O^t.  —  Iceland;  Jeremejew.  [Bull.  Acad. 


Sc.  St.  Peterabouig,  9,  6,  1808];  Za. 


S2,  428;  Langesundfjoni,  Norway,  with  followiDg 
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new  forms:  o  (334);  it  (335); }  (112);  p  (361);  •  (836);  {  (16.16.17);  Zamboniai,  Za,  Kr.,  M.  549, 
1901;  from  Leitmeritz,  Gross-Prieflen,  witb  opt.  study  aod  anai.;  Pelikan,  Ber.  Ak.  Wien,  111, 
(I),  343,  1902;  Scottish  localities;  GoodchDd  [Trans.  Geol.  Soc.  Gla^w,  12.  Sup^.,  I-6S,  1903|; 
Zs.  Kr.,  46,  307;  Narsarsuk,  Greenland;  Flink^  Medd.  om  Gr6al.,24.  107,  1901;lUngendtuaisuk; 
Bdgsild,  Min.  GrOnl.,  531 ;  Katzenbuckels,Odenwald,  Baden ;  FreudenbeiK.  [Mitt.  bad.  geol.  Laodes- 
anstalt,  6,  185,  19061;  Zs.  Kr,  46,  126,  1909. 

AaaL  — Moore  Station,  N.  J.;  Eyerman,  Amer.  Geol.,  34,  43, 1904;  from  nqihdine-ayaiite. 
Montreal;  Harrington.  Trans.  Roy.  Soc.  Canaida,  11,  (3),  25,  ig06;MonteCatini,Tucurf;Blaiia8K, 
Proe.  Soc.  Tosc.,  Jan.,  1906;  and  with  discussion  of  diem,  oonstitution;  Baaehieii,  ilnd.,  March, 
1907 ;  Inverell,  N.  S.  W. ;  Anderson,  Rec.  Aus.  Hub.,  6, 420, 1907.  Diacunaon  of  ehem.  comp. ;  Zam- 
booini.  Hem.  Ace.  Sci.  Napoli,  14, 117, 1908. 

Association  <if  natrolite  (anal.)  with  datolite  at  Pokcdbin,  N.  S.  W.;  Anderson,  Rec.  Aua.  Mus., 
8,  2,  1904. 

Action  of  ammonium  chloride  upon ;  Clarke  and  Steiger,  Am.  J.  Sc.,     345, 1900. 
Alteration;  Cornu  and  Schuster,  Hio.  Mitth.,  36,  321, 1907. 

MoorabooliU  (which  see)  from  the  Hoorabool  ^1^,  Victoria,  is  to  be  referred  to  natrolite, 
t^penoer).  ItoceurBin  white,  ladiated  aggregates  in  a  decomposed  basalt;  H.  —  6.  G.  —  2.17. 
The  ciystalB  are  elonmted  orthorhombic  prisms  terminated  by  an  obtuse  pyramid ;  no  cleavage 
observed.    Analyds/C.  O.  Hiiele: 

SiO,  Ai,0,  CaO  Na,0  K,0  H,0 

48.02  28.68  0.42  11.24  3.00  9.80  -  101.16  * 

*  Author  gives  Incorrectly  the  summation  as  101.68%. 

FoUowlngnevanalysisof  "8foaRtfe,"Min.,  p.  610,  f  rom  Honte  Catini  proves  It  to  be  thomsonlte, 
H-0  SiO,  A1,0,  CaO  Na,0 

9.76  46.49  25.47  l.lO  17.05  -  99.87; 

Hanaase,  [Proc.  Soc.  Tosc.  Sc.  Nat.,  15,  20-37, 1906] ;  Zs.  Kr.,  64, 658. 
Natronkallsimonyita,  see  Blsdite.  ^ 

Kemapb^ta.  Friedrieh  Focke,  Min.  petr.  Mitth.,  21,  327, 1902.  — A  serpentine  peculiar  In 
containing  2  p.  o.  (rf  soda;  see  SerpetUine. 

Neotantallte.    Pierre  Termier.  Bull.  Soc.  Min.,  25,  34,  1902. 

Isometric,  in  octahedrons  (up  to  1  ram.)  resembling  pyrocblore;  dodecabedral  faces  also  occur. 

H.  —  5-6.    G.  »  5.193.    Luster  nearly  adamantine. 

Color  clear  yellow.   Translucent.    Isotropic.   Refractive  index  1.9. 

Composition  near  that  of  tantalite. 

Analysis  by  Pisani^  after  deducting  small  amounts  of  KOi,  Al,Op  etc.,  due  to  admixed  mica, 
and  SnO,  due  to  cassiterite,  as  follows: 

Ta,0,  NbjO,  FeO  MnO  Alfc.  H,0  (1200") 

60.58  23.10  4.80  3.00  2.31  6.51        »  100.30. 

A  little  of  the  Iron  may  be  due  to  enclosed  scales  of  hematite.  From  the  sands  yielded  the 
washing  of  kaolin'  of  the  Colettes  and  Echassidres,  Dept.  TAlller,  Fnmce;  these  sands  carry  cas- 
siterite in  considerable  amount. 

Nepheute,  Hin.,  pp.  423,  1042;  App.,  p.  49.  —  Oomp.  —  Moroiewicz  [Bull,  de  rAcad£mj» 
des  Sciences  de  Cracovie,  p.  958,  Oct.,  19071  gives  new  uialyses  as  follows:  2  from  M&riupd,  1 
from  Hias,  2  from  Vesuvius.  From  these  ana  other  reliable  analyses  the  author  derives  (wo  aeiies 
of  empiiitMi  forrouls  for  the  mineral. 

Normal  Series.  Basic  Series. 

(1)  K,  Na,  Al„  Si„0„  (1)  K.  Na„  Al„  Sl„(\, 

(2)  K,  Na,  Al,.  Si.A. 

(3)  K,  Na,„  Al,.  Si,p« 

(4)  K,  Nan  Al„  Si,.0.. 

The  normal  series  can  be  represented  by  the  genend  formula  K,  Nao  Aln+i  Sn-i-t  04B.i-,ft 
and  can  be  considered  as  various  mixtures  of  K,AT^i,0,o  and  Na^AI^i^O,.  The  one  members 
the  basic  series  can  be  considered  as  a  mixture  of  K^Al^Si.OiH  with  Na«AI.Si,0,.  Any  Fe,0,  is 
considered  to  be  isomorphouB  with  Al^O,,  CaO  with  Na^O  and  HgO  witb  K^O.  The  small  amounts 
of  H,0  are  considered  secondary. 

Anal,  of  material  from  nephdine  syenite  at  Hontreal;  Harrington,  Trans.  Roy.  Soc.,  Oanada, 
11,  (3),  25,  1905. 
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Effect  of  ammoniam  chloride  upon;  Clarke  and  Stdger,  U.  S.  0.  S.,  Bull.  907, 1902;  Zs.  Kr.» 
S8.  696. 

Occurrence  in  eyenite  near  Brookville,  N.  J.;  Ranaome,  Am.  J.  Sc.,  8,  417, 1809;  in  Ontario; 
Coleman,  Am.  J.  Sc.,  14,  148,  1902. 

Nepbritb,  Bee  untter  AmphiboU. 

Xepooite.    E.  Glaster,  C.  R..  143, 1173,  1006;  Bull.  8oo.  Min.,  30, 17. 1907. 

Ci^tala,  microscopic  plates  with  hexagonal  outline.  Deavage  (1)  perfect  parallel  to  principal 
plane  of  the  plates  and  (2)  at  right  angles  to  (1)  and  parallel  to  the  plane  of  the  optic  axes;  (3> 
a  poor  cleavage  also  perpendicular  to  the  first  and  inclined  at  60**  to  the  second.  H  2-2.5.  G. 
2.47-3.24,  varying  with  the  composition.  Pearly  luster  on  best  cleavage  face.  Color  from  pale 
to  deep  green,  varying  with  the  percent  of  NiO.  Plates  are  slightly  dicbroic,  w  yellow  green^ 
«  —green.  Optically  negative.  Plane  of  optic  axes  perpendicular  to  principle  cleavage  ana 
parallel  to  second  cleavage.  Axial  angle  very  small.  Strength  of  birefringence  about  0.037. 
^-  about  1.62-1.63. 

Composition,  3(Ni,  Hg)0.2SiOi.2H,0. 

Analyses  of  material  from  different  localities.  New  Caledonia: 


1.  Reis  II  Mine,  Nepoui. 

2.  Union  Mine,  .Canala. 
2a  Union  Mine,  Canala.* 

3.  Youn^'Australia  Mine,  Com- 

boui  River. 

4.  Paragraphe  Mine,  Kua  River. 

5.  Mea  Mine,  Kouaoua. 


SiO^ 
32.84 
34.52 

33.03 

35.05 
40.07 
32.36 


NiO 
49.0S 
42.75 
46.11 

39.99 
18.21 
50.70 


MgO 
3.64 
7.23 
6.47 

11.80 
29.84 
3.00 


FeO 
1.90 
2.05 

2.20 

1.22 
0.25 
0.62 


CaO 
0.50 
tr. 

It. 

0.58 
0.53 
tr. 


A1,0, 

0.97 

1.21 

1.39 

1.13 
0.72 
0.69 


H,0 
9.64- 
10.20- 
19.61  - 


*  Analysis  2a  is  of  material  of  heavier  specific  gravity  separated  from  2. 


10.05- 
11.98- 
12.31  - 


08.54 
98.9(V 

99.81 

99.8? 
101.60 
99.68 


Fyr,  etc.  —  In  closed  tube  yields  water  and  blackens.  Slowly  but  completely  soluble  in  HC9. 
Gives  reactions  for  Ni. 

Obs.  —  Occurs  in  connection  with  the  nickel  deposits  of  New 
Caledonia,    Named  from  the  locality,  Nepoui,  where  it  was  first 

observed. 

NEPTUNrra,  App.,  p.  49.  —  Crystals  from  Naisarsuk,  Greenland, 
described  by  FUnk,  Medd.  om  GrOnl.,  14,  232,  1898;  24,  120,  1902; 
Bdggild,  ibid.,  33.  119,  1906;  WallenstrOm,  Geol.  FOr.  FOrh.,  27,  149, 
1905.  The  following  new  forms  are  recoided:  x  (311),  /(lOl),  i  (112), 
r  (^21),  p  (3U),  q  (712).  Found  also  at  Tutop  Agdlerkofia;  BOnild, 
Mm.  GrOnl.,  502.  Prismatic  crystals  from  Sail  Benito  County,  Calif., 
showing  a,  m,  p,  s,  o  and  new  form  g  (2ll)  (fig-)-  Plane  of  optic 
axes  parallel  to  b  (010),  acute  bisectrix  c  making  angle  of  20°  with  h  axis 
in  obtuse  angle  ^.  2V  —  48",  approx.  Ford,  Am.  J.  Sc.,  27,  235,  1909; 
Zs.  Kr.  46, 321, 1909.  The  neptuoite  from  California  was  first  thought 
to  be  a  new  species  and  was  named  carlotitet  Louderback,  Uni.  Cuif. 
Pub.,  6,  9,  152,  1907. 

Analyses  by  Bradley  (Am.  J.  Sc.,  28,  July,  1909)  on  California 
material  confirm  the  formula  obtained  for  the  Greenland  mineral. 
Average  of  two  analyses  follows: 

SiO,     TiO,    MnO     CaO     FeO    MgO     KjO  Na,0 

52.87    17.83    0.85      1.56    11.68     1.45     5.08        9.56  -  100.88 

Newbertite,  Min.,  p.  830. —  Occurrence  with  struvite  in  tusk  of 
mammoth  found  in  swamp  on  Quartz  Creek,  20  miles  south  of  Dawson 
City,  Yukon  territory;  Hoffmann,  Am.  J.  Sc.,  11,  149,  1901;  in  bat 
guano  from  Australia,  (anal.);  Maclvor,  Chera.  News,  86, 181,  217, 1902. 

Artif.  production;  de  Schulten,  Bull.  Min.  Soc.,  26,  24,  1903. 

NiccoLiTB,  Min.,  p.  71.  —  CryBtala  from  Mansfeld,  Saxony;  Sachs, 
Ber.  Akad.  Belin.  856,  1902. 

Occurrence  at  Cobalt,  Canada;  Miller,  Rep.  Bureau  of  Mines, 
Toronto,  II,  1905. 

NiCKEtr-iRON.  Concerning  possible  existence  of  Fe^Ni,  in  meteoric  iron  of  Youndegin  and 
meteoric  stone  of  Zomba;  Fletcher,  Min.  Mag.,  16,  147,  1908.    See  Awaruite. 


N^tunite,  California. 


Nigrite.  C.  A.  PeUnon,  20th  Ann.  Rep.  U.  S.  G.  S.,  6,  257,  1899. 
from  Utah ;  also  see  under  Atj^mU. 


A  kind  of  asphaltum 
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Niter,  Min.,  p-  851 ;  App.,  p.  49.  —  Crystals  taken  as  hemimorpbic  and  a  new  orientatiaa  pn- 
poscd ;  Weniadsky,  [Bull.  Soo.  Imp.  Nat.  Moscow,  2,  292,  1897] ;  Zs.  Kr.,  SI,  518. 

NONTRONITE,  806  CfdoroptU. 

NoRTHRDPiTE,  App.,  p.  49.  —  Relations  to  tvcbite,  which  see.  An  iBomatphous  mixkote  of 
northrupite  and  tychite  obtained  artficially  by  de  Schulten,  C-  R.,  1.48,  403.  1906. 

NosELiTE,  Min.,  p.  432.  —  Variation  in  indices  of  refraction  with  variation  in  cbem.  eomp-i 
Qaubert,  Bull.  Soc.  Min.,  28,  188,  1905. 

Anal,  of  material  from  Vicentino;  Maddalena,  Rend.  Acc.  Line.,  17,  (1),  802,  1908. 

OcTAHEDRiTE,  Min.,  pp.  240,  1043;  App.,  p-  50. — OxyBt. — 
Piattagrande  near  Sondalo  in  Veltlin,  Italy;  BrugnateUi.  Zs.  Kr., 
32,355,  1900;Rend.  R.  Inst.  Lomb..  32,  1405,  1899  ;  8cipsius.  St. 
Gotthard;  Boeris,  Att.  Soc.  Mtlano,  40,  399,  1901;  Biv.  aan.  crist. 
ital.,  28,  75,  1902;  complex  crystala,  Brindletown,  N.  C,  (Gg.); 
Robinson,  Am.  J.  Sc.,  12,  ISO.  I90I;  Zs.  Kr..  36,  425;  Pragratten. 
Tyrol;  Pohl,  Min.  Mitth.,  23,  479,  1903;  Binnenthal;  Solly,  Min. 
Mag.,  14,  16,  1904;  Harre,  Za.  Kr.,  42,  282,  1906;  with  [oilowiar 
new  forms:  R  (3.0.10);  E  (203)  (?);  H  (332);  T  (II.2.12):  L 
(25.11.5);  Millosevich,  Rend.  Acc.  Line,  14,  92,  1905;  SomenriUe, 
.Mass..  showing  interpenetration  twins,  (101)  as  tw.  pi.;  Palache. 
Festschr.  siebzigsten  Geburtstage,  H.  Rosenbuach,  311.  1906;  Nil- 
Saint- Vincent,  Brabant,  with  new  {oiro  (449);  Prins.  Bull.  Ac. 
Belg.,  706,  1907;  KoUerpraben,  Binnen,  with  new  form  (338); 
Ce^ro,  ibid.,  336;  JequitinhoQha  River,  Bratil.  with  new  formH 
(338);  Farrington  and  Tillotaon,  Fidd  Col.  Hus.,  Geol.  Series,  3, 
No.  7, 150.  1908. 

Refractive  indices;  Taubert,  [Inaug.-Dis8.,  Jena,  190^;  Zs.  Kr.. 
44,  313. 

Discussion  of  formula,  see  Rulile. 

Occurrence  in  quartzlte,  Shankille,  Co.  Dublin,  Ireland ;  O'ReiUy, 
Brindletown  N.  C.        [Proc.  Roy.  Dublin  Soc.,  8,  691,  IS98|;  Zs.  Kr.,  32,  293:  id  Oe 
*    '  triassio  sandstones.  Midlands,  England;  Scrivenor,  Mio.  Mag.,  13, 

348,  1903;  in  granite  from  Hontorfano,  northern  Italy;  Tacooni,  Rend.  Acc.  Unc,  14.  (2), 
88,  1906. 

Oehmite.  B.  S.  Fedorov,  [Gomyi  Zhumal,  St.  Petersburg,  81,  3,  p.  264.  1905];  &)eQoer. 
Mia.  Mag.,  14,  405,  1907.  A  rock'iorming  mineral  from  the  Caucasus  resembling  diaflage  in 
appearance:  it  has  three  rectangular  cleavages  but  is  shown  by  its  optical  characters  to  be  mono- 
clinic.  Formula  given  as  6(Mg,Fe,Ca)0.6SiO,.HaO,  but  anal,  shows  also  A1,0:„  6.74%.  Named 
after  A.  O.  Em,  a  Russian  mining  engineer. 

Oldhahtte,  Min.,  pp.  65, 1043. —  Detected  by  anal,  in  Allegan  meteorite ;.Tasaio,  Proc  U.SL 
Nat.  Mus.,  34,  433,  1908. 

OuoocLASE,  Min.,  p.,  322;  App.,  p.  50. —  Crystals  from  Biella.  Italy,  with  anal.;  Zmnhrfninj, 
Zs.  Kr.,  40,  253;  from  Manectsok,  Greenland;  Bdggild,  Min.  GrOnl.,  465. 

Optical  study  of  oligoclase  in  gmnites  of  Sardinia;  Riva,  Att.  Aco.  Sc.  Napoli,  13,  No.  9, 
1905;  refractive  indices  of  crystals  from  inctuaons  in  augite-andeaite  lava  from  Bdlenbeiga 
near  Mayen;  Gaubert,  Bull.  Soc.  Min.,  28,  196,  1905. 

Material  from  near  Lake  Baikal  known  as  lazurfeldspar  has  been  proven  to  belong  to  oligo- 
clase, (anal.);  Jeiemeiew,  Zs.  Kr.,  3a»  493;  Bull.  Soc.  Min.,  24,  438,  1901. 

Effect  of  ammonium  chloride  upon;  Clarke  and  Steiger,  U.  S.  G.  8.,  Bull..  307,  1902;  Zs.  Kr., 
.38,  697. 

Olivenite;  Min.,  p.  784.  —  Ciystala  from  Tintic  Dist.,  Utah,  showing  new  forms  «  (034), 
d  (025);  FarringtOQ  and  Tillotson,  Field  Col.  Mus.,  Geol.  Series,  3,  No.  7, 1^,  1908. 

OoLiTB.  —  Siliceous  oolite  from  Tateyama,  EtchO  Province,  Japan;  JimbO,  Beitrtge  nir  SGa. 
TOD  Japan,  1,  11,  1905;  Am.  J.  Sc.,  13,  399,  1905. 

Opal,  Min.,  pp.  194,  1038;  App.,  p.  50. — 'Study  concerning  the  loss  of  water  at  various 
temperatures  and  periods  of  heating;  D'Achiardi  [Att.  Soc.  Tosc.  Pisa,  11,  114,  1899];  Zs.  Kr., 
34,  305. 

Microstiucture;  BQtschli,  [Ver.  Heidelb.  Naturhist.  Ver.,  6,  287,  1900];  Zs.  Kr.,  36,  536. 
Change  to  quarts;  Spexia,  Att.  Acc.  Sc.  Ibrino,  37,  685, 1902. 
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Qem  opal  from  White  Cliffs,  Australia,  found  as  filling  openings  in  sandstone,  in  opalized  fossil 
irood,  in  the  material  of  various  fossil  shells  and  bones  and  in  segregates  of  radiating  pseudo- 
morphic  crystals;  GQrich,  Jb.  Min..  Beil.,  14,  472,  1901.  I^eudmnoipbs,  tbouc^t  to  be  after 
.glauberite ;  Anderson  and  Jevons,  Reo.  Aus.  Mus.,  6,  31,  1905. 

Oranqite,  see  under  Uraninife. 

Orpimbnt,  Min..  pp.  35,  1043;  App.,  p.  SC.— Stevanovic,  Zs.  Kr,.  39,  14,  by  etching  and 
aijrBtallographic  study  of  crystals  from  Altchar,  comes  to  the  conclusion  that  the  symmetry  of 

orpiment  is  monoclinic.  Following  constants  given:  d  :  6  :  ^  =  0.5962  :  1 :  0.6650;  —  90°  41'. 
List  of  forms  and  angles  given ;  also  anal.  Crystals  from  Mercur,  Utah,  with  following  rare  forms, 
e  (103)  and  K  (123),  and  the  new  forms  d  (103),  I  (023)  aod  n  (l33) ;  Farrington  and  Titlotsoo, 
field  Col.  Mus.,  Geol.  Series,  3,  No.  7,  154,  1903. 

Orthite,  Min.,  p.  522.  —  Discussion  of  cheni.  comp.:  Zambonini,  Mem.  Ace.  Sd.  Napoli, 
14,  76,  1908. 

Ortboclase,  Min.,  p.  315;  App.,  p.  50.  —  Oryat  —  Monte  Cimino  near  Viterbo,  Italy,  with 
anal.;  Zambonini,  [Riv.  Min.,  Padua,  20,  20,  1898];  Zs.  Kr.,  32,  533;  of  adular  from  Pisek,  Bo- 
hemia; Krejci,  Ber.  bdhm.  Ges.  Wiss.,  xliv,  1899;  measurement  of 
crystals  from  various  Italian  localities  with  derivation  of  crystal 
constants;  Zambonini,  Zs.  Kr.,  34,  243,  1901;  Elba  with  follow- 
ing new  forms:  (310);  (740);  (7.20.0);  (13.0.12);  (iS.0.13);  (606); 
(14.0.15);  (12.0.1);  (737);  (II.I.IO);  (S.5.U);  (l4.14.I5);  (§71); 
optical  study  also;  Bartalini,  [Acc.  Sc.  Med.  Nat.  Ferrara,  1901]; 
Zs.  Kr.,  37,  408;  sanidine  from  Canale  Monterano,  Province  Rome, 
Italy,  with  new  form  m  (556);  Zambonini,  Zs.  Kr.,  40,  58,  1904; 
Igaliko,  Greenland,  with  twinning  on  (501);  BSggild,  Min.  GrOnl., 
440.  Crystallographic  and  optical  study  of  orthoclase  and  micro- 
cline  in  granites  of  Sardinia;  Riva,  Alt.  Acc.  Sc.  Napoli,  12,  No.  9, 
1905;  study  of  development  of  crystals  in  simple  and  in  twin  forms; 
Neugebauer,  Min.  Mitth.,  26, 413, 1906.  Crystals  from  Corsica ;  De- 
prat,  C.  R.,  143, 753, 1906;  Bull.  Soc.  Min.,  31, 271, 1908.  Twins ;  — 
Shinano,  Japan;  Iwasaki,  Am.  J.  Sc.,  6,  157,  1899.  On  feldspar 
twinning;  Viola,  Zs.  Kr.,  38,  67,  1903;  Carlsbad  and  Baveno  twins; 
Sachs,  Mm.  Inst.  Univ.  Breslau,  1903.  Baveno  twin  from  Striegau 
with  (403);  crystal  from  Isomraudnaiakop,  Urals;  Gonnard,  Bull. 
Soc.  Min.,  28,  21,  1905;  Baveno  twins  from  Judith  Mts.,  Montana 
(fig.);  Ford  and  TUlotson,  Am.  J.  Sc.,  26, 149, 1908;  Zs.  Kr.  46,  129; 
twins  from  Four-la-Brouque,  Puy-de-D6me;  Gonnard,  Bull.  Min.  Soc.,  31,  292,  1908;  crystals 
(with  and.)  from  Valle  del  Chisone  Piedmont;  Gotomba,  Att.  Acc.  Torino,  43,  June,  1908. 

OpUcal  study  of  material  from  Calabria  and  Cimini,  Italy;  Viola,  Zs.  Kr.,  32,  121,  124;  of 
sanidine  from  Flegrea,  Italy;  Riva,  Rend.  Acc.  Line,  9,  (2),  170,  1900. 

Anal.,  from  near  Easton,  Pa.;  Eyerman,  Amer.  Geol.,  34,  43,  1904;  adular  from  Cavour 
Piedmont;  Colomba,  Att.  Acc.  Torino,  39,  829,  1904. 

Effect  of  ammonium  chloride  upon;  Clarke  and  Steiger,  U.  S.  G.  S.,  Bull.,  207,  1902;  Zs.  Kr. 
38,  697. 

Occ-  in  New  South  Wales  at  Oickburn  Creek  (anal,),  Oban,  Uralla,  Bolivia,  Inverell;  Ander- 
son, Rec.  Aus.  Mus.,  64,  265,  1907;  in  dolomite  from  C^mpolongo,  Tessin;  Linck,  Jb.  Min.,  1,  21, 
1907. 

Iwrtkote.  A  var.  of  orthoclase  differing  in  opt.  orientation:  the  Bzac-  -L  (010).  Positive. 
Found  in  granite  from  northern  Urala  and  at  Mont  Bkmc.   Duparc,  C.  R.  138,  715, 1904. 

Osannite,  var.  of  amph'&ole,  which  see. 

Otavite.   OUo  Schneider,  Centralbl.  Hin.,  p.  388,  1906. 

Forms  crusts,  showing  on  both  surfaces  minute  rhombohedral  crystals  with  terminal  angle 
of  80**  approx.  Luster  brilliant,  adamantine.  Color  white  to  reddish.  Dissolves  with  efferves- 
cence in  hydrochloric  acid.  According  to  qualitative  tests  by  WOlfer,  a  basic  cadmium  carbon- 
ate (Cd  61.5  p.  c).  Found  at  the  Tschumeb  mine  in  the  Otavi  district,  German  Southwest 
Africa;  azurite,  malachite  (dusted  with  greenockite),  auriehalcite,  ceniasite,  pyromorphite,  linarite, 
oUvenite,  smithsonite  occur  at  the  same  locality. 


Judith  Mts.,  Montana. 


OzocBBrTB,  Min.,  pp.  998,  999.  — From  Roumania;  Istrati,  [Bull.  Soc.  Sc.,  Bueatest,  6  61. 
18971;  Zs.  Kr.,  82,  187: 
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Pilffalt*.  A.  Knopf  and  W.  T.  SehaJler;  Am.  J.  Sc.,  36,  323. 1908.  A  mineral  oriciiMQjr 
deaeribed  as  being  a  hydroiu  borate  of  ferrous  and  ferric  ima  irith  magneaum.  It  ha*  anee 
been  proven  to  contain  a  considerable  amount  of  SnO|  and  is  probably  identtad  with  AsMc^ 
which  see.    (Priv.  contr.  from  W.  T.  Schaller.) 

Palachelte.  A.  S.  EakU,  Bull.  G.  Univ.  Cat.,  3,  231,  1903.  —  Described  as  a  new  ferric 
sulphate  from  the  Sedington  mercury  mine  (Boston  mine)  at  Knoxvtlle,  GBiifomia,  and  named 
^ter  Dr.  Charles  Falaehe  of  Harvard  UniTemty;  later  shown  EaUe  to  be  a  variety  of  botryo- 
gsD,  whieh  see. 

Palladium,  Hin..  p.  28.  —  Occurrence  in  Brazil ;  Hussak,  Ber.  Akad.  Wien,  113,  379,  19M. 
Palmerite.    Eugenia  Casorio,  Att.  Accad.  GeorgoSli,  1,  July  3,  1904. 

Amorphoua,  pulverulent.    Color  white  and  unctuous  to  the  touch,  resembline  purified  kaolin. 
In  composition  a  hydrated  phosphate  of  aluminium  and  potassium;  calculated  foimula 
HK,A1,CP0J,  +  7H,0.  Analysis: 

P,0,     A1,0,     Pe,0,      K,0       Na,0      H,O(100")    Ign.       SiO,  NH, 
37.10     22.89       1.17       8.04       0.02  7.87        21.29     0.36     0.«1  -  99.35 

Insoluble  in  water  but  easily  in  hydrochloric  and  nitric  adds. 

Occurs  as  a  stratum  in  a  deposit  of  guano  in  a  large  cavern  on  the  slopes  of  Monte  Mhrnno, 
near  Oontione,  in  Salemo,  Italy. 

Named  after  Professor  Paride  Palmed. 

Palmieiite.    A.  Lacroix,  Bull.  Soc.  Min.,  30,  234,  19G7;  ibid.,  31,  261, 1908. 
In  microscopic  micaceous  plates,  often  hexagon^  in  outline. 

G.  greater  uian  3.33.  Coloiiess  with  peariy luster.  Uniaxial,  optically—.  Strong  bliefiiiH 
gence. 

Composition  uncertain,  pethaps  3(K,Na)^«.4PbSO,  «  80„  33.0;  PbO,  52.3;  K^,  lU; 
Na,0,  3.6  (eonodering  Na:  K  -  1 : 2). 

Analysis  on  small  amount  of  material  after  subtracting  22.59%  impurities,  mostly  honatite, 
and  2.64%  NaCl.   Analyst,  Pisani. 

SO,  PbO  K,0  Na,0 

29.4  54.8  12.3  3.6  -  100.0 

Pyr.,  etc.  Decomposed  by  boiling  water,  leaving  an  insoluble  residue  of  FbSO,.  Easily  fusi- 
ble.   Dissolves  in  HNOj. 

Artificial.  Was  prepared  synthetically  by  fusing  together  the  different  sulphates,  giving 
crystal  plates  larger  but  identical  in  their  properties  with  the  naturally  occurring  mineral. 

Oba.  Found  in  the  fumarole  deposits  at  Vesuvius  formed  at  the  eruption  of  April,  1906. 
Qosely  associated  with  aphthitalite. 

Named  in  honor  of  the  Neapolitan  mineralopst,  L.  Palmieri. 

Pandbruite,  Colemanite. 

Paracelsian.    E.  Tacconi,  Rend.  1st.  Lomb.,  Milano,  38,  636,  1905;  Zs.  Kr.,  43,  424. 
In  grains.    Yellow  color.    G.  —  3.325.   H.     6.   Biaxial,  optioUly  + .   BirdTringenee  some- 
what lower  than  jjuartz.    2V  -  83'  39'  (approx.). 

Oomp.   A  barium  aluminium  silicate.  Anal.,  corresponds  to  formula,  Ba^AlaSsOM.  Aualyns: 

SiO,  AUO,  BaO  Ign. 

I    35.37  29.97  34.47  0.45  -  100.26 

Pyr.   Intus.    Decomposed  by  warm  acids. 

Occ.  Found  with  quartz  and  pyroxene  in  caldphyr  at  Oandof^ia,  Toce  vall^.  Piedmont. 
Probably  to  be  considered  a  variety  of  celsian. 

Paraqonite,  Uin.,  p.  623.  —  From  St.  Gotthard  with  unusual  udal  an|^e;  Johnsen,  CenttalU. 
Min.,  618,  1908. 

Puahopelta.    L.  J.  Spencer,  Min.  Mag.,  16,  18^  1908. 

Triclinic.  Crystals  deeply  striated,  mmched  with  subparallel  grouping.  Faoes  present  are 
vertical  prisms  and  pinscoiaB,  base,  and  traces  of  domes  or  pyramids.  Tabular  [|  a.  Good 
cleavage  ||  b.  Cleavage  planes  show  parallel  banding  similar  to  that  of  basal  cleavage  with 
albite  twinning.  H.  =  3.7.  G.  —  3.31.  Coloriess  and  transparent.  On  large  plane  a  ciystels 
show  bright  polarization  colors;  on  b  birefringence  much  lower.  Angle  of  extmction  on  a  —  30** 
to  edge  M.  Extinction  an^e  on  cleavage,  b,  inclined  but  vamng  from  0**  to  25*>  in  reqiect  to 
edge  ab.   Does  not  loae  water  and  become  opaque  until  heatea  to  163". 
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Oomp.  same  u  for  hopeito  Za^A-4H,0.  Analyils: 

ZnO  P,0,  H,0 

53.0  31.6  15.6  -  100.2 

Found  at  Broken  HiU  mineB,  N.  W.  Rhodena. 

PARALATnuoNiTE,  ApD.,  p.  50.  — Q.  F.  Herbert  Smith,  Min.  Ma«.,  13,  108,  April,  1889;  ibid., 
183;  Zb.  Kr.^  82,  217.    Ra/aelHe.    A.  Arzruni,  Zs.  Kr.,  31,  229;  May,  1899.  « 

Monodinic,  usually  pesudiMirthoriiombio  on  aooount  of  twinning.  A  :b  :h  ^  2.7036  : 1  : 
1.8019  (Min.  Mag..  12. 183,  footnote).   ^9  -  62**  47'. 

Forms:  a  (100),  c  (001),  d  (lOl),  k  (20l),  k  (40l),  I  (60l),  p  (111),  m  (110)  and  on  rafaeUte 
also  (103),  (101),  (201),  (010),  (432).  The  form  (111)  of  paralauriontte  was  taken  as  (132)  in 
orig.  deacriptioD  of  rafaelite. 

Angles;  aAm  -*  67°  25';  oAp  -*  58"  28';  aAc       62°  47';  cAm  -  79°  53'. 

Crystals  of  two  tyvea,  (1)  tabular  ||  a;  (2)  prismatio  H  to  edge  ac.  Twin.  pi.  a.  Refractive 
index  for  ray  X  to  6  for  sodium  light  <-  2.1463.  Q.  —  6.05.  Color  for  pamlaurionite  white; 
rafa^te,  violet  red  and  shows  strong  pleocbroism. 

Oomp.  like  laurionite;  PbClOH. 

AnaL  by  Prior;  Pb,  78.1;C!1,  14.9;  H,0,'3.4;  O,  [3.61  -  100. 

Paralauiionite  was  found  at  Laurium;  rafaebte  from  Chile.    The  close  sirailaritv  of  the 
reootded  ciystal  angles  proves  the  two  to  be  identical.    No  analysis  of  rafaelite  was  made. 
Crystals  from  Laurium,  Greece;  Lacroix  and  de  Schulten,  Biul.  Soo.  Min.,  31,  S2,  1908. 

Paratuamite.  O.  F.  Herbert  Smith,  Nature,  71,  594, 1905;  Min.  Mag.,  14, 170, 1906;  Za.  Kr., 
43  28  1906 

.  Rhombohedml.  Axisi  -  1.0248.  Forms:  a  (ll50),  e  (0001),  r  (lOl  1),  w  (0225),  v  (0.7.7.13), 
■e  (0li2),  w  (04i7),  /(022l),  I  (245l). 

Commonly  in  riiombohedial  crystals  (r),  ciystals  often  twinned  with  r  as  tw.  pi.;  sometimes  in 
slider  prisms  elongated  parallel  to  the  aone  rfa. 

Cleavage,  r  good.  Fracture  oonchoidal.  Brittle.  H.  —  3.  G.  —  3.74.  Luster  vitreous. 
Color  bright  green.    Streak  ^roeo.    Refractive  index  1.846.   Shows  optical  anomalies. 

Composition  like  atacamite,  CuCn,.3Cu(0H),. 

Analysis  by  Prior  ^ve:  a,  15.97;  Cu,  14.27;  CuO.  56.10;  ILO,  14.10  -  100.44. 
From  the  Herminia  and  Generosa  mines,  nerra  Gorda,  Cliue;  also  with  native  gold  from 
the  Bolaco  mine,  San  Cristobal,  C^e. 

ParaTtTtanlte.    iS.  Popoff,  Centralbl.  Min.,  p.  112,  1906. See  Viviamie. 

Faziaoito.  S,  F,  Pedeham,  Jour.  Franklin  Inst.,  140,  381,  1895.  —  Asphaltum  from  the 
Pitch  Lake,  Trinidad. 

pARisrm,  Min.,  p.  290 ;  App.,  p.  50.  —  The  obeervationa  of  Penfield  and  Warren  given  in  App.  I 
are  published  in  Am.  J.  Sc.,  8,  21,  1899. 

Discussion  of  crystal  oonstfuits;  Cee&ro,  Bull.  Ac.  Belg.,  321, 1907. 

In  granite  at  Bdbmtorfano,  nortlwm  Italy;  Taoconi,  Rend.  Aco.  line,  14,  2,  88, 1905. 

Pstnmite.  Foster  Hevoett,  Eng.  Min.  Jour.,  Sept.  1, 1906.  p.  385;  J.  J.  Bravo,  [Informadones 
7  Memoriae,  Soc.  Eng.,  Lima,  Peru,  8,  171,  1906];  FT.  F.  HHJebtxmd,  Am.  J.  Sc.,  M,  148,  1907. 

Amorphous,  blax^  material  of  complex  mineral  oompodtion  eontaininc  targe  amounts  of  a 
vanadium  sulphide,  perhaps  VS^.  Analyses  of  material  extracted  alkaUes  from  the  ore  gavo 
V  19.16,  18.89,  19.09,  18.46;  S  47.74,  47.84,  45.65,  44.74. 

The  material  occurs  in  a  complex  mixture  of  mineral  substanoes  among  which  quisqueite  and 
bravoite  were  found,  at  Minasragra,  Peru.  Named  after  Antenor  Rixo-Fatrona,  the  discoverer 
of  the  ore. 

Pbctolitb,  Min.,  p.  373;  App..  p.  51.  — Crystals  from  Beigen  Hill,  N.  J.,  diow  the  new  forms 
u(1.0.25),  X  (102),  h  (540);  Moses,  Am.  J.  Sc.,  12, 99,  1901;  from  Scottish  localities;  Goodchild, 
[Bans.  Gec^.  Soc.  Glasgow,  12,  Suppl.,  1-68.  1903];  Zs.  Kr.,  46,  305;  Niakomat,  Greenland, 
with  new  forms  (201)  and  (l04)  with  anal,  by  Christensen ;  Bdegild,  Min.  GrOnl.,  388. 

(^imposition  discussed,  Clarke  and  Steiger,  Am.  J.  Sc.,  87  245,  1S99,  9,  349,  1900.  Anal, 
from  Graigenfeocb,  near  Johnstone,  Renfrewshire;  HoustoQ,  [Trans.  Geol.  Soc.  of  Glasgow,  12, 
354-361,  1906];  Zs.  Kr,  4B,  304.  Magnesium  pectolite  with  5.54%  MgO  from  diabase,  at  Burg 
near  Herbom,  Prussia;  Renning,  Centralbl.  Min.,  739,  1907. 

Occurs  near  Fort  Point,  San  Francisco,  in  serpentine  with  datolite,  etc.,  (analysts  by  Schaller); 
Eakle,  Bull.  G.  Univ.  Gal.,  8, 315. 1901. 

PBUooam,  Min.,  p.  1044.  —  Anal,  of  material  from  C^parara,  Tremiti  Island;  Squinabol 
and  Oogaro.  Riv.  Min.  Crist.,  36,  44, 1900. 


Digitized  by 


Google 


80 


APPENDIX  II. 


Tvnwtsm,  Hin.,  p.  650;  App.,  p.  51.  —  Optical  etudy;  Klein,  Ber.  Ak.  Berlin,  114, 1902. 

Penfielditb,  App.,  p.  51.  —  From  Laurium,  Greece;  Lacroix  and  de  Schulten,  BuQ.  Sot; 
Min.,  31,  83,  IOCS. 

Pbntlandite,  Hin.,  p.  65;  App.^  p.  52. — Occurrence  at  Kvje,  Norway;  St6ren,  [Beix- n. 
hatten  Zeitung,  68,  504.  1904];  Zs.  Kr.,  42,  633. 

Ferovskite,  Min.  p.  722 ;  App.  p.  52.  —  Study  of  the  structure  of  peroTskite  from  Burfumer 
Alp,  Ffitschthal,  Tyrol,  by  Bowman,  Min.  Mag.,  16,  156,  1908,  coDfiima  Rsults  of  Baumbauer, 
that  mineral  is  probably  orthorhombic,  peeudo  isometric. 

Crystals  from  Emeraee,  Aosta  with  new  form  (950)  and  anal.;  Milloaevicb,  Rend.  Acc  line, 

10,  (1),  209,  1901. 

Occurrence  with  anal,  from  S.  Ambrogio,  Susa,  I^edmont;  Boeris,  Rend.  Acc.  line,  9,  (1),52, 
1900;  at  Monte  Lunella,  Piedmont;  Boerif;,  Att.  Soc.  Milano,  46,  306,  1906. 

Petterdite.  W.  H.  Tweivetrees,  separate  publ.,  1902;  {Rep.  Secy.  Mines,  Tasmania,  1900^ 
1;  1901,  356];  [Proc.  Roy.  Soc.  Tasmania,  1900-1901,  51);  Zs.  Kr.,  42,  392;  C.  Anderson,  Hee. 
Aus.  Mus.,  6,  137,  1906;  Zs.  Kr.,  46,  313. 

Originally  described  as  a  new  ozychloride  of  lead  from  Britannia  mine,  Zeehan,  Xumania,  but 
provenHt^  AiideiBon  to  be  idenUcal  with  mimetite. 

Petzitb,  Min.,  p.  48;  App^  p.  52.  —  Anal,  of  material  from  Norw^ian  mine,  Mother  Lode 
Dist.,  Calif. ;  Hillebrand,  Am.  J.  Sc.,  8,  297,  1899.  . 

Occurs  with  other  tellurides  at  Kalgooriie  in  the  East  Coolgardie  district  in  West  .\ui- 
tralia,  cf.  Spencer,  Min.  Mag.,  13,  272,  1903;  also  Camot,  Bull.  Soo.  Min.,  34,  361,  1901  (miL), 

and  Krusch,  Centralbl.  Min.,  199,  1901. 

Phariucolitb,  Min.,  p.  327;  App.,  p.  52.  —  Occurrence  at  Schladming,  Styria;  Comu,  Cm> 
tialbl.  Min.,  279,  1908. 

Artif.;  de  Schulten,  Bull.  Soc.  Min.,  S6,  18,  1903. 

Pharhacosiderite,  Min.,  p.  847.  —  Refractive  index;  Gaubert,  Bull.  Soc.  Min.,  80, 108, 1907. 
Analyses  of  material  from  Cornwall  showed  the  presence  of  K,0  in  varying  atnall  inKKmt. 
One  analysis  gave: 


Author  Bu^ests  following  formula:  2FeAsO«.Pe[0(H,K)J,.5H,0.  Curious  fact  noted  thati 
green  crystal  immersed  in  ammonia  becomes  red  but  recovers  its  original  color  on  subseqooit 
immersion  in  hydrochloric  acid.    Hartley,  Min.  Mag.,  12,  152. 

Phenacite,  Min.,  p.  462;  App.,  p.  52.  —  Crjrstal  from  German  East  Africa  with  new  fonn 
(6Si5];  Spenoer,  Min.  Mag.,  14,  178,  1906;  from  tin  veins  at  Ehrenfriedersdorf,  Saxony;  Kolbed 
and  Hen^ein,  Centralbl.  Min.,  365,  1908;  also  from  D6bsch(ltz  near  ReichenhAch,  and  fioa 
Tschimitz  near  Jauer  in  Silesia;  ibid.,  547;  from  North  Chatham,  N.  H.;  Farrington  and  Tillotson, 
Field  Mus.,  Geoi.  Series,  3,  No.  7,  157, 1908. 

Anal,  from  Ober-Neusattel,  Bohemia;  Preis,  [Ber.  bOhm.  Ges.  Wise.,  19,  1897];  Zs.  Kr.,Sl,528. 
AnfUysea;  Aars.flnaug.-Diss.,  Freiburg  i.  Br.  1905] ; Centralbl.  Min.,  247, 1907. 

liesult  from  alteration  of  danalite,  Gloucester,  Mass.;  Palache,  Am.  J.  Sc.,  24,  252,  1907; 
Zb.  Kr,  44. 17. 

Phillips FTE,  Min.,  p.  S79;  App.,  p.  53.  —  Crystals  from  HareO,  Oreoilaod;  Bt^ld,  Mio. 
GrSnl.,  570. 

Analyses  of  various  occurrences  in  the  neighborhood  of  Rome  lead  to  fonnula,  R"AlfSi,0,o-4H^O; 
Zambonmi,  Jb.  Min.,  2,  65,  1902.  Discussion  of  chem.  comp.;  Zambonini,  Mem.  .Acc.  isd. 
Napoli,  14,  114,  1908;  anal,  of  material  from  Mont  Simiouse,  Loire,  with  discussion  of  chm. 
comp.;  Gonnard,  Bull.  Soc.  Min.,  31,  269,  1908. 

A  zeolite  from  the  leucitite  at  Casal  Brunori  and  Mostacciano  near  Rome  having  composiUon 
and  general  characters  similar  to  phillipsite  but  differing  in  the  manner  in  which  it  loses  water 
on  heating,  has  been  named  pseudopkiUtpsite  by  Zambonmi ;  Jb.  Min.,  2,  73,  1902 ;  Bull.  Soc.  Mis., 
25,  360,  1902.  Occurs  in  pseudo  octahedrons,  being  made  up  of  ei|^t  individuals.  Analjw 
given  lead  to  formula  R"^,SisO„.9H,0. 

Phloooptte,  Min.,  p.  632.  —  A  crystal  found  at  Sydenham,  Frontenae  Co.,  Ontario,  had  a 
length  of  more  than  5  meters  and  a  cleavage  suriace  1 .5  x  2  meters.  W.  H.  McNaim,  Am.  J.  Sc., 
12.  398,  1001. 

Anal,  of  material  in  eruptive  rock,  "  toycmingite,"  from  the  Leucite  Hills  and  Pilot  Butte,  Wyo- 
zning;  Hillebiand  (in  article  by  Cross),  Am.  J.  Sc.,  4,  130,  1897. 
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HydrophJogopUB.  Anal,  of  material  from  Ge^n ;  OrODling,  Zs.  Kr.,  38, 218. 

Fhosqenitb,  Hin.,  p.  292;  App.,  p.  63.  —  Crystals  from  SartUnia;  Gesilro,  Bull.,  Ac.  Belg., 

328,  1907. 

Fluorescence;  SchiDcaglia,  [II  Nuovo  Cimento,  Pisa,  10,  212,  1899];  Zs.  Kr.,  34,  312.  Lumi- 
nescence; Pochettino,  Rend.  Acc.  Line,  14,  (X),  505,  (2),  220, 1905.  Determination  of  refractive  in- 
dices on  ciystai  from  Laurium,  Greece,  gave:  w  —  2.1181;  e     2.1446;  Smith,  Min.  Mag.,  12,  107. 

Specific  gravity  of  material  from  Sardinia  stated  by  Lovisato  (priv.  contr.)  to  range  from  6.0 
to  6.23. 

Occurrence  at  Terrible  mine,  Isle,  Custer  Co.,  Colo.  ;'Warren,  Am.  J.  Sc.,  16,  343. 

Phosphorus.  Occurrence  of  free  phosphoius  in  meteorite  from  Saline  Township,  Kansas; 
Farrington,  Am.  J.  Sc.,  15,  71,  1903. 

PicROHBRlTE,  Min.,  p.  948;  App.,  p.  63.  —  Crystals  (with  anal.)  from  Kalusz,  East  Galicta; 
KoechUn,  Min.  Mitth.,  21, 356,  1902. 

Formation  discussed ;  van't  Hoff  and  MeyerhoCfer,  Ber.  Ak.  Beriin,  678,  1903. 

PiBDHONTiTE,  Min.,  D.  521 ;  App.,  p.  53.  —  Ciystala  from  St.  Marcel  described  with  the  new 
forms  tttx  (l(Xi),  (l07),  t  (SOl);  measured  angles  agree  more  closely  witii  ejadote  than  those  of 
Laspeyres;  Zambonini,  Zs.  Kr.,  37, 15,  1902. 

PiETRiciKiTE.  Given  as  the  correct  spelling  for  nOnaikiU,  Hin.,  p.  999;  Istrati,  [BulL  Soo. 
8ci.  Bucarest,  6,  65,  93,  1897];  Min.  Mag.,  12,  389. 

Piffeonita,  var.  of  pyroxene,  which  see. 

PiLOLiTB,  see  LoMoOifs. 

PiHNOiTE,  Min.,  p.  884.  —  Formation  discussed;  vant  Hoff  and  Bruni,  Ber.  Ak.  Beriin,  806, 
1902. 

PiBANiTE,  Min.,  p.  943.  —  Occurs  abundantly  as  a  secondary  mineral  at  a  pyrite  mine  near 
Leooa  Heights,  Alameda  Co.,  Cal.  Crystals,  prismatic  in  habit,  show  the  new  forms:  a  (100), 
A  (210),/ (320),  2  (120),  t)  (101),  r  (HI),  E  (335),  D  (221),  <r  (121).  Analyses  after  deducting  in 
(1)  UM  insol..  in  (2)  11.80,  in  (3)  8.67: 

SO,  FeO  CuO  MgO  H,0 

1.  28.21  12.31  16.73  ....  45.14  -  101.39 

2.  29.18  16.47  9.22  ....  45.74  -  100.61 

3.  29.25  5.46  17.96  2.82  45.21  -  100.69 

In  I  and  2  one-seventh  of  the  water  goes  off  at  a  high  temperature.  Hence  the  formula 
RSO,.H,0  +  6H,0.  In  3  the  results  were  H,0  34.25  at  110°,  10.96  above  110*.  Schaller, 
Bull.  G.  Univ.  Cal.,  3,  199,  1903;  Am.  J.  Sc.,  34,  158,  1907.  The  same  author  has  analyzed 
massive  pisaotte  from  Gonzales,  Monterey  Co.,  Cal.  A  review  of  all  the  uialyses  of  the  spedes 
shows  that  there  is  no  definite  ratio  between  the  Cu  and  Fe,  Am.  J.  Sc.,  17, 193, 1904. 

PiSBOPHANriE,  Hin.,  p.  971. — 'Dioudit  to  be  distinct  species;  Mann,  [Inaug.-Diss.,  Leipag, 
1904]  ;Zs.  Kr.,  42.  666. 

Pitchblende,  see  Uraninite. 

FrmciTB,  Min.,  p.  867.  —  Anal,  of  material  from  Gross-Tresny,  Mfihren;  Kov&i,  [Abh.  b6hm. 
Akad.,  No.  15,  1,  1896];  Zs.  Kr.,  SI,  624. 

pLAOiONrTE,  Min.,  p.  118;  App.,  p.  54.  —  Discussion  of  the  chemical  and  crystallographic 
relations  existing  between  plagionite,  oeteromorphite  and  semseyite.  New  analyses  of  plagionite 
from  Wolfsberg,  Harz;  heteromoiphite,  Amsberg,  Westphalia;  semseyite  from  Wolfaberg,  Harz. 
No  simple  formulas  being  derived  it  is  su^iested  that  the  three  minerals  may  be  membra  of  a 
morpbotropic  series,  the  verUcal  ciystallographic  axis  increasing  in  length  with  increase  in  the 
percentage  of  Icaid.   Spencer,  Min.  Mag.,  U,  S5. 

Flanch^ite.    A.  Lacraix,  C.  R.,  146,  722,  1908;  BuU.  Min.  Soc.,  31,  250,  1908. 

Fibrous,  often  mammillary.  Blue  color.  G.  —  3.36.  Shows  extinction  pandlel  to  length  of 
fibers.  Az.  pi.  |j  to  same.  Strength  of  birefringence  about  0.04.  Index  of  refraction  a  little 
greater  than  Uiat  of  dioptase.  Comp.,  silicate  of  copper  with  water.  FormiUa  —  15CuO,12SiO^ 
or  HXhi/Cu.OH),(SiO0„;  SiO,.  36.04;  CuO,  59.46;  HiO.  4.50. 

Anal,  by  Fisani:  SiO„  37.16;  CuO,  68.20;  FeO.  tr;  H.0,  4.60  -  100.86. 
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DifTers  in  reactioiu  fiom  dioptaae  In  that  it  is  only  with  iliffifHilty  attacked  by  adds  and  with- 
out celatiiiisatioa. 

Ooo.  Found  associated  mVti  dioptaae,  etc.,  at  Hindouii,  Fraidi  Congo.  Named  in  honor  of 
M.  Planch£,  who  furnished  the  material. 

Platinuu,  Min.,  pp.  25, 1044 ;  App.,  p.  54.  —  Structure  of  plaUnum  from  the  Uials;  Bc^  Bar. 

Sftchs.  Ges..  Leipzig,  89,  387, 1907. 

Distribution  and  eeological  relations;  Kemp,  U.  S.  G.  S.,  Bull.,  193, 1902.  Occurrence  in  Nor^ 
wegian  nickel  ores;  Vogt,  Zb.  prakt.  Geol.,  10,  258,  1902;  from  Sumatra;  Hundeahagen,  Cbem. 
News,  90,  77,  1904;  Oregon  and  California;  Day  and  Richards,  Min.  Resources  U.  S.,  1905;  Am- 
J.  Sc.,  23,  319;  Brazil ;  Hussak,  Ber.  Ak.  Wien,  113,  379.  1904;  Zs.  prakt.  Geol..  284,  1906;  in 
U.  S..  Am.  J.  Sc.,  19, 398,  1905. 

PLDMBoaUMMiTS,  Min.,  p.  855-  —  Analyses  of  material  from  Rough  ten  Gill  mines,  Cumber- 
land, and  of  hitchcockite  from  Canton  Mine,  Geoigia,provetbe  two  to  be  closely  identical.  Flum- 
bogummite  from  Huelgoat,  Brittany,  was  proven  to  be  a  mixture.  Hartley,  Hin.  Mag.,  IS,  223, 
and  Miers,  ibid.,  239.  Prior,  ibid.,  249,  discusses  its  composition  and  suggests  tliat  it  DclongBtD 
a  group  of  minerals  headed  by  hamlinite,  which  see. 

Anal,  of  "fava"  from  diamond  sands  in  DIamantina,  Brasil,  which  is  near  plumbagmnniite; 
Hussak,  Min.  Mitth.,  26,  341,  1906. 

Pliimbojan»lte.  W.  F.  HiUebrand  and  S.  L.  Pmjield,  Am.  J.  Sc.,  14,  213.  1902.  —  See 
JtBrotiU. 

PLUHOsiTr,  see  under  JameaoniU. 

Plusinolanz,  a  name  given  by  Breithaupt  to  a  alver  mineml  from  Freibeig  which  ia  ptorcn 
to  be  argyrwUte;  Frenael,  Min.  Mitth.,  19,  244. 

PodoUte.    W.  TaOtmnnaky.  Centralbl.  Min.,  279,  1907. 

He:ragonaI.  In  microscopic  prismatic  crystals,  showing  m  (lOTO)  and  e  (0001).  Also  in 
aphenilites. 

Birefringence  7  —  a  —  0.0075.    ^  —  1.635.    Shows  optical  anomalies.    Basal  section  abowi 
division  into  six  sectors  of  different  optical  orientation,  and  a  perpendicular  section  shows  an  boui^ 
'  tss  structure.    Color  yeliow,  transparent.    G.  —  3.077. 
Compontion,  3Ca,(P04),.CaCO,.    Analysis  1  on  small  amount  of  ciystalline  materia 
Analysis  2  on  a  nodule  of  somewhat  impure  material. 

P,0,    CO,    CaO   Fe,0,  A1,0,  K,0  Na,0    F    SiO,  Organic 

1.  39.04   3.90  51.15   3.04    -  97.13 

2.  36.44   4.18  51.31    1.73   0.46   0.45   0.66   0.20   4.87   0.56     -  100.92  -  0.08  -  IQOM 

Occurs  in  cavities  in  the  phosphorite  nodules  found  near  the  Usohitaa  River  in  the  province  of 
Podolien  in  souUiem  Russia.   Named  from  the  locality. 

PoLLOciTB,  Min.,  pp.  343,  1044;  App.,  p.  54.  —  Effect  of  anmionium  chloride  upon  jCfatAe  and 
Steiger,  U.  S.  G.  S.,  Bull.,  207.  1902;  Zs.  Kr.,  38,  695. 

PoLTCRASB,  see  under  Uramnite  and  Bjtxemte. 

PoLTHALiTE,  Min.,  p.  950.  —  Artif.  formation;  Basch,  Ber.  Alcad.  Beriin,  1084,  1900;  also, 
van't  Hoff  with  Farup,  d'Ana,  ibid.,  1000,  1903;  412,  1906. 

PowELLrTB,  Min.,  p.  989;  App.,  p.  55.  — From  Barringer  Hilt,  Llano  Co.,  Texas,  and  ftooi 
Nye  Co.,  Nevada,  with  analyses;  Schaller,  Am.  J.  Sc.,  2B,  71, 1908;  Zs.  Kr..  4A,  9. 

pREHNiTE,  Min.,  p.  530;  App.,  p.  55.  —  Crystals  from  Monte  Plan  Real,  Val  di  Susa,  Piedmont; 
ZamboDini,  Rend.  Acc.  Line,  10,  (2),  48,  1901 ;  from  Scottish  localities  with  following  new  fonns: 
ff  (210),  2(104),  e  (012),/ (210);  Goodchild,  [Trans.  Geol.  Soc.  GUsgow,  12,  Suppl.,  1-68,  190^; 
Zs.  Kr.,  4S.  305;  Josvas  copper  mine,  Greenland,  with  new  forms  (410)  and  (301);  Btegild,  BCin. 
OrOnl.,  291. 

Anal,  of  material  from  Radautal,  Harz;  Fromme,  Min.  Mitth.,  22,  62,  1903;  Moore  Station. 
N.  J.;  Eyerman,  Amer.  Geol.,  34,  44,  1904;  Biella,  Italy;  Zambonini.  Zs.  Kr.,  40.  282.  1904. 
R6le  of  water  in ;  Zambonini,  Mem.  Acc.  Set.,  Napoli,  14, 17, 1908.  Action  of  ammonium  <dilorikle 
upon;  Clarke  and  Steiger,  Am.  J.  Sc.,  9,  345,  1900. 

Occurrence  in  metamorphic  limestone,  Bariges  valley,  Hautes-Pyr^n^;  LacrcHX,  C.  R., 
131,  69,  1900;  at  Cala  Francese,  island  of  Maddalena  (anal.):  Rimatori,  Rend.  Acc.  Line.  11«  (1), 
642, 1902;  Fedelino.  Lake  Como;  Repossi,  Rend.  Acc.  Line,      (1).  510, 1906. 
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Prioiite,  8ee  BJomtfrandtne. 

pROCHLOBiTB,  Mio.,  p.  653.  —  Anal,  from  near  Easton  Fa.;  Ererman,  Aioer.  Geol.,  34,  43, 
1904. 

PRonsTms,  Min.,  p.  134. — Ciystals  from  Sarrabus,  Sardinia;  D'Achiardi,  Mem.  Soc.  Tosc, 
17,  1900;  new  fonns;  Lamplough,  Min.  Mag.,  IS,  294. 

Oeeunence  (with  anal.)  at  C^ifomia  mine  on  Qlader  Mt.,  Hoateiuma,  Bummit  Co.,  Gcrio.: 
Van  Horn,  Am.  J.  Sc.,  26,  507,  1908. 

FsBUDOBOLmra,  see  BoUOe. 

PsEVDoaATLUSSiTi:,  App.,  p.  55. — Typic^  crystals  have  been  obtained  from  the  Clyde 
at  Cardross  opposite  Greenock;  Trechmann,  Zs.  Kr,  36,  283,  1901;  description  of  theae  crystals 
with  anal.;  Macnair,  [Froo.  Roy.  Phil.  Soc.  Glasgow,  36,  250,  1904];  Zs.  Kr.,  48,  610. 

PSEDDOLEDCmB,  068  LeucUe. 

Paandomeloiilta,  see  Meumite. 
PMudomesollte,  see  MeaolUe. 
PseadoithOUptite,  see  PMUiptite. 

PsendowoIlaBtonita.  Obtained  artificially  by  heating  wollastonite  above  1180".  Shows 
basal  cleavage;  optically  positive;  nearly  uniaxial  and  probably  monoclinic.  Meu  refractive 
index  closely  the  same  as  with  wollastonite;  birefringence  higher.  AUm  and  WhiU  with  Wrighi; 
Am.  J,  Sc.,  21,  89,  1906;  Day  and  Shepherd,  ibid.,  22,  290,  1906. 

PsiLOHBLANB,  Min.,  p.  257.  —  Anal,  of  copper-bearing  psilomelane  from  Huiquintipa,  Province 
of  Tarapacd,  Chile,  giving:  MnO,  69.65;  CuO,  6.02;  CoO,  0,52;  BaO,  0.41 ;  FcjO,,  1.96;  Al,0»  1.97; 
HaO,  5.21;  O,  14.14;  total  -  99.88;  Keller,  Proc.  Amer.  Phil.  Soc.,  47,  79,  1908. 

pTiLOLrrB,  Min.,  p.  572;  App.,  p.  55.  —  Occurrence  (with  anal.)  from  San  Piero  in  Campo, 
Klba;  D'Achiardi,  Att.  Soc.  Tosc.  Sc.  Nat.,  29,  150-165,  1906;  from  Theigarhom,  Iceland,  with 
anal.;  LindstrOm,  GecA.  FOr.  FArh..  29,  106,  1907. 

A  zeolite  similar  to  pUlolite  found  in  needles  enclosed  in  calcite  from  Teplits  Bay,  Crown- 
prince  Rudolf  Island.  Anal.;  Oolomba  Att.  Ace.  Torino,  37,  553,  1902. 

PucHBBiTB,  Min.,  p.  755.  —  Optical  study  of  ciystals  from  Schneebeig;  CeeiUo,  BuU.  Ac. 
Bdg.,  142,  1905. 

Porpnrite.  L.  C.  Gralon  and  W.  T.  SchalUr,  Am.  J.  Sc.,  20,  146,  1905;  SckalUr,  ibid.,  24, 
152,  1907;  Zs.  Kr.,  44,  1,  1907. 

Orthorhombic  (?)  In  small  irregular  masses.  Cleavagess:  a  rather  perfect;  6  less  distinct;  ab 
probably  90*.  Fracture  uneven.  Rather  brittle.  H.  =■  4-4.5.  G.  -  3.40.  Luster  satin- 
[ike  on  fracture  suriaces.  Color  deep  red  or  reddish  purple,  sometimes  with  sli^t  bronse-like 
iridescence;  streak  purple  or  deep  rose.  Transparent  in  very  thin  pieces  only,  ^fraetive  index 
1.60-1.65.   Pleochroism  distinct,  ||  cleavage  deep  scariet,  X  cleavage  purple. 

Compoation,  essentially  a  ferrio-manganic  phosphate,  2(Fe,Mn)P0,  +  H,0.  Analyses, 
Sdialler: 

P,0,      Mn/),    FeiO,      CaO      Na,0     U,0    H,0  Insol. 
I.  North  Carolina    |47.30     12925      15.80      1.48       0.84       tr.      6.26  0.62-100.64 

II.  South  DakoU       43.45      12.08     38.36      1.37      '       1r.         4.82  0.19-100.27 
III.  Bmnchville,  a.    [44.00]     23.00     27.00      ....  ....  6.00  ....-100.00 

B.  B.  fuses  easily;  gives  off  water  readily  in  the  closed  tube  and  becomes  jrellowish  brown. 
Soluble  in  hydrochloric  acid;  in  nitric  acid  black  oxide  of  manganese  separates. 

Occurs  at  the  Faires  tin  mine  at  ICings  Mountain^  Gaston  Co.,  N.  C,  probably  derived  from  the 
alteration  of  lithiophilite,  which  is  sparingly  associated  with  it.  Also  identified  in  small  quan- 
tities with  triphylite  in  the  lithium-bearing  pegmatite  dikes  at  Pala,  San  Diego  Co.,  California. 
At  both  localities  a  black  or  brownish  black  mineral  with  pitchy  luster  is  also  associated  with  Uie 
purpurite,  doubtless  derived  from  its  alteration. 

Also  found  near  Hill  City,  S.  D.,  and  identified  on  a  specimen  from  Branchville,  Ct. 

Named  from  tiie  latin  jnirpura,  in  allusion  to  the  color. 
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Pyenochlorite.    PyknochUmi,  J.  Fromme,  Min.  Petr.  Mitth.,  22,  69,  1903. 

A  chloritic  mineral  forminK  with  calcite  and  quartz  a  vein  of  a  sort  of  brecciated  rock  in 
gabbro  quariy,  "Barenstein  II,"  at  the  Schmalenberg,  Radauthal  in  the  Han.     It  oecun  ia 
grayish  green  compact  or  microciyatalline  forma.   H.  =  1-2.   G.  =  2.S3.   Luster  dull. 

Analysis  gave: 

SiO,      AlA    Fe,0,      FeO     MnO       CaO       MgO     AUc  H/> 
26.55       16.91     2.04       25.29      0.46       0.70        16^       tr.         12X)6  -  99^ 

Ptrarotrite,  Min.,  p.  131;  App.,  p.  56.  —  Cryatafs  from  Sarrabus,  Sardinia;  D'AchiardL 
Mem.  Soc.  Tosc.,  17,  1900:  from  Andreafiberg,  Harz,  with  new  twinning  plane,  W  (0118).  Klock- 
mann,  Zs.  Kr.,  32,  579;  Hiendelaencina,  Spain;  Mauritz,  Zs.  Kr.,  44,  344. 

Occurrence  at  Cobalt,  Ontario;  Miller,  Rep.  Can.  Bureau  of  Mines,  1905,  2;  Zs.  Kr.,  43,  395. 

Ptritb,  Min.,  pp.  84,  1045;  App.,  p.  56.  — Oryat.  —  From  parisite  locality,  Ravalli  Co.,  Xod- 
tana,  with  new  form  (541);  Zimdnyi,  Zs.  Kr.,  32,  243,  1899;  Muao,  Colomlna,  with  new  fens 
(11.3.3);  Busz,  Jb.  Hin.,  2,  139,  1901;  Csetras,  Hungary,  (F  (215)  new)  described  by  GotdBcfamidi 
and  Fhilipp,  Zs.  Kr.,  36,  386,  1902;  Monzoni  with  the  new  forms  (754)  (643)  show  unusual  dit- 
tortion ;  Melczer,  Za.  Kr.,  37, 268, 1902 ;  Leona  Heights,  Alameda  Co.,  Cal.;  Schaller,  Bull.  G.  Unir. 
Cal.,3, 193,  1903;  Passobreve,  Piedmont;  Zambomni.Ontralbl.  Min.,  122, 1903;  twins aoooidiag 
to  spinel  law,  from  French  Creek,  Pa.;  Nicol,  Am.  J.  Sc.,  17,  93,  1904;  Goltfcchmidt  and  Nic<rf,  Jb. 
Min.,  2,  93,  1904;  Kotterbach  in  Comitat  Szepes,  Hungary,  with  following  new  forms:  /  (21.1.0'i; 
p  (17.1.0)  U  (16.1.0);  H  (14.1.0);  G  (12.1.0);  B  (810);  /  (11.2.0);  C  (16.3.0);  A  (11.3.0);  r(S50': 
A  (11.10.0);  a  (11.9.7);  e  (14.11.8);  b  (852);  a  (951);  ^13.7.1);  r  (25.15.6);  »  (7.11.22);  ZimSnyi. 

Kr.,  39,  125,  1904;  Porkura,  (Jsetrdsgebi^,  Hungary,  showing  new  forms:  (533).  (15.I4.U.I. 
(11.10.0),  (17.14.0),  (12.5.0),  (830),  (18.9.2),  (10.5.2),  (24.15.10),  (821),  (631),  (15.11.7),  (11^.5., 
(45.36.20),  (U.7.5);  Mauritz,  ibid.,  357;  Fojnica,  Bosnia,  with  new  forms,  9  (18.10.5):  8  {651'i: 
9,(456);  Mauritz,  [Fdldt.  Kdzl.,  34,  484  or  537,  1904]  ;Zs.  Kr.,  44,  70;  from  marble  of  Carran; 
D'Achiardi,  Att.  Soc.  Tosc.  Sc.,  Mem.  21,  1905;  Nadabula,  G6m5r,  Hungary,  with  new  fomi 
(711)  ?;  Zimfinyi,  FOldt.  KOzL,  36,  546,  1905;  Rondout,  Ulster  Co.,  N.  Y.;  Whitlock.  N.  Y.  State 
Mus.  Bull.,  98,  1905;  Zs.  Kr.,  43,  393;  Ivigtut,  Greenland;  BOggild,  Min.  Groenlaad,  46;  Frank- 
lin, N.  J.:  Gilpin  Oy.,  Colo.,  and  unknown  locality  in  Cblo. ;  Kmus  and  Soott,  Zs.  Kr,  44,  144, 
1907;  Major's  Creek,  N.  S.  W.;  Anderson,  Rec.  Aus.  Mus.,  7,  1,  67,  1908. 

Crystals  described  as  coming  respectivdy  from  Porkura,  Kis-Almaa  and  Csetras  are  all  from 
same  lo<»lity,  namely  on  Zslatym  brook  near  Poricura  and  Kia-Almas  in  the  Csetras  mountaios, 
Huiu^ry;  Goldschmidt,  Zs.  Kr.,  38,  498,  1903. 

^antitative  determination  in  presence  of  nmrcasite,  which  see.  Action  of  potassium  dilonte 
upon;  Spezia,  Att.  Acc.  Torino,  43,  April,  1908. 

Pyroauritb,  Min.,  p.  256 ;  App.,  p.  56.  —  Occurs  at  L&ngban,  Sweden,  in  thin  tabular  riye- 
tals  (c)  with  the  rhombohedron,  g  (4041),  -  *  82"  33';  hence  c  -=  16557  [author  gives  81"  33*. 
which  his  other  angles  show  is  a  misprint  for  82°  33'].  Also  thick  tabular  crystals  with  r  (lOil;, 
/  (02SI),  cr  -  62^3',  ef  -  7Sf  21'.   Flink,  Bull.  Geot.  Inst.  Upula.  fi,  81-96,  1900. 

Ftrochlork,  Min.,  p.  726;  App.,  p.  56.  —  From  river  Tschorocb,  Provinoe  Batum,  Rum. 
with  anid.  Tscbemik,  [Ann.  Gfol.  Hin.  Russ.,  6, 196, 1902];  Zs.  Kr,  39,  624.  Anal,  of  msterial 
from  Sundsvale,  Sweden ;  Tschemik,  [Jour  phys.  chim.  Russe,  36,  457,  712,  1904] ;  Zs.  Kr.,  4S,  78. 

Ptrocbroite,  Min.,  p  253.  —  Crystals  from  L&ngban,  Sweden,  described  by  Flink  are  kMig 

Srismatic  to  thin  tabular  (c,  a)  with  the  rhombohedral  forms:  p  (10l4),  q  (3034),  r  (1011),  Bull. 
I.  Inst.  Upsala,  6.  87,  89,  1901.    Crystals  from  same  locality  wiUi  anal,  and  ^terminatioa  of 
refractive  mdleee;  Sjogren,  Geol.  FOr  FOrh.,  S7,  37, 1905. 

Ptrolobitb,  Min.,  pp.  243,  1045;  App.,  p.  56.  —  Analyses  of  manganese  ores  from  Sardinia; 
Rimatori,  Rend.  Acc.  Line,  10,  (2),  226,  1901 ;  occ  at  Narysov,  Pfibram;  Hoffmann,  Ber.  bohm. 
Gm.  WisB.,  xinii,  1903. 

Ptrouorpbite,  Min..  p.  770;  App.,  p.  56.  — Twins  with  twinning  plane  (2Q21),  from  Fried- 
richssegen  near  Ems;  Klem,  Centralbl.  Min.,  748,  1902.  Crystals  associated  with  dioptase  from 
Mindouli,  French  Congo;  Lacroix,  Bull.  Soc.  Min.,  31,  256,  1908. 

Refractive  indices  with  anal,  of  material  from  Braubach,  Nassau;  Bowman,  Min.  Mag.,  13,  334. 

From  Braidwood,  near  Little  River,  New  South  Wales,  with  anal.;  Mingaye,  Trans.  Austr. 
Assoc.  Sc.,  1898.  Anal,  from  Broken  Hill,  N.  8.  W.;  Mingaye,  White  and  Greig,  [Rec  Geol.  Sur. 
N.  S.  W.,  8,  182,  1905J:  Zs.  Kr.,  43,  623. 

Occurrence  in  gold  veins  on  Serebrjanka  river,  Urala;  Ibrpinsky  rVerb.  russ.  min.  Ges.,  tt,  Prot. 
20,  1905];  Zs.  Kr.,  48,  70.  Oceurraice  in  small  ciystala  from  Btt^ea  Hill  N.  W.  Rbodem; 
Spencer.  Hin.  Hag.,  IB,  33, 1908- 

Radioactive  from  near  Is^-rEvdque,  Satee-et-£oire;  Danne,  C.  R.,  140,  241, 1905. 
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PntoPHTLUTE,  Hin.,  p.  691;  App.,  p.  56.  —  Aoalysea  by  Baskerville  of  material  from  North 
CaroliDa;  Pratt,  N.  C.  Geol.  Sur.  Ecod.  Papers,  3,  1900;  Zs.  Kr.,  36,  81. 

Blue  mineral  similar  to  pyropbyllite  from  quarts  vein  near  Khutscby  between  Troiak  and 
Tscheljabinsk  in  Gouv.  OrenDuiv,  Rusaia,  with  anal.;  Horoiewici  [Verb.  run.  min.  Ges.,  40,  43, 
19031;  Zb.  Kr.,  39,  6U;  also  in  Mm.  Mitth.,  23,  97,  1903. 

Compositkm  discussed;  Clarke  and  Steiger,  Am.  J.  Sc.,  8,  247,  ISOO.  Chem.  oonstitution; 
McNeil.  Jour.  Amer.  Chem.  Soc.,  28,  594,  1906. 

Ftrosmauti,  Min.,  p.  465.  — Description  of  onrgtaJs  from  Bjellce  mine  in  Nordmaric,  Sweden; 
with  new  ani^is.  Discussion  of  old  analyses  and  lormub  derived  —  RCL12R0,  lOSiO,  +  8H,0. 
Zambonini,  Zs.  Kr.,  34,  554.  Discussion  of  chem.  comp.;  Zambonini,  Hem.  Ace.  Sci.  NapoU, 
14,  22,  1908. 

Ptrobtilfnite,  Hin.,  p.  136;  App.,  p.  56.  —  Occurs  at  the  Long  Tunnel  mine,  Heazlewood, 
Tasmania;  W.  F.  Petterd,  Notes  on  T^umanian  Minerals,  priv.  publ. 

Pthoxene,  Min.,  pp.352,  1045;  App.,  p.  56.  —  Oryst.  —  AvgUe  from  Yoneyama,  Province  of 
Echigo,  Japan,  with  new  forms  (103),  (203).  Anal.;  Iwasaki,  Zs.  Kr.,32, 302, 1900;  Latium,  Italy, 
with  new  forms,©  (161), F (361),  G  (3.12.1), C (111),  6  (621),  with  anal.;  Zambonini,  ibid.,  33, 39, 
1900;  ibid. ,34.259, 1901.  i>top«tdefrom  Ala,  with  newformsx  (231),  0  (343),  n>  (14.1.1) ;  Zambonini, 
ibid.,  239;  Ducktown,Tenn.;  Moses,  Am.  J.  Sc.,  12, 105,  1901;  aujn'te  crystal  from  the  LaacherSee 
with  U  (431);  Busz,  Jb.  Min.,  2,  139,  1901.  Avgite  twins  from  island  of  Stromboli;  Barvir,  Ber. 
bohm.  Ges.  Wise.,  xlvii,  1902;  diopside  from  Ala,  Piedmont;  Zambonini,  Centralbl.  Min.,  124,  1903; 
"diopaide  (with  anal.)  from  Moravicza,  Huneary;  Wemachenk,  Min.  Mitth.,  22,  363,  1903;  augite 
from  Canale  Monterano,  Province  Rome,  Italy,  with  new  form  9  (605);  anal.;  Zambonini,  Zs. 
Kr.,  40,  52,  57,  1904;  diopside  from  the  eozoon  limestone,  C6te  St.  Pierre,  Canada,  with  anal.; 
Preiswerk,  Zs.  Kr.,  40,  498.  1905;  diopside  from  Muieetaok.  Greenland;  B^ggild,  Min.  Gr6nl., 
ttugite  twins  from  Vesuvius;  C^ro,  Bull.  Ac.  Belg.,  329, 1907;  crystals  from  Lyon  Mt.,  Clinton 
Co.,  N.  Y.;  Whitlock.  N.  Y.  State  Mus.  Bull.,  107,  66,  1907. 

Opt.  — Diopside  crystals  with  optical  measurements  from  crystalline  limestone  at  Altstadt, 
Mahren;  Pelikan,  Min.  Mitth.,  19,  106,  1900;  anal,  of  same;  Pelikan,  ibid.,  338.  Dispersion  of 
optic  axes  in  orthorhombic  pyroxenes;  Luczixky,  Min.  Mitth.,  24, 140, 1905.  Chemical  and  optical 
Htudy  of  monoclinic  pyroxenes  with  small  angle  between  optic  axes  and  low  content  of  lime; 
Wahl,  Min.  Mitth.,  26,  1-131,  1907.  Optical  constants  of  rock  forming  pyroxenes  from  various 
localities;  Duparc  and  Pearce,  Bull.  Soc.  Min.,  31.  96,  1908. 

Anal.  —  Anal,  of  material  in  eruptive  rock  "  wyomingite,"  from  the  Leucite  Hills  and  Pilot 
Butte,  Wyoming;  Hillebrand  (in  article  by  Cross),  Am.  J.  Sc.,  4,  130,  1897.  Anal,  of  coceolUe 
from  Bistrau,  Bohemia;  Kovdr,  [Abb.  b^m.  Akad.,  28,  1899];  Zs.  Kr.,  34,  705;  of  augiie  from 
Uifidi.  Oxlhavn  District,  Greenland;  Nicolau,  [Medd.  om  Grdnl.,24,  228, 1901];  Min.  GrOnl.,  377; 
of  diopside  from  San  Pablo,  California;  Blaedale,  Univ.  Calif.  Bull.,  Dept.  Geol.,  2,  11,  327. 1901; 
of  soda-rich  pyroxene  from  Oropa,  Piedmont;  Zambonini,  Rend.  Acc.  Lmc,  10,  (1),  240,  1901 ;  of 
avgites  containing  TiOj  and  ALO,  with  discussion  of  composition;  also  optical  study;  Becker, 
[Inaug.-Diss.,  Erlangen,  1902],  Centralbl.  Min.,  730,  1902;  Zs.  Kr.,  38,  317.  Chromium  bearing 
omphacite  with  anal.,  from  Lake  Brocan,  Vallc  del  Gesso  di  Entraque,  Piedmont;  Roccati,  [Boll. 
Soc.  geol.  ital.,  24,  659.  1905};  Zs.  Kr.,  43,  499.  Anal,  of  avgiU  from  Paschkopole  near  Boreslau, 
Bohemia,  with  discuasion  of  chem.  comp.;  Hampel,  Hin.  Mitth.,  27,  270,  1908. 

Occurrence  of  a  monoclinic  pyroxene  in  meteorite  from  Zavid,  Bosnia;  Berwerth,  [Mitth.  aua 
.  Bosnien  u.  d.  Herzegovina,  8,  409,  1901];  Zs.  Kr.,  88,  320;  of  orthorhombic  and  monoclmic  pyrox- 
'ene  in  meteorite  from  Peramiho,  Dutch  East  Africa;  Berwerth,  Ber.  Acad.  Wien,  112,  (1),  739, 
1903. 

Concerning  products  of  weathering  of  avgite,  anauxiteajidcimolUe  (with  analyses) ;  Smirnoff, 
Zs.  Kr.,  43,  338,  1907.   Alteration  to  amphibole;  Duparc,  Bull.  Soc.  Min.,  31,  50, 1908. 

AHif.  formation  of;  Allen,  Wright  and  Clement,  Am.  J.  Sc.,  32,  385,  1906;  summariied  in 
Science,  Mar.  8,  1907,  p.  389. 

A  sine  sehefferUe  from  the  Parker  shaft  at  Franklin  Funiaee,  N.  J.,  has  been  analysed  by  Wolff, 
Proe.  Amer.  Acad.,  36,  115,  1900.  It  occurs  in  large  foliated  masses,  with  very  perfect  basal 
deavage.   cA  c  -  40°  35'. 

SiO,         Fe,0„  AljO,      MnO        ZnO       MgO        CaO  Ign. 
G.  »  3.31       52.86  1.08  5.31         3.38        13.24       24.48        0.45   -  100.80 

The  optical  constants  have  been  minutely  determined  by  Melczer,  ibid.,  p.  116. 

Occurrence  of  iron  sck^erite  in  Caucasus;  Sioma,  Zs.  Kr.,  84,  279. 

Fedorowite  has  been  further  studied  with  the  following  »lditional  determinations.  Axial 

ratio:  &:b:c-  1.0027  :  1  : 0.5489;  -  lOe**.   a  -  1.680,  p  -  1.687,  y  -  1.700  for  Na  light. 
Analysis: 

SiO,  Fe,0,         FeO  ALO,  CaO  UgO  Na,0  Total 

I.    62.35  2.24  1.94  2.38  24.63  14.40  2.54  100.48 

II.     52.37  Tm  2.46  24.51  14.66         "  2.05  100.13 

Viola  and  Kraus,  Zs.  Kr.,  33,  36,  1900. 
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Pig«oniU,  name  given  by  Winchell,  Am.  Geol.,  26,  204,  368,  1900,  to  pyroxene  with  small  ud 
vtu*iabie  axial  angle  from  Pige»n  Point,  Minn. 

VioUtite,  name  given  to  iiighly  pleochroic  pyroxene,  oceurriog  in  igneous  dike  (kedabddtc) 
associated  with  pl^ioclase  and  garnet  near  Kedebek  copper  mine  in  the  Caucasus;  v.  Fedom-, 
[Ann.  rinst.  agroDomtqu*  Hoscou,  1,  43,  1001];  Zs.  Kr.,  37,  414. 

jEgirine-hederUtergii^,  aame  given  to  a  pyroxene  intermediate  in  composition  between  agirite 
and  hedenbergite;  WolfT,  Centralbl.  Hin.,  214, 1902;  Rosoabuseh  uses  Hedenbagit-Agiriii,  Uftrak. 
Phys.  Min.,  1,  part  2,  218,  1905. 

Blanfordiie.  A  monoclinic  pyroxene  containing  some  sodium,  manganese  and  iron,  uccuriing 
with  manganese  ores  in  the  Central  Provinces,  India.  Stroi^ly  pleochroic  (roee-piok  to  sky-bfaie). 
Named  after  Dr.  W.  T.  Blanford  (1832-1905).  Fermor,  [Trans.  Hin.  Geol.  Inat.  India,  1,  78. 
1906];  Spencer,  Min.  Mag.,  14,  395,  1907. 

Ptrrhotite,  Min.,  p.  73;  App.,  p.  57.  —  Ciyatals  from  Tollegno,  Piedmont;  Zambonini,  Ce&- 
tralbl.  Min.,  121, 1903;  from  Bottino;  D'Achiardi,  [Proc.  Soc.  ToscanaSc.  Nat.  Pisa,  13, 140, 1903J; 
Zs.  Kr.,  41,  262;  from  Igdiokunguak,  Greenland;  Bf^ild,  Min.  Groenland,  39. 

Considered  by  study  of  magnetic  properties,  etching  Bgurea,  etc.,  to  be  orthorhombie  in  fyp^' 
metry,  but  pseudo-hexagonal  through  twinning;  Kaiser,  Uentralbl.  Min.,  261,  1906;  Weiss,  ibid., 
338. 

Magnetic  properties  of;  Weiss,  C.  R.,  126,  1099,  1898;  [Jour,  de  phys.,  8,  314,  1898];  Zs.  Kr., 
34,  631 ;  [Arc.  Sc.  phys.  et  nat.,  Genf,  16,  473, 19031;  Zs.  Kr.,  41, 110;  Kunz,  [Arc.  Sc.  phys.  ct  nat. 
Genf,  18,  260,  1904];  Zs.  Kr.,  42,  204;  Weiss.  [Phy.  Ze.,  6,  779,  1905];  [Jour.  phys..  4,  469,  82», 
1905];  C.  R.,  140,  1332,  1587,  1905;  Weiss  and  Kuni,  [Jour,  phys.,  4,  847,  1905J;  C.  R.,  141, 182; 
Zs.  Kr.,  43,  518-622. 

Occurrence  at  Buivk,  Saxony;  Bergt,  Ber.  Abh.  Naturwisa.  Ges.  Isis,  Dresden,  20,  1903. 
From  Sardinia;  Serra,  Rend.  Ace.  Line,  16,  (1),  347,  1907. 

Quartz,  Min., pp.  183,1040;  App.,  p.  57.— Oryat. — From  Opprebais, Belgium;  Buttgenbach, 
Ann.  soc.  gfol.  Belg.,  26,  111,  1898.  Striegau,  Silesia;  Gonnard,  Bull.  Soc.  Min.,  22,  92.  1899; 
Quenast;  van  Hove,  [M^.  cour.  et  M^m.  aes  Sav.  Strangers,  Acad.  roy.  de  Belg.,  68,  1,  1900]; 
Zs.  Kr.,  36,  642 ;  twin  from  Trarbach,  Rhine  province,  Germany ;  Kaiser,  Centralbr  Min.,  94. 1900; 
crystals  from  Bouw  d'Oisans,  Dauphin^ ;  Gonnard,  Zs.  Kr.,  34,  279,  1901 ;  twin  from  Annabeig  in 
Saxony;  Johnsen,  Centmlbl.  Min.,  649,  1902;  twins  from  Mies,  from  SArka  valley  near  Prag; 
BarvlF,  Ber.  bOhm  Gea.  d.  Wis8.,8,  1902;  Zs.  Kr.,  39,  398;  crystals  from  Brazil;  Gonnard,  Bull.  Soc. 
Min.,  26,  56, 1902;  ibid.,  59;  Vaiaia,  Switzerland;  id.,  ibid.,  61 ;  crystallographic  note8;id..  ibid.. 90; 
twin  from  Japan;  Friedel,  ibid.,  110;  crystals  from  De  Aar,  Cape  Colony,  S.  Afr.;  Barker,  Min.  Mag» 
13,  331, 1903;  Hancock,  Mich.,  and  Kerkimer,  N.  Y.,  with  several  new  forms  and  a  "  Winkeltabdle 
for  them;  Lincio,  Jh.  Min.,  Beil.,  18,  155,  1904;  smoky  quartz  crystals  from  Mokruscha  Mt-,  near 
Mureinka,  Russia;  Worobieff,  [Verb.  russ.  min.  Ges.,  42,  Prot.  52,  1905] ;  Zs.  Kr.,  43,  71 ;  ciTstsls 
from  Gu^ate,  LsJce  Como;  Repossi,  Att.  Soc.  Milano,  44, 106,  1905;  East  Greenland;  Flink,  Hedd. 
om  GrOnT,  24,  17,  1901 ;  Bi^ild,  Medd.  om  Gronl.,  28,  104,  1905;  twinning;  Goldschmidt,  Min. 
Mitth.,  34,  157  and  167,  1905;  Zs.  Kr.,  44,  407;  crystals  from  San  Di^  Co.,  Calif.;  Waring,  Am. 
J.  Sc.,  90, 125, 1905;Meylan,  Is^re,  France;  Gonnani,  Bull.  Soc.  Min..  22,  94, 1899;ibid..  »,  303, 
1906;  Gletsch,  Switseriand;  Busz,  Centralbl.  Min.,  753,  1906;  Fedelino,  Lake  Como;  Repossi, 
Rend.  Acc.  Line,  16,  (1).  506,  1906;  Lyon  Mt.,  Clinton  Co.,  N.  Y.;  Whitlock,  N.  Y.  SUtc  Mu6., 
Bull.,  107,  56,  1907;  Brusaon,  D'Aosta;  Colomba,  Att.  Acc.  Torino,  42,  904,  1907;  Simplon  tunnd; 
CeAro,  Bull.  Ac.  Belg.,  315,  1907;  Yalle  del  Chisone,  Piedmont;  Colomba,  Att.  Acc.  Torino,  43. 
June,  1903. 

Fseudomorph  after  apophyllite  near  Fort  PoiDt,  San  Francisco,  Calif.;  Scballer,  Am.  J.  Sc., 
17, 194,  1904. 

Crystallographic  symmetry  of  tridymUe,  cristob(Uite  and  quartz;  Beckenkamp,  Zs.  Kr.,  34,  560. 

Opt.  —  Dispersion  of  the  infra-red  rays  in  quartz;  Carvallo,  C.  R.,  196.  728,  1898;  atuoy  of 
effect  of  compression  upon  double  refraction ;  Dongier,  [Thdse  (ao.  des  sc.  Paris,  1898] ;  [Ajan.  lAim. 
phys.,  14,448, 1898];  C.  R.,  124.  26,  1897;  Zs.  Kr  ,  32,  541.  Optical  study;  D'Achiardi,  Att  Tos- 
cana,  Pisa,  17,  114,  1899;  Viola,  Zs.  Kr.,  32,  551,  1900;  optical  constants  for  green  mercury  tight; 
de  L^ptnay,  [Jour.  d.  phys.,  9,  644, 1900] ;  Zs.  Kr.,  36,  630.    Form  of  wave  suilaoe  of  ordinary  ray; 


in  quartz  by  radium ;  Ergoroff,  C.  R.,  140, 1027, 1905;  Zs.  kr.,43,514.    Pyroluminescencc;  V.  M. 
Goldschmidt,  [Forfa.  i  Vtdenskabs-Sekkabet  i  Kristiania  Aar,  No.  5,  1-15,  1906);  Zs.  Kr.,  4S,  ICS- 
Etching  figur^  formed  at  high  temperature;  Friedel,  Bull.  Soc.  Min.,  26,  112,  1902.  NatunI 
and  artificial  etching  figures  and  their  relations  to  optical  properties,  pyroelectridty,  etc. ;  Martini, 
Jb.  Min.,  2,  43,  1905. 

Pyroelectricity;  Beckenkamp,  Zs.  Kr.,  32,  9,  1899.  Dielectric  constants;  Fellincer  [luaoe-- 
Diss.,  Mtinchen,  1899];  Zs.  Kr.,  86,186.   Electrical  double  refraction,  etc.:  Quesneville,  Zsl  Ki^ 

83,  102.  1900. 

Elastic  constants  of  amorphous  quartz ;  Schulze,  [Ann.  d.  Phys.,  14,  384, 1904] ;  Zs.  Kr.,  4^,  49& 
Cause  of  color,  KOnigsbeiger;  Min.  Mittb.,  19,  148;  Nabl,  Ber.  Acad.  Wien,  108,  48,  1899. 
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Inclusion  of  orsanio  sulphidos  in  quartz  from  Salan^n^  Norway;  Sjteren,  Geol.  For.  Forh., 
27,  113,  1905;  liquid  incluaions  from  ^pine  localities;  Kanigsberger  ana  Mailer,  Centralbl.  Hin., 
72.  1906. 

RelationshipB  between  ftiar(2,  chalcedony  and  opal;  Leitmeier,  Centralbl.  MIn.,  632,  1906. 
Fibrous  silica  and  its  relations  to  opal  and  quartz;  Hcin,  Jb.  Min.,  Beil.,  25,  182,  1908. 

Solubility  in  sodium  silicate;  in  sodium  tetrabomte;  Spezia,  Att.  Acc.  Tbrino,  85,  750,  1900; 
ibid.,  86,  631,  1901 ;  also  experiments  on  the  growth  of  quarts  cryst^,  ilnd.,  40.  Jan.,  1905;  41, 
l>ec.,  1905;  44.  Nov.,  1908. 

Quartz  and  gelatinous  ulica  in  Simplon  tunnel ;  Spezia,  Att.  Acc.  Torino,  34,  705,  1899. 
Siliceous  oolite  of  Tateyama,  Etchu  Province,  Japan;  JimbO,  Bei.  Min.  Japan,  1,  11,  1905. 
Artif.  formation;  Day  and  Shepherd,  Am.  J.  Sc.,  22,  275,  1906;  Quenael,  Centralbl.  Min.,  667, 
1906;  ibid.,  728.    Synthesis  of  amethyst;  Berthelot,  C.  R..  143.  417, 1906. 

Paetidochaleedomte,  a  chalccdony-Uke material,  ^axial,  opUcally  negative,  length  of  RbersH  a. 
Birefringence  =-  0.0045.  G.-2.5.  Chemically-water-freeSiO,.  Lacroix,  C.  R.,  180,430, 1900; 
Zs.  Kr.,  36,  633. 

Occurrence  of  chalcedony  on  shore  of  Black  Sea,  Caueaaus;  Karpins]^,  [Verti.  niw.  min.  Oes., 
42,  Prot.  29,  1905];  Za.  Kr.,  43,  70. 

Quartz  glass.  —  Heraeus,  Deutsche  Mech.  Ztg.,  Oct.  1,  1903;  Am.  J.  Sc.,  16,  469,  1903.  Opti- 
cal properties;  Gifford  and  Shenstone;  Proc.  Roy.  Soc.,  78,  201 ;  Am.  J.  Sc.,  17,  399, 1904. 

QnABTziini,  App.,  p.  58.  —  Occurrence  at  Hohelmo,  Mftfaren;  BarvfY,  [Ber.  btthm.  Qea.  Wim., 
14,  1897];  Zs.  Kr.,31,  525. 

Qoiaqneita.   W.  F.  HitMmmd,  Am.  J.  Sc.,  24, 142, 1907. 

A  black  lustrous  material,  composed  chiefly  of  0  and  3.  Analysis  gave:  S  (soluble  in  CS|), 
15.44;  S  (combined),  31.17;  C,  42.81;  H,0.91;  N,  0.47;  O  (by  difference),  5.30;  HjO  (at  105"),  3.01; 
Ash,  0.80;  total  100.00.  Ash  analyzed  gave:  SiO^,  0.04;  A\,0„  0.08;  FeiO^  0.10;  NiO,  0.06; 
ViOg,  0.52.  Occurs  in  a  vein  adjoining  the  vanadium  ore  known  as  patrotute,  at  Hinasragra, 
Peru.    Named  from  a  settlement  near  place  of  occurrence. 

Radioactiw  Minerals.  —  Study  of  the  radioactivity  and  percentages  of  U,0„  ThO,  and 
He  in  the  following:  uraninite,  torbemite,  thorianite,  seschynite,  samarskite,  ^idolinite,  cyrtolite, 
sipylite,  euxenite,  camotite,  pyromorphite,  microlite,  oraneite,  monazite,  thorite,  alvite,  xeno- 
time,  amerOdite,  ferguaonite,  malacon,  allanite,  yttrotantalite,  polycrase,  zircon;  Strutt,  Proe. 
Roy.  Soc.,  76i  88,  312,  1905;  Chem.  News,  91,  299,  1905;  radioactivity  of  uranium  minerals, 
BoltwDod,  Am.  J.  Sc..  26,  269. 1908. 

Eadiotine.    R.  Brauns,  Jb.  Min..  Beil.-Bd.,  18,  314,  1904. 
Fibrous,  radiating.    In  very  small  spherical  aggregates. 

O.  2.70.   Color  yellow.    Double  refraction  medium,   a  parallel  to  lengtti  of  fiben. 

Compodtion.  —  H^Me^ijO,  like  serpentine. 

Analysee  fay  F.  W.  KUater,  of  material  from  Dillenbuif;: 

SiO,  MgO         Fe,0,  CaO  H,0 

1.  41.48  35.84         8.40  1.50  11.96  -  99.48 

2.  41.50  35.73  8.50  0.65  12.13  -  08.41 

Pyr.  etc.  Yields  mudi  water  in  closed  tube,  mineral  becoming  brown.  Insoluble  in  H(3. 
Seated  with  HF  gives  magnesium  fluor-silicate,  which  ia  soluble  in  water,  and  solution  gives  strong 
reaction  for  magnesium  and  weaker  reactions  for  iron  and  calcium. 

Diff.   Distinguished  from  serpentine  by  its  insolubility  in  HOI  and  its  higher  speciSc  gravity. 

Occurs  intimately  intergrown  with  serpentine,  from  which  it  has  been  derived,  in  an  altered 
picrite  near  Dillenburg,  Nassau.  -  Also  observed  with  serpentine  at  Steinperf,  Rachelahaiuen,  etc. 

Named  on  account  of  its  radial  structure. 

Bafaelite,  see  Paralaurionite. 

Rauositb,  Min.,  p.  562.  —  Proven  to  be  not  a  definite  miners  but  a  basic  voleanie  scoria; 


KAUOSITB,  Mm.,  p.  662.  —  i" 
Luquer,  Am.  J.  Sc.,  17,  93, 1904. 


Raspfte,  App.,  p.  58. — Cryetala  from  gold  sanda  at  Sumidouro,  Minas  Gera&s,  Brazil, described 
by  HuBsak,  Centralbl.  Min.,  723,  1903;  Hlawatsch,  ibid.,  422.  1905;  from  Broken  Hill  with  new 

formsm  (110),/(l02),p  (122),  a  (1.12.12).  New  elements  given  as  A  ibii"  1.34497 : 1 : 1.11468. 
^  -  72°  23'.   Hlawatsch,  Zs.  Kr..  43,  587,  1906. 
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Rathite,  App.,  p.  58.  —  A  new  orientation  proposed  by  Solly  so  that  the  wdl-devdoped  prim 
zoae  is  vertical  and  the  cleavage  plane  (001)  of  Baumhauer  becomes  (010)  to  cornespona  with  tix 
cleavage  of  jordanite,  the  corresponding  forms  of  the  two  orientations  being: 

Baumhauer     '100       010       001       408       095       20.27.0  20.27.15 
Solly  100       001       010       110      Oil  101  ill 

Axial  ratios  according  to  Solly;  a  :  6  :  c  =  0.4782  :  1  :  0.5112. 

Angles:  010  A  350  -=  51"  27^  010  A  111  =  70°  45'.    A  list  of  62  known  forniB  given,  37_af 
them  being  new.    Twinning;  (074)  shown  in  fine  twin  lamellx;  (0.15.1),  rare  as  a  juxtapoaed  twia. 
Cleavage  ||  (010);  parting  \\  (100).    F.  conchoidal.    H.  =-3.    G.  -  5.412;  5.421. 
Analysea  by  Jackson  yidd  formula  3PbS.2As,S3;  Pb,  51.37;  S,  23.82;  Ab,  24.81. 

Pb  S  As 

I.    51.51  23.41  24.62  -  99.54 

II.    51.62  23.62  24.91  -  100.15 

Solly  and  Jackson,  Hin.  Mag.,  U,  287;  Solly,  ibid..  IS.  77;  Zs.  Kr.,  36,  321. 

Rbaloar,  Hin.,  pp.  33, 104G;  App.,  p.  59.  —  Study  of  crystals  from  Allchar,  with  deriTBtioD  of 

new  elements;  ii  ;  t  :c  —  0.7203  : 1  :  0.4858,  ^  =  66°  16'.  New  winkeUabdte  ^ven.  GoU- 
sehniidt,  Zs.  Kr.,  39.  113;  crystals  from  Mercur,  Utah;  Farrington  and  Ullotson,  Field  Col.  Mus., 
Geol.  Series,  3,  No.  7,  158,  1908. 

Occurs  in  crystals  in  the  Monte  Cristo  mining  district,  Snohomish  Co.,  Washington;  Hoses, 
Am.  J.  Sc.,  13,  103,  1901.  Crystals  formed  at  eruption  of  Vesuvius,  1906;  see  under  Vesuvius. 
Occurrence  in  morainal  material  of  Zei  glacier  in  Caucasus;  Oriowslgr,  [Proc.  Soc.  Imp.  Nat.  Hot- 
cow,  No.  1-3,  17-18, 1897]  ;Zs.  Kr.,  31,  518. 

REDONprG,  Min.,  p.  807.  —  Occurrence  at  Martinique  with  anal.;  Lacroix,  Bull.  Hin.  Soc.. 
88, 13. 1905. 

Resin,  Mineral.  — Occurrence  of  amber  in  Roumania  with  discussion  of  fossil  reaiiis,  sue- 
dnite,  rumftnite,  schraufite,  nmetite,  burmite  and  a  new  type  from  Olfinesti;  Hur^oci,  Aaom- 
tiuoea  Rom&nft  pentru  inaintarea  si  resp&nderea  sdint^lor  Memoriile  CongresulIU  de  la  lari, 
^uoarest,  1903. 

Rayerito.    F.  Cornu  and  A.  Himmelbauer.    Min.  Mitth.,  26.  519,  1907. 

Rhombohedral.  Crystals  in  thin  hexagonal  plates  showing  combination  of  base  and  prism. 
In  radiating  aggregates.  Cleavage:  basal  perfect.  H.  =  3.5.  G.  =  2,499-2.578.  Optically 
negative,   v  ^  1.564.    Etched  with  HCl  gives  triangular  figures.    Six-rayed  percusBatMi  figure. 

CiMDpontion.    Calcium  aluminium  silicate  with  water.    An  incomplete  analysiB  ^ve: 

SiO,  CaO  A1,0,  H,0 

53,31  32.22  3.72  6.73  -  95.98. 

Pyr..  etc.  —  Difficultly  fusible  B.  B.  to  a  white  enamel.    Yklda  water  in  the  closed  tiib& 
After  heating  gives  an  alkaline  reaction.   Decomposed  by  HC3. 
Obe.  on  specimens  from  Greenland. 
Named  after  Prof.  E.  Reyer  of  Vienna. 
Compare  Gyrolite. 

RHonocHRosiTE,  Min.,  p.  278;  App..  p.  59.  —  Occurrence  (with  anal.)  at  St.  Bartbflemy, 
Aosta,  Italy;  Millosevich,  Rend.  Acc.  Line,  U,  (I),  317, 1906. 

ReoDONiTE,  Min.,  pp.  378,  1046;  App.,  p.  69.  —  Crystals  described  from  St.  Marcd,  Pied- 
mont, with  analysis;  Colomha,  Accad.  Sc.  Torino,  39,  664,  1904.  Crom  Chtaves  and  other  localitia 
in  Valli  di  Lanzo,  Italy,  with  anal.;  Rocc-ati,  Att.  Acc.  Torino,  41,  487,  1906;  from  Broken  Hill. 
N.  S.  W.,  with  following  new  forms:  A  (223),  B  (225),  C  (il2),  D  (223),  E  (667),  F  (223),  G  (447). 
H  (441),  K  (403),  L  (201);  Anderson,  Rec.  Aus.  Mus.,  7,  129,  1908. 

Triclinic  crystals  lining  cavities  in  a  slag  similar  though  not  identical  to  those  of  ifaodoiute 
named  vogtite,  after  Prof.  H.  L.  Vogt  of  Christiania.   Hlawatsch.  Zs.  Kr.,  42t  590. 

Rhodusite,  see  Olaucophane. 

Bhbnite.    J.  Soellner,  Jb.  Min.,  Bcil.,  24,  475,  1907. 
TricUnic.    Isomorphous  with  lenigmatite. 

Forms:  6(010),  a  (100),  m  (110), (UO),  c  (001),  r  (III),  k  (111),  r  (131),  t  (131).  Angles, 
approximately  measured  under  microscope,  agree  closely  with  those  recorded  for  Bnigmatite. 
Ciyatal  habit,  short  prismaUc  or  tabular  parallelto  b  (010).   Twinning  pi.  h  (010).  Qeavage  good 
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Earallet  to  m  (110)  and  fJ.  (110).  G,  =  3.58?  Translucent  to  opaque.  Color  black  to  brown 
l&ck,  often  showing  metallic  reflections.    Streak  red  brown.    Optically  like  ^oigmatite. 

Comp.  Belong  in  leni^matite  group,  with  much  less  amount  of  ferrous  oxide  and  alkalies  and 
increase  in  alumina,  ferric  oxide,  lime  and  magnesia.  Formula  given  is:  (Ca,Nai,I^)^gi 
Fe",Fe"',Al,(Si.Ti).0„. 

Anal,  by  Dittrich  of  material  from  nepheline-basanite  from  Platz  near  BrUckenau,  Rhfln: 

SiO,     TiO,      AljOa     Fe,0,      FeO      MnO      MgO      CaO     Na,0  K,0 
24.42     0.46        17.25      11.69      11.39        tr.        12.62      12.43      0.67       0.63  -  100.66 

Obs.  Found  like  nnigmatite,  as  a  constituent  in  basalts.  First  noted  from  RhSn,  and  identified 
also  in  similar  rocks  from  Vogelsgebirge,  Sicbengebirge,  Laacher-See,  Odenwald,  Kaisetstuhl,  and 
in  Bohemia.    Named  after  RnOn  district,  where  it  was  first  identified. 

Bickardite.  W.  E.  Ford,  Am.  J.  Sc.,  16,  69,  1903.  Massive.  Fracture  irregular.  Brittle. 
H.  3.5.  G.  =  7.54.  Luster  metallic.  Color  deep  purple,  resembling  the  color  of  tami^ed 
surfaces  of  bomite,  of  the  powder  the  same.  Opaoue. 

Compontion,  a  copper  telturide,  Cu^Te,  or  Cu,Te.2CuTe'.  Analysis: 

i     Te,  59.21;      Cu,  40.74  -  99.95 

B.  B.  alone  on  eharcoal  fuses  easily  (F.  =>  1)  to  a  brittle  ^obule  of  copper  telluridc,  gives  a  pale 
azure-blue  flame  tinned  with  greeii  and  forms  a  white  coating  of  TeOj;  with  sodium  carbooate  and 
borax  yields  with  difficulty  metallic  copper.  In  the  open  tube  a  faint  sublimate  of  TeO,.  Dis- 
solves m  nitric  acid;  heated  in  concentrated  sulphuric  acid  gives  the  characteristic  reddiui-violet 
color  of  tellurium. 

Occurs  at  the  Good  Hope  mine,  at  Vulcan,  Colorado,  in  lens-shaped  masses  intimately  asso- 
ciated with  native  tellurium,  with  petzite  and  berthierite;  the  vein  mineral  is  chiefly  pyrite;  native 
sulphur  is  also  found  in  the  vein. 

Named  after  Mr.  T.  A.  Rickard  of  San  Francisco. 

BicoUtOt  '^f-  of  terpentine,  which  see. 

RtEBECEiTE,  Min.,  pp.  400,  1047 ;  App.,  p.  59.  —  Crrstals  from  Narsarsuk,  Greenland:  FUnk, 
[Medd.  cm  Grdnl.,  24,  80,  1901);  Min.  Gr5nl.,  430. 
Genesis  of;  Muivoci,  Am.  J.  Sc.,  20,  133. 

Occurrence  in  Roumania  with  anal.;  Mrazek,  [Bull.  soc.  sc.  Bucarest,  8,  106,  1899];  Zs.  Kr., 
34,  710.    Occurrence  in  trachytic  rocks  from  Abyssinia;  Prior,  Min.  Mag.,  12,  255, 1900. 

RiNXiTB,  Min.,  p.  722.  —  New  analysis  by  Christensen  of  material  from  Kangerdluaisuk 
ureee  with  that  of  Lorenzen  (Min.,  p.  722),  except  instead  of  13.36%  TiO,  there  was  found  5.42 
TiO^  and  6.51  ZtO,.   Bdggild,  Min.  GrOnl.,  269. 

Riimeita.  H.  E.  Boeke,  Centralbl.  Min.,  72,  1909.  Hexagonal.  In  coarsely  granular 
masses.  Perfect  cleavage  parallel  to  prism.  Splintery  fracture.  H.  ^  3.  G.  —  2.34.  Brilliant 
luster,  often  silky.  Coloriess  when  fresh  and  pure,  usually  rose,  violet  or  yellow;  becomes  brown 
on  exposure  on  account  of  oxidation.    Optically  +.    Weak  birefringence. 

Oomp.— FeCI,.3KCl.NaCt;  Fe,  13.67;  K,  28.71;  Na,  5.64;  a,  51.99.  Analysis: 

Fe  K  Na  a  Br 

)       13.04  28.90  5.61  51.87  0.04  -  100.36 

Easily  fusible.   Taste  astringent  like  ink. 

Foimd  in  salt  beds  at  Nordhausen,  Saxony,  asaodated  with  oamallite,  sylvite,  eto.  Named 
after  Prof.  F.  Rinne. 

BolwUaslte.  —  Preliminaiy  announcement  of  a  new  species  containing  vanadium,  niobium, 
tantalum,  tungsten,  aluminium,  iron  and  manganese.  In  black  concretions  associated  with  car- 
notite  from  Colorado.  Named  after  explorer  who  collected  the  specimens:  Cumenge,  Bull.  Soc. 
Min.,  23, 17,  1900. 

RoEMERiTB,  Min.,  p.  959.  —  Analyses  of  natural  and  artificial  material  lead  to  formula, 
FeSO..Fe,(S04),.14HjO.  Scharizer,  Zs.  Kr.,  37,  529.  Also  an  artificial  roemerite  containing  6.60 
p.  c.  ZnO,  which  is  called  zinc  roemerite  in  distinction  from  the  ordinary /erroroemeriU,  ibid.,  546; 
wits  decomposition ;  Scharizer,  ibid.,  43,  122. 

ROBaaite.    D.  Lovisato,  Rend.  Acc.  Line,  17,  (2),  723,  1908. 

In  compact,  fibrous  masses,  mammillaiy,  of  a  bright  green  to  sky-blue  color.  Silky  luster  on 
fresh  fracture.  H.  =  4.5.  G.  =  4.07.  Comp.,  perhaps  2Cu0.3CuC0,.5ZnCX>,.  Ao^ysis:  CO,, 
30.44;  CuO,  36.34;  ZnO,  33.57;  PbO,  tr.;  HiO,  0.21;  total,  100.56.  Occ.  at  Rosas  mine  (whence 
the  name  rosasite)  at  Sulds,  Sardinia. 
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RoscOELiTE,  Min.,  p.  635.  —  TUc  carefully  purified  mineral  from  the  Stockslacer  mioe,  Ptacer- 
ville,  Cal.,  has  been  analyzed  by  Hiilebrand,  Am.  J.  Sc.,  7,  451,  1899;  mean  result  as  follows: 

SiO,     TiO,    V,Oa     AI,0,    FeO    MgO      K,0     Na,0    Li,0  H,0 
a.  -  2.97    45.17    0.78    24.01     11.54     1.60     1.64      10.37     0.00       Ir.     4.09*  -  99.SS 
*  Below  105",  0.40;  105°  to  280*,  0.17;  above  280^  4.12. 

The  above  is  shown  by  Clarke  (ibid.,  p.  454)  to  correspond  to  a  molecular  mixture  in  a  ratio  of 
1:1:8  neariy,  of  H,KMg,KcAl{SiO,)3.  H^K,AI,(Si,0,),  and  H,KA1  V,(SiO,),.  Turner  (ibid.,  p.  4ij. 
shows  that  roscoelite  occurs  at  four  localities  within  a  small  area  a  few  miwa  northwest  of  Placer- 
viUe  in  Eldorado  county,  California. 

RosBNBascHrrB,  Min.,  p.  374.  —  Occurrence  in  nephelite-syenite-porphyry.  Red  Hill,  Moui Um- 
bo ro,  N.  H.;  PiresoQ  and  Washington,  Am.  J.  Sc.,  28,  433,  1907. 

BosoUte,  a  garnet,  which  see. 

Bnbrita.  —  Correct  name  for  the  hydrous  sulphate  of  ferric  iron  and  magnesium  origiiiaDf 
misspelled  "  kubeit,"  see  App.,  p.  21 ;  Spencer,  Miu.  Mag.,  12,  386, 1900. 

RuBT,  see  Corundum. 

RuuXnitb,  Min.,  p.  1004.  —  Analyws;  Istrati,  [Bull.  soc.  sc.  Bucareet,  6,  65,  1897;  7,  2^!]: 
Zs.  Kr.,  32,  187. 

Conoemtog  fossil  redns  from  Rumania;  name  qielled  "  nmaniu."  Hurgoei  [Asbqc.  RominS, 
etc.,  Bucarest,  1903];  Zs.  Kr.,  41,  318. 

RuMPFiTB,  Min.,  p.  661.  —  Occurrence  at  Passe  von  Wald,  Austria;  in  pBeudomofi^  after 
magnesite.    Doll,  [Verh.  geol.  Reichsanst.,  Wien,  329,  1897];  Zs.  Kr.,  32,  183. 

Bntherfordine.    W.  Marckwald,  Centralbl.  Min.,  761, 1906. 
An  cxdier  resulting  from  the  alteration  of  uranimte. 
Yellow  color.   Strongly  ladiocative.   G.  «  4.82. 

Compoedtbn.    Uranyl  carbonate,  UO,CO,;  UOj,  83.5;  CO.,  12.3.  Analysis: 

UO,       CO,        PbO       FeO       CaO       H,0  Gangue 

83.8        12.1         1.0         0.8         l.l         0.7  -  100.3 

Occurs  as  an  altemtion  product  of  uraninite  associated  with  mica  in  the  Uruguru  Mts.,  Oetmao 
East  Africa.   Named  from  Prof.  E.  Rutherford. 

Rdtilb,  Min.,  pp.  237, 1047;  App,  p.  eO.—Crystals  from  Alpe  Vwlia,  Vam,  Val  d'OsBQU.Ita^; 
lincio  [Att.  Acc.  Torino,  39, 995, 19041:  Zs.  Kr.,  42, 66 ;  from  Victor  Harimur  and  Mount  Gamlwr, 
So.  Aus.;  Anderson,  Rec.  Aus.  Mua.,  7,  1,  66,  1908.  Ciystal^ structure;  Hflgge,  Centralbl.  Min., 
72,  1902;  crystals  from  Jequitinbonba  River,  Braiil;  Farrington  and  llllotson,  TUid  CoH,  Kob^ 
Geol.  Series,  3,  No.  7,  160,  1908. 

Refractive  indices;  Taubert  [Inaug.-Diss.,  Jena,  1905];  Zs.  Kr.,  44,  313. 

Anal,  from  Graves  Mt.,  Ga.,  and  from  Tavetscb,  Switzerland;  Pfeil  [Inaug.-Diss.,  Heiflelbetg,* 
19011;  Centralbl.  Min.,  144,  1902. 

Discussion  of  formuls  of  rutile,  octahedrite  and  brookitc;  Prior,  Min.  Mag.,  13,  220. 

Diseusdon  of  the  regular  grouping  upon  hematite  tables  from  Cavradi;  Baumhauer,  Siti. 
Akad.  BerUn,  322,  1906 ;  Zs.  Kr.,  43,  61.  1^  shown  that  the  rutile  prisms  make  anglea  of  2**  10' 
with  the  hematite  diagonals  instead  of  coinciding  with  them,  the  actual  podtion  being  a  mean 
between  the  latter  position  and  that  where  a  terminal  cap  of  s  (111)  would  coineide  with  the 
diagonal;  see  also  Viola,  Rend.  Acc.  Line,  17,  (2),  437,  554. 

Sal-amhoniac,  Min.,  p.  157;  App.,  p.  60.  —  Crystals  from  Buigk  near  Dreadoi;  and  from 
Vesuvius;  Goldschmidt  and  SchrOder,  Zs.  Kr.,  iB,  220,  221;  from  Vesuvius;  Slavik,  Bull.  Acad. 

Sci.  BohSme,  1907. 

From  Vesuvius;  Matteucci,  Centralbl.  Min.,  45,  1901.  Occurrence  in  volcanic  eruptions; 
Wegner,  ibid.,  662,  1907. 

Saharskitb,  Min.,  pp.  739, 1037;  App.,  p.  61.  —  Occurrence  with  anal,  in  bed  of  river  Tadio- 
roch,  Batum,  Caucasus  Mts.;  Tschemik,  [Jour,  phjre.-chim.  Russe,  84,  684,  1892];  Zs.  Kr., 
39,  627.  Occurrence  in  southern  Norway  with  description  of  crystals  and  anal. ;  BrOgger,  Hin. 
SOd-Nor.  Granitpeg.,  138,  1908. 

Radioactivity;  Barker,  Am.  J.  Sc.,  16,  163,  1903.  Ratio  of  radium  to  uianium;  Boltwood, 
Am.  J.  Sc.,  18,  97,  1904;  also  see  under  Uraninile. 

Sanfordite,  synonym  of  earlier  name  RickardUe,  which  see. 


Digitized  by  Google 


APPESDIX  11.  91 

SapfhIrine,  Min.,  p.  561.  —  Occurrence  in  rock  with  hypersthene  and  hercyntte  in  Vizaga- 
patam,  Madras,  India; anal.;  Middiemiss,  [Uec.  Oeol.  Siir.  India,  31,  38, 1904];  Zb.  Kr,  48,  389. 

Sarcoute,  Min.,  p.  474. — Optical  studj^  on  crystals  from  Vesuvius  gave:  «—  1.6404; 
e  «  1.6566  for  Na;  dispersion  targe,  />  >  v;  birefringence  =  0.01626;  Opt.  +;  analyses;  Pauly, 
Centtalbl.  Min.,  266, 1906. 

Sarkinite,  Min.,  p.  779.  —  CryBtaliographioaliy,  optically  and  chemically  species  ehrondro- 
araenUe  (Min.,  p.  796)  is  proven  to  be  identical  with  aarkinite.  Sifigren,  G.  FOr.  FOih.,  28,  401, 
1906. 

Sartorite,  Min.,  p.  113;  App.,  p.  61.  —  Analyses  by  Jackson  conEnn  the  formula,  PbS. 
As^i*;  Solly  and  Jacl^n,  Min.  Mag.,  12, 286,  297.  Considered  to  be  monoclinic  by  Solly  (loc.  cit.) 
and  Trecbmann,  Min.  Mag.,  14,  212;  Zs.  Kr,  43,  548,  but  both  give  different  axial  ratios.  Trech- 
inann  from  measurement  of  small  crystals,  concerning  whose  identity  with  sartorite  there  is 

some  question,  deduces  d  :6  :c  =■  1.27552  : 1  :  1.19487;  P  *•  77"  48'.  He  makes  the  brachy- 
domes  of  voni  Rath's  orientation  the  prisms,  and  transposes  the  macrodomes  into  orthodomes. 
Tables  are  given  including  87  forms  and  their  comparison  with  the  forms  observed  by  earlier 
writeiB. 

Sassoutk,  Min.,  p.  255.  —  Crystals  from  Tuscany;  D'Achiardi,  [Ann.  Univ.  Tose.,  38, 1, 1900] ; 
Zs.  Kr.,  36,  519. 

Scapolite,  Min.,  p.  466;  App.,  p.  61.  — Scapolite  rocks  from  Alaska;  Spurr,  Am.  J.  Sc., 
10,  310,  1900. 

ScHEELiTE,  Min.,  p.  985;  App.,  p.  61.  —  Crystals  from  Nordmark;  Flink,  Bull.  G.  Inst.  Upsala, 
6,96,  1901;  from  Traversella  with  the  new  forms:  (885),  (714),  (735),  (756),  (232),  also  less  certain 
(323),  (21.1.11);  mean  value  of  c  -  1.53798;  Colomba,  Rend.  Acc.  Line,  16,  (1),  281,  1906; 
other  new  forms  from  Traversella,  (338),  (227),  (507),  (407)?;  Zambonini,  ibid.,  558,  1906;  from 
Hillxrove,  N.  S.  W.,  and  Mount  Etamsay,  Tasmania;  Anderson,  Rec.  Aus.  Mus.,  6,  414,  1907. 

Luminescence;  Pochettino,  Rend.  Acc.  Line.,  14,  (1)  505,  (2),  220,  1905. 

Analyses  of  material  from  Traversella  gave: 

WOj  MoO,  CaO  MgO 

Cohrl&st                  77.03  3.15  19.73  ....  -  99.91 

Reddish  brawn          77.35  2.46  18.33  1.67  »  99.81 

Oreenish  brown         78.75  1.47  19.23  0.55  =  100.00 

Orange-yellow           79.68  0.72  19.43  tr.  -  09.83 

Colomba,  loc.  cit. 

Artif.;  de  Schulten,  Bull.  Min.  Soc,  26,  112,  1903. 

Occurrence  with  anal.,  at  Villa  Salto,  Sardinia;  Tmverso,  [Resocconti  delle  Riuoioni  d.  Soc. 
Min.  Sarda,  Iglesias,  6,  8,  19011;  Zs.  Kr.,  37,  396;  from  the  Mutsch  in  the  Etzlithal,  Switaeriand 
(anal,  by  Hinden);  Schmidt,  Zs.  Kr.,  36,  160,  1902;  see  also  ibid.,  34,  137,  1895.  At  Trumbull, 
Conn.;  Hobbs,  U.  S.  G.  S.,  22d.  Ann.  Rep.,  3,  7,  1902;  Zs.  Kr.,  38,  698;  occurrence  (with  anal.) 
at  Martanna  de  Itacolumy,  Minas  Gera€s,  Brazil;  Florence,  Centrolbl.  Min.,  727,  1903;  near 
Barkerville,  N.  C;  Atkin,  Geol.  Mag.,  2,  116,  1905;  in  eruptive  rocks  at  Predauo,  lyrol;  Block, 
Ber.  Naturhist.  Ver.  Bonn,  2,  A,  68,  1905;  at  Murri  ana  Orroli,  Cagliari,  ^rdinia;  Loviaato, 
Rend.  Acc.  Line,  16,  (1),  632,  lW7;in  pegmatite  at  Dipaa  C6teBdu  Nord,  France;  Lacroix,  Bull. 
Soc.  Mia..  31,  349,  1908. 

ScHBFFBRTTB,  See  PyToxem. 

Schertelite.    Sckertalite.    MueOeriU.  R.  W.  Emerson  Maclvor,  Ch.  News,  86, 182  and  217, 

1902     Zs  Kr  42  386  1906 

Comp.'  Mg(NH,),Hi(P04)^  +  4H,0  -  P,Op  43.83;  MgO,  12.36;  (Nil,),©,  16.06;  H,0, 
27.77.  Analysis: 

P,0,          MgO  CNH,),0  H,0 

43.88          12.42  16.15  27.55  =  100.00 

Occurs  in  small  indistinct  flat  crystals  sparsely  distributed  in  the  bat  guano  deposits  found  in 
basaltic  caves  near  Skipton,  thirty  miles  southwest  of  Ballarat,  Australia.  Onginally  named 
from  Baron  Sir  Ferdinand  von  Mueller,  the  name  being  subsequently  withdrawn  on  account  of 
the  same  name  having  been  previously  given  to  another  species.  Schertalite  is  an  incorrect 
spelling.   Named  from  Prof.  Amutf  Schertel. 
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BohlMllto.  Ckr.  Winther,  Medd.  om  Ordnland,  24,  196,  1901;  O.  B.  Bdggild,  ibid*  38,  121, 
1904. 

TricUnic:a:  &  :  c-  1.10613:1  : 1.986.».    a  =  DO"  II';j5  -  »4*'45i';7  -  103"  7*'.  Fonna: 
a  (100),  6  (010),  c  (001),  o  (530),  m  (1 10),  P  (230),  ^  (lIO),  I  ( l20),  r  (102),  n  (101),  <  (SOl),  e  (111), 
g  (111),  /  (141).    Angles  ac  -  85°  4',  be  -  88»  42%  aft  -  76»  49', 

 _^         ra  =  69°  31§',  na  =  50°  12',      =  47°  1'. 

In  columnar  prismatic  cryetals,  elongated  |;  6  with  a,  b,  c  prominent; 
the  habit  is  like  that  of  pectoHte,  to  which  it  is  related  chemically. 

Cleavage,  a  and  c  both  perfect.  Fracture  uneven.  Brittle.  H.  = 
5-5.5.  G.  =  2.97-3.13.  Luster  vitreous.  Color  li^t  red,  changing  to 
brown.    Semitransparent  to  opaque. 

Optically  positive,  t  1|  b.    a  makes  ^  of  9"  with  Doimal  to  c  (001). 
2Ey  =  82°  40\    Birefringence  on  (100)  -  0.0271  (Na). 
Composition,  HNa(Ca,Mn),  (SiO^^ 
Analysis,  ("hr.  Christiansen: 

Sdiiiolite.  SiO,     TiO,     Ce.O,     FeO     MnO     CaO     Na.0  H,0 

Dcnuoiiw.  p  2.79     12.90    19.48     10.71      1.36  - 100,45 

From  the  nephelite-Hyenite  region  of  Julianehaab,  southern  Greenland;  found  tn  1897  by  G. 
Flink  (Medd.  om  GrOnland,  14, 257,  1898)  at  Tutop  Agdlerkofia,  where  it  occurs  in  granular  albhe 
with  tegirite,  Bteenstrupite,  sphalerite;  also  at  Kangerdluarsuk  embedded  in  pegmatite  with 
eudialyte,  arfvedsonite,  etc.    Named  from  ^Z^S^,  to  dfeave,  in  allusion  to  the  marked  cleavage. 

A  related  mineral,  obtained  by  G.  Flink  from  N&ujakasik  in  the  same  region,  is  provisioiuUy 
regarded  as  a  variety  of  schiiolite  by  Winther.  It  occurs  in  small  indistinct  cube-like  crystals, 
also  in  plates. 

H.  -=  5-5.5.    G.  —  3.084.    Luster  greasy  to  vitreous.   Cok>r  brown. 
Analysis,  Chr.  Christiansen; 

SiO,       Y,0,         FeO       MnO         CaO        MgO      Na,0  H,0 
51.44       2.40         2.01        11.69       20.53       0.13       9.50         2^5  -  90.95 

The  percentage  composition  is  closely  that  of  manganopectoUte.   It  is  regarded  as  a  partly 

altered  schizolite. 

ScHNEEBBRGiTE,  Min.,  p.  862 ;  App.,  p.  61.  — The  determination  of  schneebergite  tobeagamet, 
see  App.  I,  p,  28,  isproven  to  be  erroneous  and  that  it  is  an  individual  species  near  aiopiie  as  origi- 
nally described.  The  material  analyzed  by  Eakle  and  Muthmann  was  a  garnet  similar  in  appear- 
ance  to  schneebergite  and  associated  with  it.  Index  of  refmction  determined,  n  —  2.10,  (Hla- 
watsch);  KoechUn,  Min.  Mitth.,  21, 15,  87, 1902. 

Schh5tterite,  Min.,  p.  694.  —  A  mineral  associated  with  melite  (q.  v.)  from  Saalfeld  has  been 
analyzed  by  Zambonini  and  shown  to  belong  here.  Zs.  Kr.,  83,  162,  1899;  34,  226,  1001. 

ScHOENiTE,  Min.,  p.  948.  —  See  Picromerite. 

ScnoRLomTE,  Min.,  p.  447.  —  Occurrence  (with  anal.)  in  nepheline-syenite  rocks  on  Ice  River 
in  Rocky  Mts.,  British  Columbia;  Hoffmann,  Am.  J.  Sc.,  11, 150,  1901. 


Bcleropasthite.    W.  F.  Petlerd,  Notes  on  Minemls  Occurring  in  Tasmania,  1902.  —  Oceun 
In  compact  felted  masses,  very  hygroscopic  and  extremely  tough  under  the  hammer;  these  consist 
of  minute,  short,  silky  white  nbers  and  ttie  surface  is  often  nodular  and  rough.   An  analysis  gave: 
SO,  Fe,0,  Cr,0,  Ign.  gangue 

27.20  14.0  10.64  39.19  10.77  -  101.80 

Occurs  associated  with  a  sulphate  provisionally  referred  to  knoxvillite,  q.  v. 

ScoLEcrrE,  Min.,  p.  604;  App.,  p.  61.  —  Cirstals  from  Karsuanguit-Kakait,  Greenland,  with 
determination  of  indices  of  refraction  and  anal,  bv  Ussing;  Bdrald,  Min.  Grdnl.,  539. 

Anal,  of  material  from  Werris  Creek,  N.  S.  W.;  Anderson,  Rec.  Aus.  Mus.,  6,  421,  1907. 

Action  of  ammonium  chloride  upon ;  Clarke  and  Steiger,  Am.  J.  Sc.,  9,  345,  1900 ;  discussion  of 
chem.  comp.;  Zambonini,  Mem.  Acc-  Sci.  Napoli,  14,  119,  1908. 

Occurrence  with  anal,  from  Cala  Francese,  Maddalena  island;  Rimatori,  Rend.  Acc.  Line, 
11,  (1),  542,  1902;  occurrence  on  island  of  Sudcrti;  GOrgey,  Centralbl.  Min.,  525,  1908. 

ScoRODrrE,  Min.,  p.  821 ;  App.,  p.  61.  —  Crvstals  from  Schlaggenwatd,  Bohemia  ;SIavik,  Zs.  Er., 
38,  298, 1904;fram  Nadabula,  Gbmbr,  Hungary;  Zimdnyi,  Foldt.  KOxl.,  36.  545, 1905. 

Seligmannite.    H.  Baumhauer,  Ber.  Ak.  Beriin,  110, 1901 ;  ibid.,  611, 1902;  SaUu,  Min. 
13,  336;  ibid..  14,  186. 


Digitized  by  Google 


APPENDIX  11.  98 


Orthorhombic.  d  :  6  :  c  -  0.92332:  1  :  0.87338  (SoUy).  Angles:  (Oil)  A  (001)  -  41*8';  (100) 
A  (101)  -  460  35i';  (010)  A  (120)  =  28'^  26'.  In  small  complex  ciystals;  57  fomu  having 
l>een  observed.  Closely  related  crystatlographically  with  bournonite.  Almost  always  twinned 
about  (110),  also  at  times  (110). 

Color  lead  gray;  metallic  luster;  chocolate  streak;  conchoidal  fracture.    H.  =  3. 

Compoattion.  Qualitative  determinations  gave  copper,  lead,  sulphur  and  arsenic.  From 
cryetallographic  relations  to  bournonite  it  is  supposea  to  be  isomorpnous  with  it  and  to  have 
fonuuhi  Cu^.2PbS.A&^. 

Ooc.  in  Lengenbach  quany,  Binnenthal.    Named  after  G.  Seligmann  of  Coblens. 

Seiuetitb,  Min.,  p.  123;  App.,  p.  61.  —  From  Oruro,  Bolivia,  with  anal.;  Spencer,  Min.  Mag., 
X'A,  314. 

See  under  Plagionite. 

SsKATTE,  App.,  p.  62.  —  New  analyses  of  material  from  near  Diamantinas,  Brazil,  1^  to 
fonnula  (Fe,Mn,Pb)O.TiO,. 

TiO,  ZtO,  FeO  MnO  ¥bO  MgO 

I.  Dattas.  52.11  ....  26.97  10.42  10.86  0.32  <- 100.68 

II.  Curralinho.       50.32  0.84  21.99  17.58  9.62  ...."•100.35 

Huasak  and  Reitinger,  Za.  Kr.,  37,  574. 

SENARUoNirrE,  Min.,  p.  198;  App.,  p.  62.  —  Relations  to  valentinite;  Weber,  Zs.  Kr.,  44, 232. 
Article  referred  to  in  App.  I  should  oe  accredited  to  Lovisato. 

Sepioutb,  Min.,  p.  680;  App.,  p.  62.  —  Analysis  of  meerschaum  from  GrOBchelmanth,  south  of 
Mahrisch-Budwitz,  West  M&hren,  Bohemia ;  Kovdl-,  [Progr.  d.  {ech(»l.  Handelsakademie,  Prag, 
1903};  Zb.  Kr.,  39,  400.  Comp.  of;  Fogy,  Ber.  Ak.  Wien,  116,  June,  1906.  Discussion  of  chem. 
comp.;  Zambonini,  Hem.  Ace.  Sci.,  Napoli,  14,  77,  1908. 

Senndibito.    O.  T.  Prior  and  A.  K.  Coomdmsw&my,  Min.  Mag.,  13,  224,  1903. 
Occun  in  irr^ular  grains  showing  polysynthetic  twinning,  analogous  to  the  feldspars ;  probably 
triclinic  or  monoclinic. 

Cleavage  none.  Fracture  subconchoidal.  H.  =  6.75.  G.  =  3.42.  Luster  vitreous.  Cblor 
blue,  varying  from  pale  rity-biue  to  deep  indigo-blue.  Pleochroism  marked,  in  one  variety  pale 
yellow  (almost  coloriesa)  to  pale  sky-blue,  in  another  pale  brownish  yellow  to  deep  indico-Wue. 
Biaxial;  birefringence  weak.  Refractive  index  about  1.7.  Extinction  nearly  symmetrii^and  at 
about  15**,  in  two  sets  of  twin  lameihe,  each  of  which  shows  an  optic  axis  nearly  central. 

Osmposition  a  basic  silicate  of  aluminium,  calcium  and  magnesium,  perhaps  10RO.5A],O.. 
B,O,.6Si0,.  t~ 

Analysis,  G.  T.  Prior: 

SiO,    BaO,     AlaO,    FeO     CaO    MgO     Na,0(Li30)   K,0    P,0,      F  ?  Ign. 
25.33    [4.17]    34.96    4.17     14.56    14.91  0.51       0.22    0.48    undet.    0.69  -  100 

B.  B.  infusible ;  with  calcium  fluoride  and  acid  potassium  sulphate  yields  a  green  boron  flame. 
Only  slightly  attacked  by  acids. 

Found  on  Ceylon  at  Gangapitism  near  Ambakotte  and  12  miles  from  Kandy;  occurs  in  contact 
■ones  between  bands  of  granuhte  and  of  limestone,  associated  with  ctiopside,  olue  spinel,  apatite, 
scapolite  and  plagioclase.  This  locality  is  worked  for  Ceylon  moonstone,  which  occurs  in  laige 
poiphyritic  crystals  in  the  granulite  (cf.  Q.  J.  G.  Soc.,  68, 421, 1002).  Named  from  Seisndlb,  an 
old  Arab  name  of  C^lon. 

Serpentine,  Min.,  pp.  669,  1047;  App.,  p.  62,  —  Analyses  of  material  from  Ceylon;  Grflnling, 
Zs.  Kr.,  33,  219,  1900;  from  near  Easton,  Pa.;  Eyerman,  Amer.  Geol.,  34,  47,  1904;  comp.  of; 
Fogy,  Ber.  Ak.  Wien,  116,  June,  1900.  Analyses  of  three  varieties  of  serpentine  witii  discussion 
of  chem.  comp.;  S.  Hillebrand,  Ber.  Ak.  Wien,  116,  G97,  1906.  Loss  of  water  on  heating  and 
discussion  of  chem.  comp.;  Zambonini,  Mem.  Acc.  Sci.,  Napoli,  14,  10,  1908. 

Microscopic  structure:  Bonney  and  Raisin,  Jour.  Geol.  Soc.,  61,  690, 1905. 

Study  of  serpentines  from  Kuttenberg,  Bohemia,  with  anal. ;  Bukovsky  [Prognunm  dee  Real- 
Bchule  in  Kuttenberg,  1906];  Zs.  Kr.,  45,  403. 

Occurrence  in  Vermont;  Ver.  Geol.  Sur.  Arm.  Rep.  1903-1904;  Am.  J.  Sc.,  19,  305.  A  serpen- 
tine rock  from  Tamthaler-K6pfe,  Tyrol;  Young,  Min.  Mag.,  14,  365,  1907. 

Variety  bowenite  from  Shigar,  Baltistan,  Cashmere,  with  anal. ;  McMahon  [Mem.  Geol.  Surv. 
India,  31,  312j  1901];  Zs.  Kr.,  37,  310. 

Pseudocubic  arUigorite  from  Fersberg,  Wermland,  and  from  Kogrube,  Nordraarken,  with 
analyses;  Hamberg,  G.  FOr.  FOrh.,  26,  67,  1904. 
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On  the  identity  of  the  Amiantos  or  Kaiystian  stone  of  the  ancients  with  chryeotile;  Kvsns,lliii. 
Mac.,  14.  143,  1906. 

Bia^ite,  name  given  to  a  banded  variety  of  serpentine  from  Mexico.  Name  derived  fitim 
Spanish  "  rico,"  in  allusion  to  the  rich  green  color  of  the  stone.  Merrill,  Stones  for  Building  and 
Decoration,  pp.  3Gd,  3G6. 

Nemaphyuite  ia  a  variety  containing;  2  p.  c.  soda,  occurring  in  regular  intergrowth  with  dolomitf 
at  Wiidkreuzjoch  in  the  Zillerthal,  Tyrol;  Fr.  Focke,  Min.  petr.  Mitth.,  21,  323,  1902.  In  coarv 
Bcaty  to  foliated  masses  resembling  the  chloritos;  the  folia  also  fibrous  in  structure,  whence  tb^ 
name  given. 

Cleavage  perfect,  yielding  elastic  folia.  H.  =•  3.  G.  =-  2.00.  Luster  silky  or  peariy._  Color 
Uuiah  green  to  greenish  gray.  Birefringence  negative,  weak.  Axial  plane  parallel  to  the  direct!' "j 
of  fibrous  structure.   Bxa  (a)  somewhat  inclined  to  the  normal  to  the  ftriia. 

Analysis,  R.  v.  Zeyneck. 

SiO,       AI.O,       FeO       MgO       CaO      Na,0  ILO 
42.49        0.40        4.G3       37.C0       0.72       2.11         13.11  -  lOlJW 

See  Asbesltis. 

SiDERiTE,  Min.,  pp.  270,  1047;  App.,  p.  62.  —  Crystals  from  Trnversella;  Colomba,  Rend.  Acad. 
Line,  16, 637, 1906 ;  from  Frigido  nearMassa,  Italy,  (with  anal.)iMana88e,  Att.  Soc.  Tosc.,  22,  SI -9-3, 
1906.  Scalenohedml  ciystuls  with  new  forms, i (7075);  K  (5052);y  (3251),  from  near  Frostbuig. 
Md.;  Schaller,  Am.  J.  Sc.,  21,  364,  1906;  ciystals  with  danalite,  Gloucester,  Mass.;  Palscbf, 
ibid.,  24,  253,  1907:  Zs.  Kr.,  44,  18;  crystals  from  Chorolque  and  l^tasi,  Bolivia;  Spencer,  Min. 
Mag.,  14,  342,  1907^  from  CV)mwail  with  new  forma,  A  (?072),  /  (3031);  Henglein,  Zs.  Kr..  43,  575. 

Chemical  and  optical  study  of  material  from  Camborne,  Ck)mwaU ;  Hutchinson,  Min.  Msg.,  13, 
209,  1903. 

Ck>ntaining  MgCO,  to  FeCO,  as  1:  3  (anal.)  from  Bottino,  Tuscany;  Manasee,  Ppoc.  Soc. 
Tosc.,  15,  20-37,  1906. 

An  iron-manganese  carbonate  related  to  the  oligonite  (oligonspath)  of  Brcithaupt  (Dana.  Mia., 
p.  277)  has  been  called  manganoB[^rrite  by  Busz,  Jb.  Min.,  2,  129,  1901.  It  resembles  ^hen>- 
riderite,  occurring  in  botryoidal  or  reniform  f^^gregates,  the  surface  spangling  with  very  minute 
ibombofaedral  faces;  also  occurs  in  fine-fibrous  forms  resembling  chrysotile.  H.  =  4.5  —  5. 
G.  —  3.630.    Color  brown  with  tinge  of  red. 

The  composition  corresponds  to  3FeC03.2MnCOj  as  given  by  the  analysis:  CO^  38  34 ;  FeO. 
36.72;  MnO,  24.76  =  99.82. 

This  mineral  has  been  found  in  cavities  or  in  thin  cracks  in  basalt  jlimburgite)  which  crow  the 
siderito  deposits  at  the  Louise  mine  near  Horhausen,  Westerwald,  Germany.  The  dtiyK^te 
(olivine)  crystals  of  the  basalt  have  been  in  part  replaced  by  mangaoospherite. 

SiDSRONATRiTB,  Min.,  p.  973.  — Artif.  formation  and  discussion  of  chem.  oomp.;  Sdiamer, 
Zs.  Kr.,  41,  215. 

BUiconugnesloflaorite.    P.  ZemiatUchensku,  Zs.  Kr.,       209,  1906. 

In  aggregates  of  half-spherical  or  spherical  forms  with  fibrous-radiated  structure. 

H.  —  2.5.  G.  2.913  (v.  Isktill).  Luster  silky.  Color  ash-gray,  also  light  greenish  or  blui^. 
Birefringence  weak,  positive;  extinction  parallel. 

Composition,  a  fluosilicate  of  calcium  and  magnesium  esBeatially,  with  perhaps  the  empirical 
foimula  ^pfk^^ifi^n. 

Analysis: 

SiO,    Fe,0,      CaO     MgO     H,0         F      Mn,0,  SO, 

19.86    2:30      38.48     18,27    5.90      31.01     0.06     0.27  =  116.15  Oess  O  -  13.06)  =-  103.09 

IHsrmrdiDK  the  manganese  and  a  portion  of  the  iron  and  taking  the  remainder  of  the  latter 
as  FeO,  the  following  are  obtained  as  the  results  of  the  analysis: Si,  9.34:  Ca, 27.54:  Mg,  11.03: 
Fe,  1.61;  H,  0.33;  F,  31.01;  O,  18.85  =  99.71. 

B.  B.  fuses  rather  easily  to  a  clouded  greenish  glass;  yields  water  !n  the  closed  tube,  also  remeta 
for  fluorine.    Soluble  in  acids. 

From  Lupikko,  near  Pitk^ranta,  Finland;  probably  occurs  with  serpenttDC. 

SlLLiMANiTE,  Min.,  p.  498;  App.,  p.  62.  —  Study  of  crystal  from  Chester,  Conn.,  gave  {(^low- 
ing forms:  (110),  (230),  (120),  (052).  Axial  ratio  derived  from  measurements: «  ibih-  0^696: 
1 ;  0.7046.    Taubert,  Centralbl.  Min.,  372,  1906. 

From  Ceylon  with  detennination  of  optical  constants;  GrQnling,  Zs.  Kr,  88,  253, 1900.  Re- 
fractive indices;  Taubert,  [Inaug.-DisB.,  Jena,  19051;  Zs.  Kr.,  44,  314. 

Conversion  of  cyanite  and  andalusite  into  sillimanite  by  heating  to  about  1350^;  Beekman, 
[Veslag  ^^^s-en  Nat.  Kon.  ASsaA.  Wetenflchappen  te  Anuteidam,  U,  1,295, 1902J ;  Za.  Kr.,  39, 38& 
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81LTBR,  Hin.,  p.  19 ;  App.,  p.  62.  —  Structure  planes;  MUgge,  Jb.  Hin.,  2,  59,  1899. 
Origin  discussed;  Vozt,  Zs.  prakt.  Geol.,  113,  177,  1899. 

Occurrence  on  I^ke  Temislcaiiung,  Oatario,  Canada;  Miller,  Rep.  Casx.  Buieau  of  Mines,  2, 
1905;  Zs.  Kr.,  43,  395. 

Sloanite,  Min.,  p.  610.  —  See  under  Natrolite. 

&naltite,  Min.,  p.  87. —  Crystals  from  Cobalt,  Ontario;  Miller,  Rep,  Can.  Bureau  Minos,  2, 
1905;  Zs.  Kr.,  43,  395. 

Smithite.  R.  H.  Solly,  Min.,  Mag.,  14,  74, 1905.  O.  F.  Herbert  Smith  and  O.  T.  Priory  iUd.j 
14  293  1907 

'  Monociinic.  Axes  A:  b  :  c  =  2.2309  :  1  :  1.9657;  ^  -=  78"  47}'  (Solly).  Smith  gives  sUghtly 
different  constants.  Angles  (by  Solly):  (100)  A  (101)  -  42"  22';  (100)  A  (101)  =  55»0';  (1(»)  A 
(111)  =  63"  24'.  Forms;  Fifty-seven  observed  forma,  of  which  the  most  prominent  ace:a  (100), 
e  (001),  e  (101),  d  (101),  p  (111).  P  (111),  r  (311),  R  (311),  g  (211),  Q  {2ll),  I  (320). 


Cwavage  a  highly  perfect.  Fracture  conchoidal.  Brittle.  H.  =  J.5-2.  G.  —  4.88. 
Luster  adamantine. 

Color  light  red,  changing  to  orange-red  on  exposure  to  light.    Streak  vermilion. 
Composition,  Ag,S.AB,S,  =  AgAsS,;  Ag  -  43.69;  As  =■  30.36;  S  -  25.95. 
Anal,  yielded  Ae,  43.9;  As,  28.9;  Sb,  0.4;  S,  26.0  -  99.2. 

Occurs  in  the  white  dolomite  of  the  Lenoenbach  quany  in  the  Binnenthal,  Switzerland ;  it  is 
associated  vitb  hutdiinsonitc,  sartorite  anarathite. 

Named  after  Mr.  G.  F.  Herbert  %nith  of  the  Mineral  Department  of  the  British  Museum, 


Smithsonite,  Min.,  p.  279;  App.,  p.  63.  —  Ciystals  from  San  Aniceto,  Aimaden,  Spain,  with 
new  form  (105);  Buttgenbach,  Bull.  Soc.  Min.,  29,  190,  1906;  pseudoraorphs  after  calcite  and 
anglesite;  Millosevich,  Rend.  Acc.  Line,  9,  (I),  153,  1900. 

Anal,  of  material  from  Morning  Star  mine,  Searcy  Co.,  Arkansas,  containing  1.06%  CdO; 
Miller,  Amer.  Chem.  Jour.,  22,  218,  1899. 

Occurrence  at  Freiberg,  Saxony;  Bergt,  Ber.  Abh.  Naturwiss.  Ges.  Isia,  Dresden,  p,  20,  1903; 
at  Broken  HiU,  N.  W.  Rhodesia;  Min.  Mag..  16,  35,  1908. 

SoDALiTB,  Min.,  p.  428;  App.,  p.  63.  — Crystals  with  new  form  (321)  formed  at  eruption  of 
Vesuvius  in  1906;  see  under  Vesuvius. 

Refractive  indices;  Gaubert,  Bull.  Soc.  Min.,  38, 194. 1905. 

Effect  of  ammonium  chloride  upon;  Clarke  and  Steiger,  U.  S.  G.  S.,  Bull.  207,  1902;  Zs.  Kr., 
38,  697. 

Artif.  formation  of  a  sodalite  containing  lithium  and  bromine;  Weibeig,  [Ann.  Uni.  VaFSOTie, 
3, 1,  19051;Z8.  Kr.,44.  83. 

Sodalite  syenite  in  Kishengarh,  Rajputana,  India;  Vicdenbui^,  [Rcc.  Geol.  Sur.  India,  81, 43, 

1904]  ;Z8.  Kr,  42,  390. 

A  bright  carmine-red  variety  from  Rajputana  lost  its  color  on  exposure  to  the  light,  changing 
to  a  dull  gray,  but  regained  it  when  kept  in  the  dark.  T.  H.  Holland,  Nature,  74,  550,  1906; 
of.  aXao  Currie,  ibid.,  p.  564. 


Soda  niter,  Min.,  p.  870. — Study  of  ciystallizing solutions;  Miera  and  Chevalier,  Min.  Mag., 
14,  123,  1906. 

Boretite.  L.  Duparc  and  F.  Pearce,  Mem.  Soc.  Phya.  Gendve,  34,  1902;  Bull.  Soc.  Min., 
36,  126,  1903.  —  An  amphibolo  from  the  basic  rocks  of  Koswinsky,  north  Urals;  named  after 
Professor  Charles  Soret.   See  Amphibole. 

Soneaita.    O.  C.  Hoffmann,  Am.  J.  Sc.,  19,  319,  1905.  —  See  Av?aruUe. 

SPANaoLiTB,  Min.,  p.  919;  App.,  p.  63.  —  Forms  a  soft,  scaly  bluish  green  coating  on  chryso- 
colla  at  the  Metcalf  mmo,  Clifton  district,  Arizona;  microscopic  hexagonal  crystals  were  noted. 
Lindgren  and  Hillebrand.  Am.  J.  Sc.,  18,  459,  1904. 

flpeenlita.  E.  H.  lAveijig,  Eng.  Min.  Jour.,  76,  814, 1903.  —  Name  jpven  to  a  specular  gold 
and  silver  telluride  from  Kalgooriie,  West  AustnUia,  resembling  sylvanite  in  color  and  cleavage 
but  said  to  (Uffer  in  chem.  comp.  ^ 


zones 
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Sfbrrtutc,  Min.,  p.  92;  App.,  p.  63.  —  CrystaU  from  the  Verroillion  mine,  Akoma  Distnct, 
Ontario,  described  by  NicoL  and  Goldschmidt.  (Zs.  Kr.,  38,  68,  1903;  Am.  J.  Sc.,  IB,  450, 1903} 
showed  the  followinn:  new  forms:  /  (310),  A;  (520),  I  (530),  g  (320),  p  (221),  ^  (411),  m  (311\  k  (211), 
B  (533),  t  (421),  a  (:j21);  cf.  also  DickBoo,  Am.  J.  Sc.,  U,  137, 1903. 

Occurrence  with  covelliteat  Rambler  Mine,  HedidneBow  Mts.,  Wyoming;  Wells  and  I^nfidd, 
Am.  J.  Sc.,  13,  95,  1902. 

Spharite,  Min.,  p.  845.  —  Anal,  of  materiid  near  sphierite  in  comp.  from  Gro»-Tre«ny. 
Mahren;  Kov&f,  [Abh.  bOhm.  Akad.,  No.  15,  2,  1890];  Zb.  Kr.,  31,  525. 

Sph.«:rocobaltite,  Min..  p.  280.  —  Anal,  from  Libiola  near  Clasarze,  Liguria,  Italy;  Ferro, 
[Att.  Soc.  LigUBtica  Sc.  Nat.  e  Geog.  Geneva,  10,  264,  1899];  Zs.  Kr.,  34,  302. 

Spbaleritr,  Min.,  pp.  59,  1048;  App.,  p.  63. — Cryst.  —  Galena,  Kansas,  with  new  form 
a  (833)  (7);  RogefB.  Am.  J.  Sc.,  9,  134.  1900.  Twins  from  Mies,  Bohemia,  with  new  form  y  (144); 
Mahlhauser,  Min.  Mitth..  30,  83,  1901.  Crystals  from  Ivigtut,  Greenland;  Bdffiild,  Min.  Groen- 
land,  35;  from  marble  of  Carrara;  D'Achiardi,  Att.  Soc.  Tosc.  Sc.,  Mem.  21,  1905;  TnTcrselb 
with  new  fonn  (632);  Colomba,  Rend.  Acad.  Line.,  15, 640,  1906;  Bojcza,  Siebenbaigen,  Htuiraty; 
ToborfTy,  Zs.  Kr.,  44,  603,  1908;  Tuckahoc,  Mo. ;  Farrington  and  Tillotson,  Field  Col.  Hub.,  Gcol. 
Series,  3,  No.  7,  161,  190^.  Study  of  cryfltal  forms  and  etdiing  figures;  Hochschild,  Jb.  3iiii^ 
Beil.,  ae,  151-212.  1908. 

Chemical  and  aprctroBcopic  Btudy  (presence  of  Cd,  In,  Ga)  of  specimens  from  Sardinia;  Rima- 
tori.  Rend.  Ace.  Line,  12.  (l),2fi.H,  1903;  ibid..  14,  688,  1905.  Cadmium  content ;  Biewend,  [Bei?- 
u.  HUtten.  Ztg.,  LoipisiK.  61,  401,  413,  4-2.';,  1902] ;  Zs.  Kr,  40,  506. 

With  metallic  lustrr  from  Cornwall  (?)  with  anal.;  Micrs,  Min.  Mag.,  12,  111;  from  Binnentbal; 
Sdly,  Min.  Mag.,  14,  81. 

Polymoiphous  relations  to  wurtsitc;  Weber,  Zb.  Kr.,  44,  212, 

Spinel,  Min.,  pp.  220,  1048;  App.,  p.  03.  —  Indices  of  refraction  of  blue  ^inel  from  Cejrlon; 
Grtinling,  Zs.  Kr.,  33,  259. 

AnaT  of  pUonasle  from  Untcr-Lhota,  Mahren;  Kovit,  [Abh.  bdhro.  Akad.,  28,  1899];  from 
Oylon  and  pteonaste  from  Fossathal,  Tyrol;  Pfeil,  [Inaug.-Diss.,  Heidelbere,  1901J;  Ceotnlbl. 
Min.,  146,  1902.  Occurrence  of  pleonante  accompanied  by  amphibole  in  a  roA.  on  islaiid  of  Btn, 
with  anal.;  P.  Aloisi,  Proc.  Soc.  Tosc.,  July,  1906. 

Manganese  spinel  in  bIoj^  from  Mcnyh^a,  Hungary,  with  anal.;  Krenoer,  Zs.  Kr.,  4S,  473; 
chem.  comp.;  Loczka,  Zs.  Kr.,  43,  571. 

Synthetical;  Smith,  Min.  Mag.,  15,  15.3,  1908. 

SpOdiOphyllit*.    G.  Flitik,  Medd.  om  Grnnland,  14,  232. 18»8;24, 85. 1901. 

In  rougn  elongated  hexagonal  prisms  with  r  resembling  chlorite,  m  faces  deeply  striated;  also 
in  triangurar  plates  twinned  (f>0°  about  the  vertical  axis). 

Cleavage,  basal  perfect,  micaceous.  Brittle,  laminn  not  flexiUe  nor  elastic.  H.  =  3-3.2.). 
G.  =  2.633.  Luster  on  cleavage  faces  peariy,  otheroise  glimmering  or  dull.  Color  aA-fny. 
on  c  often  peail-gray.  Translucent  to  tranqiarent.  Optiolly  uniaxial,  nc^tive;  tuiefringeacc 
weak. 

Composition,  (Na„K,),(Mg,Fe),(Fe,AI)i(SiO0f 
Analysis,  G.  Flink: 

SiO,        Fe,0,      AI,0,        FeO       MnO         MgO       Na,0  K,0 
53.61        11.24       4.27         4.13       0.64         10.16       8.55         7.80  ■=  100.40 

B.  B.  fuses  slowly  to  {k  clear,  nearly  colorless  glass ;  reacts  for  iron  with  the  fluxes.  Not  attacked 
l>y  acids. 

Occurs  very  Bj^nnsAy  at  Narsarsuk  in  Bouthem  Greenland,  sometimes  embedded  iactystalanf 
sgirite ;  also  asaodated  with  lircon,  ancylite,  rhodochrosito,  altute. 
Named  from  rrMwi,  ash-gray,  and  ^t^XXsv,  leaf. 

Spooumrng,  Min.,  p.  366.  —  Anal,  from  &ichOT,  near  Trelntach  In  Hihren;  KovAf,  [Zb.  chrm. 
Indus.,  10,  1900];  Zs.  Kr.,  36,  204. 

Occurrence  on  Walrus  Island,  James  Bay,  Ungava  dist..  Northeast  Territory,  Canada;  H'>rT- 
mann.  Am.  J.  Sc.,  11,  152,  1901 ;  in  tourmaline-lfearing  pegmatites  in  Madagascar;  Lacroix,  Bull- 
Soc.  Min.,  31,  239,  1908. 

Kumile.    Kunz;  Am.  J.  Sc.,  16,  20.5,  1903;  Baskervilte,  Science.  18,  304, 1903;  SchalUr,  Tntr 
Calif.  Bull.  Geol.,3,  265,  1903; /ftu^mnt/e  and  Kum,  Am.  J.  Sc.,  18,  25,         Davit,  Am.  J.Sc 
18,  29,  1904.  —  A  clear  lilac-colored  variety  of  spodumene  found  near  I^Ia,  San  Di^  Co.,  Cali- 
fornia,  "nie  ciyBtals.  aome  of  which  weighed  from  500  g.  to  1000  g.,  are  tabular,  lengthened  pataUd 
to  c  axis.   The  following  facea  were  observed:  a  (100),  b  (010),  I  (320),  m  (110),  n  (130),  A  (350). 
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Shows  strong  phoaphoreacence.  with  an  orangc-pink  light  through  excitation  by  oscillating  electric 
discharge,  by  ultra  violet  rays,  by  X-rays  or  by  radium  emanations.    Analysis  by  Davis  gave; 

SiO,    AlaO,    NiO    MnO    ZnO     CaO    K,0    Na,0    Li,0  Ign. 
64.06   27.30    0.06    0.11      0.44     0.80    0.06    0.30     6.88    0.15  -  100.15 

Used  as  a  gem  stone.   Named  after  Dr.  Q.  F.  Ktms  of  New  York  City. 

Bpnnite.  F.  E.  Wrighi,  Am.  J.  Sc.,  26,  547,  1908.  Probably  monoclinic.  In  granular 
xnaases.  Two  cleavages,  one  good,  second  fair.  Cleavage  angle  =  79''.  In  thin  section  twinning 
noted  on  two  difTerent  planes.  Fracture  uneven  to  splintery.  Brittle.  H.  =  5.  Vkreous  to 
resinous  luster.  Color  pale  gray  with  tints  of  blue,  or  yellow  to  colorless.  Transparent  to  trans- 
lucent. 2V  =  39.5''approx.  Birefringence  strong,  negative.  Crossed  dispersioa.  aNft~  1.640; 
iSN»=  1.674  ;   7Na  =  1.679. 

Comp.,  2Ca^iOj:;aCO,;  SiO„  27.13;  CaO,  62.98;  CO,,  9.89. 

Analysis  by  E.  T.  Allen: 

SiO,     TiOi     AlgO,     Fe,0,  FeO      MnO     MgO       CaO     Na,0     K,0  CO, 
26.96     0.01      0.39      '    o:il         0.03      0.23       62.34     0.05       ir.       9.73  -  99.85 

B.  B.  gives  strong  calcium  flame,  loses  its  glassy  luster  but  does  not  fuse.  Found  in  contact 
zone  betw.een  limestone  and  diorite  in  Velardeiia  mining  district,  Mexico,  associated  with  gehlenite 
and  hiUebrandite.   Named  in  honor  of  Mr.  J.  E.  Spurr  the  geologist. 

Stannite,  Min.,  p.  83;  App.,  p.  64.  —  Spencer  (Min,  Mag.,  13,  54)  studying  crystals  from 
Oruro,  Bolivia,  shows  ttiem  Xxt  be  tetragonal,  sphenoidal,  but  pseudo  isometric  through  twin- 
ning. Following  forms  identified:  c  {OCT),  a  (100),  m  (110),  c  (101),  z  (201),  d  (114),  n  (112),  p 
(111),  f  (221),  -n  (112),  -  p  (111),  u  (423).  Twinning,  (1)  always  inter;^netrant  withe  (101)  as 
twinnine  pi.,  (2)  inteipenetrant  with  twin  axis  J.  to  p  (HI)-  Anai.  given.  Re^^ular  grouping 
of  crystSs  on  tetrahedrite,  from  Oruro,  Bolivia;  id.,  ibid.,  14,  327. 

Stantienite.  E.  Pieszczek  [Archiv.  f.  Fharmacie.  [iii],  14,  433],  [Jour.  Chera.  Soc.  Abstracts,  40, 
687,  1881];  Min.  Mag.,  12,  392.    A  black  resin  occurring  with  Prussian  amber. 

Staurolite,  Min.,  p.  558;  App.,  p.  64.  —  Occurrence  in  the  Alps;  Weiss,  [Zs.  Ferd.  f.  Tirol  u. 
Voraribei^,  46,  129,  1901];  Zs.  Kr,  88,  200.  From  Campolongo,  Tessin;  Mann,  [Inaug.-Di8B., 
Leipzig,  1904] ;  Zs.  Kr.,  42,  666. 

Steenstrupine,  Min.,  p.  415;  App.,  p.  64.  —  ('rystals  from  Julianehaab  District,  Greenland, 
with  anal,  by  Christenaen;  BOggild,  Medd.  om  Grf^nl.,  24,  23,  1901. 

Discussion  of  chem.  comp.TZambonini,  Mem.  Acc.  Sci.  Napoli,  14,  64,  1908. 

Btelmerite.   A.  vlrmtm  and  K.  ThaOd^ff,  Zs.  Kr.,  31,  232,  1899. 
Orthorhombic.    Axes  fl  :  6  :  i  =  0.50368  :  1  :  0.70585. 

Forms:  6  (010),  c  (001),  m  (110),  o  (Oil),  p  (111).    Angles:  mm'"  -  63*'  28',  po  -  48"  26J*. 
In  prismatic  crystals,  resembling  brocbantite,  implanted  upon  a  green,  ciystalline  mass. 
G.  —  3.884.    Luster  brilliant.  Color  green.   Translucent.   Ax.  plane  !)  e,  an  axes  neariy  X  m. 
Com_pofiition,  CuS04.2Cu(OH),. 
Analyaes:  1,  Thadd^;  2,  SchrOcker. 

SO,  CuO  H,0  FcjO,         CaO  Gangue. 

1.  22.40        67.08  10.22  0.34  0.06  0.44  -  100.54 

2.22.19        64.01  10.37  1.14         0.57  1.42   H,0  0.33  -  100.03 

From  Remolinos,  Vallinar,  Chile.    Named  after  Prof.  Stelzner. 

Stephanite,  Min.,  pp.  143,  1025,  1048;  App.,  p.  64.  — Crystals  from  Pribram  with  new  forms 
(340),  (3.10.0),  (140),  (160),  (087),  (031),  (8;J3),  (553),  (11.11.5),  (17.17.3),  (5.17.9).  Slavfk, 
[Abb.  behm.  Akad.  Prag,  16,  1901] ;  Zs.  Kr.,  37,  497.  Crystals  and  twins  from  Sarrabus,  Sardinia, 
with  following  new  forms:  (016),  (014),  (027),  (038),  (035),  (056),  (776),  (885),  (772),  (551),  (485). 
(1.3.19),  (1.3.17),  (1.4.23),  (1.4.20),  (1.5.30),  (3.27.7);  D'Achiardi,  Att.  Soc.  Tosc.,  Mem.  18,  1901. 
Crystals,  including  some  of  remarkable  size,  from  Arispe,  Sonora,  Mexico,  with  anal.;  Ford,  Am. 
J.  Sc.,  26,  244, 1908;  Zs.  Kr.,  46,  321, 1908. 

SUbio-doniflykite.  O.  A.  Komi^,  Am.  J.  Sc.,  10,  445,  1900.  —  A  variety  of  domeykite  from 
the  Mohawk  mine,  Keweenaw  Co.,  Michigan,  peculiar  in  containing  a  small  amount  (1.29  to  0.78 
p.  c.)  of  antimony.   See  Domeykite. 
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Stibiotantalitb,  App.,  p.  64.  —  CiyBtols  from  California  inveetigated      Penfidd  and  Ford, 

Am.  J.  Sci.,  22,  61,  1906. 

Orthorhombic  hemimorphic.    Axes  &  :  b  :  i  =■  0.7995  :  1  : 0.8448. 

FoniiB:  a  (100),  a'  (100),  m  (110),  q  (130),  ^  (l30),  n  (209),  V  (209),  h  (203),  probably  h'  (20o), 
<  (043),  w  (4.12.9),  probably  iv'  (4.12.9). 

Angles:  mm'"  -  77*  18',  gg'  =  *46*  16',  ww'  ~  34"  38',  ww'"  -  91°  6',  26°  26',  oA  =  54*  50' 
aa*  ==  96°  48',  gw  =  *39°  20'. 

Twinning  pi.  a  (100)  in  poIyBynthetic  twins;  often  only  to  be  obaerved  by  pyroelectric  tests, 
ii^iich  show  mtimate  and  repeated  twinning.  Crystals  usually  prismatic  in  babit,  showing  vertical 
Btriations,  resembling  columbite.  Ends  of  crystals  f  recjuently  crossed  by  ridg^  parallel  to  b  axis, 
due  to  twinning.    Hemimomhism  in  direction  of  d  axis. 

Cleavage:  a  perfect,  b  indistinct.  H.  =  5-5.5.  G.  —  5.98-7.37,  varying  with  the  compomticn. 
Luster  resinous  to  adamantine.    Color  dark  brown. 

Optically  +  ■  Ax.  pi.  ||  a.  Bx  J.  c.  p  <  r.  Optical  constants  vary  with  the  variation  in  oam- 
position. 

Refractive  indices  and  axial  angles: 

I.  G.  -  6.818,  corresponding  to  aliout  39%  Ta-^Ojand  17.5%  Nb,0,. 


or                         /9  7 

2V 

y-a 

For  Li 

2.3470                 2.3750  2.4275 

73*  40* 

0.0805 

"  Na 

2.3742                 2.4039  2.4568 

75*  5' 

0.0826 

"  Tl 

2.4014                 2.4342  2.3876 

77*  38' 

0.0S62 

II.  G. 

-  6.299,  corresponding  to  about  22.5%  Ta^,  and  30%  Nb,0, 

a                       0  y 

2V 

y-a 

For  Li 

2.3686                 2.3876  2.4280 

70°  0' 

0.0594 

"  Na 

2.3977                 2.4190  2.4588 

73°  25' 

0.0691 

2.4261                 2.4508  2.4903 

77°  50* 

0.0642 

Composition,  (SbO)j(Ta,Nb)jOr,.  Similar  to  columbite. 
Analyses  on  material  from  Mesa  Grande: 


Pry.,  etc.  B.  B.  fuses  at  4,  giving  a  pale  bluish  flame.  Gives  coating  of  oxide  of  antimony  on 
charcoal.    Readily  soluble  in  IIR 

Oba.  Originally  found  in  tin-bearing  sands  of  Greenbushes,  West  Australia.  RHxntly  found 
associated  with  fcem  tourmaline,  pink  beiyl,  feldqur  and  lepidolite  at  Mesa  Gnuide,  8an  Dieso 
County,  California. 
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SnsNiTE,  Min.,  pp.  36, 1048;  App.,  p.  64.  —  Cryst^  from  KOrmOczbdnya,  Hung&ty;  Hoeu, 
fFotdt.  Kozl.,  32,  39,  1902,  143];  Zs.  Kr.,  40,  501.  Twin  from  Japan  with  twinning  plane  (310); 
Ces&ro  Bull.  Ac.  BeLg.,  133, 1905.  Crystab  from  Honilgoutte,  Val  Oe  Vill£,  Alsace,  Mth  new  tonnfl 
(380),  (180);  Ungemach,  Bull.  Soc.  Min..  29,  264,  1906. 

Optical  studies;  MOller,  Jb.  Min.,  Beil.,  17, 187. 1903;  Hutchinson,  Min.  Mag.,  U,  199, 1907; 
Zs.  Kr.,43.461. 

On  its  diathermancy;  Hutchinson,  Min.  Mag.,  13,  342. 

Occurrence  at  Cetine  di  Cortomiano,  near  Roaia,  Siena;  Pelloux,  Rend.  Acc.  Line,  10,  (2), 
10, 1901 ;  in  magnemte  at  Eicdibeiglcogel,  Semmering,  Austria;  Redlich,  Centralbl.  Hin.,  281, 1008. 


Stilbite,  Min.,  p.  583;  App.,  p.  65.  —  Oryst. — Iceland;  Jeremejew,  [Bull.  Acad.  Sc.  St. 
P^terabouig,  9,  5,  Iv-lvi  1898];  Zb.  Kr.,  32,  428;  Scottish  localities:  Goodchild,  [Trans.  Geol.  Soc. 
Glasgow,  12,  Suppt.,  1-68, 1903] ;  Zs.  Kr.,  306;  East  Greenland: BOuild,  Medd.  om  GrOnl.,  28, 
116,  1905;  PeterBdorf,  near  Zoptau,  M&hren;  Kretschmer,  CentralDl.  Hin.,  611,  1905;  Montiesta, 
Sardinia,  with  anal.;  Deprat,'  Bull.  Min.  Soc,  31,  187,  1908. 

Anal.  —  Elba  with  aiscuBsion  of  composition;  Manasse,  Att.  Soc.  Tosc.,  Mem.  17,  203,  1900; 
Zs.  Kr.,  3S,  512;  Cala  Francese,  island  Maddalena;  Rimatori,  Rend.  Acc.  Line,  11,  (1),  542, 1902; 
Crownprince  Rudolf  Island;  Colomba  [Osservazioni  sci.  epedizione  polare,  Duca  Abruzzi,  Milano, 
19031;  Za.  Kr.,  41,  279;  Moore  Station,  N.  J.;  Eyerman,  Amer.  Geol.,  34,  40,  1904;  Zs.  Kr.,  42, 
302;Kilbarchan,  Renfrewshire;  Houston,  [Trans.  Geol.  Soc.  Glasgow,  12,  354-361, 1906];  Zs.  Kr., 
46,  304;  chem.  constitution;  McNeil,  Jour.  Amer.  Chem.  Soc.,  28,  598,  1906;  San  Piero  m  Campo, 
Elba;  D'Achtardi,  Pioo.  Soc.  Tosc.  Sc.  Nat^,  May,  1904;  Att.  Soc.  Tosc.  Sc.  Nat.,  22,  150-165, 
1906;  Jamb«DO,  N.  8.  W.;  Anderson,  Proe.  Aus.  Mus.,  6,  422,  1907;  Nadap,  Hungry;  Mauritz, 
Ann.  Mus.  Nat.,  Himg.,  653, 1908;  Teigarhom,  Iceland,  with  discussion  of  composition;  Baschieri, 
Att.  Soc.  Tosc.,  24, 1908;  discusaon  of  chem.  oomp.;  Zambonini,  Mem.  Acc.  Sci.,  Napoli,  14, 112, 
1908. 

In  granite  from  Montorfano,  Northern  Italv;  Tacconi,  Rend.  Acc.  Line.,  14,  (2),  88, 1905;  from 
Montresta,  Sardinia;  Millosevich,  ibid.,  17,  (1),"269,  1908. 


Stilpnochloran.    F.  Kreiachmer,  Centralbl.  Min.,  203, 1905;  ibid.,  292.  1907. 

In  scales  usually  in  parallel  arrangement;  at  times  radial.  Cleavage  perfect.  Yellow  to  bronso- 

red  color.  Yellow  streak.  Greasy  luster  on  cleavage  face.  SoApy  feel.  H.  —  2-3.  G.  — 
1.813-1.827. 

Comp.,  H„(Al,Fe),o{Ca,Mg)Si,0^a.  Analysis: 

SiO,        AljO,      Fe,0,      MnO       CaO        MgO        P,0.  H,0 

33.30         4.37       44.33       0.34         1.22         1.73     .    0.37  14.10  -  99.76 


Pyr.  B.  6.  fuses  with  difficulty  to  black  enamel.  C.  T.  gives  water  and  blackens.  Decom- 
posed by  HCI. 

Occ.  As  alteration  product  of  tkuringite  at  iron  ore  mines  at  Gotutschau,  near  Stembeig, 
M&hren. 

Alter.   Alters  to  chloropal. 

Name  derived  from  oTiXri-it,  shining,  and  Z^^it,  yellow. 

Srru'NOHBLANB,  Hin.,  p.  658;  App.,  p.  65.  —  Analysis  of  chtUeodUe  from  Hanbuig  in  Radau- 
thal ;  Fnunmc  [Jahrber.  d.  Ver.  f.  Natw.  Braunschw.,  12,  31, 1900],  Zs.  Kr.,  36,  666. 


StoflBrtite.    C.  Klein,  Bcr.  Ak.  Berlin,  June  13,  1901. 

A  name  provisionally  given  to  a  mineral  similar  to  bnishite  but  containing  a  little  more  water. 

Monocliiiic.  Crystals  show  &  (010)  and  n  (01 1),  which  agree  in  their  measured  angles  with  the 
fflmilar  forms  found  on  brushite.  Cleavage  ||  b,  perfect.  Color  faint  yellow.  Axial  pi.  ±  b.  Bz  J.&. 
Extinction  on  b  inclined  to  h  axis  in  small  angle  0  for  Li  9"  15',  Na  lO"  15',  TI 11**  15'.  Extinction 
direction  lying  in  obtuse  angle  ■=  a,  in  the  acute  angle  <-  b,  and  ||  6  axis  —  c.  Indices  of  refrac- 
tion: a  =  1.5509,  3  =  1.5465,  y  -  1.5392,  2V  -  86'  16'. 

Comp.,  2Ca0.P,0,.6iH,0  -  CaO,  30.18;         38.28;  H^,  31.64. 

Analysis  by  Finkener: 

CaO  P,0,  SO,  H,0 

1.  30.83  37.96  0.49  30.88  »  100.16 

2.  *  30.69  38.22  31.09  »  100.00 

*  After  subtracting  sufficient  amount  of  anhydrite  molecule  to  account  for  SO^.  Found  in 
the  guano  depouts  on  the  island  of  Mona  in  the  West  Indies.  Named  in  honorof  Dr.  Stoffert,  who 
colleoted  the  BpedmeDa. 
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Stokesite.    A.  Hu/cAtn«on^Phil.  Mag.,  48,  480,  1899;  Min.  Mag.,  12,  274.  1900. 

Orthodiombic.  Axes:  &:b:c  =  0.3462  :  1:  0.8037;  (100)  A  (110)  -  19"  51',  (001)  A 
(Oil)  -  38*  47f,  (001)  A  (101)  =  m"  41i'. 

Obeerved  forma:  6(010),  c  (001),  m  (110)  cleavage,  «  (565),  ((1221,  r  (121).  Andes 
•  67"  33',  w'"  =  64"  64',  vv'  -  101"  37',  w"  -  *  141^  0'.    Known  only  in  a  tdu^B^iTaa  of 
acute  pyramidal  habit  (v)  with  b  prominent. 

Cl^vage  m  perfect;  b  less  so.   Fracture  conchoidal.  Brittle.   H.  —  6.    G.  ~  3.186.  Luna 
vitreous,  peariy  on  b.   Colorless,  transparent. 
Ax.  pi.  H  o.    BXaJ-C.    2VNa  -  694°.    ^  =  1.6125,  t  -  a  =  0.01. 

Unnposition^  pertiaps.  H^CaSnSijO,,  or  CaO.SnO,.3SiOj.2H,0.  The  most  probable  miltaof 
anaJyaiB  on  a  minute  quantity  gave  Hutchinson  (1.  c.)  SiO^  43.1;  SoO,,  33.3;  CaO,  13.45;  ILO 
8.6  -  98.45. 

Associated  with  axinite  from  Roscommon  ClifT,  St.  Just,  CJomwall;  known  onlyinani^^Mh 
men  in  the  Cambridge  Museum. 

Named  after  Sir  Geo^  G.  Stokes,  Professor  of  Mathematics  at'Cambridge. 

Stolfenite,  Min.,  p.  690,  see  MotUmoriUmaU. 

SiOLziTE,  Min.,  p.  989 ;  App.,  p.  65.  —  Crystals  from  Beoa  e  Padru,  Ozieri,  Sardinia,  with  fbi> 
lowingnew forms:  (113),  (115),  (117),  (119),  (233),  (344)?,  (455)?,  (899)?;  Artini,  Rend.  lit. Lamb. 
Milano,  38,  373,  1905;  see  also  Lovisato,  Rend.  Acc.  Line.,  13,  (2).  43, 1904. 

Oocunenoe  with  anal,  from  Marianna  de  Itacolumy,  Blinas  Gerads,  Brasii :  Florence,  CentnlbL 
Min.,  725,  1903. 

Strontianitb,  Min.,  pp.  286,  1048;  App.,  p.  65.  — Crystals  from  Westphalia  (MQnateriandl. 
described  with  new  forms,  also  optical  constants  deternuned;  Bcykirch,  Jo.  MiD.,Beil.  13,3S9, 
1901. 

Occurrence  (with  anal.)  at  Lubna  near  Rakonitz,  Bohemia;  Eichleiter[Vprfa.  geol.  Rddanst. 
"Wien,  297,  1898];  Zs.  Kr.,  38,  649.  Anal,  of  material  from  Kun^cer  mountain  near  FudObie, 
Bohemia;  KovAI-,  [Zs.  chem.  Industrie,  10,  1900];  Zs.  Kr.,  36,  204. 

Struverite.  F.  Zambonini,  [R.  Aoc.  Sc.  Napoli,  18,  35, 1907] ;  G.  T.  Prior  and  F.  Zanimm, 
Min.  Mag.,  16,  78,  1908. 

Tetragonal,  c  =-  0.6466.  fill)  :  (111)  -  56"  57'.  Forms:  a  (100),  6  (010),  m  (110).  i  (111). 
Crystals  small.   Color  iron-black.    Streak  gray-black.    H.  —  6.    G.  ■=  5.54-5.69.  Inftu. 

Comp.  perhaps  FeO.(Ta,Nb),0,.4TiO,;  TiO,,  44.03;  Ta^,.  23.03;  Nb,0«  23.03;  Fi!0,9.91. 
Analysis  (Prior): 

TiO,  Nb,0.,.Ta,0,  FeO  CaO  MgO 

41.20  47.96*  11.38  0.51  0.17  -  100.22 

*  In  nearly  equal  amounts  of  NhjOj  and  Ta,Oj. 

Represents  the  Ta^Og-rich  end  of  a  series  of  which  UrMnondile  is  the  Nh^O^-rich  end.  See  under 

Occ.  In  p«;matite  veins  in  the  neighborhood  of  Craveggia,  Val  Vigesso,  northern  Ptednwnt. 
Named  after  Prof.  G.  StrQver. 

Struvitb,  Hin.,  p.  806.  —  From  Limfjord  with  optical  study;  BOsgild,  Hedd.  Dusk.  jpol. 
For^ia,  25,  1907. 

Occurrence  witii  newberyite,  which  see. 

Aitif.  formation; Richter,  Min.  Mitth.,  90, 89, 1901. 

Sttlottpite,  Min.,  p.  130.  —  Crystals  from  the  mine  "Ciandalosa  Costrovirrnyns,"  Peri, 
examined  by  S.-  Stevanovii,  Zs.  Kr.,  37,  235,  1902.    Habit  prismatic. 

Axes  d  :  S  :  c  =  1.9202:  1:  1.0365,  ^  =  90"  approx. 

Forms:  a  (100),  A*  (310),  n  (210),  m  (110),  r  (101).  ((302),  s  (401),  d  (032).  i  (111),  y  (332), 
(313),  o  (311);  angles  cm  -  *  43"  60',  uo  =-  *27°40'. 
Analyses  (from  2,  10.34  p.  c.  Cu  Fe  S,  has  been  deducted): 

S        8b       Aa      Bi       Cu       Ag      Fe  Zn 

1.  Copiapo    G.  -  6.18    23.12    28.58    30.87     10.43    6.27     ir.  -  99.27 

2.  Cand^os  G.  -  4.77    24.56     18.99     IJUl    0.54    46.84      1.62     ...     0.90  -  99il 

The  essential  identity  of  falkenhaynite  (Min.,  p.  1034)  with  stylotypite  is  remarked  upon. 

SncciNiTE,  Min.,  p.  1002.  —  Index  of  refraction:  D&hms,  Scbrift.  Naturfors.  Ges.,  Vvntt  ^* 
4, 26, 1906;  ooDstitution ;  id.,  ibid.,  10,  243, 1901. 
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Sdlphoboritb,  App.,  p.  65.  —  Occure  with  anhydrite  and  boracite  in  camallite  at  the  potash 
mines  near  Wittmar  on  the  Aese,  Brunswick;  Backing,  Zs.  Kr.,  36,  156,  1902. 

Sdlfhohaute,  Min.,  p.  917;  App„p.  65.  — AnalynB  by  Fenfield,  Am.,  J.  Sc.,  9,  425,  1900, 
which  follows,  gives  fonnula  as  2Na^,.NaCl.NaF,  with  theoretical  eomp.,  SO«  41.61;  Na,0, 
32.25;  Na,  11.97;  CI,  9.23;  F,  4.94. 

SO,  Na,0  K,0  Na  a  P  Ign. 

,41.79  32.37  0.10  11.60  9.10  4.71  0.15  -  99.82 

Sulphur,  Min.,  pp.  8, 1048;  App.,  p.  66.  —  Discuaaion  of  crystallization  from  fusion  with  regard 
to  the  various  crystalline  conditions  assumed.  Brauns,  Jb.  Min.,  Beil.-Bd.,  13,  39,  1899.  Crys- 
tals from  Cotphalie,  Belgium,  with  foUowing  new  forms:  (201),  (102),  (043),  (227),  (229)?,  (115), 
(3.3.16),  (116);  Buttgenbach,  Ann.  soc,  gfel.  Belg.,  26,  73, 1898;  from  Girgenti,  twins  with  e  (101) 
and  n  (Oil)  aa  twinning  planes;  Busz,  Jb.  Min.,  2,  132,  1901;  from  marble  of  Carrara;  D'Achiardi, 
Att.  Soc.  Tbac.  Sc.,  Mem.  HO,  1905;  from  Bruchsal,  Baden;  Beierie,  Centralbl.  Hin.,  202,  1906; 
from  nearliomano,  Siena;  Manasse,  Att.  Soc.  Tosc.,  23, 1907. 

Study  of  the  different  polymorphous  crystalline  forms  of  sulphur;  Gaubert,  Bull.  Soc.  Min., 
38,  157,  1905. 

Concerning  microstructure  of  frozen  sulphur;  concerning  sublimation,  supeiheating  and  super- 
aaturating  of  sulphur.    Batschlt,  sep.  pub.;  Zs.  Kr.,  36,  534. 

Occ.  at  Cetine  di  Cortomiano,  near  Rosia,  Siena;  Felloux,  Rend.  Ace.  Linc^  10,  (2),  10,  1901; 
with  celestite,  Maybee,  Michigan;  Kraus  and  Htmt,  Am.  J.  Sc.,  21,  237.  Gr^tws  formed  at 
eruption  of  Vesuvius,  1906,  see  under  Vesuvius. 

SpecimaiB  oi  Quaternary  clay,  from  Ortala  Lund,  VAddS  parish,  Sweden,  which  were  originally 
black  in  color  have  gradually  had  developed  throu^  the  mass  and  on  the  surface  well-iormed 
ciystals  (hemihedral  in  habit)  of  sulphur,  the  latter  3  to  3.5  mm.  in  diameter.  E.  Erdmann, 
G.  For.  FOrii.,  33,  379,  1901. 

Araenaulfwriie  is  an  arsenical  sulphur  ("sulfurite  ")  occurring  tn  thin  brownish-red  amorphous 
crtistfi  on  andesite  at  the  volcano  of  Papandajan  in  Java;  Rinne,  Centralbl.  Hin.,  499,  1902.  An 
analysis  by  Bucbholz  gave:  S,  70.78;  As,  29.22  —  100.  A  simitar  occurrence  was  eariier  noted  by 
Fhipaon  at  the  Solfataia  near  Naples  (S,  87.6;  As,  11.2;  Se,  0.3  -  99.1),  C.  R.,H,  108, 1852. 


BtdTanittt.    G.  A.  Goyder,  Jour.  Chem.  Soc,  77,  1094,  1900. 

Massive.  H.  »  3.5.  G.  =>  4.0.  Luster  metallic.  Color  bronze  yellow.  Streak  nearly  black. 

Comp.,  3CuiS.VA  -  Cu,  51.50;  V,  13.88; S,  34.62. 

Analyses: 

Cu              V              S            Fe/>,  SiO, 

1.  47.98           12.53           32.54            0.42  4.97  -  98.44 

1  (recalc.)              51.57           13.46           34.97            ....  ....  -  100.00 

2.  48.98           12.68           30.80            1.63  6.72  -  99.71 

2  (recalc.)               52.96           13.72           33.32            ....  ....  -  100.00 

Obe.  —  Found  in  a  mine  near  the  Burra,  South  Australia,  associated  with  nudachite,  axurite, 
quartz,  vanadium  ocher,  gypsum  and  calcite. 

SvANBERGiTii,  Min.,  p.  868.  —  Chemical  constitution,  see  under  HanUiniie. 

Sychnodtmite,  Min.,  p.  1049.  —  Occurrence  from  Siegthal,  Germany,  with  anal.;  Stahl,  Beig- 
u,  HUtten.  Ztg.,  68.  182,  1899;  Zs.  Kr.,  36,  289: 

Sylvanite,  Min.,  p.  103;  App.,  p.  66.  —  Crystals  from  Cripple  Creek,  Colo.,  show  following  new 
foms:  V  (525),  w  (343),  ;  (521),  u  (723).  Anal,  given,  Palache,  Am.  J.  Sc.,  10, 419, 1900;  Zs.  Kr., 
34,  539;  also  H  (102),  T  (103),  I  (203)j  L  (203);  Moses,  Am.  J.  Sc.,  20,  282,  1905.  Crystals  from 
Nagydg  with  new  forms  E  (102),  G  (302),  T  (312),  ij  (523),  «  (543),  L  (320),  U  (610);  Viba  [Ber. 
aus  Ungam.,  47,  1-5,  1904},  [Fdld.  K5zl.,  34,  31 1,  1904] ;  Zs.  Kr.,  44,  68. 

Anidysis,  Cripple  Creek,  Colo.;  R.  Pearce  [Proc.  Colo.  Sc.  Soc.,  6, 11, 1894];  Zs.  Kr.,  81,  291: 

Te  Au  Ag 

60.61  25.45  13^4  -  100 


Discussion  of  chemistry  of  natural  tellurides  of  gold ;  Lenher,  Jour.  Amer.  Chem.  Soc.,  34,  365, 
1902. 

Occurs  at  Kalgooriie  in  the  East  Coolgardie  gold  district,  West  Australia,  much  leas  abundant 
than  calaverite,  cf.  Spencer,  Min.  Mag.,  13,  271,  1903;  Camot,  Bull.  Soc.  Min.,  24,  360,  1901 
(anal.);  G.  R.,  183,  1299,  1901;  also  (with  anal.)  Krusch,  Centralbl.  Min.,  199,  1901:  Zs.  prakt. 
GeoL,  9,  211,  1901';  Zs.  Kr.,  88,  302. 
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Stltttb,  Uin.,  pp.  156,  1036,  1049;  App.,  p.  66.  —  Honihedrism;  HQgge,  Centrmlbl.  Ul, 
260, 1906. 

Sp.  G.;  Pnibylla.  Centralbl.  Hio.,  234,  1904. 
ifeformation  under  pressure;  Rinne,  Jb.  Min.,  1, 114, 1904. 

Occurrence  in  lavw  of  1906  from  Vesuvius;  Lacrnx,  C.  R.,  143,  1249, 1906;  Bull.  Soe.  lUn., 

30,  239,  1907. 

A  supposed  mixture  of  KCl  and  NaCl  in  mineral  found  in  ejected  material  from  Vesuvius  Ceiup- 
tioo  of  April,  1906)  and  named  "  c}d0matrokalite  "  is  proven  to  be  an  intimate  mixture  of  tfaie  two 
minerals,  halite  and  sylvite;  Johnston-Lavis,  Nature,  74, 174, 1906;  Johnston-Lavis  and  Sbower, 

Hin.  Hag.,  16,  59. 

See  ChlormanganokaliU. 


Snwhiiite.  6.  Flink,  Bull.  G.  Inst.  U 
Fluisite,  0.  NorderukieU,  G.  FOf.  FStfa.,  16, 


a,  6,  81,  1901;  Medd.  om  GrOnland.  24,  29.  1901. 
,1894.  BdggOd,  Medd.  om  GrOnlaDd.SS.  99,  1906. 
Rbombohedral;  bemimorpbic,  (Bdggild,  loc. 
eit.).  Axis  ^  -  3.3648.  Angles:  (0001)  A 
(0111)  -  •75*'34'.  ObaervedformB:  c  (0001), 
0(1120,  n),  m^lOlO),  t  (2029),  p  (2003.  r), 
V  (3034),  a  (4043),  a  (3032).   t  (01l5^  * 


(02S9),  q  (0112),  p  (0332).  y  (0334).  p  (0111), 
J  (0331),  2  (1121),  o  (ll23).    Ancles:  ef  »  en 
,.oi>  ono  pMMit(i 


Syndiisite. 

Composition,  CeFCaC;Og.  Analyses:  1, 
also  approx.  anal,  by  NoraenskiOld,  1.  c. 

(X),  TbO,  Ce,0,  (La,Di),0,  YA  CaO 

1.  26.54  ....  28.14     22.88      1.23  17.13 

2.  25.99  0.30  21.98     28.67*    l.lSt  16.63 


-  40"  48i',  ca  -  80"  16'. 
whicb,  however,  is  hex^ranal. 

Crystals  minute,  olten  in  loose  aKre- 
gate8;_acute rbombohedral  in  habit,  tbe^nn 
a  (3032)  predominating  or  alone  with  e; 
also  rarely  hexagonal.  Khombohedral  faces 
etriated  horisontelly;  o  snnrntb  and  briUiaot. 
Twins  common  with  tw.  pi.  e,  the  ciystal* 
revolved  60"  about  c- 

Cleavage  none  on  fresh  ciystals.  Frac- 
ture concnoidid  to  mlintery.    BritUe.  H. 

—  4.5.  G.  -  3.902.  Luster  grea^  on  the 
fracture;  on  c  vitreous  to  adamantine.  Color 
wax-yellow,  ash-gray,  hair^brown.  Translu- 
cent; transparent  in  thin  sections.  TtmHww 
«y  -  1.6742.ey  -  1.7701. 

nink  (1898.)   2,  R.  Mauidius,  quoted  by  Flink; 


FeO  Na,0  K,0   F  H,0 

. . .     0.19   0.12  5.82   ....  -  102  05  (O 

O.llt    5.04  2.10$  =  102.00  (O 


F.2.45) 
F,  2.12) 

J  Or 


*  Ferbms  (me-half  La.  also  Di  with  Prd  and  Sm.   f  Earths  not  precipitated  by  K^^. 
Fe,0,  with  Ti  tr.   S  Undried  material  Mialyied,  1.56  H,0  expelled  at  lOtr. 

B.  B.  infusible,  but  glows  brilliantly  when  ignited.  Easily  dissolved  by  acids  with  loss  of  (X),. 
From  Narearsuk,  So.  Greenland;  occurs  on  surfaces  of  feidroar  or  Kgirite  or  in  cavitiea. 
HtBt  described  hy  G.  Nordenskifild  as  pariate,  to  which  it  is  closely  related. 
Named  «^;)fiiv»,  confounded,  in  allusion  to  its  being  mistaken  tor  parisite. 

Stnobnitb,  Min.,  p.  945;  App.,  p.  66.  —  Refractive  indices;  Qaubeit,  Bull.  Sec.  Hin.,  80*  107, 
1907. 

Conations  of  formation  discussed;  van't  HoS  with  Wilson,  Fanip,  d'Ans,  Ber.  Ak.  Beilin, 
1142, 1900;  1000, 1903;  218, 1906. 

SMohanyllte.       Krmnsr,  Zs.  Kr.,  81,  503, 1890.  —  A  variety  of  ampUbole,  irtiich  see. 

Tachhtdrite,  Min.,  p.  178;  App.,  p.  66.  — Discussion  of  conditions  of  formation;  van't  Hoff 
with  Dawson,  Lichtenstein.  d'Ans,  Farup;  Ber.  Ak.  Berlin,  557,  1899;  232,  913,  1905;  218.  1906. 

Tanlolite.    TainiolUe.  O.  Flink,  Hedd.  om  GrOnland,  14.  234,  1898;24,  115,  1901. 

Monoclinic,  and  belonging  to  the  mica  group.  Forms:  b  (010),  c  (001),  9  (027),  e  (023),  ^  (111), 
referred  to  the  axial  ratio  of  oiotite.  Crystals  thin  strips,  elongated  ||  d,  maximum  length  5  mm. 
Heasured  angles:  ce  -=  24"  44',  cH  —  81"  28',  ftfi'  -  60"  15'.  Twins  rare,  two  crystals  lo  contact 
eioesing  at  60". 

Cleavaes  c  perfect,  as  in  muscovite;  lamine  somewhat  elastic.   H.  —  2.5-3.    G.  —  2^ 
(Hauselius).  Color,  coloriess,  with  tinge  of  blue.  Transparent.   Ax.  pi.  1 6.   Bzr  ioeliiied  + 
to      2£     SO"  approx.   Bir^ringence  n^ative,  not  strong. 
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Composition,  somewhat  uncertain ;  if  the  lofis  showed  by  the  analysis  (on  0.1  gr.)  is  calculated 
as  H,0,  the  formula  obtained  is  (K,Li),O.Mg0.3SiO,.2HiO;  fluorine  may  also  be  present.  Analysis, 
Mauzelius : 

SiO,        A1,0,      FeO       MgO        K,0        Na,0        Li,0  Loss 

52.2  2.7         0.6         19.1         11.5  1.8  3.S         [8.3]  100 

*  Author  gives  8.7  per  cent. 

B.  B.  fuses  eatdly  to  a  colorless  blebb^  glass,  coloring  the  flame  int^iady  red.  Completely 
but  slowly  decomposed  by  hydrochloric  acid. 

OtxUfB  very  sparingly  at  Naniarsuk,  Southern  Greenland,  in  druses  with  feldspar  and  segirite; 
nanaiBukite  and  grapliite  are  also  closely  associated. 

Named  from  raiyU,  band  or  strip,  and  X/0of,  stone,  in  allusion  to  the  form  of  the  ciystals. 

Tabnite,  Min.,  pp.  29, 1037.  —  Occurrence  in  meteoric  iron  found  in  1884  in  the  sub-district  of 
Youndegin,  W.  Australia;  Fletcher,  Min.  Mag.,  12, 171. 

Talc,  Min.,  p.  678;  App.,  p.  66.  —  Analyses  of  steatite  from  various  localities;  Merrill,  Non- 
metallic  Minerals.  Rep.  I..  S.  Nat.  Mus.,  1899;  Zs.  Kr.,  36,  73;  from  North  Carolina;  Pratt, 
N.  0.  Geol.  Sur.  Economic  Papers,  3,  1900;  Zs.  Kr.,  36,  81.  Iron-bearing  pyraUolite  with  anal, 
from  Lake  Brocan,  Valle  del  Gesso  di  Entraqiic,  Piedmont;  Roccati,  [Boll.  Soc.  geol.  ital.,  2i,  659, 
19051;  Zs.  Kr.,43,  500;  from  KoBSoi-Brod,  Ural  Mts.;  Iwanoff,  [Bull.  Nat.  Moscow,  1906,  p.  156]; 
Zs.  Kr.,  46t  221;  chemical  constitution,  McNeil,  Jour.  Amcr.  Chem.  Soc.,  28,  591, 1006. 

Ooe.  in  poiphyry  near  Niembei^  Sazony;  Haas,  Zs.  far  Naturwiss.,  Halle,  TO,  431^  1903. 

Tunanlte.   8.  P.  Popoff,  Zs.  Kr.,  87, 267, 1902.  —  Same  as  aTMpOiUe,  which  see. 

TAyARUGiTB,  Min.,  p.  952.  —  Anal,  of  material  from  Zolfo  Grotto,  Hiseno,  Italy;  Zambonini, 
Rend.  Aec.  Sci.  Napoli,  Dec.,  1907. 

Tantalite,  Min.,  p.  731 ;  App.,  p.  67.  —  Occurrence  at  Wodgina,  W.  Australia,  with  anal. ; 
Maitland,  Bull.  Geol.  Sur.  W.  Aus.,  No.  23, 65-74, 1906;  occurrence  of  tantalum  and  niobium  min- 
erals in  Australia;  Simpson,  Trans.  Aus.  Ass.  Adv.  Sd.,  Jan.,  1907. 

Taramellite.    B.  Taeconi,  Centralbl.  Min.,  606,  1908;  Rend.  Acc.  Line,  17,  (1),  810,  1908. 

Orthorhombic  (7).  Fibrous  in  bundles  and  radiating  aggregates.  Color  reddish  brown.  Luster 
vitreous  to  nlli7.  H.  —  5.5.  O.  —  3.92.  Cleavage  ^riect  pamllel  to  lei^th  of  fibers,  parting 
perpendicular  to  cleavage.  High  biref  ringraoe.  Positive.  Ax.  pi.  parallel  to  length  <rf  fibers  and 
at  ri^t  anglee  to  cleavage.  Obtuse  bisectrix  J.  to  cleavage  plane.  2EW  —  74^  (approx.).  Strong 
pleochroism,  c  almost  black,  h  and  a  flesh  red. 

Comp.:  Ba.Fe"Fe"' Si,A. :  SiO„  37.53;  FeA.  19-88;  FeO,  4.47;  BaO,  38.12. 
Anaf:  SiO„  36.56;  FeA  21  54;  FeO,  4.47;  BaO,  37.32  -  99.89.* 

*  Traces  of  TiC^,  Al,0„  MnO  and  IdgO  not  determined. 

Occ.  Found  in  granular  limestone  at  Cando^Iia  near  the  contact  with  a  gn^ss.  Associated 
with  calcite,  magnetite,  chalcopyrite,  pyrite,  diopside,  actinolite,  ceUdan.  Diopside  and  aetint^to 
altered  to  serine  and  arivedsonito. 

Named  in  honor  of  the  geologist  Prof.  Torquato  Tatamelli. 

Tarbattitft.    L.  J,  Spencer,  Nature,  76,  215,  1907;  Min.  Mag.,  IS,  22,  1908. 

Tricliuic.  a  :  6  :  c  -  0.9583  :  1  :  1.3204;  a  -  102°  37',  /9  =  123°  52',  7-  87*  25'.  Angles: 
(100)  ;  (001)  -  55°  50';  (001)  :  (iOl)  -  77°  38';  (100)  :  (010)  =  84°  34';  (001)  :  (010)  - 
76*  31';  (001)  :  (223)  -=  72°  3'.  Forms  (arranged  according  to  nze  and  frequency  of  occur- 
rence): c(p01),  6(010),  a  (100),  e(22l),  /(lOl),  (2ll),  d  (223),  fc  (ill),  i  (021),  ft  (02l), 
t  (122),  r  (243),  o  (121),  »  (i02),  t  (103),  u  (Oil),  m  (110).  Crystals  striated  and  rounded,  fie- 
quently  In  sheaf-like  aggregatei.  Cleavage  c  (OOl),  perfect  with  pearly  luster  on  cleavage  face. 
H.  —  3}.  G.  —  4.12-4.15.  Luster  vitreous.  Sometimes  coloriess  and  transparent;  usually 
pale  shades  of  yellow,  brown,  red  or  green.  Acute  neg.  bisectrix  emerges  obliquely  throui^  cleav- 
age c  (001).    Double  refraction  strong.    Ax.  angle  in  air  80°-90°. 

Comp.,  Basic  zinc  phosphate,  Zn,PA-2Q(0H),;  ZnO,  67.1;  P,0(,  29.2;  H,0, 3.7. 

AnalvRis-         ^nO  P,0,  H,0 

Anaiysia.  g  29.2  3.8  -  99.6 

Pyr.  In  C.  T.  at  high  temperature  decrepitates  slightly  and  gives  small  amount  of  water.  B.  B. 
readily  fusible  to  clear,  yellow  bead  which  becomes  oark  gray  on  cooling.    Easily  soluble  in  HCl. 

Pseudomoipbs  after  smithsonite,  descloizite  and  calamine  (7)  observed.  Found  at  the  sine 
mines  of  Brokoi  Hill,  N.  W.  Rhodesia.   Named  after  Mr.  Percy  Coventry  Tarbutt 
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Teallite.    G.  T.  Prior,  Min.  Mag.,  14,  21,  1904. 

Orthorhombic?  Forms:  c  (001),  o  (111),  p  (221),  also  doubtful  a  (100),  d  (101),  e  (201),  (  (211). 
Measured  angles:  co  =  62i°,  cp  =  75",  cd  =  57^  zone  (co)  A  (co'")  =  86*.  In  thin  flexible 
folia.  Cleavage,  c  perfect.  H.  ■=  1-2.  G.  =  6.36.  Luster  metallic.  Color  blackish  gray. 
Streak  black.  Opaque. 

CompoBition,  PbSnS,  or  PbS.SnSi.  Analysis: 

}    S,  16.29;  Sn,  30.39;  Pb,  52.98;  Fe,  0.20  «  99.86 

Yields  a  little  sulphur  in  the  closed  tube,  but  does  not  fuse;  readily  decomposed  by  hot  hydro- 
chloric or  nitric  acid. 

Occurs  in  thin  folia,  resembling  graphite,  embedded  in  kaolin,  upon  a  dark-gray  matrix 
impregnated  with  pyrite;  also  associated  with  wurtzite  and  with  galena.  Brought  oy  Theodor 
Ho'hn^  ann  from  South  America,  exact  locality  unknown  but  probably  from  Bolivia.  Stated  by 
Koeehlin,  Min.  Mitth.,  24,  114, 1905,  to  have  come  fiom  Santa  Rosa,  Antequera,  Boli\-ia. 

From  analyses  by  Prior  (loc.  cit.)  of  franckcite  and  (^'Undritc  the  following  formuls,  showiog 
their  relationshipa  to  each  other  and  to  teallite,  were  derived. 

Fianckeite  -  3PbSnS,  +  PbtFeSl 
Cylindritc  -  SFbSnS,  +  SoFeS; 

TELLUEm,Min.,  pp.  201, 1049.  —  Anal,  from  Good  Hope  miiie,GunniBOD€!o.,€!oki.;HeBddni, 
[Proc.  Col.  Sci.  Soc.,  7,  141,  1903];  Za.  Kr.,  41.  203. 

Tblldhiuh,  Hin.,  pp.  II,  1049.  —  Crystals  from  Babfa,  Asia  Minor;  Ces^,  Bull.  Ac.  Belg., 

255, 1908. 

Analyaes,  Gunnison  and  Boulder  counties,  Colo.;  Headden,  Proc.  Col.  Sci.  Soc.,  7,  139.  1903. 
From  W.  Australia;  Maclvor,  Chem.  News,  63,  272,  1900.   Occurs  in  maasee  three  indkes 
across  with  pyrite,  petcite  and  rickardite  (Cu^Tej,)  at  the  Good  Hope  mine  at  Vulcan,  Colorado. 

TcLLuawiBUTTTK,  See  under  BismuihimU. 

Tbnoebite,  Min.,  p.  306.  ~  Possible  occurrence  with  gadolinite  at  Barringer  Hill,  Llano  Co., 
Texas.   Anal,  by  Hillebrand  shows  beryllium  carbcmate.   Hidden,  Am.  J.  Sc.,  19,  429, 1905. 

TBNNAiraiTB,  Hin.,  pp.  137, 1040 ;  App.,  p.  67.  —  Binnite  identical  witii ;  see  Bmnile. 

Tephroits,  Hin.,  p.  457.  —  Anal,  of  material  from  Bcndcmeer,  N.  S.  W.;  HJngi^,  White 
and  Greig,  [Reo.  Geol.  Sur.  N.  S.  W.,  8, 182, 1905] ;  Zs.  Kr.,  43. 623. 

Terlingnaite.  A.  J.  Motea,  Am.  J.  Sc..  16,  255,  1903.  HMrand  and  SekaBer,  ibid.,  S4, 
270, 1907. 

Honoclinic.  Axes  d  :  S  :  ^  -  0.5306  : 1  :  2.0335.  Schaller  gives  1.6050  :  1 : 2.0245.  ^  -  74° 
10';  74**  23'  (Schaller).  Forms:  133  forms  observed.  Schaller  (priv.  contr.)  propoaes  a  di^tly 
changed  position  to  the  faces,  h.  k.  1.  (Hoses)  becoming  3  h.  k.  I.  (Schaller). 


Teriinguaite. 

In  small  prinnaUc  crystals  dongated  |1  &  and  striated  in  this  direction,  rarely  doubly  teiminated. 

Brittle  to  subsectile.  Cleavage  perfect  ||  (101).  H.  -  2-3.  G.  =  8.^25.  Luster  brilliant 
adamantine.  Color  sulphur-yellow  with  slight  greenish  tinge,  of  powder  lemon-yellow,  both 
becoming  olive-green  on  exposure.    Birefringent.    Extinction  parallel. 

Composition,  an  oxychloride  of  mercury,  Hg^O;  Hg,  88.65;  CI,  7.85;  O,  3.50. 

Analyses  I,  J.  a  McCord;  11,  Hillebrand. 

CI  O  Hg 

I.     (i)  7.89  3.47  (I)  88.24  »  99.60 

II.         7.83  3.75  88.61  «  100.19 
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Occurs  with  ejjtestonite  at  the  mercury  locality  at  Terlingua,  Texas.  Tlie  name  was  first  used 
by  W.  H.  Turner  (Mining  and  Scientific  Press,  July  190U),  but  the  species  was  establislted  by 
Hoses;  it  has  also  been  applied  by  the  local  miners  to  a  yellow  pulverulent  material. 

Tennierite.    G.  Fnedel,  Bull.  Sec.  Min.,  24,  7,  1901. 

A  clay-like  substance  resembling  halloysite.  After  exposure  to  the  airfor  some  hours  it  appears 
Id  small  compact  masses  with  conchoidal  fracture  and  zonal  structure ;  color  clear  gray,  opaque. 

H.  -  2  approx.  G.  =  1.21.  In  seclt(Hi8  ihows  Inrefringenoe  0.00!^,  peiiutps  due 
to  orinnal  tension.  , 

Adheres  strongly  to  the  tongue,  but  has  no  aii^liaeeous  odor.  Absorbs  water  in  latffe  quantity 
when  placed  in  it,  but  does  not  l>ecome  plastic;  when  saturated  with  water  the  color  deepens  and 
theedgesbecometranducent;  refractivemdexUien  1.403andG.  —  1.549. 

Ck>mpo8ition,a  hydrated  lUuminium  silicate,  correqKwdlng  to  Al,0,.6SiO|.18H,0  when  saturated 
with  water. 

Analyas  of  pure  material  gave,  after  ignitiim: 

810,  Mfi.  Fe,0,(FeO)  CaO  MgO 

78.29  15.00  4.S5  1.77  0.47  -  100.38 

Water  to  the  amoimt  of  6.77  (|  )  is  lost  between  1 10**  and  the  temperature  of  ignition.  Attacked 
with  difficulty  by  cold  hydrochloric  acid.   Fuses  B.  B.  with  difficulty. 

Occurs  with  kaolinite,  lassallite  (q.  v.)  and  barite  in  sterile  levels  of  the  antimony  mines  of 
Hiramont,  France,  in  the  concession  oi  Souliac  on  the  borders  of  Cantal  and  Haute  Lcnre. 

Named  after  Professor  Pierre  Termier  of  Paris. 

Tetradtmite,  Mid.,  p.  39;  App.,  p.  67.  —  See  BismiUhintte. 

Tbtrahbdritb,  Min.,  p.  137;  App.,  p.  67.  —  Oryst. — From  Pulacayo  mine,  Huanchaca, 

Bolivia;  Spencer,  Min. Mag.,  12, 325, 1900;  BoteS'Bei;^e,  Hungary,  with  new  form  II  (655);  Zim^nyi, 
Zs.  Kr,  34,  78,  1900;  anal,  of  materia!;  Loczka,  ibid.,  84;  from  marble  of  Carrara;  D'Achiardi, 
Att.  Soc.  Tosc.  Sc.,  Mem.  31,  1905;  Traversella;  Coloraba,  Rend.  Acc.  Line,  16,  643,  1906.  Val 
de  Vill6,  Alsace  (with  anal.);  Ungemach,  Bull.  Soc.  Min.,  29,  219,  1906. 

Ciystalswith  anal,  from  Oisans,  Dauphin^;  from  Horhausen,  Rhenish  Prussia;  from  Wolfach, 
Baden,  with  discussion  of  many  analyses  and  the  proposal  of  a  new  formula,  namely  3R'^.R'"^,+ 
X  [6R"S.R'"A1.  where  R'  -  Cu,  Ag;  R"  Fe.  Zn;  R'"  -  Sb,  As,  Bi ;  and  ac  is  a  small  fraction 
often  A  and  ^,  but  rising  to  )  in  the  case  of  the  highly  ferriferous  tetrahedrite,  "coppiU." 
Prior  and  Spencer,  Min.  Mag.,  12,  184,  1899. 

AnaL  —  Campiglia  Soana,  Ivrca,  Piedmont;  Novarese,  Boll.  Com.  Geol.  Ital.,  23,  319,  1902; 
[RaasegnaMin.,  18, 17, 18, 1903]  ;Z8.  Kr.,40,  293;  Palmavexi,  Sardinia; Rimatori,Rend.Aoe.  Line, 
IS,  (2),  471,  1903;  BocchegRiano,  FannuUa  valley,  Italy;  Tacconi,  Rend.  Acc.  Line.,  13,  (1), 
337, 1904;var.yri^ite  from  Frigido,  near Massa,  Italy;  Manosse,  Att.  Soc.  Tosc., SB,  81-93,  1906. 

Concerning  its  r^ular  inteigrowth  with  galena;  Zuninyi,  Zs.  Kr.,  30, 495. 

Occurrence  at  Cobalt.  Out. ;  Miller,  Rep.  Can.  Bureau  Mines,  1905, 2;  Zs.  Kr.,  43, 395. 

Thalenite,  App.,  p.  68.  —  Hillebrand,  Am.  J.  Sc.,  13, 145,  1902,  shows  that  formula  given  by 
Benedicks  is  not  bome  out  by  his  analyses. 

Occurrence  (with  anal.)  at  ^skagen  in  V&imland,  Sweden ;  SjOgr«i,  Q.  F&r.  FArii,  38, 93, 1906. 

Thaumasitk,  Min.,  p.  698;  App.,  p.  68.  —  Loss  of  water  on  heating  and  discussion  of  cbem. 
comp.;  Zambonini,  Mem,  Acc.  Sci.  Napoll,  14, 11,  1908. 

Thblutb  (thdline).  Name  given  to  Damour's  silicate  from  Braiil,  Cbetn.  News,  U,  13, 1870; 
see  Min.,  p.  512. 

Tbenasdttb,  Min.,  p.  895;  App.,  p.  68.  —  Occurrence  at  Itlvdlik-Dat,  Holstensborg  district, 

Greenland,  with  anal.;  Pjeturason,  [Medd.  om  Gr5nl.,  14,  337,  1898],  Min.  Grdnl.,  1905.  Occur- 
rence of  sodium  sulphate,  etc.,  in  fumaroles  of  Mt.  PeI4e,  Martinique;  Lacroix,  Bull.  Soc.  Min.,  S9, 
60, 1905;  anal,  of  material  from  Natroun  lakes,  Egypt;  Couyat,  ibid.,  31,  343,  1908. 

THOHBONrrE,  Min.,  pp.  607,  1060;  App.,  p.  68.  —  Oryst.  —  Scottish  localities:  Goodchild, 
[Trans.  Geol.  Soc,  Glasgow,  12,  Suppl.,  1-68, 1903] ;  Zs.  Kr.,  46,  307 ;  Petersdorf  near  ZOptau,  Mftb- 
ren;  Kretschmer,  Centraibl.  Min.,  613,  1905;  with  new  form  (601)  from  basalt  of  East  Greenland; 
BOggild,  Medd.  om  Gr5nl.,  SB,  109, 1905;  from  Mte.  Somma  with  new  form  (9.10.0) ;  Ces&ro,  Bull. 
AcrBelg.,  334,  1907. 

AnjiL  —  North  Table  Mt.,  Golden,  Colo. ;  Patton,  Bull.  Geol..Soc.  Amer.,  11,  461, 1900 ;  Zs.  Kr. 
86,  74;Schiket,  Ersrthrsea;  D'Achiardi,  Rend.  Acc.  Line,  11,(1),  251, 1902;  Monte  Catini,  Tuscany; 
Hanasse,  Proc.  Soc.  Toec.,  16,  20-37,  1906;  Invereil,  N.  S.  W.;  Anderson,  Rec.  Aus.  Mus.,  6,  420, 
1907. 

Diem,  constitution;  McNeil,  Jour.  Amer.  Chem.  Soc.,  28, 600, 1906;  Zs.  Kr.,  44, 531 ;  Zambonini, 
Mem.  Ace.  Bd.,  NapoU,  U,  122, 1908. 
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Thorianite.  W.  Dunstan,  Nature,  69.  510,  533,  559,  1904.  K.  Coomdraaw&mu,  MinenOoejcal 
Survey  of  Ceylon,  1904;  DuTwtan  and  Jones,  [Proc.  Roy.  Soc.,  77,  A,  385,  19061,  Zs.  Kr.,  46,  2S6; 
E.  H.  Buchner,  Proc.  Roy.  Soc,  78,  A,  385,  1906. 

Isometric;  in  cubic  ciretals,  usually  more  or  less  water-worn.   G.  —  9.32.    Color  black. 

The  ComposUCon  of  TkorianUe.  —  Eariier  aoalysea  of  the  rare  mineral  thorianite  from  Ceylon, 
remarkable  for  its  radioactive  propprties,  have  been  more  or  less  incomplete.  An  exhaustive 
chemical  examination  of  this  species  has  now  been  made  by  E.  H.  BOcbner,  loc.  rit.  The 
quantity  taken  for  analysis  was  24.373  fcrams;  this  was  divided  by  treatment  with  bculing  nitric 
acid  into  a  soluble  and  an  insoluble  portion,  these  having  about  the  ratio  (rf  40  : 1.  The  analjraea 
of  the  soluble  portion  gave: 

ThO,       L'A     .  ZrO,        SnO,      Sb^^     BijO.T  AsjO,? 
70.96       13.13       0.23         0.05        0.11        0.21  tr. 

CeA  AI,0,       PbO      CuO      HgO      CdO?       CaO  Resdue 

1.96        2.05        0.15        2.46       0.08        ir.  tr.        0.13  1.50 

The  insoluble  portion  gave : 

U,0,    ZiO,    TiO,   Bi,0,7  Fe,0,    Al,0,    HgO   CdO?      X*      He     P,0»  00, 

0.02      ir.      0.45     0.15      1.30     0.06       tr.       tr.        0.04     0.15     fr.     0.10  3.20 

*  Unknown  substance. 

The  amount  of  helium  yielded  from  1  gram  was  8.2  c.c.  under  normal  conditions. 

The  radioactivity  of  the  mineral  was  found  to  be  83.3  per  coit  of  standard  uranium  oxide, 
a  sample  several  years  old.  This  activity  belongs  almost  entirely  to  the  solute  portion,  the  ratio 
of  activities  being  about  300  :  I.  The  radioactivity  of  the  several  precipitates  was  minutely 
studied ;  nearly  all  showed  activity  except  the  alumina,  which  was  absolutely  inactive.  Calling  the 
activity  of  the  mineral  100,  that  of  the  ThO^  was  57.2,  of  the  UjO,,  6.6  (later,  after  several  weeks, 
9.4),  of  Fe,Os,  4.6  (later  5.7),  etc. 

Obtained  from  the  gem  washing  of  Batangoda,  Ceylon,  near  Kondrugala  in  Bambarabotuva, 
Sabaragamuya,  derivea  f  rom  intrusive  granitic  rocks  and  associated  with  thorite,  allanite,  badddey- 
ite,  giekelite  and  cassiterite. 

Alao  r«x>rted  from  p^malite  at  Gamptila,  Ceylon. 

See  under  Vraninite. 

Tbobitb,  Hin.,  pp.  488, 1050;  App.,  p.  68.  —  See  under  UraninUe. 

Thdbinqitb,  Min.,  p.  657.  —  Study  of  thuringite  from  ThQringen,  with  anal.;  Zaiioski,  Jb. 
Miu.,  Beii.  Bd.,  19, 40, 1904.  Occurrence  (anal.)  with  gtilpnocldoran  at  Gobitadiau  near  Stembeig, 
Hfthren;  Kietschmer,  Centralbl.  Min.,  105,  1905. 

Tin,  Min.,  p.  24.  —  Crystals  formed  by  electrolysis  of  tin  chloride;  Saposehnikctf ,  [Jour.  loc. 
physico-chimique  russe,  ST,  153,  1905];  Zs.  Kr.,  44,  94. 

TrrANiTB,  Min.,  p.  712;  App.,  p.  68.  —  Oryst.  —  VondiKchovec  near  Wotita,  Bohemia,  with 
new  forma  A'  (20.39.60);  f  (Ul);  e  (4.15.3);  0(1.24.2);  KrejSf,  Ber.  bOhm.  Ges.  Wiss.,  ix.  1898; 
from  I^aek,  Bohemia;  id.,  ibid.,  xliv,  1899;  Lake  Baikal;  Jereraejew,  Zs  Kr.,  82,  495,  1900; 
Cappuccini  di  Albano,  Italy;  Zambonini,  ibid.,  37,  372,  1902;  Pian  Real  Mt.,  Susa  valley,  Pied- 
mont, with  new  form  (201) ;  Boeris,  Att.  Soc.  Milano,  41,  357,  1902;  also,  Att  Acc.  Torino,  38,  692. 
1903;  ToUegno  and  Monte  Acuto,  Piedmont;  Zambonini,  Ontralbl.  Min.,  121,  123,  1903;  from 
Switzerland  with  new  forms,  (329),  (2l6),  (3l9),  (7.5.3S);  Hugo,  ibid.,  464,  1904;  Skaat6  near 
KragerO,  with  new  form  R  (113):  Slavfk,  Zs.  Kr.,  39.  301,  1904;  Biella,  Italy,  with  optical  and 
chemical  study;  Zambonini,  ibid.,  40,  239,  1904;  from  new  localities  near  KragerO;  Schei  [Nvt. 
M^.  Natur.,  42,  1,  19041;  Za.  Kr.,  43,  87;  granite  of  Sanlinia;  Riva,  Att.  Acc.  Sc.,  Napoli,  i3. 
No. 9, 1905;  Fedelino,  Lake  Come;  Rcpossi,  Rend. Acc. Line,  16,  (1),508, 1906;Somerville,  Haas.; 
FaLaehe,  Festschr.  siebzigsten  Geburtstage,  H.  Rosenbusch,  p.  319,  1906;  Lyon  Ut.  Clintcm  Co., 
N.  y.;  Wbittock,  N.  Y.  State  Mus.  Bull.,  107,  71,  1907;  Druntobel,  Grisons,  with  new  form  (375); 
Cesiro,  Bull.  Ac.  Belg.,  331,  1907. 

From  Vicz,  near  Bistritz,  Mahren,  with  anal.;  KovAFfChem.  Blatter,  18991;  Za.  Kr.,S4.  706. 
Anal,  from  Pfitech,  Tyrol;  Pfeil,  [Inaug.-Diss.,  Heidelberg,  1901];  Centralbl.  Min.,  143,  1902. 
Discussion  of  chem.  constitution;  Zambonini,  Rend.  Acc.  Line,  16,  (1),  291,  1906. 

TiTANOUViNE,  see  Chrysoliie. 

ToBERMORiTB,  Min.,  p.  570.  —  New  occurrences  in  Scotland;  Currie,  Min.  Mag.,  14,  93. 

Topaz,  Min.,  p.  492;  App.,  p.  69.  —  Oryst  —  From  Pisek.  Bohemia;  Krejai,  Ber.  bdhm.  Geo. 
Wiss.,  XXXV,  1902;  Emmaville  and  Oban,  N.  S.  W.;  Mount  Cameron,  Flinders  Island  and  Beli 
Mount,  Tasmania;  Anderson.  Rec.  Aua.  Mus.,  6,  296,  1904;  ilad.,  6,  83-97, 1905;  Cow  Flat, 
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Torrington,  N.  S.  W.;  Stanthorpe,  Queensland;  Pakenham,  Victoria;  Anderson,  ibid.,  7,  1,  60, 
190S;  Greifensteio  near  Ehrenfriedersdorf,  Saxony;  Epprechtstcin  in  Ficbteleebirge;  Pobersbau 
near  ZOblitz,  Saxony;  Henglein,  Centralbl.  Min.,  367,  1908;  Montbelleux,  llle-et-Vilaine,  and 
(^jlettea,  AUier,  France;  Lacroix,  Bull.  8oc.  Min.,  31,  350,  1908. 

Fluorescence  in;  Schinc^lia,  [It  Nuovo  Cimento,  Pisa,  10,  212,  1899] ;  Zs.  Kr..  34,  312. 

Anal,  from  New  South  Wales;  Barker,  Jour.  Roy.  Soc.  N.  S.  W.,  33, 193, 1899;  Zs.  Kr.,34,  213; 
from  Colorado;  Tschemik  [Verti.  nus.  min.  Gea.,  43,  51,  1904];  Zs.  Kr.,  43,  69. 

Occurrence  nearOuro  Pteto,  Braiil;  Derby,  Am.  J.  Sc.,  11, 25, 1901. 

ToRBENiTE,  Min.,  p.  856;  App.,  p.  69.  —  Etching  figures  made  by  cold  acid  indicate  normal 
tetragonal  symmetry,  differing  from  Walker's  results  (App.  I,  p.  69).  Strong  absorption  ehown. 
On  heating  mineral  to  60°-65°  it  loses  water  and  becomes  normal  tetragonal,  optically  positive;  on 
further  heating  to  100**  it  loses  more  water  and  becomes  orthorhombic  (metakupieruranite). 
Rinne,  Centralbl.  Min.,  618,  1901. 

Analysis  by  Buchholz,  Centralbl.  Min.,  362.  1903,  showed  12  molecules  of  water  instead  of  8. 
It  was  found  that  4  were  lost  in  desiccator  and  8  on  heating. 

Occurrence  near  Ambert,  Puy-de-DAme ;  Boub^,  Bull.  Soo.  Min.,  28, 243, 1905. 

Torreniite.  H.  Lienau,  Chem.  Zt^.,  23,  (1),  418,  1899. — A  compact  reddish  gray  to  sepia- 
colored  material  occurring  with  rhodonite  at  Torrens  Mine,  Hautes-Pyr^n^.  Formula  given  as 
MnSiO,.MnC03.Hl,0.  Lacroix,  Bull.  Soc.  Min.,  23,  25i,  1900,  considers  it  a  mixture  of  rhodo- 
chrosite  and  rhodonite. 

Tourmaline,  Min.,  pp.  551,  1050;  App.,  p.  69.  —  Oryst.  —  Twin  from  Nertschinsk,  Siberia; 
Glinka,  [Verb.  russ.  min.  Ges.,  36|  75,  1897] ;  Zs.  Kr.,  31,  509 ;  chrome-tourmaline  from  Beresowsk; 
Wemadsky,  [C.  R.  Soo.  Nat.  Moscow,  4,  4,  1897].  Exhaustive  study  of  the  crystallization,  pyro- 
electricity,  etc.,  of  tourmaline  with  long  table  of  angles.  Description  of  crystals  from  Ceylon; 
Dekalb,  N.  Y.;  Lincoln  Co.,  N.  C;  Gouvemeur,  N.  Y.;  Brazil;  Paris,  Me.;  Pierrepont,  N.  Y.; 
San  Diego,  Cal.;  Elba;  Penig,  Saxony;  Andreasberg;  Mursinka;  Worobieff,  Zs.  Kr.,  33,  263-454, 
1900;  crystals  from  granite  of  Baveno;  Artini,  Rend.  Acc.  Line,  11,  (2),  365,  1902;  from  Pieek; 
Bohemia;  Krejcf,  Ber.  bohm.  Ges.  Wias.,  xxxv,  1902 ;  Godeg&rd  in  OstereOtland  and  from  Hammar, 
Orebro,  Sweden;  Hamberg,  G.  F6r.  F5rh.,  26,  77,  80,  1904;  from  Cyrillhof,  WestmShren;  Slavflt, 
Bull.  Acad.  Sci.  Bohfime,  1904;  San  Diego  Co.,  Calif. ;  Sterrett,  Am.  J.  Sc.,  17,  459,  1904;  Karuaulik 
and  other  localities,  Greenland;  BOggild,  Min.  GrOnl.,  234;  Minas  Gerafis,  Brazil,  with  2  doubtful 
new  forms;  Westerg&rd,  Zs.  Kr.,  42,  278,  1906;  Aukaratra,  Madagascar;  Termier,  Bull.  Soc.  Min., 
31,  138,  1908;  Crown  Point,  N.  Y.;  Blake,  Am.  J.  Sc.,  26,  123,  1908. 

Study  of  the  crystallographic  and  optical  constants  of  various  tourmalines  which  have  been 
analyzed.  WQlfina;,  Progr.  z.  82.  Jaresfeier  d.  k.  WQrttemb.  Landwirthsch.  Akad.  Hohen- 
heira,  Stuttgart,  1900;  reviewed  in  Centralbl.  Min.,  15,  1901 ;  Zs.  Kr.,  36,  538. 

Pleochroism  and  polychroism  of  Elba  tourmalines;  D'Achiardi,  Proc.  Soc.  Tosc.,  Jan.,  1900; 
refractive  indices  measured  by  Viola;  the  values  suggest  either  the  biaxial  character  or  vaiiation 
from  Fresnel's  law,  or  both,  Zs.  Kr.,  32,  557;  37,  120, 1902. 

Anal.  —  Tourmaline  containing  FeO  and  MnO  from  FJba;  Manasse  [Att.  Soc.  Toscana,  11, 
104,  1898-99];  Zs.  Kr,  34,  304;  brown  tourmaline  from  McAifee,  N.  J.;  Sargent,  Jour.  Amer. 
Chem.  Soc.,  21,  858, 1899;  Easton,  Pa.;  Eyerman,  Amer.  Geol.,  34,  43,  1904;  pink  crystals  from 
Elba;  Schaller,  Am.  J.  Sc.,  24,  157,  1907;  Zs.  Kr.,  44,  6. 

Composition  discussed  byClarke,  Am.  J.  Sc.,  8,  111,  1899;T8cbennak, Min.  Mitth.,  1ft,  155, 1000; 
Zb.  Kr.,  36,  209, 1901 ;  Rheineck,  Zs.  Kr.,  31,  385, 1900;  Penfield,  Am.  J.  Sc.,  10, 19, 1900. 

Alteration ;  Tschermak,  Min.  Mitth.,  21, 1,  1902. 

Occ.  — Tourmaline  schists  from  Belcher  Hill,  Colo.;  Patton,  Bull.  Geol.  Soc.  Amer.,  10,  21, 
1899;  Zs.  Kr.,  34,  205;  Butte,  Mon.,  in  ouartz;  Kunz,  [Eng.  Min.  Jour.,  73,  482,  1902];  Zs.  Kr., 
38,  680;  in  pink  to  green  ciystals  at  Haddam  Neck,  Conn.;  Bowman,  Min.  Mag.,  13,  108,  10^; 
Montefano,  Italy;  Tacconi,  Rend.  Acc.  Line,  12,  (1),  355,  1903;  in  chalcopyrite  from  Bedovina, 
Monte  Mulatto,  Tyrol;  Hofmann,  Ber.  bohm.  Ges.  Wiss,,  xvi,  1904;  Campolongo,  Tessin;  Mann, 
[Inaug.-Diss.,  Leipzig,  1904] ;  Zs.  Kr,  42,  665 ;  crystals  of  gem  quality  on  Kangaroo  Island,  South 
Australia:  Anderson,  Rec.  Aua.  Mus.,  6, 302, 1904 ;  Tasna,  Potoai,  Bolivia;  Min.  Mag.,  14, 333, 1907; 
Madagascar;  Lacroix,  Bull.  Min.  Soc.,  31,  218, 1908. 

Trechmannite.   R.  H.  Solly,  Min.  Mag.,  14,  75,  1905;  189,  1906;  G.  F.  Heriert  Smith  and 

G.  T.  Prior,  ibid.,  14,  300,  1907. 

Rhombohedral;  tetartohedral.    Axis  i  =  0.6530. 

Thirty  forms  have  been  observed,  the  more  important  being:  c  (0001),  m  (1010),  D  (26?0), 
a  (1120),  e(10l2),  a  (20&1).  r(lOll),  a  (4041),  n  (1453),  v  (1231),  c  (243l),  (3584),  r(355l), 
p  (1I23). 

Crystals  very  small  with  prismatlchabit,  often  irregular.  Oeavage,  rgood,  c  distinct.  Fracture, 
conchoidal.  Brittle.  H.  =-  1^2.  Luster,  adamantine.  (Joior  and  streak  scarlet-vermilion. 
Transparent  to  tranducent.   Double  refraction,  fairly  strong;  negative.    Pleochroism  weak. 

Composition  stated  to  bo  AgAsSg  (G.  T.  Prior). 
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Occurs  very  sparingly  implantnl  u\wu  U-nnantit?  (binnite)  in  the  w1iit4>  dolomite  of  the  Lngm- 
bach  (quarry,  in  the  Biniienthal,  Hwitzrrlaiid. 

ThiB  name  is  also  used  by  Koechliii  for  an  undescribed  mineral  from  the  Binnenthal,  Hin.  petr. 
Hitth.,  23,  552, 1904. 

Named  after  Dr.  C.  O.  Trechmann. 

Tridyuite,  Min.,  p.  192.  —  CrystalK  from  Isbigamiyama,  Prov.  Higo,  Japan;  Wada,  Bei.  Min. 
V.  Japan,  1,  17,  1905;  Zs.  Kr.,  43,  021. 

Study  of  genesis  uf  tridyniitc  in  volcanic  rocks  of  Mt.  Pel^,  Murtinique;  I^roiz,  Bull.  Soc. 
Min.,  28,  56,  1905;  from  Vesuvius,  id.,  ibid.,  31,  323,  1008. 

Artif.  formation  of  tridymit«  and  quartz;  Day  and  Sbrpherd,  Am.  J.  Sc.,  33,  273,  1900. 
Formation  by  action  of  lightning  on  roofing  date  ;SchwaDtke,  rentraJbl.  Min.,  87, 1904. 

Triphylitb,  Min.,  p.  756;  App.,  p.  C9.  —  loteigrown  with  graftonlte  from  Grafton,  X.  H.; 
Penfield,  Am.  J.  Sc.,  9,  20,  1900. 

TaiPLiTE,  Min.,  p.  777. — Anal,  of  material  from  LiUa  ElgBjdbrottet,  OsteigOtland,  Sweden; 
KordenskiOld,  G.  Fur.  Furh.,  84,  412,  1902;  Skrumpetorp,  OstergOtiand,  Sweden;  Hambeig, 

O.  F6r.  Fbrh.,  26,  77,  1904. 

Occurrence  with  alteration  products  at  Vienna  and  Cyrillhof,  M&hren,  with  anal.;  John,[Veih. 
geol.  R.-Anst.  Wien,  60,  335,  1900,  and  Kov&r  and  Slavik,  ibid.,  347];  Zs.  Kr.,  36,  641,  G42. 

Tbogerite,  Min.,  p.  859.  —  Study  of  crystals  from  Schneeberg  shows  that  they  ar«  appatpntly 
tetragonal;*  =  2.16.  Form.s:  o  (001 ),  n  (010),  S  (120),  y  (012), (Oil),  h  (032).  i  (021),  (  (1 11). 
u(331).  Optically  it  is  monoclinic  in  symmetry.  Author  considers  mineral  tetragonal  witb 
optical  anomaliefl.    Goldschmidt,  Zs.  Kr.,  SI,  468,  1899. 

Tbona,  Min.,  p.  303.  —  Crystals  with  new  form  (l02)  from  Vefluvius;  see  under  Veauvius;  from 
Natroun  lakes,  Egypt;  Couyat,  Bull.  Soc.  Min.,  31,  343,  1908. 

TscHBRHiGiTE,  Mul.,  p.  952.  —  New  occurrence  in  cubes  from  BrOx,  Boliemia,  with  anal.; 
Sachs,  Centralbl.  Min.,  465,  1907 ;  from  Schellenken,  near  Dux,  Bohemia ;  Comu,  ibid.,  467, 

Tscheniiebflwlte,  an  Amphibole,  which  see. 

TcNOSTiTE,  Min.,  p.  202.  —  Tungstic  ocher  from  a  gold  quarti  vein  near  Salmo,  B.  C,  appar- 
ently identical  with  Stlliman's  tungHtitc,  gave  an  analysis  leading  to  formula,  'ViO^ll^O.  Only 
minute  crystals  observed  possessing  one  perfect  cleavage  with  biaxial  interference  figure  wben 
viewed  perpendicular  to  cleavaKe.  Author  considers  vneymaeite  and  ivmg^He  to  be  id«itlcal  and 
as  having  above  formula.   Walker,  Am.  J.  Sc.,  20,  305,  1908. 

TuRQiTE,  Min.,  p.  245.  — Occurrence  in  iron  ore  mines  of  central  Ruana;8amojloff,  [Proe.  Soc. 
Imp.  Nat.  Moscow, ^'r.  6-9, 14-24, 1899] ;  Zs.  Kr.,  34,  701. 

TCRQTJOIB,  Min.,  p.  844 ;  App.,  p.  70.  —  Penfield,  Am.  J.  Sc.,  10,  346,  1900,  by  a  new  anaiyaia 
of  material  from  Lincoln  Co.,  Nev.  (see  below),  and  a  discussion  of  older  analyses,  arrives  at  the  con- 
clusion that  turquois  is  a  derivative  of  orthophosphoric  acid  as  follows:  [Al(0H)i,Fe(OH)B 
Cu(OH),H]^0,. 

P,0,        AIA       FciO,      CuO      HjO  Insol. 
Unooln  Co.,  Nev.  6.-  2.701.34.18        35.03        1.44       8.67      10.38       0.93  -90.53 

Tyehite.    8.  L.  Penfield  and  Q.  S.  Jamiemn,  Am.  J.  Sc.,  30,  217, 1905. 

Isometric,  in  small  white  octahedrons  associated  with  northupite,  but  very  rare.  G.  —  2.456 
(Pratt).    Index  ny  -  1.508. 

Artificial  crystals,  believed  to  be  identical  in  eompositioii,  occur  also  in  octahedrons,  with 

H.  -  3.5;  G.  -  2.588;  index  ny  =  1.510. 

Composition.  Qualitative  tests  showed  the  natural  mineral  to  be  a  carbonate  and  sulphate  of 
niagnesium  and  sodium.  Artificial  ciystals,  formed  in  a  manner  similar  to  those  by  wnich  the 
associated  northupite  was  obtained  (cf.  de  Schulten,  Bull.  Soc.  Min.,  19, 164,  1896),  have  the  for- 
mula, 2MgC0,.2Na,C0,.NajS04,  which  is  doubtless  also  that  of  the  natural  mineral.  The  formula 
of  northupite  (doubled  for  comparison)  is  similar,  viz.,  2MgCOs.2Nai003.2NaCl.  Cf.  Appendix  I, 
p.  49.   Analyses  of  artificial  crystals: 

SO,  CO.  MgO  Na,0 

1.  15.08  33.55  15.83  35.49  -  99.95 

2.  15.06  33.45  15.77  35.65  -  99.93 
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Penfield  and  Jamieaon  in  addition  to  the  artificial  tychiteobtainedalso  a  tliird  octahedral  com- 
pound. The  probable  formula  (written  to  show  the  relation  to  the  above)  is  2MgCOj,2NajCOj. 
NajCO,.  The  three  compounds  are  thus  analogous,  with  CO.,,  Clj  and  SO^  corresponding. 

From  Borax  lake,  San  Bernardino  county,  California,  obtained  with  northupite  (App.  I,  p.  49) 
which  it  resembles  in  form  and  composition  (cf.  above).  It  i%  however,  extremely  rare.  The 
examination  of  some  five  thousand  specimens  revealed  only /ourcryatals  of  tychite,  the  remainder 
being  nortliupite ;  by  a  lucky  diance  the  fint  crystal  tested,  of  a  lot  of  supposed  to  be  northupite, 
proved  to  be  a  different  mineral,  and  this  led  to  the  diacoveiy  of  this  new  species,  hence  its  name 
from  TvXi,  luck  or  chance. 

laomorphism  with  northupite,  which  see. 

Ulbxitb,  Hin.,  p.  887.  ~  Opt.  study;  Buttgenbach,  Ann.  Soc.  Geol.  Belg..  SSt  99,  1900-1901. 
Synthesis  of;  de  Schulten,  O.  R.,  132,  1570,  1901. 

Uraninitb,  Min.,  p.  889;  App.,  p.  70.  — Anal,  of  brdggeriU;  Hofmann  and  Heidefriem,  Ber.  Ch, 
Ges.,  34,  914,  1901. 

On  radioactive  substances  in ;  Debieme,  C.  R.,  129,  693, 1899 ;  Am.  J.  Sc.,  9»  143,  1900.  Radio- 
activity of;  &ii4cer,  Am.  J.  Sc.,  16,  163,  1903.  Ratio  of  radium  to  uranium;  Boltwood,  ibid.,  18, 
07,  1904.  Lead  and  helium  as  disintegration  products  of  uranium  in  uraninite,  maekintoakUe, 
yUTocratUe,  tamarskite,  annerSdUe,  thorite,  orangite,  xenotime,  hielmite,  polycrase  and  thorianile. 
Itoltwood,  ibid.,  23,  77,  1907. 

Occurrence  at  St.  Joachimsthal,  Bohemia;  Step,  Ber.  Akad.  Wicn,  113,  585,  1904;  at  Evje, 
Sfitersdalen,  Norway ;  Schei,  [Nyt.  Mag.,  43,  137,  19U5] ;  Zs.  Kr.,  43,  639. 

,TJranophane,  Min.,  p.  699.  —  Ratio  of  radium  to  uranium;  Boltwood,  Am.  J.  Sc.,  18,97,  1904. 
Occurrence  at  Villeneuve,  Ottawa  Co.,Province  of  Quebec;  Hoffmann,  Am.  J.  Sc.,  11, 152, 1901; 
from  Stone  Moimtain,  Ga.  (with  anal.);  Watson,  ibid,  13, 464, 1902. 

URAN08FINIT&,  Hin.,  p.  858.  —  Artif.  proven  to  be  optically  uniaxial  and  tetragonal;  Gold- 
schmidt,  Zs.  Kr.,  31,  478, 1899. 

UTAHrrE,  Min.,  p.  966.  —  Crystals  from  Santa  Rosa  Mine,  Guanaco,  Taltal,  Chile.  Measured 
angles  not  in  ramplete  a«reement  with  eariier  observations,  giving  new  tatio,  h  "  1.0576.  Anal. 
Arsnmi  and  Thadd^ff,  Zs.  Kr.,  31, 234,  244. 

Valentinite,  Hin.,p.  199. — Cmtalsfrom  S.  Suergin,  Sardinia;  Millosevloh,  Rend.  Aoc.  Line, 
9,  (1),  340,  1900;  from  Sardinia  with  new  forms,  c  (001),  n  (17.7.0),  t  (4.6.21);  Pelloux,  Rend.  Acc. 
Line,  13,  (2),  84,  1904;  from  Tatasi,  Bolivia,  with  discussion  of  axial  ratio;  anal.;  Spencer,  Min. 
Mag.,  14,  328, 1907. 

Occ.  at  Cetino  di  Cortomiano,  Rosia,  Siena;  Pelloux,  Rend.  Acc.  Line,  10,  (2),  10,  1901;  at 
ProccUo,  Elba ;  Comu  and  Himmelbauer,  [Mitth.  Nat.  Ver.  Wien,  3,  9-19, 1905] ;  Zs.  Kr.,  44, 299. 

Relations  to  senarmontite,  which  see. 

Vanadinite,  Min.,  p.  773.  —  Study  of  crystals  from  Hillsboro,  N.  M.,  showing  following  new 
forms:  ff(3140J;  /(5160),  d  (5054},  7(4043),  a  (3052),  (5053).  ^  (4041),  e  (4154),  t  (2l32), 
e  (3253),  I  (3252),  ( (52?2),  p  (4152)?.  Anal.;  Goldschmidt,  Zs.  Kr.,  32,  561,  1900;  from  near 
Salda,  Oran,  Algiers;  Lacioix,  Bull.  Soc.  Min.,  31,  44,  1908. 

Refractive  indices;  Bowman,  Min.  Mag.,  13,  324. 

Occurrence  (with  anal.)  from  Bena  e  Padru  near  Ozieri,  Sardinia;  Lovisato,  Rend.  Acc.  Line, 
12,  (2),  81, 1903;  also  ibid.,  13,  (2),  43, 1904. 

Botm>idal  from  Broken  Hill  mines,  N.  W.  Rhodesia;  Spencer,  Min.  Mag.,  IS,  33, 1908. 
Artif.  formation  of  correqwnding  cadmium  compounds ;  de  Schulten,  Bull.  Soc.  Min.,  23, 7, 1900. 

Vanthofflte.    K.  Kubierschky,  Ber.  Ak.,  Beriin,  407, 1902;  Bull.  Soc.  Min.,.38,  34, 1905. 
Almost  colodess  crystalline  (without  observed  faces)  material  found  associated  with  other 

aaJts  at  Wilhelmshall,  near  Stassfurt,  and  isolated  by  means  of  heavy  solutions. 

Comp.,  SNa^O^.MgSO^.  Artif.  prepared  hy  J.  H.  van't  Hoff,  from  whom  it  has  been  named. 
See  also  for  discussion  of  origin,  etc.,  van't  Hoff  and  others  in  Ber.  Ak.  Berlin,  499, 1903;  518,  676, 
659,1904. 

Vesovianite,  Min.,  p.  477 ;  App.,  p.  71.  —  Cryst.  —  Crystals  from  Monzoni,  with  new  forms 
(552)  (631);  Buttgenbach,  Ann.  soc.  geol.  Belg.,  26.  cvi,  1898;  Plan  Real,  Piedmont;  Boeris, 
Att.  Soc.  Ital.  Sc.  Nat.,  Milano,  42,  45,  1903;  Comba  Robert  near  Avigliani,  Piedmont;  Boeris, 
Att.  Acc.  Napoli,  SB,  686,  1903;  near  Leffe,  Bereamo;  Tacconi,  Rend.  Roy.  Inst.  Lomb.,  36,  899, 
1903;  Alley  Point,  Nundle,  N.  S.  W.;  Anderson,  Rec.  Aus.  Mus.,S.  301, 1904;  skeleton-like  crystals 
from  Maneetsok,  Greenland ;  BSgeild.,  Min.  Grfinl.  272 ;  crystals  from  Barraba,  N.  S.  W. ;  Andereon, 
Bee.  Aus.  Mtu.,  6.  416, 1907;  Sardinia;  Pelloux,  Rend.  Acc.  Linc.,17,  (2),  70, 1908;  associated  with 
bomite  from  Susa,  Piedmont;  Zambonini,  Zs.  Kr.,  46,  143,  1908. 
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Relations  between  optical  charactor  and  chemical  composition ;  Klein,  Ber.  Ak.  Berlin,  653, 1904. 

Anal,  of  material  from  the  Matterhom  and  correction  of  many  old  analyses  by  new  waW-r 
determinations  with  discussion  of  cheni.  comn.,  formula  derived  bt-in^  (Ca,Mn,M^,Fe)2,(AUF«-i 
(OH,F)SiA-    Weingarten,  [Inaii^.-Diss.,  HeideibeiE,  1901];  C;entralbL  Min.,  720,  1902. 

Occurrence  (with  anal.)  from  iulvet  Peak  quatlrangle,  Ernieralda  Co.,  Nev. ;  Tumt* r.  Am.  J.  . 
18, 345, 1902;  from  near  Bear  Mt.,  west  of  Pinos  Alt^w,  Grant  Co.,  N.  M. ;  Moses,  ibid.,  18, 104. 19U1. 

CalifomiU  is  a  closely  compact  variety  of  an  otive^reen  to  grass-gretin  color,  Bubtranduemi. 
luster  vitreous  to  resinous;  it  resembles  jadc  {nephrite)  diTid  like  that  species  takes  a  high  polish: 
H.  =■  6.5;  G.  -  3.286.    An  analysis  by  F.  W.  Clarke  gave: 

SiO,      A1,0,      Fe,0,     FeO      MnO     CaO       MrO     TiO,     P,0,  H,0 
36.85     18.35       1.67      0.39      0.05     33.5        5  43      0.10      0.02      4.47*  —  99.85 

*  0.29  p.  c.  HiO  below  100°  C.  included. 

From  the  South  Fork  of  Indian  Creek,  12  miles  from  Happy  Camp  and  90  mites  from  Yteka, 
Siskiyou  Co.,  California;  it  is  associated  withpn*ciou8  serpentine.  Similar  occurrences  are  reporte>J 
from  Burro  valley,  Fresno  Co.,  and  from  Tulare  Co.  near  Selma  (in  Fresno  Co.).  G.  F.  Kuni, 
Ttaoa.  N.  Y.  Acad.  Sci.,  Oct.  19, 1903 ;  Am.  J.  Sc.,  16, 397, 1903.  On  a  simUar  variety  of  vesuTko- 
ite  from  the  Engadine,  see  Hin.,  p.  480. 

VSSDTIDS.  Minenls  found  at  the  eruption  of  April,  1906,  include  the  following;  cotuwUe. 
tenoriie,  gypnm,  hematite,  avfUithaliie.  sulphur  in  crystals,  realgar  in  crystals,  galena,  pyrite.  chain- 
,pgrite,  pt^tdocc^unniii;  angleaite  in  crystals,  chalcanlhile,  gylvite,  halUe,  mirabUite,  Khonite,  cyano- 
ehroUe,  ntetavoltine,  amphibole  in  crystals,  sodalite  in  crystals,  microaommUe,  cavolinile,  Ihrrmona- 
Irite,  irona;  Zambonini,  Rend.  Acc.  Line,  16,  (2),  235,  1906;  Att.  Acc.  Sc.  Napoli,  13,  \o.  8,  1906; 
see  also  Lacroix,  C.  R.,  143,  727,  1906;  Bull.  Soe.  Min.,  30,  219,  1907;  ibid.,  31,  260,  1908. 

VieUanrite.  H.  Lienau,  Chem.  Ztg.,  23,  (1),  418,  1899. —  A  massive,  dark-gray  material  from 
near  Vielle-Aure,  Hautes-Fyr^n^s,  to  which  the  formula,  5MnC03.2Mn2SiO,  was  assigned.  Lacroix 
examined  the  material  Riicroscopically  and  proved  that  it  was  an  intimate  mixture  of  tephroit^ 
and  rfaodochrosite;  Bull.  Soc.  Blin.,  23,  253, 1900. 

^niantnite.  A.  Laeroix,  C.  R.,  146,  213.  —  Isometric.  In  small  grains  of  a  cannine  color. 
Softer  than  calcite.   Sp.  G.  -  2.79.    nsm.  -  1-328. 

Comp. :  —  Sodium  fluoride.  Found  as  a  constituent  of  a  nepbeline-qrenlte  from  the  Islands  of 
Los  ofif  the  coast  of  Guinea.   Named  in  honor  of  the  explorer  Vuliaume. 

^olaite,  see  tmder  Pyroxene. 

ViviANiTE,  Min.,  p.  814;  App.,  p.  71.  —  Crystals  from  Guatemala  formed  by  transformation  trf 
bones;  Gaubert,  Bull.  Soc.  Mm.,  27,  212,  1904;  from  Tatasi  and  Tasna,  Bolivia,  with  newfomt 
h  (250)  and  some  doubtful  ones.  Spencer,  Min.  Mag.,  li,  324, 1907;  Silver  City,  Idaho;  Faningtoo 
and  Tillotson,  Field  Col.  Mus.,  Geol.  Series,  8,  No.  7, 163, 1908. 

A  vivianite  containing  small  quantities  of  mangaiieae  and  magnesium  has  been  called  paravivi- 
anite  by  S.  Popoff  (Centralbl.  Min.,  p.  112,  1906).  Occura  in  radiated  acicular  crystals  with 
blue  color  and  streak.  H.  -  2-2.25.  G.  -  2.66-2.67.  Composition,  R,PA  +  8H,0  with 
R  -  Fe,Mn,Mg. 

Analysis: 

P,0,  FeO  MnO  MgO  CaO  H,0 

27.01  39.12  2.01  1.92  0.48  [29.461  -  100 

Occurs  in  the  limonite  deposits  of  the  peninsulas  of  Kertsch  and  Taman,  Gov't  Taurien. 

VoauTE,  Min.,  p.  308.  —  A  mineral  near  vogUte  from  Utsch-Kirtan  mountain  pass,  Fergana, 
Siberia,  with  anal.;  Antipoff,  [Yerh.  russ.  min.  Gea.,  1900,  Prot.  38];  Za.  Kr.,  36, 175. 

YogUtn,  see  RhodonUe. 

Ton  Diestlte.    E.  Cvmenge,  Bull.  Soc.  Min.,  22, 25, 1899.   A  telluride  of  alver  and  bianuth. 
Analysis  by  Knight: 

Ag  Bi  Te  Au  Pb  S  Insol. 

4035  16.31  34.60  4.30  2,26  0.54         0.54    -  9S.79 

Occurs  in  threads  associated  with  copper  minerals  and  auriferous  pyrite  in  the  Hamilt<H)  and 
Little  Gerald  mineSj  on  Mt.  Sierra  Blanca,  Col.  Named  from  Mr,  von  Diest,  director  oC  the  Lead 
Mining  Co.,  SaA  Luis,  Col. 
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Warrentte,  Min.,  p.  120.  —  Con»dered  to  be  identical  with  jamesonite,  which  see;  Spencer, 
llin.  Mag.,  14,  207. 

Watzllite,  Min.,  p.  842;  App.,  p.  71.  —  From  Mansiana,'  Province  Rome,  Italy,  with  anal.; 
Zambonini,  Rend.  Aco.  Line,  11,  (1),  123,  1902. 

Weinberarerlte;  F.  Berwerth,  Min.  Mitth.,  2S,  181,  1906;  Zs.  Kr.,  48,  425. 

A  silicate  occurring  in  spherical  aggn^tesof  radiating  fibers  found  in  meteoric  iron  at  Codai 
canal.  Palm  Hills,  Madras,  India.    Ortnothombic.    Black  color.    Harder  than  glaaa.   a  — 
b  =  b,  c  »  a.    N^^Uve.   Axial  angle  small.   Refraction  and  birefringence  weak. 

Analysis  gave:  SiO„  42.00;  TiO„  0.70;  P,0„  0.88;  FeA.  28.75;  A1,0„  9.42;  Cr,0.,  0.98;  MnO, 
tr.;  CaO,  3.87;  MgO,  4.47;  K,0,  2.57;  Na,0,  3.19;  HjO,  2.17;  total,  99.00.  The  analysis  is  recal- 
culated, the  iron  taken  as  ferrous,  the  water  disregarded  and  allowance  made  for  the  presence  of 
fimall  amounts  of  apatite  and  chromitc.    The  result  is,  SiO,,  45.31  ;FeO,  39.44;  10.04;  Na,0, 

5.21.   The  following  formula  is  proposed:  NaAlSiO^  +  aFeSiO,. 

Named  in  honor  of  J.  Weinbeiger  in  Vienna. 

Whbwellite,  Min.,  p.  993;  App.,  p.  72.  — Crystals  from  Burgk^near  Dresden,  showed  follow- 
ing newfonns:  r  (250),  a  (100),  d  (032),  a  (031), g  (111),  y  (122).  A  (321),  fi  (341),  ^  (l31),C  (661), 
d  (238)  and  a  new  twinning  plane  a  (100);  on  crystals  from  Grube  Himmelsftirst  near  Freiberc, 
Saxony,  following  new  forms:  » (250)  and  e  (Il4);  and  on  ctystals  from  Zwickau,  w  (250),  f  (2ll), 
V  (211);  Kolbeck  and  Goldschmidt,  Centralbl.  Min.,  659,  190S. 

WBiTNETrrE,  Min.,  p.  45.  —  An  intimate  mixture  of  whitneyite  and  mohawkite  (mohawk- 
whitneyite)  found  in  considerable  quantities  at  the  Mohawk  mine,  Keweenaw  Co.,  Michigan,  has 
been  described  by  Koenig,  Am.  J.  be.,  10,  440,  1900.  In  tough  masses,  gray  and  fine  granular  to 
hackly  on  fresh  fracture,  tarnishing  to  dull  brown  or  olive-green .  Appears  homogeneous  to  the 
eye,  but  different  samples  gave  varying  amounts  of  copper  (79.36,  83.61 ,  84 .86,  85.36)  and  areenic 
(13.0G  to  15j07).  Koenig  refers  here  the  mohawkite  of  Ledoux.  See  ledouxUe.  Cf.  also  Koenig, 
Am.  J.  Sc.,  14,  416.  19^. 

WiLLEMiTE,_Min.,  p.  460 ;  App.^.  72.  —  Crystals  from  Musartut,  Greenland,  with  new  forms 
(6270)  and  (3l21);  BOggild,  Mm.  CfrOnl.,  276.  Occurs  sparingly  in  stout  hexagonal  prisms  of  a 
grayish  color  on  a  garnet  rock  on  Modoc  Mt.,  Clifton-Morenci  district;  Arizona;  Lindgren  and  Hille- 
brand,  Am.  J.  Sc.,  18,  451,  1904;  hemimorphic  tetartohedral  ciystal  from  Stiriing  Hill,  N.  J.; 
Canfield,  Am.  J.  Sc.,  23,  20,  1907.  Crystals  associated  with  dioptase  at  Mindouli,  Fnaich  Congo; 
Lacroix.  Bull.  Soc.  Hin^  31,  257,  1908. 

Refractive  indices;  C^ubert,  Bull,  Soc.  Hin.,  30, 108,  1907. 

From  Algeria  and  the  Congo;  lAcroix,  Bull.  Soc.  Min.,  S8, 255, 1900. 

Wnehite,  var.  of  amphibole,  which  see. 
WrmcHXNrrE,  Vin.,  p.  128.  —  See  under  Dognae^ite. 

WdHLERiTE,  HIn.,  p.  376.  —  Occurrence  in  rarenite  at  Red  Hill,  X.  H. ;  Pirsson  and  Washington, 
Am.  J.  Sc.,  23,  270,  1907. 

WoLCHONSKOiTE,  Min.,  p.  696.  —  Occurrence  (with  anal.)  at  Uchtym,  Wjatka,  Russia; 
Krotow,  [Verb.  russ.  min.  Ges.,  40, 1, 1903] ;  Ze.  Kr.,  39,  609. 

WoLPRAMlTB,  Min.,  p.  982;  App.,  p.  73.  —  Crystals  from  So.  Dakota  and  p-seudomorphs  after 
srheelite  from  Trumbull,  Ct. ;  Warren,  Am.  J.  Sc.,  11,  372,  li)01 ;  cryBtals  from  Wild  Kate  mine  near 
Decpwater,  N.  S.  W.;  Anderson,  Rec.  Aus.  Mus.,  6,  303,  1904;  from  Boulder  Co.,  Colo.,  with  new 
form  p  (214);  Moses,  Am.  J.  Sc.,  20,  2H1,  1905;  crystals  and  twin  crystals  from  Ivigtut,  Greenland, 
with  new  form  (610)  with  anal.;  Bdggild.  Min.  GrOnland,  ISO. 

Occunence  in  Yellow  Creek,  Black  Hills,  S.  D.;  Irving,  Trans.  Amer.  Inst.  Min.  Eng.,  31,  683, 
1902;  from  Nurri  and  Orrolt,  Cagliari,  Sardinia;  Lovisato,  Rend.  Acc.  Line,  16,  (1),  632,  1907; 
from  NagpurDist.,  Central  Provinces,  India;  Feimor,  Rec.  Geol.  Sur.  India,  36,  301,  1908. 

WoLLABTONrrB,  Min.,  pp.  371,  1052;  App.,  p.  73.  —  Anal.  (Christensen)  of  material  from 
Marraks  Elv,  Greenland;  B(^ld,  Min.  GrOnl,  386;  from  Monte  Castelli,  Tuscany; Hanaaae,  Proc. 
Soc.  Tosc.,  16,  20-37, 1906. 

Effect  of  ammonium  chloride  upon;  Clarke  and  Steiger,  U.  S.  G.  S.,  Bull.  207,  1902;  Zs.  Kr., 
38,  696. 

Effect  of  radium  emanations  upon;  Baskerville  and  Lockhart,  Am.  J.  Sc.,  20, 95,  1905. 
Artif.  formation;  Allen,  White,  Am.  J.  Sc.,  21.  89,  1906. 

Occurrence  at  Santa  F6  Mine,  Chiapas,  Mexico;  Collins,  Min.  Hag.,  13,  356,  1903;  with  gold 
and  platinum  on  Singenggoe  river,  Sumatra;  Hundeshagen,  Chem.  News.,  90,  77,  1904. 
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WuLFENiTE,  Min.,  p.  989;  App.,  p.  73.  —  OlTSt.  —  Sarrabus,  Sardinia;  Tacconl,  Zs.  Kr..  32, 
498,  1900;  Uend.  Acc.  Line.,  9,  (1),  22,  1900;  Laorea;  Artini,  Rend.  Roy.  Inst.  Lomb.,  33,  1179, 
1900;  fiacta.  Lake  Como;  Repoeai,  Att.  Soc.  Milano,  43,  432,  1905;  Bleiberg,  K&raten,  Austria; 
Ceekro,  Bull.  Ac.  Belg.,  331, 1905;  with  dioptase  from  MindouLi,  French  Congo;  Bull.  Soc.  Min.,  31, 

257,  1908. 

Study  of  symmetry  points  to  its  belonging  to  hemimorphic  tetartohedral  class;  Johnsenf  Cen- 
tralbl.  Min.,  712, 1008. 

Artif.  foimaUoniCes&ro,  Bull.  Ac.  Belg.,  327,  1006. 

Occ.  at  Gennatnari,  Sanlinia;  Polloux,  Rend.  Acc.  Line,  0,  (2),  13, 1900; mt the  Collioux  mine 
near  St.  Luc,  Val  d'Annivicra,  Switzerland;  C.  Schmidt,  Eel.  G.  HelvetiB,7i  139, 1901. 

WuBTziTE,  Min.,  pp.  70,  1051 ;  App.,  p.  74.  —  Relations  to  sphalerite,  which  see. 
Occiiis  in  Tasmania,  at  the  HcrculoH  mine,  Mt.  Read,  and  at  the  Magnet  ailver  miiie.  Magnet; 
W.  F.  Fetterd,  Notes  on  Tasmanian  Minerals,  priv.  publ. 

XaloBtoelte,  a  garaa,  which  see. 

Xanthophtllite,  Min.,  p.  639;  App.,  p.  74.  — Discussion  of  diem,  oomp.;  Zambomni,  iiem. 
Aoe.  Sci.  NapoU,  U,  31,  1908. 

Effect  of  ammonium  chloride  upon;  Clarice  and  Steiger,  U.  S.  G.  S.,  Bull.  907, 1902;  Zs.  Kr., 
88,  697. 

Xknotime,  Min.,  p.  748;  App.,  p.  74.  —  Crystals  from  Piaek,  Bohemia;  Krejei,  Ber.  bAhm. 
Ges.  WisB.,  xliv,  1899.  CryBtals  from  Ml-Saint-Vinccnt,  Brabant;  Prinz,  Bull.  Ac.  Belg.,  31S, 
1904. 

Analyses  of  material  from  Idaho  (7);  Tschemik  [Veih.  niss.  min.  Ges.,  42,  9,  19051;  2a.  Kr., 
43,68. 

Sec  under  uraninitc. 

HuMakite.  A  xenotimefrom  Dattas,£razil,  was  described  by  Krausand  Reitioger,  Zs.  Kr.,  34, 
268,  1901,  as  containing  over  6%  SO,  iind  given  the  Bpecies  name  kuMakite.  Later  analyses  on 
the  same  material,  Hussak,  (!ontralbL.  Min.,  5Xi,  1907,  failed  to  confirm  the  large  amount  of  S0„ 
only  0.1 1%  being  found,  so  that  the  name  must  be  withdrawn.  Analyses  of  octahedral  cTystal-! 
from  Bandfira  do  Mello  and  Sao  Paulo,  Brazil,  showed  only  smalt  amounts  of  SO,;  2.68''^.  and 
1.19%;  Huasakand  Roitingor,  Zs.  Kr.,  37.  563.  Brtgger[Nyt.  Mag.  Naturvid.,42, 1.  1904|:Zb. 
Kr.,  41, 420,  discunses  composition  of  xenotime  and  in  anal,  of  ciyataTf  rom  ArO  by  Heidrareich  no 
trace  of  SO,  could  be  discovered.   Hwaakite  identiflcd  as  a  lock  constituent;  Rdsler,  Zs.  Kr.,  36, 

258,  is  stated  by  Hussak,  1.  c,  to  have  been  liroon. 

Yttrialite,  Min.,  p.  512.  —  Discusmon  of  chcm.  comp.  with  new  analysis;  Hillebrand,  Am.  J. 
Sc.,  13.  145,  1902. 

Occurrence  of  eighteen-pound  mass  at  Barringcr  Hill,  Llano  Co.,  Texas;  Hiddoi,  itxd.,  19, 425, 
1905. 

Yttrocerit&,  Min.,  p.  182.  —  Anal,  of  material  from  Colorado;  Tscbemik,  [Verh.  russ.  min. 
Ges.,  42,  51,  1905};  Zs.  Kr.,  43,  69. 

Tttrocraaite.    W.  E.  Hidden  and  C.  //.  Warren,  Am.  J.  Sc.,  22,  515,  1906;  Zs.  Kr..  43,  18. 

Orthorhumbic.  Rude  crystal  found  showing  three  pinacoids,  unit  prism  and  one  orthodome. 
Resembled  fig.  of  yttrotantalite,  Min.,  p.  738.  Fracture  uneven  and  small  conchoidal.  H.  »= 
5.5-6.  G.  —  4.8043.  Black  in  color  with  bright  pitchy  to  resinous  luster.  In  thin  tenters 
under  microscope,  rich  amber  to  light  yellow  color,  ana  witii  cnwsed  nicols  shows  a  mixtuie  of 
isotropic  and  a  feebly  doubly  refracting  material. 

Comp.,  a  hydrous  titanate  of  the  yttrium  earths  and  thorium. 

Anal,  gives  approximately  1R"0,  3R"',0fc  IR'^O,,  16TiO„  6H,0.    Anal.  (Warren): 

TiO,  Nb,0,  Ta,0,  WO,  TTO,  SiO,  CO,  (Yt,Er)P,  Ce,0^  etc.  Pe,0, 
49.72    present     Ir.       1.87        0.64  '      tr.        0.68         25.67  2.92  1.44 

ThO,        UO,  PbO      MnO       CaO      MgO      H,0  H.0 

8.75  1.98  0.48       0.13         1.83        fr.        4.36         0.10     -  100.57 

Pyr.  B.  B.  infiis.,  assumes  dark  gray  color  and  cracks  open  to  slight  extent.  C.  T.  decrepitates 
slightly,  gives  off  H,0  and  CO,.  Decomposed  by  HF.'  Fme  powder  sol.  with  rii^t  efTenrescrare 
in  H}^^;  on  addition  of  HCl  andZn  a  violet  color  is  first  obtamed,  changing  to  blue  gray  and  det^ 
blue. 

Occ.   Found  in  Burnet  Co.,  Texas,  three  miles  east  of  Barringer  Hill. 
See  under  UTomniie. 

YTTROTANTALm:,  Min.,  p.  738.  —  Occurrence  in  southern  Norway  with  anal,  by  BltHDStmnd; 
Brdgger,  Min.  SQd-Nor.  Granitpcg.,  152,  1908. 
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Zabattte,  Hid.,  p.  306.  —  Occ.  at  Igdlokunguak,  Greenland;  BOggild,  Min.  GrOnland,  176. 
ZBAoomTE,  see  under  Oismondite. 

Zeolites,  Min.,  pp.  570-610;  App.,  p.  74.  —  Chemical  constitution;  Zambonini,  [Mem.  Acc, 
Line,  6,  344,  6,  102,  1905];  Zs.  Kr.,  43,  395;  Mem.  Acc.  Sci.  Napoli,  14,  88-127,  1908;  Ferro, 
Rend.  Acc.  Line,  14,  (2),  140,  1905;  Baacbieri,  Proc.  Soc.  Tosc.,  March,  1907;  Att.  Soc.  Ton., 
24, 1908;  Panichi  [Pubbl.  R.  1st.  Firenze,  1908] ;  Zambonini,  Rend.  Acc.  Lmc,  18,  (1),  67,  1909. 

Loss  of  water  on  ignition  as  means  of  identification;  Goldschmidt  and  Hermann;  Jb.  Min.,  1, 
20. 1906. 

Occurrence  in  Scotland ;  Goodchild,  [Trans.  Geol.  Soc.  Glasgow,  12,  Suppl.,'1-68,  1903] ;  Zs.  Kr., 
46,  305. 

An  apparently  new  zeolite  from  granite  of  Baveno,  described  by  Artini;  Rend.  Acc.  Line, 
10, 139. 1901.  Monoclinicwithapparentorthorhombicsymraetryonaccountoftwinningon(lOO). 
d  :  b  :  c  -  1.1751  :  1  :  0.7845;  ^  -  89"  17J'.  Forms  (100),  (101),  (210),  (101),  (i03).  Anglea: 
(100)  A  (110)  -  49036';  (100)  A  (iOl)  =  56*46';  (i03)  A  (100)  -  78'' 8'.  In  radiating  aggre- 
gates.   Color  white.    Ax.  pi.  -L  b  (010);  Bx„  X  6  (010).    ZYn*  -47"  13';  ^  =■  1.58. 

Formula  given  aa  CajAl^ieOii.HjO.  Analysis: 

aO,  A1,0,  CaO  MgO  Na,0  H,0 

56.93  15.42  24.47  0.12  0.29  2.49  -  99.72 

Fuses  easily  with  irtumescence. 

ZeoUte  mimetica.  ITAckiardi,  Proc.  Soc.  Toao.,  14,  150,  1905;  22,  160,  1906:  Zs.  Kr.,  43,  491; 
44,  664. 

A  zeolite  from  pemnatite  at  San  Piero,  Campo,  Elba,  in  small  8  sided  prismatic  crystals. 
Easily  cleavable  parallel  to  prism  faces.  Section  perpendicular  to  prism  shows  a  mimetic  struc- 
ture with  a  division  into  8  sectore.  White  to  colorless.  H.  —  4-4.6.  G.  —  2.165.  B.  B. 
decrepitates,  exfoliates  and  fuses  to  white  enamel.  Decomposed  by  HCI.  Formula  propoaed: 
R"^"VSi,0.),.14H,0.    R"  =  Na,,  K„  Ca;  R'"  -  Al.  Analysis; 

SiO,        A!,0,       CaO       SrO        K,0        Na,0  H,0 
1.  61.41        11.15       5.52        1.14        3.31         2.06  13.51  -  98.10 

II.*         62.01        11.35  6.80  3,31         2.06  14.52  -  100.06 

*Li,0  and  CsjO  proven  to  be  present  in  email  amount. 

Author  considers  it  probably  a  new  species,  names  it  for  the  present  "  Zeolite  Mimetica,"  but 
in  case  future  investigation  connrma  its  individuality  proposes  the  name  "  darckiardite  "  in  honor 
of  his  father. 

A  New  Zeolite.  A.  Pauly,  Zs.  Kr.,  4a,  370,  1906.  A  zeolite  occurring  associated  with 
quartz,  feldspar,  and  sericite  in  a  rock  lying  l>etween  a  dolomite  and  a  granite  at  Uaiiiburg,  Austria, 
is  coHRidered  as  a  new  species  with  the  lollowing  characteristics.  Isometric,  in  microscopic  grains. 
Colorless  and  transparent.  Cleavage  ||  (lOO).  H.  =  li-A.  O.  —  2.4-2.5.  nNa  =  1.507- 
1.608.  Gives  qualitative  testa  for  Na,  C&,  Al,  SO4,  St  and  HjO.  Gelatinizes  with  HU.  Fuaesat 
1-2,  with  intumescence,  to  a  colorless  glass.    Colors  Same  yellow. 

Zeoph^te.  A.  Pelikan,  SiU.-brr.  Ak.  Wien,  111,  (1),  334,  1902.  F.  Cornu,  Min.  petr. 
Mitth.,  24,  127, 131,  207,  1905.  R.  Zimmrrmann,  Centralbl.,  Min.,  246, 1906.  Rhombohedral.  In 
spherical  or  half-spheriral  forms  with  radiated  foliated  structure;  these  show  indistinct  rtiombo- 
hedral  faces  inclined  78*  to  c. 

Cleavage  basal,  perfect.  Dilute  hydrofluoric  acid  yields  ditrigonal  etching  figures;  trigonal 
contraction  figures  also  appear  (Cornu)  after  etching  with  hydrochloric  acid.  H.  —  3.  G.  — 
2.764.    Luster  pearty. 

Color  white,  colorfess  in  thin  sections.  Translucent.  Refractive  index  w—  1.5  approx., 
1.545  (Cornu).  Birefrin^nce.  A  uniaxial  center  surrounded  by  a  tnaxial  border  (2E  to  27)**}; 
becomes  permanently  uniaxial  on  heating. 

Analyw»  Zdarek: 

SiO,  A1,0,  Fe^O^  CaO   MgO  Na,0  K,0  H,0  F 

1.  38.84   1.73    0.10    44.32  0.17    0.38    0.24  8.98    8.23  »  102.99  (leas  O,  3.47)  99.52 

2.  37.67    46.82    7.52    7.09  =■  100 

Occurs  with  natrolite  in  basalt  at  Gross-Priesscn,  Bohemia,  north  of  Leitmeritz  and  east  of 
Aussij^;  also  (Cornu,  Zimmermann)  at  Radzein,  Bohemia,  in  the  amygdaloidal  cavities  of  a  leucite- 
tephrito  with  calcite,  apophyllite,  etc. 

Cornu  refers  tlie  )iy rolitc  of  the  Hebrides,  Poonah,  etc.,  to  xeophyllitc,  Centralbl.  Min.,  80,  1906. 
New  localities,  Kreibitz  near  Rumburg,  Scharfenstetn  near  Bcnsen,  and  Leipa  in  Bohemia. 
Cornu,  Centralbl.  Min.,  80, 1906.   See  Ofvlite. 
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Zeyringito.   [Pantz,  181 1.   Taschonb.  Min.  (LeonhanlX 6. 373],  Mm.  Hag.,  U.  414.   A  finety 

fibrous,  grccnish-white  or  sky-blue  calcareous  sinter  containine  nickel,  from  Zeyiing,  £Styria. 
Placed  under  aragomte  by  Zepharovich  (Min.  Lexicon  Osterrcicn,  1,  28,  1850)  and  HaUe  (Die 
Hinerale  des  Hcrzogtbums  Steiermark,  G8,  1885) ;  the  latter  speUa  seitingite. 

Zinc,  Min.,  pp.  14,  1052.  — CryatalsfonnedbyelectrolysUof  siiicchioride;Sapo6chDikoff,[Jour. 
■oe.  physico-chiniiquc  rusee,  87»  153. 1005] ;  Zs.  Kr.,  M,  94. 

ZiNciTK,  Min.,  p.  208;  App.,  p.  74.  —  Artif.  rtystals  from  fnmace  at  Falvahfltte,  Schwioitoeb- 
lowitz,  Upper  Silesia,  with  disousEdon  of  crystal  fonou  and  symnietiy;  Sachs,  Centtalbl.  Min.,  54, 
1905;  see  also  Wobcr,  ibid.,  205. 

Occurrence  (with  anal.)  from  OIkuschsk  mine  in  PoUuid;  AntipofT,  [Vetfa.  rusB.  min.  Ges, 
Prot.  38,  41,  1900);  Za.  Kr.,  3$,  176. 

ZiNCKENiTB,  Min.,  p.  112;  App.,  p.  74.  — Analyses  of  material  from  Wolfsbeig,  Han;  Guille- 
main  [Inauf;.-Diss.,  Breslau,  1898],  Zs.  Kr..  33,  73. 

Zinkromerite.    R.  Scharizer,  Zs.  Kr.,  37,  546,  1903.  —  See  Rdmerite. 

ZiNNWALDiTE,  Min.,  p.  626.  —  From  Naraarsuk,  Greenland,  with  anal. ;  Flink,  Medd.  cm  Grtal., 
14,  2:)2,  1SU8;  24,  1 10,  1901.  Anal,  of  material  from  York  region,  Alaska;  Schaller,  Am.  J.  Sc., 
24,158, 1907;Z8.  Kr.,44,  7. 

Zircon,  Min.,  p.  4f2;  App.,  p.  74.  —  Crystals  from  Comba  Robert,  near  Aviriiani,  Piedmont; 
Boeris,  Att.  Acc.  Napoli,  38,  685,  1903;  crystals  associated  wil^  pold  f rom  Fia^  Bobemts; 
Krei&f,  Bull.  Acad.  Soi.  Bohtoip,  1904;  from  various  Greenland  kicaiities;  Boggild,  Min.  GiOnland, 
82;  from  Lyon  Mt.,  Clinton  Co.,  \.  Y.;  Whitlock,  N.  Y.  State  Mua.  Bull.  lOT,  68, 1907. 

Cause  of  color;  Hnezia  [Atti.  R.  Acc.  d.  Sc.  Turin,  34,  638,  1899],  Zs.  Kr.,  SS,  632,  see  also 
Stevanovic,  Zs.  Kr.,  37,  622. 

Occurrence  in  C^-ylon.    Absorption  spectnim.    Church,  Chem.  News,  86,  270,  1902. 

Study  of  variation  in  specific  eravity ,  index  of  refraction  through  heating,  etc. ;  notes  cm  ciystals 
from  Rio  Doce,  Braril;  North  Carolina;  Rothe  Wand,  FBtschthal;  artificial  from  Hautef euille ; 
Stevanovic,  Zs.  Kr.,  37,  247,  1902;  see  also  Koechlin,  Min.  Mitth.,  22,  368,  1903. 

Irregularly  developed  ciTBtals  from  Ceylon  with  description  of  effect  of  heat  upon  their  phyrfcal 
properties;  Spencer,  Min.  Mag.,  14,  43,  1904. 

Anal,  from  Sundsvale,  Sweden ;  Tschemik,  [Jour.  phys.  chim.  russe,  36,  457,  712,  1904] ;  Zs.  Kr., 

43,  78. 

Analysis  of  a  radioactive  mo^icon-Uke  material,  containing  helium  and  argon;  Kitdiin  and 
Winterson;  Jour.Chem.  Soc,  89,  15G8,  1906.  DiscussiDn  of  chem.  comp.  of  moMieim;  Zambooiiii, 
Mem.  Acc.  Sci.  Napoli,  14,  72,  1908. 

Different  modificationfl ;  Spencer,  Gcol.  Mag.,  (5),  1,  552;  Brit.  Ass.,  562,  1904. 

"  Cyrlolite  "  from  feldspar  quarry  at  Bedford,  N.  Y. ;  Luquer.  Am.  Geol.,  88,  17, 1904. 

In  granite  from  Montorfano,  Northern  Italy;  Tacconi,  Rend.  Acc.  line,  14,  (2),  88,  1905. 

AwrhachUe  from  the  neighborhood  of  Mariupol,  Gov't  Ekaterinoslaw,  Russia,  has  been  in^'esti- 
gated  by  Jeremcjeff;  it' agrees  with  «rcon,  but  is  often  much  altered;  the  associated  rock  is  not  a 
siliceous  schist  but  consists  of  a  mass  of  albite  ciystals.  Bull.  Acad.  Sd.  St.  Pet-»  7*  88,  1897,  Zs. 
Kr.,31,  512. 

ZoisiTE,  Min.,  pp.  513,  1035;  App.,  p.  75.  —  Crystals  from  Chester,  Mass.,  diow  following  new- 
forms:  g  (510),  h  (410),  t  (9.50),  j  (540),  y  (221),  A  (212),  B  (141)  and  several  others  of  doubtful 
nature;  Palache,  Am.  J.  Sc.,  24,  249,  1907. 

Association  with  enidotc  and  the  chem.  and  crys.  relations  of  the  two  species,  sec  under  e|Ndote. 

Red  zoisite  from  Mflhren  with  anal.;  Savfk,  Centmlbl,  Min.,  686, 1901.  Anal,  of  material  from 
Monte  Corchia,  Tuscany;  Manasse,  Proe.  Soo.  Tosc.,  Jan^  1906.  Occurrence  (with  mnal.)  from 
Trace  mine,  Juarez  distnct,  Lower  Califomiaf  Farrington,  Field  Ck>lumbian  Hue.,  No.  IIS;  Zs.  Kr., 

44,  539. 

Occurrence  near  Baltimore,  Md. ;  Am.  J.  Sc.,  U,  171, 1901. 
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